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® SAFETY PRECAUTIONS @

(Read these precautions before using.)

When using this equipment, thoroughly read this manual and the associated manuals introduced in this
manual. Also pay careful attention to safety and handle the module properly.

These precautions apply only to this equipment. Refer to the Q173CPU(N)/Q172CPU(N) Users manual
for a description of the Motion controller safety precautions.

These SAFETY PRECAUTIONS classify the safety precautions into two categories: "DANGER" and
"CAUTION".

Indicates that incorrect handling may cause hazardous conditions,
@ DANGER resulting in death or severe injury.

é CAUTION Indicates that incorrect handling may cause hazardous conditions,
resulting in medium or slight personal injury or physical damage.

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

Store this manual in a safe place so that you can take it out and read it whenever necessary. Always
forward it to the end user.



For Safe Operations
1. Prevention of electric shocks

&> DANGER

@ 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.

@® 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 servomotor. (Ground resistance :
100 @ or less) 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 servomotor. 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 servomotor 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

/\ CAUTION

@ Install the Motion controller, servo amplifier, servomotor and regenerative resistor on
inflammable material. Direct installation on flammable material or near flammable material may
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.




3. For injury prevention

/\ 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 servo amplifier's heat radiating fins, regenerative resistor and servomotor, 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 servomotor 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

/\ 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 amplifier, 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, servomotor and regenerative resistor with the combi-
nations listed in the instruction manual. Other combinations may lead to fire or faults.

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

@ Construct a safety circuit externally of the Motion controller or servo ampilifier 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 servomotor 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.




/\ CAUTION

@ 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.

@ 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 servomotor 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
servomotor) used in a system must be compatible with the Motion controller, servo amplifier
and servomotor.

@ Install a cover on the shaft so that the rotary parts of the servomotor 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 servomotor are connected with a
timing belt, etc.). Install a stopping device to ensure safety on the machine side.

(2) Parameter settings and programming

/\ CAUTION

@ Set the parameter values to those that are compatible with the Motion controller, servo ampilifier,
servomotor 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.




/\ CAUTION

@ Set the servomotor 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 servomotor 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.

@ 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, 1/0
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 special function module's instruction manual for the
program corresponding to the special function module.

(3) Transportation and installation

/\ CAUTION

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

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

@ Do not stack products past the limit.

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

@ When transporting the servomotor, 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.




/N CAUTION

@ 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 servomotors that are damaged or
that have missing parts.

@ Do not block the intake/outtake ports of the servomotor 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 servomotor.

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

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

@ Always install the servomotor 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 Servomotor
. o +40° . .
Ambient According to each instruction manual. 0°C to +40°C (With no freezing)
temperature (32°F to +104°F)
. - . . . 80% RH or less
Ambient humidity According to each instruction manual. . .
(With no dew condensation)
- o + o
Storage According to each instruction manual. 20°C 1o +65°C
temperature (-4°F to +149°F)
Indoors (where not subject to direct sunlight).
Atmosphere ) o .
No corrosive gases, flammable gases, oil mist or dust must exist
Altitude 1000m (3280.84ft.) or less above sea level
Vibration According to each instruction manual

@ When coupling with the synchronization encoder or servomotor 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 servomotor 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.




(4) Wiring

/\ 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
servomotor.

@ 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 (terminals U, V, W). Incorrect connections will lead the
servomotor to operate abnormally.

@ Do not connect a commercial power supply to the servomotor, 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 Servo amplifier
brake signals, etc. Incorrect installation may lead to signals (24\/'\3/::'\;
not being output when trouble occurs or the protective (}\
functions not functioning. Control output 7@
. . signal
@ 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 combing off during operation.

@ Do not bundle the power line or cables.

(5) Trial operation and adjustment

/\ 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 value motor has been replaced, always perform a home position return.




(6) Usge methods

/\ CAUTION

@® Immediately turn OFF the power if smoke, abnormal
Motion controller, servo amplifier or servomotor.

@ The units must be disassembled and repaired by a q

@ Do not make any modifications to the unit.

Motion controller or servo amplifier.

(data number IB(NA)-67339) for the Motion controlle
guideline information for the servo amplifiers, inverte
@ Use the units with the following conditions.

sounds or odors are emitted from the

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

ualified technician.

@ 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

@ When using the CE Mark-compliant equipment, refer to the "EMC Installation Guidelines"

rs and refer to the corresponding EMC
rs and other equipment.

ltem Conditions
QB61P-A1 QB61P-A2 Q62P QB3P Q64P
100 to 120VAC *'°% | 200 to 240VAC *'°% | 100 to 240VAC *1°% 24vDC *3°% | 100 to 120VAC *1%% |
-15% -15% -15% -35% -15%
10%
Input power 200 to 240VAC "o
(85 to 132VAC) (170 to 264VAC) (8510 264VAC) | (15.6to 31.2VDC) (85 to 132VAC/
170 to 264VAC)
Input frequency 50/60Hz £5%
Tolerable
momentary 20ms or less
power failure
(7) Corrective actions for errors

@ If an error occurs in the self diagnosis of the Motion

operated by emergency stop signals set externally.

Shut off with servo ON signal OFF,
alarm, magnetic brake signal.

Servomotor

Electro-
magnetic
brakes

RA1

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 servomotor
with electromagnetic brakes or install a brake mechanism externally.

@ Use a double circuit construction so that the electromagnetic brake operation circuit can be

Shut off with the
emergency stop
signal(EMG).

EMG
o—aY o—<

24VDC




/\ CAUTION

@ 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

/\ 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.

@ 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 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.




(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).

/\ 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 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

/\ CAUTION

@ 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 Q173CPU(N)/Q172CPU(N) Motion Controller.
Please read this manual carefully so that equipment is used to its optimum.
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About Manuals

This manual is only to explain hardware of the Motion controller.
The following manuals are related to this product.
Referring to this list, please request the necessary manuals.

This User's Manual do not describes hardware specification and handling methods of the PLC CPU
modules, power supply modules, base unit and I/O module in details.

The above contents, refer to the QCPU User's Manual and Building Block I/O Module User's Manual.

| Related Manuals |

(1) Motion controller

Manual Name Manual Number
(Model Code)
Q173CPU(N)/Q172CPU(N) Motion controller User's Manual
This manual explains specifications of the Motion CPU modules, Q172LX Servo external signal interface
module, Q172EX Serial absolute synchronous encoder interface module, Q173PX Manual pulse IB-0300040
generator interface module, Teaching units, Power supply modules, Servo amplifiers, SSCNET cables, (1XB780)
synchronous encoder cables and others.
(Optional)
Q173CPU(N)/Q172CPU(N) Motion controller (SV13/SV22) Programming Manual
(Motion SFC)
This manual explains the Multiple CPU system configuration, performance specifications, functions, I?:'?(BB%O:;‘)Z
programming, error codes and others of the Motion SFC.
(Optional)
Q173CPU(N)/Q172CPU(N) Motion controller (SV22) Programming Manual
(VIRTUAL MODE)
This manual describes the dedicated instructions use to the synchronous control by virtual main shaft, IB-0300044
mechanical system program create mechanical module. (1XB783)
This manual explains the servo parameters, positioning instructions, device list, error list and others.
(Optional)
Q173CPU(N)/Q172CPU(N) Motion controller (SV43) Programming Manual
This manual describes the dedicated instructions to execute the positioning control by Motion program of
EIA language (G-code). IB-0300070
This manual explains the Multiple CPU system configuration, performance specifications, functions, (1CT784)
programming, debugging, servo parameters, positioning instructions device list and error list and others.
(Optional)




(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 modules, SH-080483ENG
extension cables, memory card battery and others. (13JR73)
(Optional)
QCPU User's Manual (Function Explanation, Program Fundamentals)
This manual explains the functions, programming methods and devices and others to create programs SH-080484ENG
with the QCPU. (13JR74)
(Optional)
QCPU User's Manual (Multiple CPU System)
This manual explains the functions, programming methods and cautions and others to construct the SH-080485ENG
Multiple CPU system with the QCPU. (13JR75)
(Optional)
QCPU (Q Mode)/QnACPU Programming Manual (Common Instructions)
This manual explains how to use the sequence instructions, basic instructions, application instructions and SH-080039
micro computer program. (13JF58)
(Optional)
QCPU (Q Mode)/QnACPU Programming Manual (PID Control Instructions)
This manual explains the dedicated instructions used to exercise PID control. S(qé%?:%(g)o
(Optional)
QCPU (Q Mode)/QnACPU Programming Manual (SFC)
This manual explains the system configuration, performance specifications, functions, programming, SH-080041
debugging, error codes and others of MELSAP3. (13JF60)
(Optional)
I/O Module Type Building Block User's Manual
This manual explains the specifications of the 1/0O modules, connector, connector/terminal block SH-080042
conversion modules and others. (13JL99)
(Optional)
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1 OVERVIEW

1. OVERVIEW

1.1 Overview

This programming manual describes the positioning control parameters, positioning
dedicated devices and positioning method required to execute positioning control in the
Motion controller (SV13/22 real mode).

The following positioning control is possible in the Motion controller (SV13/22 real

mode).

Applicable CPU

Number of positioning control axes

Q173CPU(N) (32 axes)

Up to 32 axes

Q172CPU(N) (8 axes)

Up to 8 axes

In this manual, the following abbreviations are used.

Generic term/Abbreviation

Description

Q173CPU(N)/Q172CPU(N),
Motion CPU or Motion CPU module

Q173CPUN/Q172CPUN/Q173CPUN-T/Q172CPUN-T/Q173CPU/Q172CPU
Motion CPU module

Q172LX/IQ172EX/Q173PX
or Motion module

Q172LX Servo external signals interface module/
Q172EX(-S1/-S2/-S3) Serial absolute synchronous encoder interface module
Q173PX(-S1) Manual pulse generator interface module

(Note-1)

/

MR-H-BN

Servo amplifier model MR-HCIBN

MR-J20-B

Servo amplifier model MR-J2S-[0B/MR-J2M-B/MR-J2-[1B/MR-J2-03B5

AMP or Servo amplifier

General name for "Servo amplifier model MR-HCIBN/MR-J2S-C0B/MR-J2M-B/
MR-J2-[0B/MR-J2-03B5, Vector inverter FREQROL-V500 series"

QCPU, PLC CPU
or PLC CPU module

Qn(H)CPU

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"

Programming software package

General name for "MT Developer" and "GX Developer"

Operating system software

General name for "SWCIRN-SvOQO"

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

SV13
SW6RN-SV13QO

SV22 Operating system software for automatic machinery use (Motion SFC) :
SW6RN-SV22Q0

MT Developer Abbreviation for Integrated start-up support software package "MT Developer"
Abbreviation for MELSEC PLC programming software package "GX Developer

GX Developer

(Version 6 or later)"

Manual pulse generator
or MR-HDPO1

Abbreviation for "Manual pulse generator (MR-HDP01)"

Serial absolute synchronous encoder
or MR-HENC/Q170ENC

Abbreviation for "Serial absolute synchronous encoder (MR-HENC/Q170ENC)"

sscNeT Note-2)

High speed serial communication between Motion controller and servo amplifier

Absolute position system

General name for "System using the servomotor and servo amplifier for absolute
position"

Cooling fan unit

Cooling fan unit (Q170FAN)
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Generic term/Abbreviation Description
Dividing unit Dividing unit (Q173DV)
Battery unit Battery unit (Q170BAT)
AOO0BD-PCF A10BD-PCF/A30BD-PCF SSC I/F board
SSC I/F communication cable Abbreviation for "Cable for SSC I/F board/card"

Teaching Unit
or A31TU-D30/A31TU-DNO

A31TU-D30/A31TU-DNO Teaching unit™ )

Abbreviation for "MELSECNET/H module/Ethernet module/CC-Link module

Intelligent function module . L "
/Serial communication module

\ector inverter (FR-V500) Vector inverter FREQROL-V500 series

(Note-1) : Q172EX can be used in SV22.
(Note-2) : SSCNET: Servo System Controller NETwork

(Note-3) : Teaching unit can be used in SV13.

REMARK

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

Item Reference Manual
Motion CPU module/Motion unit Q173CPU(N)/Q172CPU(N) User's Manual
PLC CPU, peripheral devices for PLC program design, 1/0
. . ] Manual relevant to each module

modules and intelligent function module
Operation method for MT Developer Help of each software

* Multiple CPU system configuration
SV13/SV22 » Performance specification Q173CPU(N)/Q172CPU(N) Motion controller

* Design method for common parameter (SV13/SV22) Programming Manual (Motion SFC)

+ Auxiliary and applied functions
Sv22 * Design method for mechanical system Q173CPU(N)/Q172CPU(N) Motion controller (SV22)
(Virtual mode) | program Programming Manual (VIRTUAL MODE)

/\ CAUTION

@® 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 Features

1.2.1 Performance specifications

(1) Motion control specifications

ltem

Q173CPUN(-T) Q173CPU Q172CPUN(-T) Q172CPU

Number of control axes

Up to 32 axes Up to 8 axes

SV13

0.88ms/ 1to 8 axes
1.77ms/ 9 to 16 axes
3.55ms/17 to 32 axes

0.88ms/1 to 8 axes

Operation cycle
(default)
Sv22

0.88ms/ 1to 4 axes
1.77ms/ 5 to 12 axes
3.55ms/13 to 24 axes
7.11ms/25 to 32 axes

0.88ms/1 to 4 axes
1.77ms/5 to 8 axes

Interpolation functions

Linear interpolation (Up to 4 axes), Circular interpolation (2 axes),
Helical interpolation (3 axes)

Control modes

PTP(Point to Point) control, Speed control, Speed-position control, Fixed-pitch feed,
Constant speed control, Position follow-up control, Speed switching control,
High-speed oscillation control, Synchronous control (SV22)

Acceleration/
deceleration control

Automatic trapezoidal acceleration/deceleration,
S-curve acceleration/deceleration

Compensation

Backlash compensation, Electronic gear

Programming language

Motion SFC, dedicated instruction, Mechanical support language (SV22)

Servo program capacity 14k steps

Number of positioning 3200 points

points (Positioning data can be designated indirectly)
Programming tool IBM PC/AT

Peripheral I/F

USB/RS-232/SSCNET

Teaching operation
function

Provided (Q173CPUN-T/Q172CPUN-T, SV13 use)

Home position return
function

Proximity dog type (2 types), Count type (3 types), Data set type (2 types), Dog cradle type,

Stopper type(2 types), Limit switch combined type
(Home position return re-try function provided, home position shift function provided)

JOG operation function

Provided

Manual pulse generator
operation function

Possible to connect 3 modules

Synchronous encoder
operation function

Possible to connect 12 modules Possible to connect 8 modules

M-code function

M-code output function provided
M-code completion wait function provided

Limit switch output
function

Number of output points 32 points
Watch data: Motion control data/\WWord device

Absolute position system

Made compatible by setting battery to servo ampilifier.
(Possible to select the absolute data method or incremental method for each axis)
(Note) : When the vector inverter is used, only the increment method.
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Motion control specifications (continued)

Iltem Q173CPUN(-T) Q173CPU Q172CPUN(-T) Q172CPU
Number of SSCNET I/F scH " 2CH
) ) Q172LX : 4 modules usable Q172LX : 1 module usable
Motion related interface
Q172EX : 6 modules usable Q172EX : 4 modules usable
module (Note-2) (Note-2)
Q173PX : 4 modules usable Q173PX : 3 modules usable

(Note-1) : Use the Dividing unit(Q173DV) or dividing cable(Q173J2BACBLOM/Q173HBACBLOM).
(Note-2) : When using the incremental synchronous encoder (SV22 use), you can use avobe number of modules.
When connecting the manual pulse generator, you can use only 1 module.
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1.2.2 Differences between Q173CPU(N)/Q172CPU(N) and A173UHCPU/A172SHCPUN

(1) Differences between Q173CPU(N)/Q172CPU(N) and

A173UHCPU/A172SHCPUN
Item Q173CPU(N) Q172CPU(N) A173UHCPU A172SHCPUN
Number of control axes Up to 32 axes Up to 8 axes Up to 32 axes Up to 8 axes
0.88ms/1 to 8 axes
1.77ms/9 to 16 axes 0.88ms/1 to 8 axes
SV13 3.55ms/17 to 32 axes (Default) 3.55ms/1 to 20 axes 3.55ms/1 to 8 axes
(Default) (It can be set by 7.11ms/21 to 32 axes
(It can be set by the parameters.)
the parameters.)
Operation cycle 0.88ms/1 to 4 axes
1.77ms/5 to 12 axes 0.88ms/1 to 4 axes
3.55ms/13 to 24 axes 1.77ms/5 to 8 axes 3.55ms/1 to 12 axes
SV22 7.11ms/25 to 32 axes (Default) 7.11ms/13 to 24 axes | 3.55 ms/1 to 8 axes
(Default) (It can be set by 14.2ms/25 to 32 axes
(It can be set by the parameters.)
the parameters.)
Servo program capacity 14k steps 13k steps
Number of positioning points 3200 points/axis (Positioning data can be designated indirectly.)
' | Programming tool IBM PC/AT, A31TU-D PC9800 series, IBM PC/AT, A30TU, A31TU
g Peripheral devices I/F USB/RS-232/SSCNET RS-422/SSCNET
§ Proximity dog type (2 types), Count type (3 types),
° Data set type (2 types), Dog cradle type,
= " . Stopper type (2 types), Proximity dog type, count type,
Home position return function o )
Limit switch combined type data set type 1
(Home position return retry function provided,
Home positon shift function provided)
ManLIJaI pulse generator operation Possible to connect 3 modules .
function Possible to connect
Syncronous encoder operation Possible to connect Possible to connect Possible to connect 1 module
function 12 modules 8 modules 4 modules
Limit switch output function Output points : 32points, watch data : motion control data/word device
Number of SSCNET I/F
(Included SSCNET interface 1CH to 5CH (Note-1) 2CH 4CH 2CH
the parsonal computer)
. Up to 64 slots
Number of motion slots . . 8 slots 2 slots
(Up to 7 extension bases of the Q series)
Q172LX : 4 modules Q172LX : 1 module
Number of Motion related modules Q172EX : 6 modules Q172EX : 4 modules A172SENC : 4 modules [ A172SENC : 1 module
Q173PX : 4 modules (Note-2) | Q173PX : 3 modules (Note-2)
Normal task Executed in motion main cycle
5 Fixed Executed in fixed cycle Executed in fixed cycle
§ Event task [ cycle (0.88ms, 1.77ms, 3.55ms, 7.11ms, 14.2ms) (1.77ms, 3.55ms, 7.11ms, 14.2ms)
§ (Execution [ External Executed when input on is set among interrupt Executed when input on is set among
% 3| Excuted [ can be interrupt module (QI60) 16 points. interrupt module (A1S161) 16 points.
5 % task masked.) PLC Executed with interrupt instruction (S(P).GINT) Executed when 1 interrupt point is provided
ol & interrupt from PLC CPU. from PLC CPU.
=|d NMI task Executed when input on is set among interrupt Executed when input on is set among
module (QI60) 16 points. interrupt module (A1S161) 16 points.

Number of 1/0 (X/Y) points 8192 points 2048 points

Number of real I/O (PX/PY) points Total 256 points
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Differences Between Q173CPU(N)/Q172CPU(N) and
A173UHCPU/A172SHCPUN (continued)

PLC ready flag (M2000)

or M2000 turn it on when both of switch RUN and
setting register is set "1".

Item Q173CPU(N) Q172CPU(N) A173UHCPU A172SHCPUN
Internal relays (M) Total M+L (S): Total M+L (S):
Total M+L : 8192 points ng ) _(t ) 2; 16 _(t )
Latch relays (L) points points
Link relays (B) 8192 points 1024 points
Annunciators (F) 2048 points 256 points
Timer contacts (TT) — 20438 points 256 points
Timer coils (TC) — 2048 points 256 points
Counter contacts (CT) — 1024 points 256 points
2 Counter cails (CC) — 1024 points 256 points
@)
< | Number of
5 . .
2 | Devices Special relays (M) 256 points
= | (internal Data registers (D) 8192 points 1024 points
motion ] ] ] ]
CPU only) Link registers (W) 8192 points 1024 points
Currnet value timers (T) — 2048 points 256 points
Currnet value counters (C) — 1024 points 256 points
Special registers (D) 256 points
Motion registers (#) 8192 points
Coasting timer (FT) 1 point (888s)
Device memory Independence Commonness
Data exchange of PCPU and SCPU The data exchange method‘ by autorr]atic refresh The direct d?ta exchange method which
between the multiple CPU's. made a device memory 2 port memory.
Number of pul
HMbST o7 puises per 1t 2147483647[PLS] 1 to 65535[PLS]
revolutions
Fixed Amount of pulses per In the case of the unit setup [PLS]. In the case of the unit setup [PLS].
parameters | revolutions 110 2147483647[PLS] 1 to 65535[PLS]
T X1 time, X 10 times,
Magnification — ) )
1% 100 times, > 1000 times
[0]
g M2000 turn it on with switch (STOP — RUN),

M2000 turn on by PLC program

Forced stop input

An optional bit device (PX, M) is specified in the
parameter. (Forced stop terminals of the servo
amplifiers can be used.)

Emergency stop of the CPU base unit.
(Forced stop terminals of the servo amplifiers
cannot be used.)

Back-up battery for internal memory

Internal rechargeable battery
(Set the external battery (A6BAT/MR-BAT) if
continuous power off time is longer for 1 month or
more.) (Note-3)

AGBAT/MR-BAT

(Note-1) : Use the Dividing unit(Q173DV) or dividing cable(Q173J2B ACBLCOIM/Q173HB ACBLLOM).

(Note-2) : When using the incremental synchronous encoder by using SV22, you can use 4 modules. When connecting the Manual pulse
generator, you can use only one module.

(Note-3) : When adding the external battery (A6BAT/MR-BAT), use the Q173DV (Q173CPU(N) use) or Q170BAT (Q172CPU(N) use).
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2. POSITIONING CONTROL BY THE MOTION CPU
2.1 Positioning Control by the Motion CPU

The positioning control of up to 32 axes in Q173CPU(N) and up to 8 axes in
Q172CPU(N) is possible in the Motion CPU.
There are following four functions as controls toward the servo amplifier/servomotor.
(1) Servo operation by the positioning instructions.
There are following two methods for execution of the positioning instruction.
(a) Programming using the motion control step "K" of Motion SFC.
The starting method of Motion SFC program is shown below.
1) Motion SFC start request (S(P).SFCS) of PLC CPU
2) Automatic start setting of Motion SFC program
(Note): Step "K" of the positioning instruction cannot be programmed to
NMI task and event task.
3) Start by the Motion SFC program (GSUB)
(b) Execution of servo program by the servo program start request (S(P).SVST) of
PLC CPU.

(2) JOG operation by the each axis command signal of Motion CPU.

(3) Manual pulse generator operation by the positioning dedicated device of Motion
CPU.

(4) Speed change and torque limit value change during positioning control by the
Motion dedicated PLC instruction (S(P).CHGV, S(P).CHGT) and Motion dedicated
function (CHGV, CHGT) of operation control step "F".

(Note): Refer to the "Q173CPU(N)/Q172CPU(N) Motion controller(SV13/SV22)
Programming Manual (Motion SFC)" for the Motion dedicated PLC
instruction.
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[Execution of the Motion SFC program start (S(P).SFCS instruction)]

Positioning control is executed by starting the Motion SFC program specified with
S(P).SFCS instruction of the PLC CPU in the Motion CPU. (The Motion SFC program
can also be started automatically by parameter setting.)

An overview of the starting method using the Motion SFC is shown below.

Multiple CPU control system

PLC program |......... Create using a peripheral device Mete-)

| <Example> S(P).SFCS instruction

Positioning execute command

| I I IsPsFcs|H3E3] K15 | Mo | Do
A A

A Device which stores the E
complete status H
Complete device :
Motion SFC program No.15 E

|
|
|
|
|
|
|
|
|
|
1
|
|
|
|
i .
[ ; Target CPU ! | Start request of the
; .
|
|
|
|
|
|
|
|
|
|
|
1
|
|
|
|

Start request of the :
Motion SFC program Motion SFC program

1) The Motion SFC program No. is set using the S(P).SFCS instruction
in the PLC program.

i 2) When the S(P).SFCS instruction is executed, the program of the

' Motion SFC program No. specified with the Motion CPU is executed.

(1) Create the Motion SFC programs and positioning control parameters using a
peripheral device.

(2) Perform the positioning start using the PLC program (S(P).SFCS instruction) of
PLC CPU.
(a) Motion SFC program No. is specified with the S(P).SFCS instruction.
1) Motion SFC program No. can be set either directly or indirectly.

(3) Perform the specified positioning control using the specified with Motion SFC
program.
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Motion CPU
| Motion SFC program | ..... Create and correct using a :
peripheral device (Nete-) ,
Motion SFC program No.1 E
< START > (Program Nops;gecmed W|th the S(P).SFCS instruction.) !
‘ Once execution type operation control step E
| F10 | Command which performs numerical operation and H
‘ bit operation. !
"WAIT" ;
| G100 | Command which transits to the next step by H
‘ formation of transition condition Gn. !
Motion control step \
K100 Command which performs starting of the servo 1
‘ program "Kn", etc. H
[ G101 | ;

) . Servo amplifier

| Positioning control parameters | ..... Set and correct using a

v

peripheral device MNote-1)

System settings

| Servomotor |

— System data such as axis allocations

Fixed parameters

— Fixed data by the mechanical system, etc.

Servo parameters

| Data by the specifications of the connected
servo amplifier

Parameters block

Data required for the acceleration, deceleration
[ of the positioning control, etc.

Home position return data — Data required for the home position return

JOG operation data — Data required for the JOG operation

Limit switch output data

ON/OFF pattern data required for the limit
switch output function

; ( END

REMARK

(Note-1

) : The following peripheral devices started by the SW6RN-GSVLP can be
used.
» The personal computer by which WindowsNT® 4.0/Windows® 98/
Windows® 2000/Windows® XP works. (IBM PC/AT compatible)

WindowsNT® , Windows® are either registered trademarks or trademarks of
Microsoft Corporation in the United States and/or other countries.




2 POSITIONING CONTROL BY THE MOTION CPU
___________________________________________________________________________________________________________________________________________|
[Execution of the positioning control (Motion SFC program)]
The positioning control is executed using the servo program specified with the Motion
SFC program in the Motion CPU system.

An overview of the positioning control is shown below.

Motion CPU control system

| Motion SFC program |

Q axis linear positioning contro)

[F100] All axes servo ON command on
SET M2042
|
[G200] Stand by until PX000 is on and Axis 4
PX000*M2475 servo ON.
|
[K100]
ABS-1 l«—— 1 axis linear positioning control
Axis 4, 80000PLS i {- Axisused ........... Axis 4 Start request of the
‘T * Positioning address . . . 80000[PLS] servo program
Command speed . . . .. 10000[PLS/s]
[G210] Stand by until PX000 is OFF after
IPX000 positioning completion.

( END )

|
I
[}
|
|
|
]
L}
}
]
|
|
|
I
[}
|
|
! i Speed  10000PLS/s
| !
|
[}
[}
|
|
|
1
[}
[}
I
|
|
|
[}
[}
I
|

(1) Create the servo programs and positioning control parameters using a peripheral
device.

(2) Specify the servo program started by the Motion SFC program.

(3) Perform the specified positioning control using the specified with servo program.
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Servo program |..... Create and correct using a
peripheral device (Note-1)
<K 10> —F

ABS-1 « Servo instruction o
. (Specification of the positioning control method)
Axis 4, 80000 }« Positioning data which must be set
ositioning data which must be set:
Speed 10000 Axis used, positioning address and positioning
Dwell time - speed, etc.
M-code -
. «— Positioning data to be set if required:
Dwell time, M-code, etc.
Positioning control parameters |.. ... Create and correct using a
peripheral device MNote-)
System settings [— System data such as axis allocations
Fixed parameters — Fixed data by the mechanical system, etc.

| Data by the specifications of the connected

Servo parameters servo amplifier

| Data required for the acceleration, deceleration
Parameters block of the pgsitioning control, etc.
Home position return data — Data required for the home position return
JOG operation data — Data required for the JOG operation

| ON/OFF pattern data required for the limit
switch output function

Limit switch output data

REMARK

v

Servomotor |

(Note-1) : The following peripheral devices started by the SW6RN-GSVOP can be

used.

* The personal computer by which WindowsNT® 4.0/Windows® 98/
Windows® 2000/Windows® XP works. (IBM PC/AT compatible)

WindowsNT® , Windows® are either registered

trademarks or trademarks of

Microsoft Corporation in the United States and/or other countries.

2-5




2 POSITIONING CONTROL BY THE MOTION CPU

___________________________________________________________________________________________________________________________________________|
[Execution of the servo program start (S(P).SVST instruction)]
Positioning control is executed by starting the specified servo program toward the axis
specified with S(P).SVST instruction of PLC CPU in the Motion CPU.

An overview of the starting method using the servo program is shown below.

Multiple CPU control system

|| PLC program| ..... Create using a peripheral device MNote-)

<Example> SP.SVST instruction

Positioning execute command

| | | lsP.svsT| H3E3|"v344"[ K25 | Mo | DO ||

4 Device which stores the ;
complete status !
Complete device :

Servo program No.25

Starting axis No.3 and 4
Target CPU ' Start request of the

Start request of the : Servo program
servo program

1) The starting axis No. and servo program No. are set using the
S(P).SVST instruction in the PLC program.

2) When the S(P).SVST instruction is executed, the program of the
servo program No. is executed toward the specified axis.

(1) Create the servo programs and positioning control parameters using a peripheral
device.

(2) Perform the positioning start using the PLC program (S(P).SVST instruction) of
PLC CPU.
(a) Starting axis No. and servo program No. are specified with the S(P).SVST
instruction.
1) Servo program No. can be set either directly or indirectly.

(3) Perform the positioning control of specified servo program toward the specified
axis.
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Servo program| . .... Set and correct using a peripheral device Nete-)

Limit switch output data

| ON/OFF pattern data required for the limit
switch output function

|

[}
v [ |
E : i
i i i
| Lo
; Servo program No.25 . . . : |
| <K 25> —|— (Servo program No. specified with the S(P).SVST instruction.) : .
1 H |
! ABS-2 le———2 axes linear interpolation control ! |
; Axis 3, 50000 e Axisused........... Axis 3, Axis 4 : ‘
H i l—— ) H 1
! Axis ) 4 40000 * Travel value to stop Axis3...... 50000 ' .
: Combined speed 30000 1 position Axis4 . ... .. 40000 : !
E Command positioning speed i '
! * Combined speed . . . ... 30000 ' |
: : i
: : i
E i !
E : i

F i ! Servo amplifier

' ' |
| | !
1| Positioning control parameters |. . ... Create and correct using a ; : il
; peripheral device MNote-1) : : :Servo:Imotor
E System settings I— System data such as axis allocations E 1
E Fixed parameters I— Fixed data by the mechanical system, etc. f I
1 o ; |
E Servo parameters - ngrt\?obg ngr‘w)ﬁﬂsepremﬂcatlons of the connected : i
1 | Data required for the acceleration, deceleration i I
| Parameters block of the pgsitioning control, etc. | .
I ' [}
E Home position return data — Data required for the home position return E I
1 JOG operation data [— Data required for the JOG operation H 1
1 i |
: : i
E E i
i : N

[}

REMARK

(Note-1) : The following peripheral devices started by the SW6RN-GSVOP can be
used.
» The personal computer by which WindowsNT® 4.0/Windows® 98/
Windows® 2000/Windows® XP works. (IBM PC/AT compatible)

WindowsNT® , Windows® are either registered trademarks or trademarks of
Microsoft Corporation in the United States and/or other countries.




2 POSITIONING CONTROL BY THE MOTION CPU

___________________________________________________________________________________________________________________________________________|
[Execution of the JOG operation]
JOG operation of specified axis is executed using the Motion SFC program in
the Motion CPU. JOG operation can also be executed by controlling the JOG
dedicated device of specified axis.

An overview of JOG operation is shown below.

Motion CPU control system

| Motion SFC program | ,,,,, Create and correct using a peripheral device (Nete-)
<: JOG :>

[F120] | Axis 1 JOG operation speed = 100000[PLS/s]

D640L=K100000

[G120] Axis 1 forward JOG command SET
SET M3202=PX000 * IM3203

JOG operation by

[F130] . — the JOG dedicated [—
RST M3202=IPX000 Axis 1 forward JOG command RST 5 device control

Note) : Do not stop this task during operation.
Operation may not stop.

(1) Set the positioning control parameters using a peripheral device.

(2) Setthe JOG speed to the JOG speed setting register for each axis using the
Motion SFC program.

(3) Perform the JOG operation while the JOG start command signal is ON in the
Motion SFC program.
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Positioning control parameter |. . ... Set and correct using a

peripheral device (Note-1)

System settings

— System data such as axis allocations

Fixed parameters

— Fixed data by the mechanical system, etc.

Servo parameters

| Data by the specifications of the connected
servo amplifier

Parameter block

|_ Data required for the acceleration, deceleration
of the positioning control, etc.

Home position return data — Data required for the home position return

JOG operation data

— Data required for the JOG operation

| ON/OFF pattern data required for the limit

Limit switch output data switch output function
: Servo amplifier
1
) A
' | Servomotor |
1
1
1
1
1
1
1
|
1
NN i
1
....................................................................... i

(Note-1) : The following peripheral devices started by the SW6RN-GSVOP can be

used.
» The personal computer by which WindowsNT® 4.0/Windows® 98/
Windows® 2000/Windows® XP works. (IBM PC/AT compatible)

WindowsNT® , Windows® are either registered trademarks or trademarks of
Microsoft Corporation in the United States and/or other countries.
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___________________________________________________________________________________________________________________________________________|
[Executing Manual Pulse Generator Operation]
When the positioning control is executed by the manual pulse generator connected to
the Q173PX, manual pulse generator operation must be enabled using the Motion
SFC program.

An overview of manual pulse generator operation is shown below.

Motion CPU control system

fm e o e e e e e e mm e mm e e e e e e e e e e e e e em e mm e m e m e e e e e e e e e e e mm e mm e m e e e e e e e e e e e mm e mm e m e m e e e e - =

| Motion SFC program |

<Manua| pulse generator operatiorD

[F130] Set "axis 1" 1-pulse input magnification. :
D720=100 . H
D714L=H0000001 Control axis 1 by P1. :
SET M2051 P1 manual pulse generator enable flag Manual pulse generator operation
ON. — by the manual pulse generator [—

dedicated device

C END >

I
|
|
|
|
I
|
|
|
|
|
|
|
|
i i :
i '
|
|
|
|
I
|
I
|
|
|
I
|
(1) Set the positioning control parameters using a peripheral device.

(2) Set the used manual pulse generator, operated axis No. and magnification for 1
pulse input using the Motion SFC program.

(3) Turn the manual pulse generator enable flag on using the Motion SFC program
................................................ Manual pulse generator operation enabled

(4) Perform the positioning by operating the manual pulse generator.

(5) Turn the manual pulse generator enable flag OFF using the Motion SFC program
............................................ Manual pulse generator operation completion
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Positioning control parameter |.. ... Set and correct using a
peripheral device (Note-1)
System settings I— System data such as axis allocations
Fixed parameters I— Fixed data by the mechanical system, etc.

Servo parameters | sDeaSobay rrt]r;)ﬁﬁs(_);)reC|f|cat|ons of the connected

|__ Data required for the acceleration, deceleration

Parameter block of the positioning control, etc.

g Home position return data I— Data required for the home position return i
E JOG operation data I— Data required for the JOG operation i
_—_5; Limit switch output data | g)vcg{g]Fgu?’?&eangﬁg%required for the limit EW
| L
1 , | v
; | Servomotor I
: P
s o
é o
E b
| P
: P
z o
; b
: P
ettt A TTTTTTTTTTTTmmmmssmsssssssssscsssseooooooooooood |
i
!

Manual pulse generator

REMARK

(Note-1) : The following peripheral devices started by the SW6RN-GSVOP can be
used.
* The personal computer by which WindowsNT® 4.0/Windows® 98/
Windows® 2000/Windows® XP works. (IBM PC/AT compatible)

WindowsNT® , Windows® are either registered trademarks or trademarks of
Microsoft Corporation in the United States and/or other countries.
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(1) Positioning control parameters
There are following seven types as positioning control parameters.
Parameter data can be set and corrected interactively using a peripheral device.

output data

output are set.

ltem Description Reference
. . . . . Section
1 | System settings | Multiple system settings, Motion modules and axis No., etc. are set. 41
. Data by such as the mechanical system are set for every axis. .
Fixed . - Section
2 They are used for calculation of a command position at the
parameters o 4.2
positioning control.
Data by such as the servo amplifier and motor type with connected .
Servo . Section
3 servomotor are set for every axis.
parameters o 4.3
They are set to control the servomotors at the positioning control.
4 Home position Data such as the direction, method and speed of the home position Section
return data return used at the positioning control are set for every axis. 6.22.1
5 JOG operation | Data such as the JOG speed limit value and parameter block No. Section
data used at the JOG operation are set for every axis. 6.20.1
Data such as the acceleration, deceleration time and speed control
value at the positioning control are set up to 16 parameter blocks.
They are set with the servo program, JOG operation data and home Section
6 | Parameter block . . .
position return data, and it is used to change easily the 4.4
acceleration/deceleration processing (acceleration/deceleration time
and speed limit value) at the positioning control.
Limit switch Output device, watch data, ON section, output enable/disable bit and
imit switcl
7 forced output bit used for the limit output function for every limit (Note)

(Note): Refer to Chapter 13 of the "Q173CPU(N)/Q172CPU(N) Motion controller (SV13/SV22)

Programming Manual (Motion SFC)".

(2) Servo program
The servo program is used for the positioning control in the Motion SFC program.
The positioning control by servo program is executed using the Motion SFC
program and Motion dedicated PLC instruction (Servo program start request
(S(P).SVST)) .
It comprises a program No., servo instructions and positioning data.
Refer to Chapter 5 for details.

«Program No. ............... It is specified using the Motion SFC program and
Motion dedicated PLC instruction.

- Servo instruction ......... It indicates the type of positioning control.

- Positioning data .......... It is required to execute the servo instructions.

The required data is fixed for every servo instruction.
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(3) Motion SFC program
Motion SFC program is used to execute the operation sequence or transition
control combining "Start", "Step", Transition", or "End" to the servo program.
The positioning control, JOG operation and manual pulse generator operation by
the servo program can be executed.
Refer to the "Q173CPU(N)/Q172CPU(N) Motion controller (SV13/SV22)
Programming Manual (Motion SFC)" for details.

(4) PLC program
The positioning control by the servo program can be executed using the Motion
dedicated PLC instruction of PLC program.
Refer to the "Q173CPU(N)/Q172CPU(N) Motion controller (SV13/SV22)
Programming Manual (Motion SFC)" for details.
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3 POSITIONING DEDICATED SIGNALS

3. 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.

e Internal relay (M) ......ccoveveviiieicieens M2000 to M3839 (1840 points)
* Special relay (SP.M) .......cccccoeeiene. M9073 to M9O079 (7 points)

* Data register (D) .....ccccocvvveevveeecnnn. DO to D799 (800 points)

* Motion register (#) ......ccccceevveevnennnns #8000 to #8191 (192 points)

* Special register (SP.D) .........ccceeuueee D9180 to D9201 (22 points)

(2) External signals
The external input signals to the Motion CPU are shown below.

» Upper/lower limit switch input .......... The upper/lower limit of the positioning
range is controlled.

e Stop signal .....oocceeeiiiiii Stop signal for speed control.

* Proximity dog signal ..........cc........... 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|
PLC control Motion control
processor processor
Shared CPU Shared CPU
memory memory
4 4 4 4
SSCNET
PLC bus
Servo amplifier
Sensor, solenoid, etc. PLC intelligent function Motion control dedicated I/F
(DI/O) module (A/D, D/A, etc.) (DOG signal, manual Servomotor

pulse generator)

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

Fig.3.1 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 of the Motion CPU is shown below.

ltem Q173CPU(N) Q172CPU(N)

Number of control axes Up to 32 axes Up to 8 axes

0.88[ms] / 1 to 8 axes
SV13 1.77[ms] / 9 to 16 axes 0.88[ms] / 1 to 8 axes

3.55[ms] / 17 to 32 axes
Operation cycle

(Default value) 0.88[ms] / 1 to 4 axes
Sv22 1.77[ms] / 5 to 12 axes 0.88[ms] / 1 to 4 axes
3.55[ms] / 13 to 24 axes 1.77[ms] / 5 to 8 axes

7.11[ms] / 25 to 32 axes

3.1 Internal Relays

(1) Internal relay list

SV13 Sv22
Device No. Purpose Device No. Purpose
MO User device MO User device
to (2000 points) to (2000 points)
M2000 Common device M2000 Common device
to (320 points) to (320 points)
M2320 Special relay allocated device (Status) | M2320 Special relay allocated device (Status)
to (80 points) to (80 points)
M2400 M2400 Axis status
Axis status (20 points X 32 axes)
to (20 points X 32 axes) to Real mode...... Each axis
Virtual mode....Output module
M3040 M3040
Unusable Unusable
to to
M3072 Common device (Command signal) M3072 Common device (Command signal)
to (64 points) to (64 points)
M3136 Special relay allocated device M3136 Special relay allocated device
(Command signal) (Command signal)
o (64 points) o (64 points)
M3200 M3200 Axis command signal
Axis command signal (20 points X 32 axes)
to (20 points X 32 axes) to Real mode...... Each axis

Virtual mode....Output module
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Internal relay list (Continued)

SV13 SVv22
Device No. Purpose Device No. Purpose
M3840 M3840
Unusable (Note)
to
M4000 User device
to (640 points)
M4640 Synchronous encoder axis status
to (4 points X 12 axes)
M4688

Unusable (Note)

to User device M4800 User device
(4352 points) to (640 points)
M5440 Synchronous encoder axis

command signal
(4 points X 12 axes)

M5488
Unusable (Note)
to
M5600
o User device
(2592 points)
M8191 M8191

|:| It can be used as an user device.
(Note): It can be used as an user device in the SV22 real mode only.

POINT |

* Total number of user device points
[ 6352 points (SV13) / 6256 points (SV22 real mode only)]
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(2) Axis status list

Axis No. Device No. Signal name

1 M2400 to M2419
2 M2420 to M2439 Signal name Refresh cycle Fetch cycle |Signal direction
3 M2440 to M2459
4 M2460 to M2479 0 |Positioning start complete
5 M2480 to M2499 1 |Positioning complete
6 M2500 to M2519 2 |In-position
7 M2520 to M2539 3 |Command in-position Operation cycle
8 M2540 to M2559 4 |Speed controlling
9 M2560 to M2579 5 [Speed/position switching latch
10 M2580 to M2599 6 |Zero pass
11 M2600 to M2619 7 _|Error detection Immediate
12 M2620 to M2639 8 [Servo error detection Operation cycle Status signal
13 M2640 to M2659 9 |Home position return request Main cycle
14 M2660 to M2679 10 |Home position return complete Operation cycle
15 M2680 to M2699 11 FLS
16 M2700 to M2719 12 |External |RLS .

) Main cycle
17 M2720 to M2739 13 |signals |STOP
18 M2740 to M2759 14 DOG/CHANGE
19 M2760 to M2779 15 |Servo ready .

— Operation cycle

20 M2780 to M2799 16 |Torque limiting
21 M2800 to M2819 17 |Unusable — — —
22 M2820 to M2839 Virtual mode continuation At virtual mode
23 M2840 to M2859 18 |operation disable warning " .

) (Note-1) transition Status signal
24 M2860 to M2879 signal (SV22)
25 M2880 to M2899 19 |M-code outputting signal Operation cycle
26 M2900 to M2919
27 M2920 to M2939
28 M2940 to M2959
29 M2960 to M2979
30 M2980 to M2999
31 M3000 to M3019
32 M3020 to M3039

(Note-1): It is unusable in the SV13/SV22 real mode.

(Note-2): The range of axis No.1 to 8 is valid in the Q172CPU(N).

(Note-3): Device area of 9 axes or more is unusable in the Q172CPU(N).
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(3) Axis command signal list

Axis No. Device No. Signal name
1 M3200 to M3219
2 M3220 to M3239 Signal name Refresh cycle Fetch cycle fSlgn.aI
3 M3240 to M3259 direction
4 M3260 to M3279 0 |Stop command .
Operation cycle
5 M3280 to M3299 1 [Rapid stop command
6 M3300 to M3319 2 |Forward rotation JOG start command c p
omman
7 M3320 to M3339 3 |Reverse rotation JOG start command Main cycle signal
8 M3340 to M3359 4 [Complete signal OFF command
9 M3360 to M3379 Speed/position switching enable .
5 Operation cycle
10 M3380 to M3399 command
11 M3400 to M3419 Unusable — - —
12 M3420 to M3439 Error reset command )
Main cycle
13 M3440 to M3459 Servo error reset command Command
14 |M3460 to M3479 A External stop input disable at start At siart signal
15 M3480 to M3499 command
16 M3500 to M3519 10
Unusable — _ _
17 M3520 to M3539 11
18 M3540 to M3559 Feed current value update request
12 At start
19 M3560 to M3579 command
20 M3580 to M3599 Address clutch reference setting
13 (Note-1) .
21 |M3600 to M3619 command (SV22 only) At virtual mode Command
22  |M3620 to M3639 Cam reference position setting transition signal
14 (Note-1)
23 |M3640 to M3659 command (SV22 only)
24 M3660 to M3679 15 [Servo OFF command Operation cycle
25 M3680 to M3699 16 |Gain changing command Operation cycle (Note-4)
26 M3700 to M3719 17
Unusable — — —
27 M3720 to M3739 18
28 M3740 to M3759 ) . Command
19 |FIN signal Operation cycle .
29 M3760 to M3779 signal
30 M3780 to M3799
31 M3800 to M3819
32 M3820 to M3839

Note-1): It is unusable in the SV13/SV22 real mode.

Note-2): The range of axis No.1 to 8 is valid in the Q172CPU(N).
Note-3): Device area of 9 axes or more is unusable in the Q172CPU(N).
Note-4): Operation cycle 7.1[ms] or more: Every 3.5[ms]

(
(
(
(
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(4) Common device list

Device Signal Remark Device Signal Remark
Signal name Refresh cycle Fetch cycle Signal name Refresh cycle Fetch cycle
No. direction | (Note-5) No. direction | (Note-5)
Command Command
. ) Manual pulse generator 3 . )
M2000 | PLC ready flag Main cycle signal M3072 M2053 enable fla Main cycle signal M3079
(Note-4) 9 (Note-4)
M2001 | Axis 1 . . Status
M2054 | Operation cycle over flag Operation cycle .
M2002 | Axis 2 signal
M2003 | Axis 3 M2055
M2004 |Axis 4 M2056
M2005 | Axis 5 M2057 | Unusable _ —_ —_ —
M2006 | Axis 6 M2058 | (6 points)
M2007 |Axis 7 M2059
M2008 | Axis 8 M2060
M2009 |Axis 9 M2061 |Axis 1
M2010 | Axis 10 M2062 | Axis 2
M2011 |Axis 11 M2063 |Axis 3
M2012 | Axis 12 M2064 | Axis 4
M2013 |Axis 13 M2065 | Axis 5
M2014 | Axis 14 M2066 | Axis 6
M2015 | Axis 15 Status M2067 |Axis 7
M2016 | Axis 16 . signal M2068 | Axis 8
Start accept flag Operation cycle
M2017 | Axis 17 (Note-1), M2069 | Axis 9
M2018 | Axis 18 (Note-2) M2070 |Axis 10
M2019 | Axis 19 M2071 | Axis 11
M2020 | Axis 20 M2072 | Axis 12
M2021 | Axis 21 M2073 | Axis 13
M2022 | Axis 22 M2074 | Axis 14
M2023 | Axis 23 M2075 | Axis 15
- - Status
M2024 | Axis 24 M2076 | Axis 16 signal
M2025 | Axis 25 M2077 | Axis 17 |Speed changing flag Operation cycle (Note-1).
M2026 | Axis 26 M2078 |Axis 18 (Note-2)
M2027 | Axis 27 M2079 | Axis 19
M2028 | Axis 28 M2080 | Axis 20
M2029 | Axis 29 M2081 | Axis 21
M2030 | Axis 30 M2082 | Axis 22
M2031 | Axis 31 M2083 | Axis 23
M2032 | Axis 32 M2084 | Axis 24
M2033 [Unusable — — — — M2085 | Axis 25
Personal computer link . Status M2086 | Axis 26
M2034 o Operation cycle .
communication error flag signal M2087 | Axis 27
Motion SFC error history clear . Command .
M2035 Main cycle . M3080 M2088 | Axis 28
request flag (Note-6) signal
M2036 M2089 | Axis 29
Unusable _ — — —
M2037 ) M2090 | Axis 30
(3 points)
M2038 M2091 | Axis 31
Motion SFC error detection . Status M2092 | Axis 32
M2039 Immediate .
flag signal M2093
- . i Command M2094
Speed switching point specified .
M2040 At start signal M3073 M2095
flag
(Note-4) M2096 |Unusable _ _ _ _
. . Status M2097 |(8 points)
M2041 | System setting error flag Operation cycle .
signal M2098
M2042 | All axes servo ON command Operation cycle Command | M3074 M2099
Real/virtual mode switching At virtual mode signal M2100
M2043 . - M3075
request (Virtual mode only) transition (Note-4) M2101 | Axis 1
Real/virtual mode switching M2102 | Axis 2
M2044
status (Virtual mode only) M2103 |Axis 3
Real/virtual mode switching At virtual mode M2104 | Axis 4 | Synchronous
M2045 | error detection signal transition Status M2105 |Axis 5 |encoder current Status
(Virtual mode only) signal M2106 |Axis 6 |value changing flag . signal
Operation cycle
M2046 | Out-of-sync warning M2107 |Axis 7 [(Note-3) (Note-1),
" " " M2108 |Axis 8 (Note-2)
M2047 | Motion slot fault detection flag Operation cycle (12 axes)
M2109 | Axis 9 X
Command M2110 [Axis 10
JOG operation rsimultaneous . .
M2048 Main cycle signal M3076 M2111 | Axis 11
start command
(Note-4) M2112 | Axis 12
M2049 | All axes servo ON accept flag . Status M2113
Operation cycle .
M2050 | Start buffer full signal M2114
Manual pulse generator 1 M2115 |Unusable _ _ _ _
M2051 Command | M3077 )
enable flag M2116 |(6 points)
v - o2 Main cycle signal V2117
lanual pulse generator
M2052 | oA PUise 9 (Note-4) | M3078
enable flag M2118
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Common device list (Continued)

Device Signal  [Remark] | Device Signal | Remark
Signal name Refresh cycle Fetch cycle Signal name Refresh cycle Fetch cycle
No. direction | (Note-5) No. direction | (Note-5)
M2119 M2180 Main shaft side
Output —
M2120 M2181 |axis 11 A.uxlllary input
M2121 side
M2122 M2182 Main shaft side
V2123 Unusable _ _ — — Output “Auxiliary inout
(9 points) M2183 | axis 12 .u><| iary inpul
M2124 side
M2125 M2184 Main shaft side
M2126 Output Auxiliary input
M2185 |axis 13 |7 aY INPu
M2127 side
M2128 | Axis 1 M2186 Main shaft side
M2129 | Axis 2 Output Auxiliary input
= M2187 [ axis 14 [ PY
M2130 | Axis 3 side
M2131 | Axis 4 M2188 Main shaft side
M2132 | Axis 5 Output Auxiliary input
= M2189 |axis 15 | aY INPu
M2133 | Axis 6 side
M2134 | Axis 7 M2190 Main shaft side
M2135 | Axis 8 Output Auxiliary input
i M2191 [axis 16 [AIANY InPU
M2136 | Axis 9 side
M2137 | Axis 10 M2192 Main shaft side
N Output —
M2138 | Axis 11 . Auxiliary input
M2193 |axis 17 |
M2139 | Axis 12 side
M2140 | Axis 13 M2194 Main shaft side
M2141 | Axis 14 Output Auxiliary input
= M2195 |axis 18 | INPU
M2142 | Axis 15 side
M2143 | Axis 16 | Automatic M2196 outout Main shaft side
" utpul
i deceleration flag iliary i
M2144 | Axis 17 g M2197 | axis 19 A.uxlllarylnput
M2145 | Axis 18 side
M2146 | Axis 19 M2198 Main shaft side
M2147 | Axis 20 Output Auxiliary input
© M2199 [axis 20 [AUI1ATY INPU
M2148 | Axis 21 side
M2149 | Axis 22 M2200 Main shaft side | &
M2150 | Axis 23 Output Auxiliary input g S
o
- M2201 |axis 21 [ InPUL S tatus
M2151 | Axis 24 side ) . signal
2 Operation cycle
M2152 | Axis 25 M2202 outout Main shaft side | & (Note-1),
utpul
M2153 | Axis 26 P iliary input | § (Note-2)
M2203 |axis 22 | 3
M2154 | Axis 27 side [
M2155 | Axis 28 M2204 Main shaft side
M2156 | Axis 29 Output Auxiliary input
© M2205 |axis 23 | VA INPU
M2157 | Axis 30 Status side
M2158 | Axis 31 . signal M2206 Main shaft side
Operation cycle Output
M2159 | Axis 32 (Note-1), . Auxiliary input
M2207 |axis 24 |
M2160 Main shaft side (Note-2) side
Output
. Aucxiliary input M2208 Main shaft side
M2161 jaxis 1 X Output
side . Auxiliary input
M2209 |axis 25 |
M2162 Main shaft side side
Output
) Auxiliary input M2210 Main shaft side
M2163 | axis 2 side Output Ao i
il
M2211 | axis 26 |PMary input
M2164 Main shaft side side
Output
. Auxiliary input M2212 Main shaft side
M2165 |axis 3 q Output Al
siae - . t
M2213 |axis 27 | MU
M2166 Main shaft side side
Output
) Auxiliary input M2214 Main shaft side
M2167 |axis 4 side Output Ao i
M2215 | axis 26 |ary input
M2168 Main shaft side | & side
Output o
. Auxiliary input | S M2216 Main shaft side
M2169 |axis 5 side Z Output Auxiliary i
il
E M2217 |axis 29 |/ input
M2170 Main shaft side | £ side
Output — = . .
. Auxiliary input s M2218 Main shaft side
M2171 jaxis 6 ' 8 Output Al
siae - . t
M2219 |axis 30 | MU
M2172 Main shaft side side
Output
) Auxiliary input M2220 Main shaft side
M2173 |axis 7 side Output Ao i
il
M2221 | axis 31 |Pary input
M2174 Main shaft side side
Output — . .
. Auxiliary input M2222 Main shaft side
M2175 |axis 8 side Output Al
i P
M2223 |axis 32 |PAUiiary input
M2176 Main shaft side side
Output Aucxiliary input M2224
M2177 |axisg | AV InPY
side M2225
Unusable . — — —
M2178 Main shaft side M2226 ’
Output JY—— Y (5 points)
M2179 |axis 10 [ X1E IMPY
side M2228
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Common device list (Continued)

Device Signal | Remark| | Device Signal | Remark
Signal name Refresh cycle Fetch cycle Signal name Refresh cycle Fetch cycle
No. direction | (Note-5) No. direction | (Note-5)
M2229 M2275
M2230 M2276
M2231 M2277
M2232 M2278
M2233 M2279
Unusable _ — — —
M2234 (11 points) M2280
M2235 M2281
M2236 M2282
M2237 M2283
M2238 M2284
M2239 M2285
M2240 | Axis 1 M2286
M2241 | Axis 2 M2287
M2242 | Axis 3 M2288
M2243 | Axis 4 M2289
M2244 | Axis 5 M2290
M2245 | Axis 6 M2291
M2246 | Axis 7 M2292
M2247 | Axis 8 M2293
M2248 | Axis 9 M2294
M2249 | Axis 10 M2295
M2250 | Axis 11 M2296
Unusable _ . — —
M2251 | Axis 12 M2297 (45 points)
M2252 | Axis 13 M2298
M2253 | Axis 14 M2299
M2254 | Axis 15 Status M2300
M2255 | Axis 16 | Speed change "0" . signal M2301
. Operation cycle
M2256 | Axis 17_|accepting flag (Note-1), M2302
M2257 | Axis 18 (Note-2) M2303
M2258 | Axis 19 M2304
M2259 | Axis 20 M2305
M2260 | Axis 21 M2306
M2261 | Axis 22 M2307
M2262 | Axis 23 M2308
M2263 | Axis 24 M2309
M2264 | Axis 25 M2310
M2265 | Axis 26 M2311
M2266 | Axis 27 M2312
M2267 | Axis 28 M2313
M2268 | Axis 29 M2314
M2269 | Axis 30 M2315
M2270 | Axis 31 M2316
M2271 | Axis 32 M2317
M2272 M2318
M2z73 | Unusable — — — — M2319
(3 points)
M2274
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Explanation of the request register

No. Function Bit device Request register
1 PLC ready flag M2000 D704
2 Speed switching point specified flag M2040 D705
3 All axes servo ON command M2042 D706
4 Real/virtual mode switching request (SV22 only) M2043 D707
5 JOG operation simultaneous start command M2048 D708
6 Manual pulse generator 1 enable flag M2051 D755
7 Manual pulse generator 2 enable flag M2052 D756
8 Manual pulse generator 3 enable flag M2053 D757

(Note-1): The range of axis No.1 to 8 is valid in the Q172CPU(N).
(Note-2): Device area of 9 axes or more is unusable in the Q172CPU(N).
(Note-3): This signal is unusable in the SV13/SV22 real mode.

( )

Note-4): Handling of D704 to D708 and D755 to D757 registers
Because cannot be turn ON/OFF for every bit from the PLC CPU, the above
bit devices are assigned to D register, and each bit device becomes on with
the lowest rank bit 0 — 1 of each register, and each bit device becomes off
with 1 — 0.
Use it when the above functions are requested from the PLC CPU using the
S(P).DDRD and S(P).DDWR instruction.
Refer to the "Q173CPU(N)/Q172CPU(N) Motion controller (SV13/SV22)
Programming Manual (Motion SFC)" for the S(P).DDRD and S(P).DDWR
instruction.
The direct bit device ON/OFF is possible in the Motion SFC program.
(Note-5): It can also be ordered the device of a remark column.
(Note-6): M3080 does not turn off automatically. Turn it off as an user side.

/\ CAUTION

@ The data executed later becomes effective when the same device is executed in the Motion
SFC program and PLC program.
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(5) Special relay allocated device list (Status)

(Note)

Device No. Signal name Refresh cycle Fetch cycle Signal direction Remark
M2320 Fuse blown detection M9000
M2321 AC/DC DOWN detection M9005
M2322 Battery low Error M9006
M2323 Battery low latch occurrence M9007
M2324 Self-diagnostic error M9008
M2325 Diagnostic error M9010
M2326 Always ON Main M9036
M2327 Always OFF operation M9037
M2328 Clock data error Error M9026
M2329 PCPU WDT error flag occurrence M9073
M2330 PCPU READY complete flag M9074
At request
M2331 Test mode ON flag M9075
M2332 External forced stop input flag Operation M9076
cycle
M2333 Manual pulse generator axis setting M9077
error flag
Error Status signal

M2334 TEST mode request error flag occurrence M9078
M2335 Servo program setting error flag M9079
M2336 CPU No.1 reset flag M9240
M2337 CPU No.2 reset flag M9241
M2338 CPU No.3 reset flag M9242
M2339 CPU No.4 reset flag At status M9243
M2340 CPU No.1 error flag change M9244
M2341 CPU No.2 error flag M9245
M2342 CPU No.3 error flag M9246
M2343 CPU No.4 error flag M9247
M2344 Servo parameter reading flag At request M9105
M2345 CPU No.1 MULTR complete flag M9216
M2346 CPU No.2 MULTR complete flag At instruction M9217
M2347 CPU No.3 MULTR complete flag completion M9218
M2348 CPU No.4 MULTR complete flag M9219
M2349

to Unusable — — — —
M2399

(Note): The same status as a remark column is output.
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(6) Common device list (Command signal)

. ) . o 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

Operati
M3074 All axes servo ON command pceyll:aléon M2042
At virtual mode
M3075 Real/virtual mode switching request . M2043
transition
M3076 JOG operation simultaneous start COSF%?:Ind V2048
command
M3077 Manual pulse generator 1 enable flag M2051
M3078 Manual pulse generator 2 enable flag Main cycle M2052
M3079 Manual pulse generator 3 enable flag M2053
Motion SFC error history clear request
M3080 (Note-3) M2035
flag
M3081
to Unusable — — — -
M3135

(Note-1): The device of a remarks column turns ON by OFF to ON of the above device, and the device of a remarks column
turns OFF by ON to OFF of the above device. The state of a device is not in agreement when the device of a remarks
column is turned on 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): M3080 does not turn off automatically. Turn it off as an user side.

(7) Special relay allocated device list (Command signal)

Device No. Signal name Refresh cycle Fetch cycle Signal direction (Notz?)r,n (?\lrlc:te-Z)

M3136 Clock data set request M9025

M3137 Clock data read request Command M9028
Main cycle signal

M3138 Error reset M9060

M3139 Servo parameter read request flag M9104

M3140

to Unusable — — — -

M3199

(Note-1): The device of a remarks column turns ON by OFF to ON of the above device, and the device of a remarks column
turns OFF by ON to OFF of the above device. The state of a device is not in agreement when the device of a remarks
column is turned on directly.

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

(1) Positioning start complete signal (M2400+20n)

(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 the starting
using JOG operation or manual pulse generator operation.

It can be used to read a M-code at the positioning start.
(Refer to Section 7.1.)

(b) This signal turns off at turning the complete signal OFF command

(M3204+20n) off to on or positioning completion.

When the complete signal OFF command (M3204+20n) turns off to on. |

\

T 4\ /7 Dwell time
T : >t
Servo program start
Start accept flag O
(M2001 to M2032) OFF 1
ON

Positioning start complete signal OFF
(M2400+20n)MNote-1)

. ON
Complete signal OFF command o
(M3204+20n)Mote) FE

When the positioning is completed. |

Vv Dwell time
l Positioning completion
T A >t
Servo program start
Start t fl ON
art accept flag
(M2001 to M2032) OFF
ON
Positioning start complete signal OFF
(M2400+20n)MNote-1)

(Note-1): In the above descriptions, "n" in "M3204+20n", etc. indicates a value
corresponding to axis No. such as the following tables.

Axis No. n Axis No. n Axis No. n Axis No. n
1 0 9 8 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.
(Example) M3200+20n (Stop command)=M3200+20X31=M3820
M3215+20n (Servo OFF) =M3215+20X31=M3835

* The range (n=0 to 7) of axis No.1 to 8 is valid in the Q172CPU(N).

3-12
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(2) Positioning complete signal (M2401+20n)
(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 home position
return, JOG operation, manual pulse generator operation or speed control.
It does not turn on at the stop on the way during positioning.
It can be used to read a M-code at the positioning completion.
(Refer to Section 7.1.)

(b) This signal turns off at turning the complete signal OFF command
(M3204+20n) off to on or positioning start.

When the complete signal OFF command (M3204+20n) turns off to on.

\
/— Dwell time

T / > .t
Servo program start
s ] N ON

tart accept flag

(M2001 to M2032) OFF on OFF
Positioning complete signal OFF |
(M2401+20n) oN
Complete signal OFF OFF

command (M3204+20n)

When the next positioning starts. |

Positioning

\ Dwell time —l completion Positioning start
T / \4—»/ £ >t
Servo program start
Start t fl N A
art accept flag !
(M2001 to M2032) OFFY | .ON OFF
Positioning complete signal
(M2401+20n) OFF

(3) In-position signal (M2402+20n)
(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 the start.

Number of droop pulses In-position range

0\

| >t

In-position ON
(M2402+20n)




3 POSITIONING DEDICATED SIGNALS

(b) An in-position check is performed in the following cases.
* When the servo power supply is turned on.
« After the automatic deceleration is started during positioning control.
* After the deceleration is started with the JOG start signal OFF.
* During the manual pulse generator operation.
« After the proximity dog ON during a home position return.
* After the deceleration is started with the stop command.
* When the speed change to a speed "0" is executed.

(4) Command in-position signal (M2403+20n)
(a) This signal turns on when the absolute value of difference between the
command position and feed current value becomes below the "command
in-position range" set in the fixed parameters.
This signal turns off in the following cases.
* Positioning control start

* Home position return

* Speed control

» JOG operation

* Manual pulse generator operation

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

Switch from speed to position

v Command in-position setting

Command in-position

" ! -
POStmoln Speed/position setting
st control start

start

| >t

Command QN
in-position |
(M2403+20n) OFF

»

Execution of command in-position check Execution of command
in-position check

(5) Speed controlling signal (M2404+20n)
(a) This signal turns on during speed control, and it is used as judgement of
during the speed control or position control.
It is turning on while the switching from speed control to position control by
the external CHANGE signal at the speed/position switching control.
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(b) This signal turns off at the power supply on and during position control.

Speed/position control start ﬁ'

AN

|At speed/position switching control |

| At speed control I

CHANGE

Speed control start

At position control

Positioning start

Speed controlling OFF
signal
(M2404+20n)

ON

< >

»

Speed
control

Position
control

(6) Speed/position switching latch signal (M2405+20n)

(a) This signal turns on when the control is switched from speed control to
position control.
It can be used as an interlock signal to enable or disable changing of the
travel value in position control.

(b) The signal turns off at the following start.
* Position control
» Speed/position control

* Speed

control

» JOG operation
» Manual pulse generator operation

CHANGE signal from
external source

Speed/position control start

Speed/position switching ON :
latch signal(M2405+20n) N

CHANGE

Y

4

Start

OFF

OFF

ON

(7) Zero pass signal (M2406+20n)

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

Once the zero point has been passed, it remains on state until the CPU has

been reset.

However, in the home position return method of proximity dog, count, dog cradle
or limit switch combined type, this signal turns off once at the home position

return start and turns on again at the next zero point passage.
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(8) Error detection signal (M2407+20n)
(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 codeNote-1) is stored in the minor error code storage
register with detection of a minor error. (Refer to Section 3.2.1)
The applicable error codeNote-2) s stored in the major error code storage
register with detection of a major error. (Refer to Section 3.2.1)

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

Error detection
ON

Error detection signal OFF
(M2407+20n)

ON

Error reset command OFF
(M3207+20n)

REMARK

(Note-1): Refer to APPENDIX 1.2 for the error codes with detection of minor errors.
(Note-2): Refer to APPENDIX 1.3 for the error codes with detection of major errors.

(9) Servo error detection signal (M2408+20n)

(a) This signal turns on when an error occurs at the servo amplifier side (except
for errors cause of alarms and emergency stops)Note-!) 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(Nete-1) i stored in the servo error code storage register. (Refer to
Section 3.2.1)

(b) This signal turns off when the servo error reset command (M3208+20n)
turns on or the servo power supply turns on again.

Servo error detection
ON

Servo error detection signal OFF
(M2408+20n)

ON

Servo error reset command OFF
(M3208+20n)

REMARK

(Note-1): Refer to APPENDIX 1.4 for the error codes on errors detected at the servo
amplifier side.
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(10) Home position return request signal (M2409+20n)
This signal turns on when it is necessary to confirm the home position address
at the power supply on or during positioning control.
(a) When not using an absolute position system
1) This signal turns on in the following cases:
» Motion CPU power supply on or reset
* During a home position return
2) 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:
* During a home position return
» Backup data (reference value) sum check error occurence (power
supply on).
2) This signal turns off by the completion of home position return.

/\ CAUTION

@ 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 the case of the absolute position system, use the PLC program to check the home position
return request before performing the positioning operation.
Failure to observe this could lead to an accident such as a collision.

(11) Home position return complete signal (M2410+20n)
(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 type
using the servo program is executed during this signal on, the "continuous
home position return start error (minor error: 115)" occurs and it cannot be
start the home position return.

(12) FLS signal (M2411+20n)
(a) This signal is controlled by the ON/OFF state for the upper stroke limit
switch input (FLS) of the Q172LX.
» Upper stroke limit switch input OFF ...... FLS signal: ON
» Upper stroke limit switch input ON ........ FLS signal: OFF
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(b) The state for the upper stroke imit switch input (FLS) when the FLS signal is
ON/OFF is shown below.

FLS signal : ON FLS signal : OFF
Q172LX Q172LX

FLS FLS
FLS —2° FLS
|—]
— COM

(13) RLS signal (M2412+20n)
(a) This signal is controlled by the ON/OFF state for the lower stroke limit
switch input (FLS) of the Q172LX.
* Lower stroke limit switch input OFF ...... RLS signal: ON
* Lower stroke limit switch input ON ........ RLS signal: OFF

Q
o
<

(b) The state of the lower stroke limit switch input (RLS) when the RLS signal is
ON/OFF is shown below.

RLS signal : ON RLS signal : OFF
Q172LX Q172LX

RLS RLS
RLS —0 RLS
[ —]
— COM

(14) STOP signal (M2413+20n)

(a) This signal is controlled by the ON/OFF state for the stop signal input
(STOP) of the Q172LX.

« Stop signal input of the Q172LX OFF ..... STOP signal: OFF
« Stop signal input of the Q172LX ON ....... STOP signal: ON

Q
o
=<

(b) The state of the stop signal input (STOP) of the Q172LX when the STOP
signal input is ON/OFF is shown below.

STOP signal : ON STOP signal : OFF

Q172LX Q172LX
STOP sTop
STOP —o0 STOP
A coM S coM

(15) DOG/CHANGE signal (M2414+20n)

(a) This signal turns on/off by the proximity dog input (DOG) of the Q172LX at
the home position return.

This signal turns on/off by the speed/position switching input (CHANGE) of
the Q172LX at the speed/position switching control.

3-18



3 POSITIONING DEDICATED SIGNALS

(b) "Normally open contact input" and "Normally closed contact input” of the
system setting can be selected.
The state of the speed/position switching input (CHANGE) when the
CHANGE signal is ON/OFF is shown below.

DOG/CHANGE signal : ON DOG/CHANGE signal : OFF
Q172LX Q172LX
DOG/CHANGE DOG/CHANGE
DOG/CHANGE — 5 DOG/CHANGE

(16) Servo ready signal (M2415+20n)
(a) This signal turns on when the servo amplifiers connected to each axis are in
the READY state.

(b) This signal turns off in the following cases.

* M2042 is off

» Servo amplifier is not installed

* 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

* Servo error occurs

Refer to APPENDIX 1.4 "Servo errors" for details.

Q61P|Q02H| Q172 | Q172 jQ%B

CPU [CPU | LX

(N)

Communication is normal

1L

Servo ready signal : ON
1
AMP AMP

® ®

POINT

When the part of multiple servo amplifiers connected to the SSCNET becomes a
servo error, only an applicable axis becomes the servo OFF state.

(17) Torque limiting signal (M2416+20n)
This signal turns on while torque limit is executed.
The signal toward the torque limiting axis turns on.
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(18) M-code outputting signal (M2419+20n)
(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

ON

M-code OFF
outputting signal
(M2419+20n)

FIN signal OFF
(M3219+20n)

ON

POINTS

(1) The FIN signal and M-code outputting signal are both for the FIN signal wait
function.

(2) The FIN signal and M-code outputting signal 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 does not turn on.
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L/}

3.1.2 Axis command signals

(1) Stop command (M3200+20n)
(a) This command stops a starting axis from an external source and becomes
effective at the turning signal off to on. (An axis for which the stop command
is turning on cannot be started.)

ON

Stop command OFF
(M3200+20n)

Stop command for
\% specified axis

A Control when stop
¥ command turns off

Setting speed
/ >\/Stop
oy

Deceleration stop processing

(b) The details of stop processing when the stop command turns on are shown
below. (Refer to Section 6.13 or 6.14 for details of the speed control.)

Processing at the turning stop command on

Control details

during execution During control During deceleration stop processing

Positioning control | The axis decelerates to a stop in the The stop command is ignored and
Speed control (I, I) [deceleration time set in the parameter [deceleration stop processing is continued.
JOG operation block or servo program.

Manual pulse An immediate stop is executed without
generator operation [deceleration processing.

(1) The axis decelerates to a stop in the deceleration time set in the parameter block.
Home position return |(2) A "stop error during home position return” occurs and the error code [202] is

stored in the minor error storage register for each axis.

(c) 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
(M2401+20n) turns ON.)

POINT

If it is made to stop by turning on the stop command (M3200+20n) during a home
position return, execute the home position return again.

If the stop command is turned on after the proximity dog ON in the proximity dog
type, execute the home position return after move to before the proximity dog ON
by the JOG operation or positioning.
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(2) Rapid stop command (M3201+20n)
(a) This command is a signal which stop a starting axis rapidly from an external
source and becomes effective when the signal turns off to on. (An axis for
which the rapid stop command turns on cannot be started.)

ON
Rapid stop command OFF
(M3201+20n) Rapid stop command
Vv for specified axis
4 Control when rapid
¥ stop command turns oft

Setting speed
"

Rapid stop processing

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

Processing at the turning rapid stop command on

Control details
during execution During control During deceleration stop processing
Position control The axis decelerates to a rapid stop Deceleration processing is canceled and
Speed control (I, I) |deceleration time set in the parameter |rapid stop processing executed instead.
JOG operation block or servo program.
Manual pulse An immediate stop is executed without
generator operation |deceleration processing.

(1) The axis decelerates to a stop in the rapid stop deceleration time set in the
parameter block.

(2) A "stop error during home position return” error occurs and the error code [203] is
stored in the minor error storage register for each axis.

Home position return

(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
(M2401+20n) turns ON.)

POINT

If it is made to stop rapidly by turning on the rapid stop command (M3201+20n)
during a home position return, execute the home position return again.

If the rapid stop command turned on after the proximity dog ON in the proximity dog
type, execute the home position return after move to before the proximity dog ON
by the JOG operation or positioning.
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(3) Forward rotation JOG start command (M3202+20n)/Reverse
rotation JOG start command (M3203+20n)
(a) JOG operation to the address increase direction is executed while forward
rotation JOG start command (M3202+20n) is turning on.
When M3202+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 (M3203+20n) is turinig on.
When M3203+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 (M3202+20n)
and reverse rotation JOG start command (M3203+20n) may not turn on
simultaneously.

(4) Complete signal OFF command (M3204+20n)
(a) This command is used to turn off the positioning start complete signal
(M2400+20n) and positioning complete signal (M2401+20n).

Dwell time Dwell time
o i
; : . .

[ON >
Positioning start complete QFF < T

signal (M2400+20n)

Positioning complete OFF

signal (M2401+20n) Py
Complete signal OFF OFF F | i

command (M3204+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 (M2400+20n) and the positioning complete signal (M2401+20n).
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(5) Speed/position switching enable command (M3205+20n)
(a) This command is used to make the CHANGE signal (speed/position
switching signal) effective from an external source.

*ON ........ Control switches from speed control to position control when
the CHANGE signal turned on.
*OFF .......... Control does not switch from speed to position control even if

the CHANGE signal turns on.

Control does not switch from —» CHANGE = CHANGE <— Control switches from
speed control to position control v I speed control to position

because M3205+20n turns off control because
M3205+20n turns on
>t

ON |

Speed/position switching OFF I_'—I—

enable command (M3205+20n)

CHANGE signal from OFF |_| |_|
external source

(6) Error reset command (M3207+20n)
This command is used to clear the minor/major error code storage register of an
axis for which the error detection signal has turn on (M2407+20n: ON), and reset
the error detection signal (M2407+20n).

ON
A

Servo error detection signal OFF <
(M2408+20n) ON

|
Servo error reset command ~ OFF |
(M3208+20n)
Servo error code storage o

. 00
register
**: Error code

(7) Servo error reset command (M3208+20n)
This command is used to clear the servo error code storage register 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
A

Servo error detection signal OFF <
(M2408+20n) ON

|
Servo error reset command ~ OFF |
(M3208+20n)
Servo error code storage o

. 00
register
**: Error code
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REMARK

Refer to APPENDIX 1 for details on the minor error code, major error code and
servo error code storage registers.

(8) External stop input disable at start command (M3209+20n)
This signal 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 (M3209+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).

(9) Feed current value update request command (M3212+20n)
This signal is used to set whether the feed current value will be cleared or not at
the starting in speed/position switching control.

*ON ........ The feed current value is updated from the starting.
The feed current value is not cleared at the starting.
*OFF ......... The feed current value is updated from the starting.

The feed current value is cleared at the starting.

POINT

When it starts by turning on the feed current value update request command
(M3212+20n), keep M3212+20n on until completion of the positioning control.
If M3212+20n is turned off on the way, the feed current value may not be reliable.

(10) Servo OFF command (M3215+20n)
This command is used to execute the servo OFF state (free run state).
* M3215+20n: OFF ..... Servo ON
* M3215+20n: ON ....... Servo OFF (free run state)
This command becomes invalid during positioning, and should therefore be
executed after completion of positioning.

/N CAUTION

@ Turn the power supply of the servo amplifier side off before touching a servomotor, such as
machine adjustment.
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(11) Gain changing command (M3216+20n)
This signal is used to change gain of servo amplifier in the Motion controller
by gain changing command ON/OFF.
* ON ... Gain changing valid (Gain changing value set in the servo parmeter)
* OFF ... Gain changing invalid (Normal gain)
The servo amplifier version and software version of servo amplifier which can
be used the gain changing function are shown below.

Servo amplifier type

Software version of servo amplifier

MR-J2S-[1B

Ver. B2 or later

MR-J2M-B

Ver. AO or later

Refer to the Servo Amplifier Instruction Manual for details of gain changing

function.

Instruction Manual list is shown below.

Servo amplifier type

Instruction manual name

MR-J2S-00B

MR-J2S-[1B Servo Amplifier Instruction Manual (SH-030007)

MR-J2M-B

MR-J2M-B Servo Ampilifier Instruction Manual (SH-030012)

REMARK

It can be used in the SW6RN-SV13QO/SV22QO(Ver.00R or later).

(12) FIN signal (M3219+20n)
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 valid, only when the FIN accelaration/deceleration is set and FIN signal

wait function is selected.

<K 0> 4‘7
CPSTART2
Axis 1
. Axis 2
Point Speed 10000
FIN acceleration/ 100
deceleration
1| ABS-2
Axis 1, 200000
Axis 2, 200000
M-code 10
2| ABS-2
Axis 1, 300000
Axis 2, 250000
M-code 11
3| ABS-2
Axis 1, 350000
Axis 2, 300000
M-code 12
4| ABS-2
Axis 1, 400000
Axis 2, 400000
CPEND

Point )( 1 XWAITX 2 X

M-code 10 11 X

I
I )

M-code outputting
signal _
(M2419+20n)

FIN signal
(M3219+20n)

Timing Chart for Operation Description

. When the positioning of point 1 starts, M-code 10 is output and

the M-code outputting signal turns on.

. FIN signal turns on after performing required processing in the

Motion SFC program. Transition to the next point does not
execute until the FIN signal turns on.

. When the FIN signal turns on, the M-code outputting signal

turns off.

. When the FIN signal turns off after the M-code outputting signal

turns off, the positioning to the next point 2 starts.
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POINTS

(1) The FIN signal and M-code outputting signal are both signal for the FIN signal
wait function.

(2) The FIN signal and M-code outputting signal 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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3.1.3 Common devices

POINTS

(1) Internal relays for positioning control are not latched even within the latch range.
In this manual, in order to indicate that internal relays for positioning control are
not latched, the expression used in this text is "M2000 to M2319".

(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) ................eveeenenennnn..... Command signal
(a) This signal informs the Motion CPU that the PLC CPU is normal.
1) The positioning control, home position return, JOG operation or manual
pulse generator 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 (M9075): ON] using a
peripheral device.

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

The above data using a peripheral device cannot be written when the
M2000 is ON.

(c) The following processings are performed when the M2000 turns OFF to
ON.

1) Processing details
* Transfer the servo parameters to the servo ampilifier.
+ Clear the M-code storage area of all axes.

* Turn the PCPU READY complete flag (M9074) 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.
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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
— Deceleration stop
Positioning start
‘ \/ >t
ON
3 r'y
PLC ready flag OFF ‘;l
(M2000) ON
PCPU READY OFF
complete flag
(M9074) PCPU READY complete flag

(M9074) does not turn on because

i~ during deceleration.
Set the servo parameters to the

servo amplifiers, clear a M-code.

(d) The following processings are performed when the M2000 turns ON to
OFF.
1) Processing details
* Turn the PCPU READY complete flag (M9074) 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 setting at STOP — RUN
The condition which the PLC ready flag (M2000) turns on is set in the
sysytem setting. Select the following either.
1) M2000 turns on by the switch (STOP — RUN). (Default)
The condition which M2000 turns OFF to ON.
* Move the RUN/STOP switch from STOP to RUN.
* Turn the power supply on or release to reset where the RUN/STOP
switch is moved to RUN.

The condition which M2000 turns ON to OFF.
* Move the RUN/STOP switch from RUN to STOP.

2) M2000 turns on by set "1" to the switch (STOP — RUN) + setting
register.
(M2000 is turned on by set "1" to the switch RUN A setting register.)
The condition which M2000 is turned ON to OFF.
» Set "1" to the setting register D704 of the PLC ready flag where the
RUN/STOP switch is moved to RUN. (The Motion CPU detects the
change of the lowest rank bit 0 — 1 in D704.)
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The condition which M2000 is turned ON to OFF.

*» Set "0" to the setting register D704 of the PLC ready flag where the
RUN/STOP switch is moved to RUN. (The Motion CPU detects the
change of the lowest rank bit 1 — 0 in D704.)

* Move the RUN/STOP switch from RUN to STOP.

(2) Start accept flag (M2001 to M2032) .......cccccevvvveeeeennnn. 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 (S(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 |
\ \Y
I Dwell time I / \
T 7 >t f \ : : = t.
Positioning ! ; Ptoftitioning i sPtt())smomng
i : H sta H .
Servo program start completion | Servo program start ; completion
ON ‘ON
Start accept flag OFF] Start accept flag
(M2001+n) (M2001+n)
Positioning complete I Positioning complete
(M2401+20n) ON : (M2401+20n)
Positioning start OFF ‘ Positioning start
complete (M2400+20n) complete (M2400+20n)

2) This flag turns on at the positioning control by turning on the JOG start
command (M3202+20n or M3203+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
(S(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 current value change.

Start accept flag OFF .
(M2001 to M2032) PRkl >
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/N 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 peripheral devices 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 peripheral devices 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.

)

(4)

Personal computer link communication error flag (M2034)
.............. Status signal

This flag turns on when the communication error occurs in the personal
computer link communication.
* ON : Personal computer link communication error occurs
* OFF: No personal computer link communication error

(It turns off if normal communication is resumed.)
Refer to APPENDIX 1.5 for details on the PC link communication errors.

Motion SFC error history clear request flag (M2035)

........ Command signal
This flag is used to clear the backed-up Motion SFC error history (#8000 to
#8063).
The Motion SFC error history is cleared at the turning M2035 OFF to ON.
After detection of the turning M2035 OFF to ON, the Motion SFC error history is
cleared, and then the M2035 is automatically turned OFF.

REMARK

It can be used in the SW6RN-SV13QO/SV22QO(Ver.00N or later).

()

Motion SFC error detection flag (M2039) ............... Status signal
This flag turns on with error occurrence at the execution of the Motion SFC
program.

When turned off this flag, execute it by the user side after checking the error
contents.

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.
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Pass points of the

constant speed control

(When the speed change
is specified with P3.)

Speed switching point
specified flag (M2040)

Servo program start

Start accept flag
(M2001+n)

M2040 OFF

i

‘P1|P2

<

M2040 ON

Pass points of the

constant speed control

(When the speed change
is specified with P3.)

P3|P4 |P1|P2

ON

iP3|P4

OFF
ON

OFF

OFF

|

OFF

Speed switching point
specified flag (M2040)

Servo program start

ON

Start accept flag
(M2001+n)

(7) System setting error flag (M2041)..........coovvcivireeeennenn. Status signal
This flag set the "system setting data" and performs an adjustment check with a
real installation state (CPU base unit/extension base units) at the power supply
on or resetting of the Motion CPU.

.......... Normal

(@) When an error occurs, the ERR. LED at the front of the CPU turns on.

The error contents can be confirmed using the error list monitor of a
peripheral device started by SW6RN-GSVLIP.

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

REMARK

Even if the module which is not set as the system setting with the peripheral device
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.

(8) All axes servo ON command (M2042)
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.

Command signal

» M2042 is off
* The servo OFF command (M3215+20n) is on
* Servo error state

(b) Servo operation disable

ON

All axes servo ON command OFF
(M2042)

ON
All axes servo ON accept flag OFF
(M2049)

ON

(Note) \a]

Each axis servo ready state OFF

(Note): Refer to "3.1.1 Axis statuses "Servo ready signal™ for details.
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POINT |

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

(9)

(10)

(11)

Motion slot fault detection flag (M2047) .............c......... Status signal

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

CPU base unit is "normal" or "abnormal".

+ON ........ Installing module is abnormal

*OFF ......... Installing module is normal

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

injection are always checked, and errors are detected.

(a) Perform the disposal (stop the starting axis, servo OFF, etc.) of error
detection using the Motion SFC program.

JOG operation simultaneous start command (M2048)
........ Command signal
(@) 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 axis during operation decelerates to a stop.

All axes servo ON accept flag (M2049) ................... 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
r'y
All axes servo ON command OFF v
(M2042)
ON
All axes servo ON accept flag OFF
(M2049)
ON
(Note) \A
Each axis servo ready state  OFF

(Note): Refer to "3.1.1 Axis statuses "Servo ready signal™ for details.

(12) 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 Q173PX.

*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).
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REMARK

(Note): Refer to the "Q173CPU(N)/Q172CPU(N) User's Manual" for P1 to P3
connector of the Q173PX.

(13) Operation cycle over flag (M2054) ........ccccevcvvveeenen. Status signal
This flag turns on when the time concerning motion operation exceeds the
operation cycle of the Motion CPU setting. 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
[Error 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.

(14) Speed changing flag (M2061 to M2092) .................... Status signal
This flag turns on during speed change by the control change (CHGV)
instruction (or Motion dedicated PLC instruction (S(P).CHGV)) of the Motion
SFC program.

CHGV instruction \

-

4 0to4ms Speed change
./

. Speed after
Setting speed '/ speed change

/ g

Speed change completion

Speed changing flag OFF

The speed changing 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 range of axis No.1 to 8 is valid in the Q172CPU(N).

REMARK

In the SV22 virtual mode, the flag is that of the virtual servomotor axis.
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(15) Automatic decelerating flag (M2128 to M2159) ......... Status signal
This signal turns on while automatic deceleration processing is performed at
the positioning control or position follow-up control.

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

(b) When the normal start is completed at the control in all control system, it
turns off.

(c) In any of the following cases, this flag does not turn off.

* During deceleration by the JOG signal off

* During manual pulse generator operation

* At deceleration on the way due to stop command or stop cause
occurrence

* When travel value is 0

\%

[ > t
Automatic ON
deceleration flag (Note) OFF

The automatic deceleration 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 range of axis No.1 to 8 is valid in the Q172CPU(N).

REMARK

In the SV22 virtual mode, the flag is that of the virtual servomotor axis.
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(16) 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 is being accepted.
It turns on when the speed change request to speed "0" or negative speed
change 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
Thereafter, by changing speed to

e Vi / except "0", it starts continuously.
: Speed change V- I
V2

VAR

Start accept flag A
{ON

Speed change "0" OFF b
accepting flag

Positioning

complete signal

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 range of axis No.1 to 8 is valid in the Q172CPU(N).

REMARK

(1) Even if it has stopped, when the start accept flag (M2001 to M2032) is ON state,
the state where the request of speed change "0" is accepted is indicated.
Confirm by this speed change "0" accepting flag.

(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
« During manual pulse generator operation
* After positioning automatic deceleration start
« After deceleration due to stop cause
(4) During the SV22 virtual mode, the flag is that of the virtual servomotor axis.
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(a) The flag turns off if a speed change request occurs during deceleration to a
stop due to speed change "0".

Y] | Speed change "0" I
Vi Y [Speed change V.

V2

V, \
>t

Start accept flag | l

ON

Speed change "0" OFF
accepting flag

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

Speed change "0"

? >t
\ :
Start accept flag | l

{ON

Speed change "0" OFFT l
accepting flag

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

Automatic deceleration start

\% /
Speed change "0"
>t
\

Start accept flag l

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

Automatic deceleration start
v (Command address PD |Speed change "0" |
Vi h ¢ Speed change V-
V2
Command
address P2
P1 P2
d >
Start accept flag
ON

Speed change "0" OFF
accepting flag

REMARK

It does not start, even if the "command address" is changed during speed change
"0" accepting.
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3.2 Data Registers

(1) Data register list

SV13 Sv22
Device No. Application Device No. Application
DO DO Axis monitor device
Axis monitor device (20 points X 32 axes)
to (20 points X 32 axes) to Real mode...... each axis
Virtual mode....output module
D640 Control change register D640 Control change register
5 (2 points X 32 axes) 5 (2 points X 32 axes)
D704 Common device (Command signal) D704 Common device (Command signal)
5 (54 points) 5 (54 points)
D758 Common device (Monitor) D758 Common device (Monitor)
5 (42 points) 5 (42 points)
D800 D800 Virtual servomotor axis monitor
device (Note)
to (10 points X 32 axes)
(Mechanical system setting axis only)
D1120 . .
Syncronous encoder axis monitor
to device (Note) (10 points X 12 axes)
D1240 CAM axis monitor device (Note)
to (10 points X 32 axes)
D1560
to User device
(7392 points)
User device
to (6632 points)
D8191 D8191

|:| Usable in the user device.

(Note): When it is used in the SV22 real mode only, it can be used as an user device.

POINT

* Total number of user device points

[ 7392 points (SV13) / 6632 points (SV22 real mode only)]
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(2) Axis monitor device list

Axs Device No. Signal name
No.
1 DO to D19
2 D20 to D39 Signal name Refresh cycle Fetch cycle Unit TS|gn.al
3 D40 to D59 direction
4 D60 to D79 0
Feed current value
5 D80 to D99 1 Command
6 | D100 to D119 2 . unit
Real current value Operation cycle
7 | D120 to D139 3
8 | D140 to D159 4 .
Deviation counter value PLS
9 | D160 to D179 5
10 [ D180 to D199 6 [Minor error code .
- Immediate
11 [ D200 to D219 7 [Major error code —
12 | D220 to D239 8 [Servo error code Main cycle Monitor
13 | D240 to D259 9 Home position return PLS device
14 | D260 to D279 re-travel value )
Operation cycle
15 | D280 to D299 10 |Travel value after Command
16 | D300 to D319 11 |proximity dog ON unit
17 | D320 to D339 12 |Execute program No. At start
18 | D340 to D359 13 |M-code )
— Operation cycle
19 | D360 to D379 14 [Torque limit value %
20 | D380 to D399 Data set pointer fi
° 15 ata set polmerior At start/during start —
21 | D400 to D419 constant-speed control
22 | D420 to D439 16 |Travel value change . Command
. Operation cycle .
23 | D440 to D459 17 |register Command | device
24 | D460 to D479 18 |Real current value at ) unit Monitor
. Operation cycle )
25 | D480 to D499 19 |stop input device
26 | D500 to D519
27 | D520 to D539
28 | D540 to D559
29 | D560 to D579
30 | D580 to D599
31 | D600 to D619
32 | D620 to D639

(Note-1): The range of axis No.1 to 8 is valid in the Q172CPU(N).
(Note-2): Device area of 9 axes or more is unusable in the Q172CPU(N).




3 POSITIONING DEDICATED SIGNALS

(3) Control change register list

Axis ) .

No. Device No. Signal name

1 D640, D641

2 D642, D643 Signal name Refresh cycle Fetch cycle Unit ?Qné
3 D644, D645 direction
4 D646, D647 0 JOG speed setting At start Command [Command
5 D648, D649 1 unit device
6 D650, D651

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

(Note-1): The range of axis No.1 to 8 is valid in the Q172CPU(N).
(Note-2): Device area of 9 axes or more is unusable in the Q172CPU(N).
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(4) Common device list

Device X Signal Device . Signal
Signal name Refresh cycle Fetch cycle Signal name Refresh cycle Fetch cycle
No. direction No. direction
Manual pulse generator 1
D704 |PLC ready flag request D752 smoothing magnification
setting register
L . Manual pulse generator 2 At the manual pulse
D705 Speed switching point thi ificati
specified flag request D753 |Smeothing magnification generator enable flag
setting register
Mail | Command Manual pulse generator 3
lain cycle i
D706 Ql z)::? servo ON command device D754 |smoothing magnification Command
q setting register device
Real/virtyal mode switching Manual pulse generator 1
p707 request ’\ﬁmﬁ (SV22) D755 |enable flag request
D708 JOG operation simultaneous Manual pulse generator 2 )
start command request D756 |enable flag request Main cycle
o o o Manual pulse generator 3
D708 [URLeakl D757 |enable flag request
D710 D758 Unusable — - —
. . PCPU ready complete flag Monitor
D711 |JOG operation simultaneous D759 |status Main cycle device
start axis setting register At start
D712 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 |Unusable (30 points) - - -
D727 |Axis 8 D775
D728 |Axis 9 D776
D729 |Axis 10 D777
Command
D730 |[Axis 11 device D778
D731 [Axis 12 At the manual pulse D779
D732 |Axis 13 generator enable flag D780
D733 |Axis 14 f D781
D734 [Axis 15 |Manualpulse D782
generators 1 pulse
D735 |Axis 16 |input magnification D783
- setting register
D736 |Axis 17 (Note-2), (Note-3) D784
D737 |Axis 18 D785
D738 |Axis 19 D786
D739 |Axis 20 D787
D740 |[Axis 21 D788
D741 |Axis 22 D789
D742 |Axis 23 D790 [Real mode axis(iﬂg%qr}ation Main cval
i lain cycle
D743 |Axis 24 Drg1 |redister (SV22) y
D744  |Axis 25 D792
D745 |Axis 26 D793
D746 |Axis 27 D794 Monitor
D747 |Axis 28 D795 device
Servo amplifier type At power-on
D748 |Axis 29 D796
D749 |Axis 30 D797
D750 |Axis 31 D798
D751 |Axis 32 D799

(Note-1): This signal is unusable in the SV13/SV22 real mode.
(Note-2): The range of axis No.1 to 8 is valid in the Q172CPU(N).
(Note-3): Device area of 9 axes or more is unusable in the Q172CPU(N).
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3.2.1 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 number of
droop pulses in the deviation counter.
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 (except the travel value
change register).
Refer to APPENDIX 5 "Processing Time 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 storage register (D0+20n, D1+20n)
<eeer...... Monitor device
(a) This register stores the target address output to the servo amplifier on the
basis of the positioning address/travel value specified with the servo
program.
1) A part for the amount of the travel value from "0" after starting is stored in
the fixed-pitch feed control.
2) The current value from address at the time of starting is stored in the
speed/position switching control.
However, the address at the time of starting varies depending on the
ON/OFF state of the feed current value update command (M3212+20n) at
the start.
* M3212+20n: OFF ..... Resets the feed current value to "0" at the start.
*+ M3212+20n: ON ..... Not reset the feed current value at the start.
3) "0" is stored during speed control.

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

(2) Real current value storage register (D2+20n, D3+20n)
<eeer...... Monitor device
(a) This register stores the real current value which took the droop pulses of the
servo amplifier into consideration to the feed current value.

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

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

(4) Minor error code storage register (D6+20n) ............. Monitor device
(a) This register stores the corresponding error code (Refer to APPENDIX 1.2)
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) ............. Monitor device
(a) This register stores the corresponding error code (Refer to APPENDIX 1.3)
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) Major error codes can be cleared by an error reset command (M3207+20n).

(6) Servo error code storage register (D8+20n) ......... Monitor device
(a) This register stores the corresponding error code (Refer to APPENDIX 1.4)
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) Servo error codes can be cleared by an error reset command (M3208+20n).

(7) Home position return re-travel value storage register (D9+20n)
<eeee...... Monitor device
If the position stopped in the position specified with the travel value setting
(Refer to Section 6.22.1) after the proximity dog ON by a peripheral device is not
zero point, it made to travel to zero point by re-travel in the Motion CPU. The
travel value (signed) 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.)
When the number of feedback pulses of the motor connected is 131072[PLS],
the value which divided the re-travel value to zero point by 10 is stored.

(8) Travel value after proximity dog ON storage register
(D10+20Nn, D11420N) ..viieiiiiieee e Monitor device
(a) This register stores the travel value (unsigned) from the proximity dog ON to
home position return completion after the home position return start.

(b) The travel value (signed) of the position control is stored at the time of
speed/position switching control.

(9) Execute program No. storage register (D12+20n)
<eeer...... Monitor device
(a) This register stores the starting program No. at the servo program starting.

(b) The following value is stored in the JOG operation and manual pulse
generator operation.

1) JOG operation...........coccvereeenereneennnnn. FFFF
2) Manual pulse generator operation ...... FFFE
3) Power supply On.......ccccoeevveieee i, FFOO

(c) When either of the following is being executed using a peripheral device in
the test mode, FFFD is stored in this register.
* Home position return.
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(10) M-code storage register (D13+20n) ..................... Monitor device
(a) This register stores the M-code®°® set to the executed servo program at
the positioning start.
If M-code is not set in the servo program, the value "0" is stored.

(b) It does not change except positioning start using the servo program.

(c) When the PLC ready flag (M2000) turns off to on, the value "0" is stored.

REMARK

(Note): Refer to the following sections for M-codes and reading M-codes.
*M-code ......ocoeiiiiiennne Section 7.1
* Reading M-code ........... APPENDIX 3.1

(11) Torque limit value storage register (D14+20n) ...... Monitor device
This register stores the torque limit value imposed on the servo ampilifier.
The default value "300[%]" is stored at the power supply of servo amplifier ON.

POINT

When the vector inverter is used, set the suitable torque limit value for each vector

inverter in the following methods.

* Set the torque limit value using the servo program.

« Set the parameter block using the servo program by making the torque limit value
of parameter block into a suitable setting value.

* Execute the torque limit value change request instruction (CHGT) using the
operation control program of Motion SFC program.

 Execute the torque limit value change request instructuion (S(P).CHGT) using the
PLC program of PLC CPU.
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(12) Data set pointer for constant-speed control (D15+20n)

<eeer...... Monitor device
This pointer is used in the constant-speed control when specifying positioning
data indirectly and substituting positioning data during operation.
It stores a "point" that indicates which of the values stored in indirect devices has
been input to the Motion CPU when positioning is being repeated by using a
repetition instructions (FOR-TIMES, FOR-ON or FOR-OFF).
Use this pointer in conjunction with the updated data set pointer (controlled by
the user in the Motion SFC program) - which indicates the extent to which the
positioning data has been updated using the Motion SFC program - to confirm
which positioning data is to be updated.
Data set pointer for constant-speed control and updated data set pointer are
described here using the example servo program below.

Pass point <K 0>

9| CPSTART2
Axis 1
Axis 2
Speed D3200
* | FOR-TIMES Point
i ® Repetition instructions
1| ABS-2 0
Axis 1, D3000 FOR-TIMES
Axis 2, D3002 FOR-ON
2| ABS-2 B FOR-OFF
Axis 1, D3004 NEXT
Axis 2, D3006
3| ABS-2 .2 0, 1, 2, etc., starting from the
Axis 1, D3008 first |nstruct|lo'ns c'ieﬁned .by the
Axis 2, D3010 above repetition instructions :
4 [ ABS-2 ...3
Axis 1, D3012
Axis 2, D3014
5| ABS-2 ... 4
Axis 1, D3016
Axis 2, D3018
6| ABS-2 .5
Axis 1, D3020
Axis 2, D3022
7| ABS-2 ...6
Axis 1, D3024
Axis 2, D3026
8| ABS-2 a7
Axis 1, D3028
Axis 2, D3030
* | NEXT
9| CPEND

The input situation of positioning data to the Motion CPU is shown the next page
by executing the 2-axes constant-speed control using above the servo program
and updating the positioning data in indirect devices D3000 to D3006.
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[Input situation of positioning data in the Motion CPU]

Update of data using the Motion SFC program

Updated data

(A)

(B)

(©)

(D)

Updating

Indirect device D

o] M. &) 0Input .

2| B\ (B)

4 B (C) |

6| . (D)

8| ) }
2_

10| (8)

12| (7) }
3_

14| (8)

16| (9) }
4—

18| (10)

20| (11) }
5_

22| (12)

24| (13) }
6_

26| (14)

28| (15) }
—

30| (16)

Point

Positioning data input to the MotionCPU at each point

Positioning point

First
positioning

o
Point 0 5

(13) |(11)

©)

@

@)

(14) |(12)

(10)

(8)

(4)

-

B

(15) |(13)

(11)

©)

®)

(16) | (14)

(12)

(10)

(6)

N

K -

(A) [(15)

(13)

(an

@

(B) |(16)

(14)

(12)

®)

-

)

(13)

©)

(B)

(14)

(10)

(©)

]

(15)

(11

(D)

(16)

(12)

(&)
w

(13)

(14)

(15)

(16)

~
H
>

(A)

(10)

(B)

Second
positioning

Point 0 n 5

(11

(©)

(12)

()

Data set pointer for
constant-speed control
* Indicates the last
positioning data input
to the Motion CPU.
® Each time the
positioning at a point
is completed, the
value increases by
one.

Update data set pointer

* Indicates the last
positioning data
updated by the Motion
SFC program last time.

* The user controls
this pointer in the
Motion SFC program.

The internal processing shown above is described in the next page.
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[Internal processing]

(a) The positioning data ((1) to (14)) of points 0 to 6 is input to the Motion CPU
by the starting. The last point "6" of the input data to be input is stored in the
data set pointer for constant-speed control at this time.

The "6" stored in the data set pointer for constant-speed control indicates
that updating of the positioning data stored in points 0 to 6 is possible.

(b) The positioning data ((A) to (D)) of points 0 to 1 is updated using the Motion
SFC program.
The last point "1" of the positioning data to be rewritten is stored in the
updated data set pointer (which must be controlled by the user in the
Motion SFC program). Updating of positioning data of points 2 to 6 (data (5)
to (14)) remains possible.

(c) On completion of the positioning for point 0, the value in the data set pointer
for constant-speed control is automatically incremented by one to "7".
The positioning data ((1) to (2)) of point 0 is discarded and the positioning
data ((15) to (16)) for point 7 is input to the Motion CPU at this time.

(d) Hereafter, whenever positioning of each point is completed, the positioning
data shifts one place.
The positioning data that can be updated is the data after that indicated by
the updated data set pointer: this is the data which has not yet been input
to the Motion CPU.
Even if the values of the indirect devices D8 and D10 are updated by the
Motion SFC program after the positioning completion of the point 3, the
positioning data of point 2 that is input to the Motion CPU will not be
updated and the second positioning will be executed using the unupdated
data. The data set pointer for constant-speed control has not yet been input
to the Motion CPU, and indicates the positioning data which a user can
update using the Motion SFC program.

POINT

Number of points that can be defined by a repeat instruction

« Create the servo program at least eight points.

« If there are less than eight points and they include pass points of few travel value,
the positioning at each point may be completed, and the data input to the Motion
CPU, before the data has been updated using the Motion SFC program.

« Create a sufficient number of points to ensure that data will not be input before the
Motion CPU has updated the values in the indirect devices.

(13) Travel value change register (D16+20n, D17+20n)
ceeee-..... Command device
This area is used when the travel value of the position control is changed at the
speed/position switching control (Refer to Section 6.15).

(14) Real current value at STOP input storage register

(D18+20N, D19+20N) ..oiiiiiiiie i Monitor device
This register stores the real current value at the STOP signal (STOP) input of
the Q172LX.
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3.2.2 Control change registers

This area stores the JOG operation speed data.

Table 3.1 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 range of axis No.1 to 8 is valid in the Q172CPU(N).
(1) JOG speed setting registers (D640+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 mm inch degree PLS
Item Setting range Unit Setting range Unit Setting range Unit Setting range Unit
JOG speed 1to X 10'.2 1to . X 10‘f 1to x10° . 1to PLS/s]
600000000 [mm/min] 600000000 [inch/min] 2147483647 | [degree/min] | 10000000

(c) The JOG speed is the value stored in the JOG speed setting registers when
the JOG start signal turns off to on.
Even if data is changed during JOG operation, JOG speed cannot be
changed.

(d) Refer to Section 6.20 for details of JOG operation.
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3.2.3 Common devices

(1) Common bit device SET/RST request register (D704 to D708,
D7551t0 D757) covnniiiieee e Command device
Because cannot be turn on/off in every bit from the PLC CPU, the bit device is
assigned to D register, and each bit device turns on with the lowest rank bit O to
1 and each bit device becomes off with 1 to 0.

The details of request register are shown below.
(Refer to Section "3.1.3 Common devices" for the bit device M2000 to M2053.)

Details of the request register

No. Function Bit device Request register
1 PLC ready flag M2000 D704
2 Speed switching point specified flag M2040 D705
3 All axes servo ON command M2042 D706
4 Real/virtual mode switching request (SV22 only) M2043 D707
5 JOG operation simultaneous start command M2048 D708
6 Manual pulse generator 1 enable flag M2051 D755
7 Manual pulse generator 2 enable flag M2052 D756
8 Manual pulse generator 3 enable flag M2053 D757

(2) JOG operation simultaneous start axis setting registers (D710 to

D713) i Command device
(a) These registers set the 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
D710 |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 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 | Axis 4 | Axis 3 | Axis 2 | Axis 1 Reverse
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 range of axis No.1 to 8 is valid in the Q172CPU(N).

(b) Refer to Section 6.20.3 for details of the JOG operation simultaneous start.

(3) Manual pulse generator axis No. setting registers (D714 to D719)
ceer-..... Command device
(a) These registers stores the axis No. controlled with the manual pulse
generator.
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b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 bl bl

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 8 | Axis 7 | Axis 6 | Axis 5 | Axis 4 | Axis 3 | Axis 2 | Axis 1

P2

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

D717

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

D718

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|

(Note-1) : Make the axis No. controlled with the manual pulse generator setting with 1/0.
1 : Specified axis
0 : Unspecified axis

(Note-2) : The range of axis No.1 to 8 is valid in the Q172CPU(N).

(b) Refer to Section 6.21 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 register 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 Axis No. Setting range | magnification Axis No. Setting range

setting register setting 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 1 to 10000 D743 Axis 24 1 to 10000
D728 Axis 9 (Note-2) D744 Axis 25 (Note-2)
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-1): The range of axis No.1 to 8 is valid in the Q172CPU(N).
(Note-2): The setting range (1 to 100) is valid in the SW6RN-SV13QL1/SV22QLT (Ver.00B or before).

(b) Refer to Section 6.21 for details of the manual pulse generator operation.



3 POSITIONING DEDICATED SIGNALS

(5) Manual pulse generator smoothing magnification setting registers

(D752 10 D754) ... Command device
(a) These registers set the smoothing time constants of manual pulse
generators.

Manual pulse generator smoothing )
— . . Setting range
magnification setting register

Manual pulse generator 1 (P1): D752
Manual pulse generator 2 (P1): D753 0to 59
Manual pulse generator 3 (P1): 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)

\

[ Vﬂ

Output speed (V4) [PLS/s] = (Number of input pulses/s) X (Manual pulse
generator 1-pulse input magnification setting)

A

T | val N f M [ pul tor 1-pul
Travel value (L) = [ (Travel va uej « umber o [ (Manual pulse generator 1-pu se}

per pulse) input pulses | input magnification setting)

REMARK

(1) The travel value per pulse of the manual pulse generator is shown below.
* Setting unit — 17— mm  :0.1[um]

— inch  :0.00001[inch]

—— degree :0.00001[degree]

— PLS :1[PLS]

(2) The smoothing time constant is 56.8[ms] to 3408[ms].
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L/}

(6) Real mode axis information register (D790, D791)
.................................................... 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 b5 b4 b3 b2 bl b0

D790 | Axis 16 | Axis 15| Axis 14| Axis 13 | Axis 12 | Axis 11| Axis 10| Axis 9 | Axis8 | Axis7 | Axis 6 | Axis5 | Axis4 | Axis 3 | Axis 2 | Axis 1

D791 | 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 : Real mode axis
* 1 : Except real mode axis

(Note-1): The range of axis No.1 to 8 is valid in the Q172CPU(N).

(Note-2): Refer to APPENDIX 2.1 of the "Q173CPU(N)/Q172CPU(N) Motion controller (SV22)
Programming Manual (VIRTUAL MODE)" for the expression method of the axis
number corresponding to each bit of word data.

REMARK

It can be used in the SW6RN-SV13Q0O/SV22Q0O (Ver.00R or later).

(7) Servo amplifier type storage register (D792 to D799)
ceee..... Monitor device
The servo amplifier type set in the system settings is stored at the power supply
on or resetting of the Motion CPU.

b15tob12  b11to b8 b7 to b4 b3 to b0
D792 Axis 4 Axis 3 Axis 2 Axis 1
D793 Axis 8 Axis 7 Axis 6 Axis 5
D794| Axis 12 Axis 11 Axis 10 Axis 9
D795 Axis 16 Axis 15 Axis 14 Axis 13
D796 Axis 20 Axis 19 Axis 18 Axis 17
D797 Axis 24 Axis 23 Axis 22 Axis 21
D798 Axis 28 Axis 27 Axis 26 Axis 25
D799 Axis 32 Axis 31 Axis 30 Axis 29
‘—» Servo amplifier type
°0..... Axis unused
2. ... Servo amplifier
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3.3 Motion Registers (#)

There are motion registers (#0 to #8191) in the Motion CPU. #8000 to #8063 are used
as the Motion SFC dedicated device and #8064 to #8191 are used as the servo
monitor device. Refer to the "Q173CPU(N)/Q172CPU(N) Motion Controller
(SV13/SV22) Programming Manual (Motion SFC)" for details of the motion registers
and Motion SFC dedicated device.

(1) Servo monitor devices (#8064 to #8191) ................. Monitor device
Information about "servo amplifier type", "motor current" and "motor speed" for
each axis is stored the servo monitor devices.

The details of the storage data are shown below.

7

Device No. Signal name

Z
o

#8064 to #8067
#8068 to #8071 . (Note-1)
Signal name
#8072 to #8075
#8076 to #8079
#8080 to #8083
#8084 to #8087
#8088 to #8091
#8092 to #8095 +1 |Motor current -5000 to 5000 (X 0.1[%] )
#8096 to #8099 +2 ) 3.55[ms]
Motor speed -50000 to 50000 (< 0.1[r/min] )
#8100 to #8103 +3
#8104 to #8107 (Note-1) : The value that the lowest servo monitor device No. was added "+0, +1 --" on each axis is shown.
#8108 to #8111
#8112 to #8115
#8116 to #8119
#8120 to #8123
#8124 to #8127
#8128 to #8131
#8132 to #8135
#8136 to #8139
#8140 to #8143
#8144 to #8147
#8148 to #8151
#8152 to #8155
#8156 to #8159
#8160 to #8163
#8164 to #8167
#8168 to #8171
#8172 to #8175
#8176 to #8179
#8180 to #8183
#8184 to #8187
#8188 to #8191

Signal description Refresh cycle Signal direction

: Unused 4 : MR-J2S-B
: MR-H-BN 5: MR-J2-M When the servo amplifier
: MR-J-B 6 : MR-J2-03B5 |power-on

: MR-J2-B 65 : FR-V500 Monitor device

+0 |Servo amplifier type
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REMARK

The servo monitor devices (#8064 to #8191) are effective with SWERN-
SV13Q0O/Sv22Q0 (Ver.00D or later).
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3.4 Special Relays (SP.M)

There are 256 special relay points of M9000 to M9255 in the Motion CPU.

Of these, 7 points of the M9073 to M9079 are used for the positioning control, and
their applications are indicated in Table 3.2. (Refer to APPENDIX 2.1 "Special relays"
for the applications of the special relays except M9073 to M9079.)

Table 3.2 Special relay list

Device No. Signal name Refresh cycle Signal type
M9073 PCPU WDT error flag
M9074 PCPU REDAY complete flag
M9075 TEST mode ON flag
M9076 External forced stop input flag Main cycle Status signal
M9077 Manual pulse generator axis setting error flag
M9078 TEST mode request error flag
M9079 Servo program setting error flag

(1) PCPUWDT error flag (MO073) ....cccvveeeeiiiiieeeeeieee Status signal

This flag turns on when a "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 Motion CPU.

If MO073 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 (D9184)".
(Refer to Section 3.5).

(2) PCPU REDAY complete flag (M9074) ..................... Status signal
This flag is used as judgement of the normal or abnormal in the Motion CPU
side using the PLC program.

(@) When the PLC ready flag (M2000) turns off to on, 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 t
(M2000)
‘ \l
PCPU READY
complete flag
(M9074) » < The servo parameters are
\ written to the servo amplifiers

and the M-codes are cleared.
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(3) TEST mode ON flag (MOO75) ....ccccevevieiieeeeeieeie Status signal
(a) This flag is used as judgement of during the test mode or not using a
peripheral.

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 request is executed in the test mode request from the
peripheral device, the TEST mode request error flag (M9078) turns on.

(4) External forced stop input flag (M9076) ................... Status signal
This flag checks the external forced stop input signal ON/OFF.
* OFF ........ During the external forced stop input on
*ON ... During the external forced stop input off

POINTS

(1) If the forced stop signal is input during positioning, 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.

(2) If the forced stop is reset before the emergency stop deceleration time has
elapsed, a servo error occurs.

(5) Manual pulse generator axis setting error flag (M9077)
ceeenn..... Otatus 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) When M9077 turns on, the error contents are stored in the manual pulse
generator axis setting error information (D9185 to D9187).

(6) TEST mode request error flag (M9078) .................... Status signal
(a) This flag turns on when the test mode is not executed in the test mode
request using a peripheral device.

(b) When M9078 turns on, the error contents are stored in the test mode
request error information (D9182, D9183).

(7) Servo program setting error flag (M9079) ................. 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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___________________________________________________________________________________________________________________________________________|
3.5 Special Registers (SP.D)

There are 256 special register points of D9000 to D9255 in the Motion CPU.

Of these, 22 points of the D9180 to D9201 are used for the positioning control.

The special registers used for positioning are shown below. (Refer to APPENDIX 2.2

"Special registers" for the applications of special registers except D9180 to D9201.)

Table 3.3 Special register list

Signal
Device No. Signal name Refresh cycle Fetch cycle ) 9 .
direction
D9180
Unusable — — —
D9181
D9182
Test mode request error information At test mode request
D9183
At Motion CPU WDT
D9184 Motion CPU WDT error cause otton error
occurrence
D9185 . .
Manual pulse generator axis setting error At the manual pulse generator
D9186 ) .
information enable flag f
D9187
D9188 Motion operation cycle Operation cycle .
D9189 Error program No Monitor
brog - At start device
D9190 Error item information
D9191 At ly on/
Servo amplifier loading information power‘ Supply-on
D9192 operation cycle
D9193 ) _—
Real/virtual mode switching error ) "
D9194 . ) At virtual mode transition
information
D9195
D9196 PC link communication error codes Operation cycle
D9197 Operation cycle of the Motion CPU setting At power supply on
D9198
Unusable — — —
D9199
D9200 State of switch Main cycle Monitor
D9201 State of LED Immediate device

(1) Test mode request error information (D9182, D9183)
........... Monitor device
If there are operating axis at a test mode request from a peripheral device, a test
mode request error occurs, the test mode request error flag (M9078) turns on,
and the during operation/stop data of the each axis are stored.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 bl bo

D9182 | Axis 16 | Axis 15| Axis 14 | Axis 13| Axis 12| Axis 11 | Axis 10| Axis 9 | Axis8 | Axis7 | Axis6 | Axis5 | Axis4 | Axis3 | Axis 2 | Axis 1

D9183 | 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 range of axis No.1 to 8 is valid in the Q172CPU(N). * 1 : During operation
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(2) Motion CPU WDT error cause (D9184) ................. Monitor device
This register is used as judgement of the error contents in the Motion CPU.
Error code Error cause Operation when error Action to take
occurs
1 S/W fault 1 * Reset with the reset key.
Operation cycle time over « If the error reoccurs after resetting,

1) Change the operation cycle into a

9 large value in the system setting.

2) Reduce the number of command
execution of the event task or NMI
task in the system setting.

Q bus WDT error * Reset with the reset key.
« If the error reoccurs after resetting, the
3 relevant module or the relevant slot
(base unit) is probably faulty: replace
the module/base unit.
4 WODT error * Reset with the reset key.
Information processor H/W error « If the error reoccurs after resetting,
30 explain the error symptom and get
advice from our sales representaitive.
Q bus H/W fault * Reset with the reset key.
201 « If the error reoccurs after resetting, the
relevant module or the relevant slot
Error contents (base unit) is probably faulty: replace
20110 215 01: Qbus eror 1 the module/base unit.
02 : Q bus error 2
04 : Q bus error 4 All axes stop immediately,
08 : Qbus error 8 after which operation
Error code = Total of the error contents + 200 cannot be started.
Servo amplifier interface H/W fault
250
|—Faulty SSCNET No.
250 to 253 0:SSCNET 1
1:SSCENT 2
2:SSCNET 3
3:SSCNET 4
Error code = Total of the faulty SSCNET No. + 250
300 S/W fault3 * Reset with the reset key.
8 or more points of CPSTART instruction were used * Reset with the reset key.
to start programs in excess of simultaneously *» Use 8 or more points of CPSTART
startable program. instruction to start programs within the
301 number of simultaneously startable
Number of simultaneous startable programs programs.
14
During ROM operation, the system setting data, » Write the system setting data,
302 programs and parameters written to internal FLASH programs and parameters to the
ROM are fault. internal FLASH ROM.
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(3) Manual pulse generator axis setting error information
(D9185 10 DOT87) ..t Monitor device
The setting information is checked when the manual pulse generator enable
signal turns off to on, if an error is found, the following error information is stored
into D9185 to D9187 and the manual pulse generator axis setting error flag
(M9O077) turns on.

b15 bi4 b13 b12 bi1 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
D9185|0|0‘0|0|0|0‘0|0|0|0‘P3‘P2|P1|P3‘P2‘P1|

J

L Store the axis setting errors of the manual pulse
generators connected to P1 to P3 of Q173PX.
® 0 : Normal
® 1 : Setting error
(Axis setting in each digit is except 1 to 32)

L » Store the smoothing magnification setting errors
of the manual pulse generators connected to P1
to P3 of Q173PX.

* 0 : Normal
¢ 1 : Setting error

(Axis setting in each digit is except 0 to 59)

» All turn to 0.

D9186 | Axis 16 | Axis 15| Axis 14| Axis 13| Axis 12| Axis 11 | Axis 10| Axis9 | Axis 8 | Axis 7 | Axis6 | Axis 5 | Axis 4 | Axis 3 | Axis 2 | Axis 1

D9187 | 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
(Note-1): The setting range (1 to 100) is valid in the SW6RN-SV13Q[1/SV22Q[] * 1 : Setting error
(Ver.00B or before).

(Input magnification of each axis is except
(Note-2): The range of axis No.1 to 8 is valid in the Q172CPU(N).

1 to 10000) (Note-1)

(4) Motion operation cycle (D9188) ..........ccccvevenenn.n. Monitor device
The time which motion operation took for every motion operation cycle is stored
in [us] unit.

(5) Error program NO. (D9189) .....ccoviiiieiiiiiiiiiiieee, Monitor device

(a) When the servo program error occurs at the servo program operation, the
program setting error flag (M9079) 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.

(6) Error item information (D9190) ............................... Monitor device
When the servo program error occurs at the servo program operation, the
program setting error flag (M9079) turns on and the error code corresponds to
the error setting item is stored.

Refer to APPENDIX 1.1 for details of servo program setting errors.
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(7) Servo amplifier loading information (D9191 to D9192)
........... Monitor device
The installation state of the servo amplifier is checked at the power supply on or
resetting of the Motion CPU and its results are stored in this device.
The axis which turn from non-installation to installation after power supply on
becomes installation state. However, the axis which turn from installation to non-
installation remains as installed.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 bl b0

D9191 | Axis 16| Axis 15| Axis 14| Axis 13| Axis 12| Axis 11| Axis 10| Axis 9 | Axis 8 | Axis 7 |Axis 6 | Axis5 |Axis4 | Axis3 | Axis 2 | Axis 1

D9192 | 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 installation state

e Installation. .. ... .. 1
(Note): The range of axis No.1 to 8 is valid in the Q172CPU(N). * Non-installation. ... 0
(a) Servo amplifier installation state
1) Installation/non-installation state
« "Installation" state .......... The servo amplifier is normal.
(Communication with the servo amoplifier is

normal.)
* "Non-installation" state ... No servo ampilifier is installed.
The servo amplifier 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 installation states are shown

below.
Servo amplifier
System Settings - K : -
Installation Non-installation
Used (axis No. setting) 1 is stored 0 is stored
Unused 0 is stored
(8) PC link communication error codes (D9196) ........... Monitor device
When an error occurs during the PC link communication, the error code is stored
in this device.
PC communication error code storage register Contents
00: No error
01: Receiving timing error
02: CRC error
03: Communication response code error
D9196 )
04: Received frame error
05: Communication task start error
(Each error code is reset to "00" when normal
communication is restarted.)

Refer to APPENDIX 1.5 for details of the PC link communication errors.
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(9) Operation cycle of the Motion CPU setting (D9197)

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

The setting operation cycle is stored in [us] unit.

When the "Automatic setting" is set in the system setting, the operation cycle
corresponding to the number of setting axes. When "0.8[ms] / 1.7[ms] / 3.5[ms] /

7.1[ms]/ 14.2[ms]" is set in the system setting, the operation cycle
corresponding to each setting.
(Note): MR-HIBN does not support an operation cycle of 0.8[ms].

If MR-HOBN is set in the system setting, 1.7[ms] is used as the real

operation cycle even if 0.8[ms] is set.

(10) State of switch (D9200) .........cvvvviviiiiiiininnen 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 bl b0

0l | | [ [ [ [ [ ]
\—; Switch state of CPU

0:RUN
1:STOP
2:L.CLR

» Memory card switch
* Always OFF
(All setting of each
digit is "0".)
» No used

» b8 to b12 corresponds to
SW1 to SW5 of the
system setting switch.
(b13 to b15 : Not used)
0: OFF
1:0N

(11) State of LED (D9201)......cviiiiiiiiiiiiieeee e Monitor device
It stores whether the LED of CPU is in which state in next by the following bit

patterns. 0 is OFF, 1 is ON and 2 is Flicker.)

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 bl b0

el | [ [ [ [ [ [ [ [ [ [ [ 1]
[—»RUN

L———» ERROR

M.RUN

A\

» BAT.ALARM

» BOOT

» Not used

» MODE

. . ) *0:OFF
(Note): Indicate the following setting. *1:Green

0: OFF ® 2: Orange
1:ON
2 : Flicker
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4. PARAMETERS FOR POSITIONING CONTROL

4.1 System Settings

In the Multiple CPU system, the common system parameters and individual

parameters are set for each CPU and written to each CPU.

(1) The base settings, Multiple CPU settings and Motion slot settings are set in the
common system parameter setting.

(2) The basic system settings, self CPU installation position setting, servo
amplifier/motor setting, high-speed read setting and battery setting are set in the
individual parameter setting.

(3) The data setting and correction can be performed in dialog form using a
peripheral device.
(Refer to the "Q173CPU(N)/Q172CPU(N) Motion Controller (SV13/SV22) 4
Programming Manual (Motion SFC)" for details of the setting contents.)
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4.2 Fixed Parameters

(1) The fixed parameters are set for each axis and their data is fixed based on the
mechanical system, etc.

(2) The fixed parameters are set using a peripheral device.
(3) The fixed parameters to be set are shown in Table 4.1.

Table 4.1 Fixed parameter list

Setting range
No. Item mm inch degree PLS Initial value |Units Remarks Section

Setting range |[Units| Setting range | Units [ Setting range| Units | Setting range | Units

« Set the command value for
1 |Unit setting 0 — 1 — 2 — 3 — 3 — | each axis at the positioning —
control.

Number of

Set the number of feedback
pulses per pulses per motor rotation

. 1to 2147483647[PLS] 20000 .
rotation based on the mechanical
(AP) system.
Travel * Set the travel value per motor
value per 0.1to 0.00001 to 0.00001 to 1to 20000 based on the mechanical
rotation 214748364.7 2147483647 21474.83647 2147483647 system.

(AL)

Travel value per pulse (A)

Set the backlash amount of
the machine.

Every time of the positioning
direction changes at the
Backlash positioning, compensation by

4 |compensation 0to 6553.5 0 to 0.65535 0 to 0.65535 0 to 65535 0 the backlash compensation 7.2
Note)

amount amount is executed.

The expression below shows
the setting range.

0 £ (backlash compensation
amount) x AP/AL £ 65535
Set the upper limit for the
PLS machine travel range. The
-214748364.8 -21474.83648 -2147483648 expression below shows the
Upper stroke Oto X
Note) to um to inch | 359.99999 |degree to PLS 2147483647 setting range.
214748364.7 21474.83647 2147483647 (SV13 only) -2147483648 <
(upper stroke limit value) x
AP/AL < 2147483647

Set the lower limit for the

limit

423

machine travel range. The

-214748364.8 -21474.83648 -2147483648 expression below shows the
Lower stroke 0to

- (Note) to to to 0 setting range.
limit 359.99999
214748364.7 21474.83647 2147483647 (SV13 only) -2147483648 <

(lower stroke limit value) x
AP/AL < 2147483647
« Set the position at which the
command in-position signal
(M2403+20n) turns on
Command in- [(positioning address) -
» 0.1to 0.00001 to 0.00001 to 1to
7 |position range 100 (current value)]. 424

214748364.7 21474.83647 359.99999 2147483647 i
(Note) The expression below shows

the setting range.
1 £ (command in-position
range) x AP/AL £ 32767

(Note): The display of the possible setting range changes according to the electronic gear value.




4 PARAMETERS FOR POSITIONING CONTROL

4.2.1 Number of pulses/travel value per rotation

The "Electronic gear function" adjusts the pulse calculated and output by the parameter
set in the Q173CPU(N)/Q172CPU(N) and the real travel value of machine.
It is defined by the "Number of pulses per rotation" and "Travel value per revolution".

POINTS

(1) The mechanical system error of the command travel value and real travel value
is rectified by adjustment the "electronic gear".

(2) The value of less than 1 pulse that cannot be execute a pulse output when the
machine travels is incremented in the Q173CPU(N)/Q172CPU(N), and a total
incremented pulse output is performed when the total incremented value
becomes more than 1 pulse.

(3) The total incremented value of less than 1 pulse that cannot be execute a pulse
output is cleared and it is referred to as "0" at the home position return
completion, current value change completion, speed-switching control start
(except the feed current value update) and fixed-pitch feed control start. (When
the total incremented value is cleared, the error occurs to the feed machine
value only a part to have been cleared.)

"Number of pulses/travel value per rotation" are shown below.

(1) Number of pulses/travel value per rotation
Number of pulses(AP)/travel value(AL) per rotation is an item which determines
how many rotations (number of pulses per rotation) of the servomotor in order to
make it a machine as the travel value ordered by the program.
The position control toward the servomotor is controlled with the number of
feedback pulses of the encoder connected to the servomotor in the servo
amplifier.
The control content of the Motion CPU is shown below.

—|Q173CPU(N)/Q17ZCPU(N)|f

Reduction gear Machine
oy PLS
Command| Control AP )
nits —_ PLS | Servo amplifier A | /]
value U AL <«

Feedback pulse

Fig. 4.1 Control content of the Motion CPU

For example, suppose that the servomotor was connected to the ball

screw. Because the travel value (4S) of machine per motor rotation is [mm]/[inch]
unit, the travel value (positioning address) set in the program is commanded in
[mm] / [inch] unit. However, the servomotor is positioning controlled by the servo
amplifier in pulse unit.
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L/}

Therefore, AP/AL is set so that the following expression of relations may be
materialized in order to convert the travel value of [mm]/ [inch] unit set in the
program into a pulse.

Number of pulses per motor rotation = AP
Travel value of machine per motor rotation = AL

Electronic _ AP (1)
gear AL

(There is a range which can be set in the numerical value set as AP/AL, so it is
necessary to make the setting range of AP/AL the value calculated from the
above expression (reduced) of relations.)

Example of the real setting is shown below.
(a) For ball screw

When the ball screw pitch is 20[mm], the servomotor is HC-MFS
(131072[PLS/rev]) and direct connection (No reduction gear) is set.

Machine
- 1

motor |\ [/ /// /] [/ []]]

Fig. 4.2 For ball screw

First, find how many millimeters the load (machine) will travel (AL) when the
servomotor runs for one rotation (AP).

AP (Number of pulses per motor rotation) = 131072[PLS]

AL (Travel value of machine per rotation)
= Ball screw pitch x Reduction ratio
= 20[mm]

Substitute this for the above expression (1).

AP 131072[PLS]

AL 20[mm]

Although it becomes above, when a control unit is set to [mm] unit, the
minimum unit of the command value in a program is 0.1[um] and converted
from 20[mm] (20.0000[mm]) to 20000.0[um].

AP 131072[PLS]

AL = 20000.0[um]
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The travel value per motor rotation in this example is 0.00015[mm].

For example, when ordering the travel value of 19[mm], it becomes
124518.4[PLS] and the fraction of 0.4[PLS]. At this time, the Motion CPU
orders the travel value of 124518[PLS] to the servomotor and the fraction is
memorized in the Motion CPU.

Positioning is performed by seasoning the travel value with this fraction at
the next positioning.

4.2.2 Backlash compensation amount

(1) Backlash compensation amount can be set within the following range.
(Refer to Section "7.2 Backlash Compensation Function" for details.)

Backlash compensation amount x Number of pulses per rotation (AP)
Travel value per rotation (AL)

IA

0 (=A) = 65535[PLS]

(2) The servo error may occur depending on the type of the servo amplifier
(servomotor) or operation cycle even if the backlash compensation amount which
fulfill the above condition.

Set the backlash compensation amount within the following range in order for
servo error may not occur.

A Maximum motor speed [r/min] x 1.2 x Encoder resolution [PLS] x Operation cycle [ms]

IA

[PLS]
60[s] x 1000[ms]
4.2.3 Upper/lower stroke limit value
The upper/lower limit value for the travel range of the mechanical system is set.
_ N C—1 - I
i i

S N I [N N )

Iﬁ l | é Limit switch for

RLS < g FLS emergency stop

- (Travel range of the machine) -+
Stroke limit Stroke limit
(lower) (upper)

Fig. 4.3 Travel range at the upper/lower stroke limit value setting
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(1) Stroke limit range check
The stroke limit range is checked at the following start or during operation.

Operation start Check Remarks

« It is checked whether the feed current value is within the
stroke limit range or not at the positioning start. If it

« Position follow-up control outside the range, an error occurs (error code: 106) and
« Constant-speed control positioning is not executed.

» Speed switching control Check « If the interpolation path exceeds the stroke limit range
« Positioning control during circular interpolation start, an error occurs (error
« Fixed-pitch feed control codes: 207, 208) and deceleration stop is executed.

« If the current value exceeds the stroke limit range,
deceleration stop is executed.

* The current value becomes "0", and operation continues
Not check until the external limit signal (FLS, RLS, STOP) is
received.

* Speed control (I)
* Speed control (I)

» Speed/position switching

. ) « It is checked after the switch to position control.
control (including restart)

* When the current value is executed a deceleration stop
from current command speed, if the current value
exceeds the stroke limit range, a deceleration stop is
made before a stroke limit. (Error code: 207) Travel to

Check the direction that returns the axis into the stroke range

is possible (Note-1)

» JOG operation

« If the current value exceeds the stroke limit range, it
stops at stroke limit. (Error code: 207) In this case, a
deceleration stop is not made. Travel to the direction

that returns the axis into the stroke range is possible
(Note-2)

» Manual pulse generator
operation

(Note-1): The operating system software is valid with SW6RN-SV13QL1/SV22QL] (Ver.00M or later).
If the current value exceeds the stroke limit range, a deceleration stop is made with SW6RN-
SV13QL/Sv22Q0 (Ver.00L or before).

(Note-2): The operating system software is valid with SW6RN-SV13QL1/SV22QL] (Ver.00N or later).
If the current value exceeds the stroke limit range, a deceleration stop is made with SW6RN-
SV13Q/sv22Q0O (Ver.00M or before).

POINTS |

(1) Besides setting the upper/lower stroke limit value in the fixed parameters, the
stroke limit range can also be set by using the external limit signals (FLS, RLS).

(2) When the external limit signal turns off, a deceleration stop is executed.
"Deceleration time" and "Rapid stop deceleration time" can be used in the
parameter block for deceleration stop time.
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4.2.4 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 range check is executed continuously during position control.

\Y Speed/position switching

Command in-position
Position setting value J Speed
v

control position
start control Command in-position
start\ setting value
I : >t

Command in-position ON

(M2403+20n) ‘
OFF

Execution of command in-position check : : Execution of command
in-position check
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4.3 Servo Parameters/Vector Inverter Parameters

(1) The servo parameters control the data fixed by the specifications of the servo

amplifier and servomotor controlled in the parameter set for each axis and the

control of the servomotor.

(2) The servo parameters/vector inverter parameters are set by peripheral device.

/\ CAUTION

@ After setting the servo parameters/vector inverter parameters using a peripheral device, execute
a "RELATIVE CHECK" and execute the positioning control in the "NO ERROR" state. If there is

an error, check the relevant points indicated in this manual and reset it.
Refer to the help of each software for details of "RELATIVE CHECK".

4.3.1 Servo parameters of servo amplifier

The servo parameters to be set are shown in Tables 4.2 to 4.4.

Refer to the "Servo amplifier Instruction Manual" for details of the servo parameters.

Instruction Manual list is shown below.

Servo amplifier .
Instruction manual name

type

MR-HCIBN,
-HO ifi i R

MR-HOBN4 MR-HCIBN Servo Amplifier Instruction Manual (SH-3192)
MR-J2S-[]B MR-J2S-[1B Servo Amplifier Instruction Manual (SH-030007)
MR-J2M-B MR-J2M-B Servo Amplifier Instruction Manual (SH-030012)
MR-J2-01B MR-J2-[JB Servo Amplifier Instruction Manual (1B-67288)
MR-J2-03B5 MR-J2-03B5 Servo Amplifier Instruction Manual (SH-030005)

(1) Basic parameters

Table 4.2 servo parameter (Basic parameter) list

No.

Item

Setting value/setting range
(Setting by peripheral device)

Setting details

Servo amplifier setting valid
(O : Valid)

Setting value
MR- | MR- | MR-

H-BN |H-BN4| J2-B

MR-
J2S-B

MR-
J2-Jr

Section

1%

Servo series

2 %

Amplifier setting

3%

Regenerative
brake resistor
(Regenerative
selection brake
option)

Regenerative
brake resistor
(External
dynamic brake
selection)

« Set automatically in the system settings.
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Table 4.2 Servo parameter (Basic parameter) list (Continued)

No.

Item

Setting value/setting range
(Setting by peripheral device)

Setting details

Setting value

(O : Valid)

Servo amplifier setting valid

MR-
H-BN

MR-
H-BN4

MR-
J2-B

MR-
J2S-B

MR-
J2-Jr

Section

Motor type

[S 0 B

Motor capacity

Motor speed

Number of feed
back pulses

* Set automatically in the system settings.

Rotation
direction setting

« Set the rotation direction at load side
of the servomotor.

« Set the rotation direction at load side
720\

Forward rotation M/

Reverse rotation A4/

Automatic tuning
setting

: Speed only
: Position/speed
: Not executed (Automatic tuning invalid)

* Select the automatic tuning.

. Interpolation mode
: Automatic tuning mode 1

Manual mode 2

: Automatic tuning mode 2

Manual mode 1

4.3.8

10

Servo response
setting

Normal mode

Normal mode

Normal mode

Normal mode

Normal mode

Large friction mode

Large friction mode

Large friction mode

« Set to increase the servo response.

: Large friction mode

(At the automatic tuning valid.)

Large friction mode

» Optimum response can be selected

Low response (15Hz

according to the rigidity of the

Low response (20Hz

machine.

Low response (25Hz

« As machine rigidity is higher, faster

Low response (30Hz

response can be set to improve

tracking performance in response to a

Low response (45Hz

command and to reduce setting time.

(
(
(
Low response (35Hz
(
(

Low response (55Hz)

Middle response (70Hz)

High response (85Hz)

High response (105Hz

High response (130Hz

High response (200Hz

mofolm[r|lo|@ || |a[r[w[N[2[o|m|Blo]e[a|s|@|N]|=2]s N 20N 29

)
)
High response (160Hz)
)
)

: High response (240Hz

F:

High response (300Hz)

4.3.9

POINTS |

(2) When the MR-J2M-B is used, set the "MR-J2S-B" in the system setting.
The setting range of the servo parameter is the same as the MR-J2S-B.

(1) When the items marked "*" in the above table has changed, make the Multiple
CPU system reset or PLC ready (M2000) flag OFF to ON. And, once turn OFF
the servo amplifier power supply, then turn ON it again.
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(2) Adjustment parameters

Table 4.3 Servo parameter (Adjustment parameter) list

Setting value/setting range
(Setting by peripheral device)

No. Item Setting details Servo amplifier sgttlng valid Section
Setting value (O - Valid)
MR- | MR- | MR- | MR- | MR-
H-BN |H-BN4| J2-B | J2S-B| J2-Jr
« Set the ratio of the load inertia moment
for the servomotor.
« The result of automatic tuning is 0 to 100.0[times] @) @) @) @)
automatically used at the automatic
tunini.
"Load inertia ratio", "Position control
gain 1, 2", "Speed control gain 1, 2" and
1 [Load inertia ratio| "Speed integral compensation" is 437
transferred to servo amplifier in Multiple
CPU system power on, reset and PLC 0 to 300.0[times] o
READY flag (M2000) on. When
automatic tuning is executed, it is
changed to the optimum value inside
the servo amplifier. The result of
automatic tuning is reflected to
Q173CPU(N)/Q172CPU(N) at this time.
« Set the gain of position loop 1. 4 to 1000[rad/s] o o o o
Position control |* If the position control gain 1 incr s
2 gain 1 the follow-up performance for position 4 to 2000[rad/s] o 432
command improves.
» Normally this parameter setting is used
with initial value. 20 to 5000[rad/s] O O O O
Speed control .
3 gain 1 « If the gain is increased, the 4.3.3
responsiveness is improved but 20 to 8000rad/s] o
vibration or noise becomes more likely.
« Set the gain of the position loop.
» Set this parameter to increase position |1 to 500[rad/s] O O O O
4 Position control | response to load disturbance. 432
gain 2 « Higher setting increases the response
level but is liable to generate vibration (1 to 1000[rad/s] e}
and/or noise.
« Set the parameter when vibration
occurs on machines of low rigidity or |20 to 8000[rad/s] O O O O
5 Speed control large backlash. 433
gain 2 « If the gain is increased, the
responsiveness is improved but 20 to 20000[rad/s] O
vibration or noise becomes more likely.
6 Speed integral « Set the con.stant at the integral 1to 1000[ms] o o o o o 434
compensation compensation.
00: Not used
01: 1125[H7]
02: 563[H]
03: 375[H]
04: 282[H] © © ©
Machine 05: 225[H]
06: 188[Hz]
resonance « Select the notch frequency to match the 07: 161[Hq]
7 |suppression response frequency oh the mechanical 4.3.10
filter (Notch filter | system. 00: Not used 08: 141[Hz]
selection) 01: 1125[H7] 09: 125[Hz]
02: 563[Hz] 10: 113[Hz]
03: 375[Hz] 11: 102[Hz]
04: 282[Hz] 12: 94[H] B = B B B
05: 225[H] 13: 87[Hz]
06: 188[Hz] 14: 80[Hz]
07: 161[Hz] 15: 75[Hz]

4-10
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Table 4.3 Servo parameter (Adjustment parameter) list (Continued)

Setting value/setting range
(Setting by peripheral device)

Servo amplifier setting valid

No. ltem Setting details . Section
) (O : Valid)
Setting value
MR- | MR- [ MR- | MR- | MR-
H-BN |H-BN4| J2-B | J2S-B| J2-Jr
00: Not used 10: 281.3[Hz]
01: 4500[Hz] 11: 264.7[Hz]
02: 2250[Hz] 12: 250[Hz]
03: 1500[Hz] 13: 236.8[Hz]
04: 1125[Hz] 14: 225[Hz]
. 05: 900[Hz] 15: 214.3[Hz]
'r\izz:::ce 06: 750[Hz] 16: 204.5[Hz]
suppression 07: 642.9[Hz] 17: 195.7[Hz] o
fiter (Notch 08: 562.5[Hz] 18: 187.5[Hz]
. 09: 500[Hz] 19: 180[Hz]
filter selection) | * Set the frequency to match the
7 (Note-1) response frequency of the mechanical OA: 450[Hz] 1A173.1[HZ] 4.3.10
system. 0B: 409.1[Hz] 1B: 166.7[Hz]
0C: 375[Hz] 1C: 160.1[Hz]
0D: 346.2[Hz] 1D: 155.2[Hz]
OE: 321.4[Hz] 1E: 150[Hz]
OF: 300[HZ] 1F: 145.2[Hz]
Machine
resonance 0: Deep (-40db)
suppression 1] (-14db)
filter (Notch 20 (-8db) ©
depth 3: Shallow  (-4db)
selection)
* Set the feed forward gain for position
control. Set "100" to nearly zero the
droop pulse value when operation is
performed at constant speed. Note the
rapid acceleration/deceleration time will
8 Feed forward | increase overshoot. 0t 100[%] o o o o o 436
gain (Acceleration/deceleration time set in
100[%] is about 1[s] or more.
Be sure to set up this parameter "2:
Invalid (Automatic tuning invalid)"
when you set "Automatic tuning".
+ Set the droop pulse in the deviation
In-position counter of the servo amplifier.
9 range 0to 32767[PLS] @) O @) @) O 4.35
In the MR-J2S-B only, set "Feed back
pulse" in the feed back pulse unit.
Electromagnet [+ Set a time delay from when the
ic brake electromagnetic brake interlock
10 sequence signal (MBR) turns off until the base 0to 1000[ms] = = = = o 431
output circuit is shut off.

(Note-1): Only MR-J2S-[IB is set with the adjustment parameter 2.
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Table 4.3 Servo parameter (Adjustment parameter) list (Continued)

No.

Item

Setting details

Setting value/setting range
(Setting by peripheral device)

Setting value

Servo amplifier setting valid

(O : Valid)

MR-
H-BN

MR-
H-BN4

MR-
J2-B

MR-
J2S-B

MR-
J2-Jr

Section

11(Note-1)

Monitor output
mode selection
(monitor 1)

12(Note-1)

Monitor output
mode selection
(monitor 2)

* Select the output signal from analog
monitor CH1 and CH2 of the servo
amplifier.

Servo motor speed (+ output)
Torque (+ output)

Servo motor speed (+ output)
Torque (+ output)

Current command output (+ output)
Command (F AT) (+ output)
Droop pulses 1/1 (+ output)
Droop pulses 1/4 (+ output)
Droop pulses 1/16 (+ output)
Droop pulses 1/32 (+ output)
Droop pulses 1/64 (+ output)

Servo motor speed (+ output)
Torque (+ output)

Servo motor speed (+ output)
Torque (+ output)

Current command output (+ output)
Command (F 4 T) (+ output)
Droop pulses 1/1 ( output)
Droop pulses 1/16 (+ output)
Droop pulses 1/64 (+ output)
Droop pulses 1/256 (+ output)
Droop pulses 1/1024 (+ output)

@

RON2Q2 |20 N2ARON2O(PONIARON2Q

>0 o N

Servo motor speed (+ 8V/max. speed)
Torque (+ 8V/max. torque)

Servo motor speed (+ 8V/max. speed)
Torque (+ 8V/max. torque)

Current command output (+ 8V/max.
current command)

Command speed (+ 8V/max. command
speed)

Droop pulses (+ 10V/128 pulses)
Droop pulses (+ 10V/2048 pulses)
Droop pulses (+ 10V/8192 pulses)
Droop pulses (+ 10V/32768 pulses)
Droop pulses (+10V/131072 pulses)

: Bus voltage (+ 8V/400V)

4.3.12

(Note-1): Only MR-J2S-[1B is set with the adjustment parameter 2.
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Table 4.3 Servo parameter (Adjustment parameter) list (Continued)

Setting value/setting range
(Setting by peripheral device)

Servo amplifier setting valid

No. Item Setting details . Section
. (O :Valid)
Setting value
MR- | MR- [ MR- | MR- [ MR-
H-BN |H-BN4 | J2-B | J2S-B | J2-Jr
Optional function |+ Set the optional function 1 (Carri
ptional function |+ Set the optional func |oln (. arrier 0: Valid (Use the forced stop signal.)
1 frequency (Low acoustic noise mode) )
13 A ) 1: Invalid (Do not use the forced stop O O O
(External forced | selection, serial encoder cable signal.)
stop selection) selection). gna’.
i jon | Carrier fi lection (L.
Opt|ona| function arrler‘ req-uency selec |on.( ow 0: 2. 95KHz o
1 acoustic noise mode selection)
14 |(Carrier 20dB can decrease the 2: 6.375KHz e}
frequency electromagnetic noise which occurs 4.3.13
selection) from servomotor when "1:9.0KHz"is |3 9KHz O O
selected.
Optional function | At this time, continuous output of
15 1 servomotor can be decreased. 0: 2-wire type
(Serial encoder |+ Serial encoder selection 1: 4-wire type (For long distance cable) © ©
cable selection) | Select the serial encoder cable to be
used.
Optional
function 2 0: Invalid
16  |(Slight vibration 1: Valid (Gain adjustment mode (Manual O @) O
suppression mode "Automatic tuning” is set as "2".)
control selection)
Optional
i 0: Invalid
17 function 2 (Motor « Set the optional function 2. nv%l I O O O O O
lock operation ) 1: Valid
. « Select the no-motor operation.
selection) L
When the no-motor operation is made
. . " 0: It is output with any of the following
valid, output of signal and condition "
- . conditions regardless of the motor
indication can be executed without .
) . rotational speed.
Optional connecting servomotor.
. 1) Servo OFF
function 2 )
. 2) During alarm occurrence
18  [(Electromagnetic ) ) O O
. 3) Emergency stop input turn off (Valid)
brake interlock L )
- 1: itis output with the status of 1) to 3) and
output timing) . .
rotational speed of the servomotor is "0
speed" or less of the expansion
parameter.
Adaptive
ibrati
:u rarI::sion 0: Valid (Automatic adjustment) 4.3.14
1gNote-1) [SUPP 1: Invalid (Selection of manual low pass ®)
control 2 filter frequency is valid.)
(Low pass filter q Y ’
selection)
Adaptive 0: Invalid
vibration 1: Valid (Machine resonance frequency is
suppression always detected and the filter is
oNote-) control 2 generated in response to resonance to o
(’,*da‘?“"e « Select the low pass filter and the suppress machine vilbr-at|on.)
vibration . N . : Held (The characteristics of the filter
) adaptive vibration suppression control. .
suppression generated so far are held, and detection
control selection) of machine resonance is stopped.)
Adaptive
vibration
suppression
control 2
0: Normal
21(Note-D | (Adaptive " O
o 1: Large sensitivity
vibration
suppression
control
sensitivity)

(Note-1): Only MR-J2S-[0B is set with the expansion parameter 2.
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(3) Expansion parameters

Table 4.4 Servo parameter (Expansion parameter) list

Setting value/setting range
(Setting by peripheral device)

Servo amplifier setting valid

No. Item Setting details ) Section
. (O : Valid)
Setting value
MR- | MR- | MR- [ MR- | MR-
H-BN |H-BN4| J2-B |J2S-B| J2-Jr
1 Monitor output 1 [+ Set the value of monitor output 1 -9999 to 9999 O @)
offset offset. -999 to 999 0 0 4315
2 Monitor output 2 |+ Set the value of monitor output 2 -9999 to 9999 [@) @) o
offset offset. -999 to 999 @) @)
Pre-alarm data 0: Servo motor speed
3 selection (Data 1: Torque
selection 1) 2: Servo motor speed (+)
3: Torque (+)
4: Current command output
5: Command (F 4T) @) @)
Pre-alarm data
) 6: Droop pulses 1/1
4 selection (Data 7: Droop pulses 1/4
selection 2) « Set the pre-alarm data selection. 8 Drooz Sulses 116 4.3.16
9: Droop pulses 1/32
A: Droop pulses 1/64
0: 1.77[ms]
Pre-al dat:
S:e:t;rr']" aa 1: 3.55[ms]
5 (Sampling time 2:7.11[ms] © ©
select?on? 3: 14.22[ms]
4: 28.44[ms]
« Set the output range the zero speed .
6 Zero speed signal (zsp). 0 to 10000[r/min] O O O 4.317
7 Error excessive |+ Set the output range the error 1 to 1000[KPLS] O O O O 4318
alarm level excessive alarm (52). 0.1 to 100.0[0.025rev] (Note-2) 0 e
Optional function (1) ;Ir(jc(: ms:slz; I;Nv:tycsh:/: ll?é valid in
8 |5(PI-PID control |- Select the PI-PID control switch-over. |~ — oo 9 o o
switch) position control mode.
2: PID control is always valid. 4319
Ovtional function « Used to read the reason after the
P servo amplifier 0400h why it does not [0: Japanese
9 5 (Servo readout i O O
rotate, 1: English
character) . .
data, parameter item and alarm item.
si’gz::: function 0: 9600[bps]
(Note-1) o 1: 19200[bps]
10 communication
baud rate 2: 38400[bps]
3: 57600[b,
selection) [ops]
Optional function |*A communication baud rate selection ] .
6 (Serial and communication response delay ) Inv‘alld .
3 o . ) : Valid (It answer after delay time of O -
11(Note-1) | communication time and encoder output pulse setting
. more than 888[us].)
response delay | selection.
time selection)
GOpI';onaqunctlon 0: Output pulse setting selection
12(Note-1) (Encoder 1: Divided perimeter ratio
output pulse
setting selection)
Optional function 0: Servomotor Z-phase pass after power
6 (Condition « Set the condition selection of home ON
13Note-n (6 (Cor 1 o 6.22.15
selection of home| position set. 1: No servomotor Z-phase pass after
position set) power ON

(Note-1): Only MR-J2S-[1B is set with the expansion parameter 2.
(Note-2): The setting unit may change according to the software version of servo amplifier. Refer to the Instruction Manual of servo amplifier for details.

4-14
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Table 4.4 Servo parameter (Expansion parameter) list (Continued)

No.

Item

Setting details

Setting value/setting range
(Setting by peripheral device)

Setting value

Servo amplifier setting valid
(O : Valid)

MR-
H-BN

MR-
H-BN4

MR-
J2-B

MR-
J2S-B

MR-
J2-Jr

Section

14

PI-PID control switch-

over position droop

« Set the position droop value
(Number of pulses) which Pl
control is switched over to PID
control.

* It becomes PID control in a
domain higher than the setting
value.

It becomes effective when a
parameter is made "0001h".

0 to 50000[PLS]

4.3.20

15

Speed
differential
compensation

« Set the speed differential
compensation value of the real
speed loop.

In PI (proportional integration)
control, if the value for speed
differential compensation is set at
1000, the range for normal P
(proportional) control is effective; if
itis set to a value less than 1000,
the range for P (proportional)
control is expanded.

0to 1000

4.3.22

16(Note-1)

Encoder output pulse

« Set the encoder pulse (A-phase,
B-phase) output by the servo
amplifier. (After magnification of 4)

« Select the pulse setting or output
division ratio setting in the
parameter.

* The number of A-phase and B-
phase pulse actually output 1/4
times of the current number of
pulse.

» The maximum output frequency is
1.3Mpps (After magnification of 4).
Use this parameter within the
range.

0 to 65535

POINT |

(1) The "setting range" for position control gain 1 and 2, speed control gain 1 and 2

and speed integral compensation can be set using a peripheral device, but if a
setting outside the "valid range" is set, the following servo errors will occur when
the power supply of the Multiple CPU system turn on, the CPU is reset and the
PLC ready flag (M2000) turns off to on.

Servo error .
Error contents Processing
code
2613 Initial parameter error (Position control gain 1) Correct the applicable
2614 Initial parameter error (Speed control gain 1) parameter within the "valid
2615 Initial parameter error (Position control gain 2) range", turn the M2000 off to
2616 Initial parameter error (Speed control gain 2) on, or reset.
2617 Initial parameter error (Speed integral compensation)

(Note-1): Only MR-J2S-[IB is set with the expansion parameter 2.




4 PARAMETERS FOR POSITIONING CONTROL

4.3.2 Position control gain 1, 2

(1) Position control gain 1
(a) This gain is set in order to make the stabilization time shorter.

(b) If this gain is too high, it could cause overshoot and the value must therefore
be adjusted so that it will not cause overshoot or undershoot.

Motor speed Overshoot
A

/N

Vg

» Time

Undershoot

(2) Position control gain 2

(a) This gain is set in order to increase position response with respect to load
disturbance.

(b) This gain is calculated and set with the load inertia ratio and the speed
control gain 2.

Speed control gain 2 « 1
1 + Load inertia ratio 10

Position control gain 2 =

POINTS

(1) If the position control gain 1 is too low, the number of droop pulses will increase
and a servo error (excessive error) will occur at high-speed operation.

(2) The position control gain 1 setting can be checked using a peripheral device.
(Refer to the help for each software for the checking method of the position
control gain 1 using a peripheral device.)
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4.3.3 Speed control gain 1, 2

(1) Speed control gain 1
(a) For speed control mode
Normally, it is not necessary to change.

(b) For position control mode
Set to increase the follow-up for commands.

(2) Speed control gain 2
(a) This gain is set when vibration occurs, for example in low-rigidity machines
or machines with a large backlash.
If this gain is increased, responsiveness is improved but vibration (abnormal
motor noise) becomes more likely.
(b) A guide to setting position gain 2 is shown in Table 4.5 below.

Table 4.5 Guide to speed control gain 2 setting

Load inertia ratio

1 3 5 10 20 30 or more Remarks
(GDL? /GDWM?)

Setting range of 1 to
Setting value [ms] 800 1000 | 1500 | 2000 | 2000 2000 9999 can be set.
(Valid range: 20 to 5000)

POINTS |

(1) When the setting for speed control gain 1 is too high, the overshoot becomes
greater and vibration (abnormal motor noise) occurs on stopping.

(2) The speed control gain 1 setting can be checked using a peripheral device.
(Refer to the help of each software for the monitoring method of the speed
control gain1 using a peripheral device.)

4.3.4 Speed integral compensation

(1) This parameter is used to increase frequency response in speed control and
improve transient characteristics.

(2) If the overshoot in acceleration/deceleration cannot be made smaller by adjusting

speed loop gain or speed control gain, increasing the setting for the speed integral
compensation value will be effective.

(3) A guide to setting the speed integral compensation is shown in Table 4.6 below.

Table 4.6 Guide to speed integral compensation setting

Load inertia ratio

1 3 5 10 20 30 or more Remarks
(GDL? /GDWM?)

Setting range of 1 to
Setting value [ms] 20 30 40 60 100 200 9999 can be set.
(Valid range: 1 to 1000)
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4.3.5 In-position range

(1) "In-position" is the droop pulses in the deviation counter.

(2) If an in-position value is set, the in-position signal (M2402 + 20n) turns on when
the difference between the position command and position feedback from the
servomotor becomes within the setting range.

/ /Setting value for in-position range

Amount of droop

| » t
In-position ON :
(M2402+20n) — ]
OFF

4.3.6 Feed forward gain

This parameter is used to improve the follow-up of the servo system.
The setting range is as follows:
When using the servo amplifiers.................... 0 to 100[%]

4.3.7 Load inertia ratio

(1) This parameter sets the load inertia moment ratio for the servomotor.
The load inertia moment ratio is calculated using the following equation:

L . Load inertia moment
Load inertia momentratio =

Motor inertia moment

(2) The result of automatic tuning is automatically set at the automatic tuning setting.
4.3.8 Automatic tuning
By detecting the current and speed at the start, the load inertia moment is automatically
calculated, and the most suitable gain is automatically set.
4.3.9 Servo responsiveness setting

(1) This parameter is used to increase servo responsiveness.

The servo responsiveness improves by changing the setting value of the servo
responsiveness to a higher value in the sequence 1, 2..., 5.

When the machine with high friction is used, set values within the range of 8 to C.
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Response settings

: Low-speed response

1

2:

3: I
4:

5

: High-speed response

: Low-speed response Y

8
9:
A: I
B:
(e}

:High-speed response J

Normal machine

(All servo amplifiers valid) Standard mode

Machines with high friction . .
>(MR -HOIBN only valid) — High frictional load mode

(2) Increase the response setting step by step starting from the low-speed response
setting, observing the vibration and stop stabilization of the motor and machine
immediately before stopping as you do so. If the machine resonates, decrease the

set value.

If the load inertia is 5 times the motor inertia, make the set value 1 or more.

(3) The following figure shows the change in motor response in accordance with servo
response setting.

Motor speed
A

Command value 5\4\3

Response setting

Change in motor response based on the response setting
(At the positioning control)

» Time

(4) Change the servo responsiveness setting while the motor is stop.

4.3.10 Notch filter

Notch frequency of the notch filter is set.

Setting value

Notch frequency [HZz]

0

Not used

1125

750

562

450

375

321

N[O o] W (N[~

281
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4.3.11 Electromagnetic brake sequence

This parameter sets the delay time between the electromagnetic brake operation and
base disconnection.

4.3.12 Monitor output mode

This parameter is set to output the operation status of the servo amplifier in real time as
analog data.

The operation status can be checked by analog output.

There are two monitor items to be set according with the servo ampilifier to be used.

4.3.13 Optional function 1

(1) Carrier frequency selection
When low noise is set, the amount of electromagnetic noise of audible
frequencies emitted from the motor can be reduced.

(2) Serial encoder cable selection
Set the type of serial encoder cable to be used.

-
L Carrier frequency selection

0 : 2.25kHz (non low-noise)
3 : 9kHz (low-noise)

Encoder type
0 : 2-wire type
1 : 4-wire type

POINT

Optional function 1 (carrier frequency selection)
When low-noise is set, the continuous output capacity of the motor is reduced.

(3) External forced stop selection (MR-J2S-00B/MR-J2-[1B only)
The external forced stop signal (EM1) can be made invalid.
0: External forced stop signal is valid.
1: External forced stop signal is invalid (automatically turned on internally).



4 PARAMETERS FOR POSITIONING CONTROL

4.3.14 Optional function 2

(1)

(2)

Selection of no-motor operation

0: Invalid

1: Valid
If no-motor operation is valid, the output signals that would be output if the motor
were actually running can be output and statuses indicated without connecting a
servomotor.
It can be checked the Motion SFC program of the Multiple CPU system without
connecting a motor.

Electromagnetic brake interlock output timing
Select the output timing for the electromagnetic brake interlock signal from the
following.
0: It is output with any of the following conditions, regardless of the
rotational speed of the servomotor.
* Servo OFF
+ Servo alarm occurrence
« Emergency stop input
1: It is output with the above conditions and the servo motor rotational
speed is "0 speed or less" of the expansion parameter.

Slight vibration suppression function selection
(MR-J2S-00B/MR-J2-0B only)
Set to suppress vibration specific to the servo amplifier at the stop.
0: Slight vibration suppression control is invalid
1: Slight vibration suppression control is valid

Motor lock function operation selection
(MR-J2S-0B/MR-J2-0IB only)
Allows test operation with the motor connected but without rotating the motor.
The operation is the same as no-motor operation with MR-HCIBN.

0: Motor lock operation is invalid

1: Motor lock operation is valid
When motor lock operation is made valid, operation is possible without
connecting the motor. However, since when MR-J2S-C0B/MR-J2-00B is used the
connected motor is automatically identified before operation is started, if no motor
is connected the connected motor type may be regarded as a default, depending
on the type of amplifier. If this default motor type differs from the setting made in
the system settings, the controller will detect minor error [900] (motor type in
system settings differs from actually mounted motor), but this will not interfere
with operation.
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POINT

Optional function 2 (no-motor operation selection)

No-motor operation differs from operation in which an actual motor is run in that, in
response to signals input in no-motor operation, motor operation is simulated and
output signals and status display data are created under the condition that the load
torque zero and moment of load inertia are the same as the motor's moment of
inertia. Accordingly, the acceleration/deceleration time and effective torque or the
peak load display value and the regenerative load ratio is always "0", which is not
the case when the real motor is operated.

4.3.15 Monitor output 1, 2 offset

This parameter sets the offset value for the monitor items set at the monitor outputs 1
and 2 setting.

4.3.16 Pre-alarm data selection

This parameter outputs the data state at an alarm occurrence from the servo amplifier
in analog form.
(1) Sampling time selection
Set the intervals in which the data state at an alarm occurrence is recorded in the
servo amplifier.

(2) Data selection
Set the data output in analog form from the servo amplifier.
Two types of data can be set.

i L
Data selecton2 ———

: Servo motor speed (+)
: Torque (1)

: Servo motor speed (+)
: Torque (+)

: Current command output
: Command FAT

: Droop pulse 1/1

: Droop pulse 1/4

: Droop pulse 1/16

: Droop pulse 1/32

: Droop pulse 1/64

Data selection 1

>OONOAAPRWN=20O

Sampling time
0:1.77[ms]
1:3.55[ms]
2:7.11[ms]
3:14.22[ms]
4 :28.44[ms]
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4.3.17 Zero speed
This parameter sets the speed at which the motor speed is judged as "0".
4.3.18 Error excessive alarm level

This parameter sets the range in which the alarm for excessive droop pulses is output.
4.3.19 Optional function 5

(1) PI-PID control switching
This parameter sets the condition under which switching from Pl to PID control, or
from PID control to Pl control, is valid.

(2) Servo readout characters
When the optional parameter unit is connected, set whether the screen display on
the parameter unit is Japanese or English.

4.3.20 PI-PID control switching position droop

This parameter sets the position droop value (Number of pulses) which Pl control is
switched to PID control during position control.

The setting becomes valid when switching in accordance with the droop during position
control is made valid using the setting for PI-PID control switching by optional function
5.

4.3.21 Torque control compensation factor

This parameter is used to expand the torque control range up to the speed control
value at the torque control. (MR-HOBN only)

If a large value is set, the speed limit value may be exceeded and the motor may
rotate.

4.3.22 Speed differential compensation

This parameter sets the differential compensation value of the real speed loop.

In PI (proportional integration) control, if the value for speed differential compensation
is set at 1000, the range for normal P (proportional) control is valid; if it is set to a value
less than 1000, the range for P (proportional) control is expanded.
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4.3.23 Servo parameters of vector inverter (FR-V500)

The servo parameters to be set are shown in Tables 4.7.
Refer to the "Vector inverter Instruction Manual" for details of the vector inverter.
Instruction Manual list is shown below.

Vector inverter type Instruction manual name
FR-V500 Instruction Manual [Basic] (IB-0600064)

FR-V500 FR-V500 Instruction Manual [Detailed] (IB-0600131E)
FR-V5NS Instruction Manual (1B-0600106E)

Table 4.7 Vector inverter parameter list

Inverter Initial value
No. Setting details parameter North Setting range Units
No. Japan America Europe
1 [Maximum speed 1 1500 1800 1500 0 to 3600 1r/min
2 |Electronic thermal O/L relay 9 0.00 0.00 to 500.00 0.01A
3 |Regenerative function selection 30 0 0to2 1
4 [Special regenerative brake duty 70 0.0 0.0 t0 30.0 0.1%
5 [Applied motor 71 30 0 0 0,310 8, 10, 13 to 18, 20, 23, 24, 30 1
6 |Motor capacity "= 80 Inverter capacity 0.75 to 55.00 0.01kW
E 7 |Number of motor poles 81 4 2,4,6,8 1
g 8 |Online auto turning selection 95 0 0,1,2 1
§ 9 |Torque restriction level 22 150.0 0.0 to 400.0 0.1%
.2 [ 10 |Torque restriction level (regeneration) 812 .
& — . Restriction by the value of "0.0 to
m | 11 |Torque restriction level (3 quadrant) 813 Restriction by the value of Pr.9 400.0" or Pr.9 0.1%
12 | Torque restriction level (4 quadrant) 814
13 |Easy gain tuning response level setting 818 2 1t0 15 1
14 |Easy gain tuning selection 819 0 0,1,2 1
15 |Number of encoder pulses 851 2048 | 1024 | 1024 0 to 4096 1
16 |Encoder rotation direction 852 1 0,1 1
17 | Thermal relay protector input 876 1 | 0 | 0 0,1 1
18 |Position loop gain 422 25 0to 150 1sec-1
19 |Position feed forward gain 423 0 0to 100 1%
20 |In-position width 426 0.01 0.0001 to 3.2767 0.0001mm
21 [Excessive level error 427 40 0 to 400 1KPLS
2 | 22 |Speed control P gain 1 820 60 0 to 1000 1%
E 23 [Speed control integral time 1 821 0.333 0.000 to 20.000 0.001s
g 24 |Model speed control gain 828 60 0 to 1000 1%
*2- 25 |Notch filter frequency 862 0 0to 31 1
f‘Ej 26 |Notch filter depth 863 0 0to3 1
3 Speed feed forward control/model
2 27 agaptive speed control selection 877 0 Oto2 !
28 |Speed feed forward filter 878 0.00 0.00 to 1.00 0.01s
29 |Speed feed forward torque restriction 879 150.000 0.000 to 400.000 0.001%
30 |Load inertia ratio 880 7.0 0.0, 1.0 to 200.0 0.1
31 [Speed feed forward gain 881 0 0 to 1000 1%
32 |DA1 terminal function selection 54 1 1t03,5t0 12,17, 18, 21, 32 to 34, 36 1
g 33 [Speed monitoring reference 55 1500 | 1800 | 1500 0 to 3600 1r/min
E 34 |Current monitoring reference 56 0.00 0.00 to 500.00 0.01A
g 35 |DA2 terminal function selection 158 1 1t03,51t012,17, 18, 21, 32 to 34, 36 1
2 36 [Overspeed detection level 374 3450 | 4200 | 3450 0 to 4200 1r/min
'é 37 | Torque characteristic selection 801 1 0,1 1
®© .
u% 38 Constantloultput reg.lon torque 803 0 0.1 1
characteristic selection
39 [Torque monitoring reference 866 150.0 0.0 to 400.0 0.1%

(Note-1) : The above parameters become valid immediately after change.
(Note-2) : Set the vector inverter parameters except the above parameters using an operation panel or parameter module.
(Note-3) : Usable motor capacity is equivalent to vector inverter capacity, or under 1 rank.

4-24
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4 .4 Parameter Block

(1) The parameter blocks serve to make setting changes easy by allowing data such
as the acceleration/deceleration control to be set for each positioning processing.

(2) A maximum 64 blocks can be set as parameter blocks.
(3) Parameter blocks can be set using a peripheral device.
(4) Parameter block to be set are shown in Table 4.8.

Table 4.8 Parameter block setting list

Setting range Initial
No. Item mm inch degree PLS value Units Remarks Section
Setting range | Units | Setting range | Units | Setting range | Units | Setting range | Units
« Set the units for compensation
control.
Interpolation « It can be also used as the units for
1 ) 0 — 1 — 2 — 3 — 3 — 6.1.4
control unit the command speed and allowable
error range for circular interpolation
set in the servo program.
« Set the maximum speed for
positioning/home position return.
- . « If the positioning speed or home
Speed limit 0.01to mm/ 0.001 to inch/ 0.001 to degree/ 1to . K
2 . | . PLS/s| 200000 | PLS/s | position return speed setting
value 6000000.00 [ min | 600000.000 | min | 2147483.647 | min 10000000 .
exceeds the speed limit value,
control is executed at the speed
limit value.
X « Set the time taken to reach the 441
Acceleration o
3 time 1 to 65535[ms] 1000 ms speed limit value from the start of
motion.
Deceleration « Set the time taken to stop from
4 | 1 to 65535[ms] 1000 ms o
time the speed limit value.
Rapid stop « Set the time taken to stop from
5 |deceleration 1 to 65535[ms] 1000 ms the speed limit value when a
time rapid stop is executed.
« Set the S-curve ratio for S-pattern
processing.
i * When the S-curve ratio is 0[%)],
6 |S-curve ratio 0 to 100[%] 0 % . 442
trapezoidal
acceleration/deceleration
processing is executed.
Torque limit « Set the torque limit value in the
7 1 to 500[%] 300 % —
value Servo program.
Deceleration . . X X « Set the deceleration processing
i 0 : Deceleration stop is executed based on the deceleration time. |
8 |processing on K . . L 0 — when external signals (STOP, —
i 1 : Deceleration stop is executed based on the rapid stop deceleration time. .
STOP input FLS, RLS) are input.
Allowable « Set the permissible range for the
error range . locus of the arc and the set end
9 . 0to 10000.0 [ ym | 0 to 1.00000 | inch | 0to 1.00000 |degree | 0to 100000 | PLS 100 PLS R Rk 443
for circular point coordinates.
interpolation

POINTS

(1) Parameter blocks are specified in the home position return data, JOG operation
data or servo program.

(2) The various parameter block data can be changed using the servo program.
(Refer to Section 5.3.)
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POINTS |

The data set in the parameter block is used in the positioning control, home position return

and JOG operation.

(1) The parameter block No. used in the positioning control is set using a peripheral device
at the creating of the servo program. If it is not set, control is executed with the contents
of parameter block No.1.

Also, it is possible to set parameter block data individually in the servo program.

[Servo program creation screen]

Parameter block No.

Servo Program Editor [ K10 : Real | setting
Command | Set ProgramNo._| Previous o | Nesto. |
I F.EH. 3
1 | 2000 maec ]
TABS-1 < Add
xis 1, 100000.0 o
Speed 1000.00 wn/min Dt Parameter block
2VABS .
Axis 1, 50000.0 po Settmg
Speed 2000.00 mm/min
3VEND
=l BIAZ 3PD. 7|
Individual parameter
Used Steps 12 block data setting
Program Steps 12 TotslSteps: 1434
Instruction D etsis Mads Al ation Sart S| Cancel |
[VSTART] Speed Switching Control Start ﬂ
[Control Details]
(1) After a single control start, the speed is switched for positioning contzol to the presel spaed-switching points
(2) & speed-switching point cennot be designated as n address which resulis in & change in travel direction, =

UNIT : Interpolation control unit, S.R. : Speed limit value, 4: Acceleration
time, i\ : Deceleration time, E N : Rapid stop deceleration time,

P.TORQ : Torque limit value, STOP : Deceleration processing on STOP
input,&: Allowable error range for circular interpolation, SPEED : Change
speed when constant-speed control is executed, S RATIO : S-curve ratio
when S-pattern processing is executed

(2) The parameter block No. used in the home position return or JOG operation is set at
the setting of the "home position return data" or " JOG operation data" using a
peripheral device.

Refer to Section "6.22.1 Home position return data" or "6.20.1 JOG operation data" for
details.

[Home position return data setting screen]

& Servo Data Setting - G5V22P - MT Developer [_ 1]
Fie DefaSeing Option Commurnication LUpdale Help
B2l &8 8] dle=] =l 2] el =] Bl ST R e =
[ Inverter Parameter 1 Stepping Parameter
Fised Param.. HPR Data. JOG Ope Data 1 Servo Faram.
Dovble-clcking the set value shifs to the setiing screen
s 2hris
Upper Stioke Limit 214748364, 7[um] Z147483647[PULSE]
. Lower Stioke Limit 214748364 Blum] O[FULSE]
CMD In-position 10.0fum] TO0[PULSE]
Limit Switch Output . -
Direclion Reverse Feverse
Method DATASETT DO 1
Address 0.0[um] O[PUILSE]
Speed - A[PLS/sec]
Creen Speed A(PLE sec]
Tehineg > Parameter block No.
HPR Data P.B.Designation | H
Home Fos Fiet Relty Fundlion settlng of the home
DuwelTimeDin Home Ret Rely - iti
Home Pos Flek Shit Amount - O[PULSE] pOSItIOﬂ return
S peedDesion DurHome ReLSM. Speed
ToraueLint/alueaft Creeppeed ,
O seiting for HPF incomplet= EvecSvFiog ExecSvFiog
oy JOG Speed Limt Val /ol Par_ameter block No.
" P8 Designation setting of the JOG
operation
| CHO | Gsvzzp | CPU:O173 | Praject : C:\Pragram...\test i




4 PARAMETERS FOR POSITIONING CONTROL
L/}

4.4.1 Relationships between the speed limit value, acceleration time, deceleration time and
rapid stop deceleration time

4.4.2 S-curve ratio

The speed limit value is the maximum speed at the positioning/home position return.
The acceleration time is the time taken to reach the set speed limit value from the start
of positioning.

The deceleration time and rapid stop deceleration time are the time taken to effect a
stop from the set speed limit value.

Accordingly, the actual acceleration time, deceleration time, and rapid stop deceleration
time are faster, because the positioning speed is faster than the speed limit value.

Speed 4 N Speed limit value
Rapid stop cause occurrence 1) Real acceleration time
i P Time take to reach the positioning speed
set in the servo program.

Positioning

speed set in 2) Real rapid stop deceleration time

tr;z 5;2’]0 Time taken to effect a rapid stop from the

prog positioning speed set in the servo program.
« > Time jon ti
1) Real accele- <« 2) Real rapid stop 3) R.eal deceleration time I

ration time > deceleration time Time taken to stop from the positioning

« »> . speed set in the servo program.
Set acceleration {Set rapid stop
time deceleration —p-

time

> «<— 3) Real deceleration time

« >

Set deceleration time

S-curve ratio can be set as the acceleration and deceleration processing method for S-
pattern processing.

(Refer to Section 6.1.7 for details of S-curve acceleration/deceleration processing.)
Setting range of the S-curve ratio is 0 to 100[%].

If it is set outside the range, an error occurs at the start and control is executed with the
S-curve ratio set as 100[%].

Errors are set in the servo program setting error area (D9190).

Setting of the S-curve ratio enables acceleration/deceleration processing to be
executed gently.

The graph for S-pattern processing is a sine curve as shown below.

\
3

A
Positioning speed

Sine curve *:

»

< » < »

Acceleration Deceleration Time
time time
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As shown below, the S-curve ratio setting serves to select the part of the sine curve to
be used as the acceleration/deceleration curve.

\
A
< A » <A ---------------- >
B Positioning speed |q................| B oo »
< B/2 « B/2 >
B/A=1.0
>t
S-curve ratio is 100[%)]
\Y
A
| Sine curve Positioning speed
B > B/A=0.7
/A .
S-curve ratio = B/Ax 100[%] »
» 1
S-curve ratio is 70[%]

4.4.3 Allowable error range for circular interpolation

The locus of the arc calculated from the start point address and central point address
may not coincide with the set end point address for the central-specified control.

The allowable error range for circular interpolation sets the allowable range for the error
between the locus of the arc determined by calculation and the end point address.

If the error is within the allowable range, circular interpolation to the set end point
address is executed while also executing error compensation by means of spiral
interpolation.

If it exceeds the setting range, an error occurs at the start and positioning does not
start. Such an error are set the applicable axis or minor error code area.

Error

Locus determined by spiral TN End point address
interpolation by calculation

7 Setting end point
address

Start point address  Central point address

Fig. 4.4 Spiral Interpolation
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5. SERVO PROGRAMS FOR POSITIONING CONTROL

Servo programs specify the type of the positioning data required to execute the
positioning control in the Multiple CPU system.

This chapter describes the configuration and setting method of the servo programs.
Refer to Chapter "6 POSITIONING CONTROL" for details of the servo program.

5.1 Servo Program Composition Area

This section is described the composition of servo programs and the area in which
stores the servo program.

5.1.1 Servo program composition

A servo program is composed a program No., servo instructions and positioning data.
When a program No. and the required servo instructions are specified using a
peripheral device, the positioning data required to execute the specified servo
instructions can be set.

[Explanation of the program]
K11 ....... Program No.11 5
*ABS-3..... 3 axes linear interpolation control as absolute
data method.
<K 11> Controlunits , Axis1, 3000000.0
, ABS-3 l * Axis2, 5500000.0 ., Axis used and positioning address
Axis 1, 3000000.0 | [mm] * Axis3, -2500000.0
Axis 2, 5500000.0 | [mm]
Positioning Axis 3, -2500000.0 | [mm]
—»< Combined speed 40000.00 | [mm/min] #ioni
data Dwell 2500 | [ms] Used axes Positioning address
II;/I—Bcode 12 1 3000000.0[ym]
- 2 5500000.0[pm]
3 -2500000.0[um]
» Combined speed ......... Command speed for the 3 axes
(axis 1, axis 2, axis 3) combination
40000.00 [mm/min]
Number of program steps 10 eDwell ..o, Dwell time 2500 [ms]
Number of used programs 20/13312
*M-code .........coeeenennn. M-code 12
*PB. o Parameter block No. 3

Fig. 5.1 Composition example of servo program

(1) Program No. ........... This No. is specified using the Motion SFC program.
Any No. in the range of 0 to 4095 can be set.

(2) Servo instruction .... Type of positioning control is indicated.
Refer to Section 5.2 for details.
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(3) Positioning data ...... This is the data required to execute servo instructions.
The data required to execute is fixed for each servo
instruction.

Refer to Section 5.3 for details.
The follows applies for the servo program shown in Figure
5.1:
* Axis used and
positioning address
* Command speed

Data which must be set in order to
execute the servo instruction.

* Dwell time } Data which will be set to default

* M-code values for control if not set.

*P.B. } Control is executed using the data
(parameter block) of parameter block 3 (P.B.3).

5.1.2 Servo program area

(1) Servo program area
This area is an internal memory of the Multiple CPU system which store the
servo program created using a peripheral device.
This area is an internal RAM.

(2) Servo program capacity
The servo program area has a capacity of 14334 steps.

Servo programs are stored in the order
Program No.1 in which their program No. were created.

0 A
Program No.10
Program No. 2

Servo program area
(14k steps)

v

14333

T— Step

Fig. 5.2 Servo program area

POINT

If the servo program area has insufficient capacity, execute the multiple positioning
control operations with one program by indirect setting of the positioning data used
in the servo program. (Refer to Section 5.4.2 for details of indirect setting.)
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5.2 Servo Instructions

The servo instructions used in the servo programs are shown below.
(1) Guide to servo instruction list

Table. 5.1 Guide to Servo Instruction List

3) 4) 5) 6) 7) 8)
A A A A A T
Positioning data |
Common Circular 0osc ’;T Parameter block Other
; = - - Z| . - - - 5w
AR E R E EREEE E R IR S
3 3% L1328 588)3a 5288 2% =25 |Si8 05 E: 5% 52| B
= =zl o =< — Bl = o c| cf o k= S o 9
£ S 8= g3|E|B||2| 2B 88 g8 gsls|ERggeEgElC 29 =
o = 2l & A == c £ <|L|o| 3|E| B ® £|c8|25 3| 5| 8 8 ERl= 5
= . . 2 | g ol X o 5] o|O|o| o @ ol |8 1| C| K| s < e
2 |Instruction Processing © ° S| 2 &) & e o || 3| 2T |23 D | K 3 8|z Q
£ g <| € 3 < ) 15} 38 8l al ol |23 T 2 2 ¥S)
S |symbol & IS] 5 14 2 8 32| 5lg |5 2 8 8 €
S o o A n| <a|s|2l8 |3 @ 2 > 3
3 L a o |z 14 g z z
o & < £ o
o 4 E
o 8
Virtual enable O|0|0|0|0|0]|—|0|0]|0|0|0|O0|0|O0|—|0O O|—|— Ol10|0|0|0|0 |0 |0
Number of step 1 T e T e T e O e T T e A O A 1 11101 11]1 111122212
X2
Number ofindirectwords| 1 |—| 2| 2| 1|1 |12 |(2|2|1|2|2|2[1|1|2(1|1|1]|1[1][2]|1 12é)7 2 1)?% 1X(%) 1 1’((%)
|| ABS-1 ||/Absolute 1-axis positioning | A | O[O | O|A|A AlAA|AA A A A
5 41017
- Incremental 1-axis positioningl A |O |[O |O | A| A AIATAIANAIA A A YaN
(%] » .
|| ABS-2 Absolute 2-axes linear olalalalalalala A A
© \_\\
L \\\\\ | —
— [
_
1) 2)
Number Description
1), Instruction symbol |Gives the servo instructions usable in servo programs.
Processing Gives the processing outlines of the servo instructions.

(a) Indicates positioning data which can be set in servo instructions.
1) O: Item which must be set (Data which cannot execute the servo instruction unless it sets.)
2) A:ltem which is set when required (Data which will be controlled by the default value unless it sets.)

(b) Allows direct or indirect designation (except axis No.)
1) Direct designation : Set with numerical value.
2) Indirect designation : Set with word device (D, W, #).
2) » Servo program execution is controlled using the preset word device contents.
» Each setting item may either be 1 or 2 word data.
+ For 2 word data, set the first device No..

(c) Number of steps
As there are more setting items, there are more number of instruction steps. (The number of steps is displayed when a
servo program is created.)
(The instruction + O item comprise the minimum steps, and one A item increases the number of steps by 1.)

3) Items common to the servo instructions
4) Items set in circular interpolation starting servo programs
5) Items set for high-speed oscillation
6) Set when changing the parameter block (default value when not set) data set in the servo program to control.
(The parameter block data are not changed.)
7) Setting items other than the common, circular and parameter block items (ltems to be set vary with the servo instruction.)
8) Indicates the number of steps of each servo instruction.
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(2) Servo instruction list
The servo instructions that can be used in servo programs and the positioning
data set in the servo instruction are shown in Table 5.2. Refer to Section 5.3 for
details of the positioning data set in the servo instructions.

Table 5.2 Servo instruction list

Positioning data
Common Circular
o] 0 ) 3 ) [0} o = %) kS <
2 E|l 3| 2| §| 2| §| &
13|l &l=|8|8|l8|35|8l®
8 ] g © s = el 14 ©
= > e = € 8 =
L © © [a] = = g
_ 1) = £ g 3 o
g Instruction ) 9] 2 S g | <
€ Processing 1S o Q 5
S symbol © S o [
o © o
o o <
£
f=
Re]
:‘%
o
o
Virtual enable ololofolO]l]O|l —lO]O]0O0]|O
Number of steps 1 1 1 1 1 1 1 1 1 1 1
Number of indirect words 1 — 2 2 1 1 1 2 2 2 1
« || ABS-1 Absolute 1-axis positioning A @) @) @) A A
x
©
= INC-1 Incremental 1-axis positioning A @) @) @) A A
I
‘g § ABS-2 Absolute 2-axes linear interpolation A @) @) @) A A
o
c @
-% N INC-2 Incremental 2-sxes linear interpolation A @) @) @) A A
©
[o%
g § ABS-3 Absolute 3-axes linear interpolation A @) @) @) A A
= [
[
o ® INC-3 Incremental 3-axes linear interpolation A @) @) @) A A
£
§ ABS-4 Absolute 4-axes linear interpolation A @) @) @) A A
©
~ INC-4 Incremental 4-axes linear interpolation A @) @) @) A A
Absolute auxiliary point-specified circular
o
_gé 2 ABSL~ interpolation A o o o A A o
=S5
:(5 g I INC 7~ Incremental auxiliary point-specified circular
@ interpolation ALOLO O] ALA o
Absolute radius-specified circular
_ ABS< interpolation less than CW 180° A o ) o A A )
[<}
= Absolute radius-specified circular
=
5] ABS( y interpolation CW 180° or more A o O o A A O
C
S Absolute radius-specified circular
< ° ABS A interpolation less than CCW 180° A O o O A A o
g & , ——
] 5 Absolute radius-specified circular
QL (]
£ 2 ABS( > interpolation CCW 180° or more A o o o A A o
% é INC <% Incremental radius-specified circular O O
g § interpolation less than CW 180° A o o A A
14 " B .
Incremental radius-specified circular
INCCv interpolation CW 180° or more A o ) o A A )
Incremental radius-specified circular
INC <4 interpolation less than CCW 180° A o ) o A A )
Incremental radius-specified circular
INC X interpolation CCW 180° or more A o O o A A O




5 SERVO PROGRAMS FOR POSITIONING CONTROL

Number of steps

4t017

5t0 20

7to 21

81022

71022

6 to 21

Positioning data

Others

440/NO-1IVM

*2

1(B)

uoljels|edap/uonels|eaoe Ni4

dms

*2

1(B)

|jeouen

*2

1B)

(poads juejsuod)
paads puewwo)

‘ON weiboid

uonipuod Jeadey

O[O ]l]O|O]J]OJO[O

*2
1/
1(B)

Parameter block

ofjel 8AINd-g

O

uonejodiayul
Je[naJio 1oy ebuel 10118 B|qeMo|Y

jndu; dojs je
Buissaooid uonelsjgoaqg

anjeA jwi| enbio)

aw uolels|doap dois pidey

A

A

A

A

awi} uonels|aoeq

A

A

A

A

aWil} UoNLIBI820Y

anjeA jlwi| paadg

ANl A A A A

A

A

A

A

Hun jonuod

A

A

A

A

Al A A A A A

Al A A A A A

Al A A A A A

Al A A A A A

*1

"ON SIXe 90UdI)oY

oflalalalalfa]a

oflalalalalfa]a

OSsC

Aousnbaiq

apnyidwy

a|bue Buuels

/\ : Set if required.

O : Must be set.

*1: Only reference axis speed specification.

*2: (B) indicates a bit device.



5 SERVO PROGRAMS FOR POSITIONING CONTROL

Table 5.2 Servo Instruction List (continued)

Positioning data
Common Circular
S K] g 3 ) o) o = ) = =
=] E|Z =] S 2 3 L2
S|l &| 5|8 |z|8lg|8lk
8 Tl =| 8= |E|E|*)|E
. a = = =
_ Instruction Processing g 2 £ 3 3 5]
8 symbol 2 g g g <
8 3| ° =
> o <
£
c
S
‘@
[e]
o
Virtual enable Olofojolofo|—]JOlO] O] O
Number of steps 1 1 1 1 1 1 1 1 1 1 1
Number of indirect words 1 — 2 2 1 1 1 2 2 2 1
- Absolute central point-specified circular
IS & interpolation CW A O OO Al A O
° o . Absolute central point-specified circular
5% 2 interpolation CCW ALOLTO IO A|A o
€ S 3 - - -
= 8 S Incremental central point-specified circular
3 © INC 7~ interpolation CW A O O O A A O
S < ] - -
o o) . Incremental central point-specified circular
o interpolation CCW A ) @) ) A A )
Absolute auxiliary point- specified helical
> T
o ABH.L~ interpolation AlO|lOf[O ]| Al A @) ®)
EE - - - -
Sad Incremental auxiliary point- specified helical
<3| [INH interpolation AlO[O O] Aa]A O O
Absolute radius-specified helical
ABH™ interpolation less than CW 180° A ) O ) A A O O
Absolute radius-specified helical
ABHC v interpolation CW 180° or more A O O O A A O O
Absolute radius-specified helical
o ABH <~ interpolation less than CCW 180° A O O O A A O O
° 2
= 5 Absolute radius-specified helical
(5]
§ a3 ABHCY interpolation CCW 180° or more A o O o A A O O
12}
,5 g INH <% Incremental radius-specified helical
% g interpolation less than CW 180° A O O O A A O O
g' @ INHC » Incremental radius-specified helical
€ interpolation CW 180° or more ALOLO |0 A A o o
] Incremental radius-specified helical
(]
? INH <~ interpolation less than CCW 180° A ) O ) A A O O
Incremental radius-specified helical
INHC > interpolation CCW 180° or more A O O O A A O O
Absolute central point-specified helical
o
e ABH7~ interpolation CW ALTOLTO]1TO A A OO
(5]
8 - - -
o . Absolute central point-specified helical
,g interpolation CCW A ) O ) A A ) O
S Incremental central point-specified helical
Q.
® INH 7 interpolation CW ALO OO A A Oh e
€ - = -
o) . Incremental central point-specified helical
o interpolation CCW A O O O A A O O




5 SERVO PROGRAMS FOR POSITIONING CONTROL

Number of steps

71022

10 to 27

9to 26

10 to 27

Positioning data

Others

440/NO-LIVM

*2

1(8)

uoljels|e0ap/uo)eIS|ede N4

dmis

*2

1(8)

[ooue)

*2

1(B)

(paads juejsuod)
paads puewwo)

'‘ON weiboid

uonIpuoo yeaday

O[O0 ]lO|lO]l]O0]lO[O

*2

1/

1(B)

Parameter block

oljel 9AIN2-S

O

uonejodiayul
Je[nouio Joy abuel Jolle a|gemo|y

nduj dojs je
Buissaooid uonels|posqg

anjeA jwi| anbio]

aw uonels|@oap dois pidey

awi) uonels|eoaQg

awi) uonels|eooy

anjeA Jjwi| paads

Jun |0U0)

Al A A A A A

Al A A A A A

Al A A A A A

Al A A A A A

Al A A A A A

*1

"ON SIXe 90UdIB)eY

OSsC

Aouanbai4

apnyjdwy

a|bue Buipeis

/\ : Set if required.

O : Must be set.

*1:Only reference axis speed specification.

*2 : (B) indicates a bit device.



5 SERVO PROGRAMS FOR POSITIONING CONTROL

Table 5.2 Servo Instruction List (continued)

Positioning data

Common Circular
S K%} [} ° © ) [} € %) € =
x 3 ® E |3 3 £ = = S
S| 8|88 |8|2|5|8|®
8 k) s ° | = = > 14 ©
S > c 2 E 8 £
Instruction Processin 5 Slel° o | % 3
s symbol 9 E 2 £ gl <
8 3|° =
> o <
£
c
S
‘@
[e]
o
Virtual enable O O O O O O — O O O O
Number of steps 1 1 1 1 1 1 1 1 1 1 1
Number of indirect words 1 — 2 2 1 1 1 2 2 2 1
2
§ § FEED-1 1-axis fixed-pitch feed start A O O O A A
S § FEED-2 2-axes linear interpolation
2 s - fixed-pitch feed start AlO[O O] Aa]A
el
Q [}
X ] 3-axes linear interpolation
x -
- 2 FEED-3 fixed-pitch feed start A o ) o A A
T c
3 Qo .
3 a E g Speed control (I) forward rotation start A O O A
29 o
Q= j 2}
= = i
n S § g Speed control (I) reverse rotation start AN O O N
T c
3 g % é Speed control (II) forward rotation start AN O O A AN
QQ
Q = D
[2S (4] .
8 § g Speed control (I) reverse rotation start A O O A A
B
5 g s VPF Speed-position control forward rotation start | A O O O A A A
= S
23 [3:
_§- ‘S E g Speed-position control reverse rotation start | A O @) O AN A AN
Q
o b=
o g Speed-position control restart O
VSTART Speed-switching control start AN
VEND Speed-switching control end
ABS-1 O @] O A A A
g ABS-2 Speed-switching control end point address O @) O A A A
Q
o
2 ABS-3 olololalala
<
Q
7 INC-1 olololalala
o
(9]
9] Travel value up to speed-switching control
& INC-2 end point o ) o A A A
INC-3 oOlo o a]la]a
Speed-switching point
VABS absolute specification ) o A A
Speed-switching point
VINC incremental specification ) o A A




5 SERVO PROGRAMS FOR POSITIONING CONTROL

Number of steps

4t017

5t0 19

7to 21

3to 15

3t0 16

41018

2to4

1t0 13

4109

5t0 10

7t012

4109

5t0 10

7t012

4106

Positioning data

Others

440/NO-LIVM

*2

1(8)

uoljels|e0ap/uo)eIS|ede N4

dmis

*2

1(8)

[ooue)

*2

1(B)

(paads juejsuod)
paads puewwo)

'‘ON weiboid

uonIpuoo yeaday

O[O0 ]lO|lO]l]O0]lO[O

*2

1/

1(B)

Parameter block

oljel 9AIN2-S

O

uonejodiayul
Je[nouio Joy abuel Jolle a|gemo|y

nduj dojs je
Buissaooid uonels|posqg

anjeA jwi| anbio]

aw uonels|@oap dois pidey

awi) uonels|eoaQg

awi) uonels|eooy

anjeA Jjwi| paads

ANl A A A A

ANl A A A A

Jun |0U0)

*1

"ON SIXe 90UdIB)eY

OSsC

Aouanbai4

apnyjdwy

a|bue Buipeis

/\ : Set if required.

O : Must be set.

*1:Only reference axis speed specification.

*2 : (B) indicates a bit device.



5 SERVO PROGRAMS FOR POSITIONING CONTROL

Table 5.2 Servo Instruction List (continued)

Positioning data

Common Circular

Axis
Dwell time
M-code
Radius
Pitch

Auxiliary point
Central point

Instruction
symbol

Command speed

Processing

Parameter block No.
Address/travel value
Torque limit value

Positioning control

Virtual enable O O O O O ol —10O O O O

Number of steps

Number of indirect words 1 — 2 2 1 1 1 2 2 2 1

PFSTART Position follow-up control start

>

Position
follow-up
control

> Ol O
(1% gl @
2lle 23
Eil{ES S|

>
o}
E
e cn eN ol IOl ICH IO IO IO IO ICN ICH IO ION ICN [ON KON ICX IO ICX [0 I INe]

1-axis constant-speed control start

2-axes constant-speed control start

CPSTART3 3-axes constant-speed control start

[ B i
o |O [O|Oof O

CPSTART4 4-axes constant-speed control start

ABS-1

ABS-2

ABS-3

Constant-speed control passing point
absolute specification

>
vy}
%]
P

>
vy}
%]
<

O[O |0 |0

Constant-speed control

> ||| =
&l3
2|

>
vy}
(2]
¢

2|

>
sy}
u
)

Constant-speed control passing point
helical absolute specification

>
o)
T
I

O 10 |0 |O

>
@
T
G

>
o)
I
I

ol IoN [oN o e ICI IOX (o) IO I IO IO ION IO I (O IO [0)
[ > N N P g E o RO g E P I > = I > g g e
> (> > > > > > >

(OGN G IG IOXN kO [OIN O]

>
o3}
T
¢




5 SERVO PROGRAMS FOR POSITIONING CONTROL

Number of steps

410 16

3to 15

3to 17

4t017

2t0 10

3to 11

4t012

5t0 13

5to 14

41013

5to 14

9to 14

81013

9to 14

Positioning data

Others

/\ : Set if required.

440/NO-LIVM

*2
1(B)

uoljels|@oap/uoRIS|80e NI

1

dms

*2
1(B)

*1: Only reference axis speed specification.

*2: (B) indicates a bit device.

O : Must be set.

[ooue)

*2
1(B)

(paads juejsuod)
paads puewwo)

'‘ON weiboid

uonIpuoo yeaday

O[O 10O ]10]1O0[O

*2
1/

1(B)

Parameter block

oljel 9AIN2-S

O

5-11

uonejodiayul
Je[nouio Joy abuel Jolle a|gemo|y

2

nduj dojs je
Buissaooid uonels|posqg

anjeA jwi| anbio]

aw uonels|@oap dois pidey

awi) uonels|eoaQg

awi) uonels|eooy

anjeA Jjwi| paads

ANl A A A A

ANl A A A A

Jun |0U0)

Al A A A A A

Al A A A A A

Al A A A A A

*1

"ON SIXe 90UdIB)eY

0OSsC

Aouanbai4

apnyjdwy

a|bue Buipeis




5 SERVO PROGRAMS FOR POSITIONING CONTROL

Table 5.2 Servo Instruction List (continued)

Positioning data

Common Circular

Axis
Dwell time
M-code
Radius
Pitch

Auxiliary point
Central point

Instruction
symbol

Command speed

Processing

Parameter block No.
Address/travel value
Torque limit value

Positioning control

Virtual enable O O O O O ol —10O O O O

Number of steps

Number of indirect words 1 — 2 2 1 1 1 2 2 2 1

INC-1

INC-2

INC-3

INC-4

INC

Constant-speed control passing point
incremental specification

INC

INC

INC

O |0 |0 |0

INC

INC 77

INC

Constant-speed control

el 2 e e

INH

INH

INH

Constant-speed control passing point

INH - i
helical incremental specification

O |10 |]C |O

INH

INH (4«

CPEND Constant-speed control end A

o JjOo O |O |0 OO O[O OO O[O OO |O[O|O

oo |jcojOo o |O|JC OO |O|C O O[O O |OC O |O

I N> e R g N S B I = e R R g B P g P

[ = e N R I N S S R > N i R i g
O

|0 |J]O|JO O[O |0




5 SERVO PROGRAMS FOR POSITIONING CONTROL

Number of steps

2t010

3to 11

4t012

5t0 13

5to 14

4t013

5to 14

9to 14

81013

9to 14

1to2

Positioning data

Others

/\ : Setif required.

440/NO-LIVM

*2

1(B)

uoljels|@o8p/uORIB|80. NI

1

dms

*2

1(B)

O : Must be set.
*1: Only reference axis speed specification.

*2: (B) indicates a bit device.

|ooue)

*2

1(B)

(paads jueisuod)
paads puewwo)

2

‘ON weiboid

uonIpuoo yeaday

O[O 10O ]10]1O0[O

1(B)

Parameter block

oljel 9AIN2-S

O

5-13

uonejodiayul
Je[nouio Joy abuel Jolle a|gemo|y

nduj dojs je
Buissaooid uonels|posqg

anjeA jwi| anbio]

aw uonels|@oap doys pidey

awi) uonels|eoaQg

aWi) uonels|eooy

anjeA Jjwi| paads

Jun |0u0)

*1

‘ON SIXe 80oUaIB)eYy

OSsC

Aouanbai4

apnyjdwy

a|6ue Buipeis




5 SERVO PROGRAMS FOR POSITIONING CONTROL

Table 5.2 Servo Instruction List (continued)

Positioning data
Common Circular
S @ o o o | o o = 0 = <
x| 2| ¢8| |3 | 2| 5| 2| 5| ¢
Sl <| =S| &8|=|8|¢c|8|%F| 8lx&
S =z » = r —
e} [ S g = = > 14 ©
a | 5| & E| £ 2
~ 5 s | E 2| 3 38
[ Instruction . @ @ 1S = <
= Processing € 2 38 5
8 symbol ) 3 L
2 & 5
c
S
‘@
[e]
o
Virtual enable ololofolO]l]O|l —lO]O]0O0]|O
Number of steps 1 1 1 1 1 1 1 1 1 1 1
Number of indirect words 1 — 2 2 1 1 1 2 2 2 1
B
588 80
c = ® = R )
S § §_ng § § FOR-ON Repeat range start setting
T oS € -7
§- g § % % § FOR-OFF
w S
2 S ®
© NEXT Repeat range end setting
El
3
s
p= .
% 8 START Simultaneous start
E
»
© 5 ¢
§ ‘é 2 ZERO Home position return start O
g ¢
el
2 = OsC High-speed oscillation Al O VAN
S 2
T o
CHGA Servolvirtual servo current value change O O
t 9 8
[}
5 2 j::“ CHGA-E Encoder current value change 8
(SRR
CHGA-C CAM shaft current value change O O




5 SERVO PROGRAMS FOR POSITIONING CONTROL

Number of steps

2t0 3

5t0 10

Positioning data

Others

440/NO-LIVM

*2

1(B)

uoljels|@oap/uoRIS|80e NI

1

dms

*2

1(B)

[ooue)

*2

1)

(paads juejsuod)
paads puewwo)

'‘ON weiboid

uonIpuoo yeaday

O[O 10O ]10]1O0[O

*2
1/
1(B)

Parameter block

oljel 9AIN2-S

O

uonejodiayul
Je[nouio Joy abuel Jolle a|gemo|y

2

nduj dojs je
Buissaooid uonels|posqg

anjeA jwi| anbio]

aw uonels|@oap dois pidey

awi) uonels|eoaQg

awi) uonels|eooy

anjeA Jjwi| paads

Jun |0U0)

*1

"ON SIXe 90UdIB)eY

OSsC

Aouanbai4

apnyjdwy

a|bue Buipeis

/\ : Setif required.

O : Must be set.

*1:Only reference axis speed specification.

*2 : (B) indicates a bit device.

5-15



5 SERVO PROGRAMS FOR POSITIONING CONTROL
L/}

5.3 Positioning Data

The positioning data set in the servo programs is shown in Table 5.3.

Table 5.3 Positioning data

Name

Setting value using a peripheral device

Explanation

Default
value

Setting range

inch degree PLS

Common Settings

Parameter block
No.

« Set based on which parameter block
deceleration processing at the acceieration/
deceleration processing and STOP input.

1to 64

Axis

« Set the starting axis.
« It becomes the interpolation starting axis No.
at the interpolation.

11032

Absolute data
method

Set the positioning address as an
absolute method with an absolute
address.

Address

-214748364.8 | -21474.83648 -2147483648
to 214748364.7 to 0 to 359.99999 to

[um] 21474.83647 2147483647

Incremental
data method

Address/travel value

Set the positioning address as an
incremental data method with a travel
value. Travel direction is indicated by
the sign. Only positive settings can
be made at the speed/position
control.
Positive : Forward rotation

(address increase direction)
Negative: Reverse rotation

(address decrease direction)

Travel
value

Expect for the speed/position switching control

0 to +2147483647

Speed/position switching control

Oto
214748364.7
[um]

Oto
21474.83647

Oto
21474.83647

0to 2147483647

Command speed

« Sets the positioning speed.

« Units for speed are the "control units" set in
the parameter block.

« It becomes the combined-speed/long-axis
reference speed/reference axis speed at the
interpolation starting. (PTP control only)

0.001 to
2147483.647
[degree/min]

0.001 to
600000.000
[inch/min]

0.01to
6000000.00
[mm/min]

1 to 10000000
[PLS/s]

Dwell time

« Set the time until outputs the positioning
complete signal (M2401+20n) after
positioning to positioning address.

O[ms]

0 to 5000[ms]

M-code

* Set the M-code.

« Set for each point at the speed-switching
control and constant-speed control.

» Updated it at the start or specified point.

0to 32767

Torque limit value

« Set the torque limit value.
* The torque limit is perfomed based on the
parameter block data at the start. The speed-

Torque limit
setting
valued [%]

switching control can be set for each point in the
and the setting torque limit values can be parameter
performed with the specified point. block

1 to 500[%]




5

SERVO PROGRAMS FOR POSITIONING CONTROL

Setting value using the Motion SFC program (Indirect setting) Indirect setting Processing at the setting error
Setting range Possible/ Number of | Error item data 4|  Control using Not start
mm inch degree PLS not possible| used words (Stored in D9190) default value
1to 64 O 1 1 O
_ % _ _
-2147483648 | -2147483648
t0 2147483647 | to 214748647 01035999999 | -2147483648
. X 109
(x 101[pm]) (% 10%inch]) (X 10”[degree]) | to 2147483647 103 (Mot
Except for the speed/position switching control
0 to +214783647 0O
Speed/position switching control
O 2
0to 21474836470 to 2147483647 |0 to 2147483647 -
K 0to 2147483647
(x10"ml) | (x 10%inch]) |(x 10°[degree]) °
1to 60000_9000 1to 60000_?000 1to 21474%3647 110 10000000
(<10 (<10 (x10 (PLS/s] @) 2 4 O (Note-2) O (Note-3)
[mm/min]) [inch/min]) [degree/min])
0 to 5000[ms] O 1 5 O
0to 32767 O 1 6 O
1 to 500[%] O 1 7 O

REMARK

(Note-1): The "n" in n03, n08, n09 and n10, indicates the axis No. (1 to 32).
(Note-2): When an error occurs because the speed limit value is exceeded, it is

controlled at the speed limit value.

(Note-3): Applies when the command speed is "0".
(Note-4): If there are multiple errors in the same program, the latest error item data is
stored.



5 SERVO PROGRAMS FOR POSITIONING CONTROL

Table 5.3 Positioning data (Continued)

Setting value using a peripheral device
Name Explanation Default Setting range
value mm inch degree PLS
Absolute « Set at the auxiliary point-specified circular -214748364.8 to 21474.83648 2147483648
> interpolation. 214748364.7 |, . 0t0 359.99999 |
8 €|data method P t0 21474.83647 ° to 2147483647
=] — [um]
2 = | tal
ncrementa
+
data method 0 to +2147483647
S Absolute * Set at the radius-specified circular 0.1to 0.00001 to
© interpolation. 429496729.5 ) 0 to 359.99999 |1 to 4294967295
S| o [|data method . . 42949.67295
el 2 « The sitting ranges depending on the [um]
[9] 2 T . . -
el 2 positioning nethod is shown to the right. 0.1to
- Incremental 0.00001 to 0.00001 to
% data method 2147[:'8m:;64'7 21474.83647 2147483647 110 2147483647
o Absolute « Set at the central point-specified circular -214748364.8 to 21474 83648 2147483648
= . . - . E
8 |data method interpolation. 214748364.7 t0 2147483647 0 to 359.99999 t0 2147483647
® — [Hm]
e [Incremental .
S |4ata method 0to 2147483647
Number of pitches |+ Set at the helical interpolation. — 0 to 999
Control unit « It can be set only items to be changed of the 3 0 1 2 3
specified parameter block data. 0.011 0.001 t 0.001 t
o  Refer to Section 4.4 "Parameter Block” for 200000 Lo oot to PUlto 1 to 10000000
Speed limit value details of each data (PLS/s] 6000000.00 600000.000 2147483.647 (PLS/s]
' [mm/min] [inch/min] [degree/min]
Acceleration time 1000[ms] 1 to 65535[ms]
é Deceleration time 1000[ms] 1 to 65535[ms]
S [Rapid st
9] apia s o-p ) 1000[ms] 1 to 65535[ms]
‘@ |deceleration time
g S-curve ratio 0[%] 0to 100[%]
g Torque limit value 300[%] 1 to 500[%)]
D:)Zj:;?:ogn 0 0: Deceleration stop based on the deceleration time
FS)TOP inp?]t 1: Deceleration stop based on the rapid stop deceleration time
Allowable error
0 to 10000.0
range for circular 100[PLS] 0[ m] 0 to 1.00000 0 to 1.00000 0 to 100000
interpolation !




5 SERVO PROGRAMS FOR POSITIONING CONTROL

Setting value using the Motion SFC program (Indirect setting) Indirect setting Processing at the setting error
Setting range Possible/ Number of | Error item data N4 Control using Not start
mm inch degree PLS not possible| used words (Stored in D9190) default value
-5
(% 10'1[pm]) (> 10%inch]) (X 10”[degree]) | to 2147483647 o 2% 2 nog (Note)
0to 2147483647
1t0 4294967295|1 to 4294967295| 0 to 35999999
: 1to 4294967295
(x10"um)) | (% 10%inch)) | (x 10%degree])| =
2 n09 (Note-1) O
110 2147483647|1 to 21474836471 to 2147483647
(x10"[umD) | (x10%inch]) | (x 10°[degree]) 1102147483647 o
-2147483648 -2147483648
010 35999999 | -2147483648
to 2147483647 | to 2147483647 (% 10°degree]) | to 2147483647 O
(x10"um]) | (x 10%inch]) d 2% 2 n10 Mote-D
0to +2147483647 O
0 to 999 O 1 28
0 1 2 3 O 1 11
1to
1o 600092000 1o 600092000 2147483647 | 1to 10000000
(<10 (> 10 (x 10° [PLS/s] © 2 12
/mi inch/mi
[mm/min]) [inch/min]) [degree/min])
1 to 65535[ms] O 1 13
1 to 65535[ms] O 1 14
1 to 65535[ms] O 1 15 o
0 to 100[%] O 1 21
1 to 500[%] O 1 16

0: Deceleration to a stop in accordance with the deceleration time
1: Deceleration to a stop in accordance with the rapid stop O 1 —
deceleration time

1 to 100000 1 to 100000 1 to 100000 1 to 100000
(x107ml) | (x 10%inchl) | (x 10°[degree]) [PLS]

REMARK

(Note-1): The "n" in n03, n08, n09 and n10, indicates the axis No. (1 to 32).
(Note-4): If there are multiple errors in the same program, the latest error item data is
stored.
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Table 5.3 Positioning data (Continued)

Setting value using a peripheral device

positioning at each pass point for constant-
speed control instruction.

Name Explanation Default Setting range
value mm inch degree | PLS
Repeat condition |Set the repeat conditions between FOR-
(Number of TIMES instruction and NEXT instruction. — 1 to 32767
repetitions)
Repeat condition |Set the repeat conditions between FOR- _ XY M.B.E
(ON/OFF) ON/OFF instruction and NEXT instruction. T
Program No. Set the program No. for simultaneous start. o 0 to 4095
Set the speed for points on the way in the
Command speed |servo proZram. ’ ’ 0.01to 0.001 to 0.001 to 1 to 10000000
(constant-speed) — 6000000.00 600000.000 2147483.647 (PLS/s]
[mm/min] [inch/min] [degree/min]
Set to stop execution of a servo program by
g Cancel deceleration stop by turning on the specified — X, Y,M,B, F
g bit device in the servo program.
Set to cancel positioning to pass point and
execute the positioning to the next point by
Skip turning on the specified bit device during — X, Y,M,B,F

FIN acceleration/
deceleration

Set to execute positioning to each pass point
for constant-speed control instruction by
turning on the FIN signal.

1 to 5000[ms]

WAIT-ON/OFF

Set to make state of the wating for execution
by constnt-speed control and execute the
positioning immediately by turning on/off the
command bit device.

X, Y,M,B, F
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Setting value using the Motion SFC program (Indirect setting) Indirect setting Processing at the setting error
Setting range Possible/ Number of | Error item data N4 Control using Not start
mm inch | degree | PLS not possible| used words (Stored in D9190) default value
1 to 32767 O 1 18 Control by K1
0 to 4095 O 1 19 O

1to

1 to 600000000 | 1 to 600000000 2147483647 | 1 to 10000000

( % 10—2 ( % 10—3 5 e 2 4 O (Note-2) O (Note-3)
. . ) (%10 [PLS/s]
/ h/
[mm/min]) [inch/min]) [degree/min])
Control by
1 to 5000[ms] O 1 13 1000[ms]

REMARK

(Note-2): When an error occurs because the speed limit value is exceeded, it is
controlled at the speed limit value.

(Note-3): Applies when the command speed is "0".

(Note-4): If there are multiple errors in the same program, the latest error item data is
stored.
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5.4 Setting Method for Positioning Data

This section describes how to set the positioning data used in the servo program.
There are two ways to set positioning data, as follows:

(1) Setting by specifying numerical values ... Refer to Section 5.4.1

(2) Indirect setting by word devices ............. Refer to Section 5.4.2

"Setting by specifying numerical values" and "indirect setting by word devices" can be
used together in one servo program.

5.4.1 Setting method by specifying numerical values

In the setting method by specifying numerical values, each positioning data is set by a
numerical value, and it becomes fixed data.

Data can be set and corrected using a peripheral device only.

<K 11> ! Numerical value setting for
positioning data
ABS-3 / v )
Axis 1, 3000000.0 Fixed data for one servo
Axis 2, 5500000.0 program.
Positioni Axis 3, -2500000.0
ositioning | L/ Combined-speed  40000.00
data Dwell 2500
M-code 12
P.B. 3

Fig. 5.3 Setting example of positioning data by specifying numerical value
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L/}

5.4.2 Indirect setting method by word devices (D, W and #)

In the indirect setting method™*™" by word devices, the word device (D, W and #) No.
is specified to the positioning data specified with the servo program.

By using the contents (data) of specified word device using the Motion SFC program
(Automatic refresh, etc.), multiple positioning controls can be executed in one servo
program.

The word device used in the indirect setting is the device of the Motion CPU but the

device of the PLC CPU.
The device memory composition of the Motion CPU and PLC CPU is shown below.

Composition between modules
PLC CPU Motion CPU

1) 2)

Device memory

Device memory

4 4 4
SSCNET
1 l PLC bus l

Servo amplifier

Motion control
processor

PLC control
processor

Shared memory

Sensor, solenoid, etc. PLC intelligent function Motion control dedicated I/F
(DI/O) module (A/D, D/A, etc.) (DOG signal, manual pulse Servomotor
generator)
Note): Device memory data : 1) x 2)

(Note-1): Device memory in the Motion CPU.
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(1) Devices for indirect setting data

The devices for indirect setting data are data registers (D), link registers (W) and

motion registers (#). (Word devices except the data registers, link registers and
motion registers cannot be used.)

The usable data registers are shown in the table below.

Word device Usable devices
D 800 to 8191
W 0 to 1FFF
# 0 to 7999

<K 11> +

ABS-3

Indirect setting by word device
Execute the positioning control by the data of

s . 03008 (D3001, D3000), (D3005, D3004), (W11, W10),
Axie 2’, D3004 W1B0 and D3600.
. Axis 3, Wo010
S’OtSItlonlng [+ Combined-spged 40000.004—— Numerical value setting
ata Dwell W1B0
M-code D3600
P.B. 3

————Axis No. cannot be set indirectly by word device.

Fig. 5.4 Example of setting positioning data by numerical value setting

(2) Inputting of positioning data
In indirect setting by word devices, the word device data is inputted when the
servo program is executed using the Motion CPU.

It must be executed the start request of the servo program after data is set in the
device used for indirect setting at the positioning control.

POINTS

(1) Indirect setting by word devices of the axis No. cannot be set in the servo
program.

(2) Take an interlock by using a start accept flag (M2001 to M2032) not to change
the device data for indirect setting until the specified axis has accepted the start
command.

If the data is changed before the start command is accepted, positioning may
not be controlled in a normal value.
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6. POSITIONING CONTROL

This section describes the positioning control methods.
6.1 Basics of Positioning Control

This section describes the common items for positioning control, which is described in
detail after Section 6.2.

6.1.1 Positioning speed

The positioning speed is set using the servo program.

Refer to Chapter 5 for details of the servo programs.

The real positioning speed is set in the positioning speed and speed limit value using

the servo program is shown below:

« If the positioning speed setting is less than speed limit value, the positioning is
executed with the setting positioning speed.

« If the positioning speed setting is less than speed limit value, the positioning is
executed with the positioning speed.

r----Examples cc Tttt T T T T T T T T T o T Tom T mmmmmmommmmmmommmo-oo-

(1) If the speed limit value is 120000[mm/min] and the positioning speed setting is
100000[mm/min], the positioning speed is as follows.

\Y,

A Speed limit value
120000 ---=--- N ~—— Positioning speed
100000 F----- - 2

> t
Acceleration time of Deceleration time of
parameter block parameter block

(2) If the speed limit value is 100000[mm/min] and the positioning speed setting is
120000[mm/min], the positioning speed is as follows.

X Positioning speed
120000 A —— Speed limit value
100000 - (Real positioning speed)
— PEEN R
Acceleration time of Deceleration time of
parameter block parameter block
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6.1.2 Positioning speed at the interpolation control

The positioning speed of the Motion CPU sets the travel speed of the control system.
(1) 1 axis linear control
Travel speed is the positioning speed of the specified axis at the 1 axis
positioning control.

(2) Linear interpolation control
Positioning is controlled with the speed which had the control system specified at
the interpolation control.
The positioning speed can be set using one of the following three methods at the
2 to 4 axes linear interpolation control:
» Combined-speed specification
* Long-axis speed specification
» Reference-axis speed specification
Control method of the Motion CPU control for every specified method is shown
below.
(@) Combined-speed specification
The Motion CPU calculates the positioning speed of each axis (V1 to V2)
using the travel value (D1 to D4) of each axis based on the positioning speed
(V) of the setting control system.
Positioning speed of the control system is called the combined-speed.
Set the combined-speed and the travel value of each axis in the servo
program.

2 axes linear interpolation control is shown below.
Axis 2

4 [Program example]
S (10000, 15000) <K 50>
3 ABS-2
\Y i Axis 1, 10000 | [PLS]
Va | Axis 2, 15000 | [PLS]
3 Combined-speed 7000 | [PLS/s]
 — > Axis 1

Axis 1 travel value: D1 = 10000[PLS]
Axis 2 travel value: D2 = 15000[PLS]
Combined speed: V = 7000[PLS/s]

The Motion CPU calculates the positioning speed of each axis using the following
calculation formulas in the above condition :

Axis 1 positioning speed : V1=V < D1/ ~/Di*+ D2?

Axis 2 positioning speed : V2=V < D2/ ~/D+*+ D2?
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(b) Long-axis speed specification
It is controlled based on the positioning speed (Long-axis speed: V) of the
largest travel value axis among address set as each axis.
The Motion CPU calculates the positioning speed of other axes (V11to V3)
using the each axis travel value (D1 to D4).
Set the long-axis speed and the travel value of each axis using the servo
program.

4 axes linear interpolation control is shown below.
Axis 1 travel value: D1 =10000[PLS] [Program example]

Axis 2 travel value: D2 = 15000[PLS] « 51> _|_
Axis 3 travel value: D3 = 5000[PLS] ABS-4
Axis 4 travel value: D4 = 20000[PLS] Axis 1, 10000 | [PLS]
Axis 2, 15000 | [PLS]
Long-axis speed: V = 7000[PLS/s] Axis 3, 5000 | [PLS]
: . . Axis 4, 20000 | [PLS]
In this example, since the reference axis Long-axis speed 7000 | [PLS/s]

controlled with the positioning speed
specified with axis 4.

The Motion CPU calculates the
positioning speed of other axes using the
following calculation formulas:

Axis 1 positioning speed : Vi=D1/DsxV
Axis 2 positioning speed : V2= D2/ DsxV
Axis 3 positioning speed : Vs=Ds/ D4 <V

E is axis 4 of the largest travel value, it is

The following conversions are performed if the control units of each axis
differ.
1) Combination of axes set in [mm] and [inch]

a) If the interpolation control units are [mm]

* Travel value: Convert the travel value of axis set in [inch] into [mm]
using the formula: inch setting value X 25.4.

* Speed : The largest travel value axis is controlled with the long-
axis speed and the other axes are controlled with the
speed based on the long-axis speed, as the result of
conversion.

b) If the interpolation control units are [inch]

* Travel value: Convert the travel value of axis set in [mm] into [inch]
using the formula: mm setting value + 25.4.

* Speed : The largest travel value axis is controlled with the long-
axis speed and the other axes are controlled with the
speed based on the long-axis speed, as the result of
conversion.



6 POSITIONING CONTROL

2) Discrepancy between interpolation control units and control units

* Travel value: The travel value of each axis is converted into [PLS] unit
with the electronic gear of self axis.

* Speed : The largest travel value axis is controlled with the long-
axis speed and the other axes are controlled with the
speed based on the long-axis speed, as the result of
conversion.

The positioning speed is converted into [PLS/s] unit as
the long-axis speed with the electronic gear that the
interpolation control units correspond to control units.



6 POSITIONING CONTROL

POINTS

(1) Speed limit value and positioning speed
» The setting speed limit value applies to the long-axis speed.
* Be careful that the combined-speed may exceed the speed limit value at the
long-axis speed specification.
S Example -t mt ot mmm oo mmm oo s oo oo oo oo oo oo m oy
The following settings at the 2 axes linear interpolation, the combined-speed
exceeds the speed limit value.

Axis 1 travel value : 100 [PLS]
Axis 2 travel value : 200 [PLS]

Long-axis speed : 50 [PLS/s]

Speed limit value : 55 [PLS/s] K 2
In this example, since the reference-axis 'Eg;z 1, 100 | [PLS]
is axis 2 of the largest travel value, it is Axis 2, 200 | [PLS]
controlled with the speed limit value specified | "9 speed 50 | [PLSHS]
with axis 2.

for each axis are as follows:

Axis 1 positioning speed : 100/ 200 X 50 =
25 [PLS/s]

Axis 2 positioning speed : 50 [PLS/s]
Combined-speed : ~/25° + 50° = 55.9[PLS]

I Axis 1 positioning ACombined-speed

: speed %
1 !

?

Axis 2 positioning speed

The positioning speed and combined-speed E

(2) Relationship between speed limit value, acceleration time, deceleration time
and rapid stop deceleration time.
* The real acceleration time, deceleration time and rapid stop deceleration
time are set by the setting long-axis speed.

1
1
1
1
1
1
|
Real acceleration time |
Setting acceleration time :
Real deceleration time '
1
1
1
1
1
1
1
1

1)
2)
3)
> 4) Setting deceleration time
5)
6)

> Time
>
D :;-,_)’ 3) Real rapid stop deceleration time
:75’ Setting rapid stop deceleration time
- >
2) 4)

(c) Reference-axis speed specification
The Motion CPU calculates the positioning speed of other axes (V1to V3)
based on the positioning speed (reference-axis speed : V) of the setting
reference-axis using the each axis travel value (D1 to D4).
Set the reference-axis No., reference-axis speed and each axis travel value

6-5
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
:
1
1
' In this example, since the reference-axis
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

using the servo program.

4 axes linear interpolation control is shown below.

Axis 1 travel value: D1 = 10000 [PLS]
Axis 2 travel value: D2 = 15000 [PLS]
Axis 3 travel value: D3 = 5000 [PLS]
Axis 4 travel value: D4 = 20000 [PLS]
Reference axis speed: V = 7000 [PLS/s]
Reference axis: Axis 4

is axis 4, it is controlled with the positioning
speed specified with axis 4.

The Motion CPU calculates the positioning
speed of other axes using the following
calculation formulas:

Axis 1 positioning speed : V1=D1/DasxV
Axis 2 positioning speed : V2= D2/ D4 xV
Axis 3 positioning speed : V3= D3/ D4 xV

[Program example]

<K 52> —|—

ABS-4
Axis
Axis
Axis
Axis
Reference-axis speed
Reference-axis

oM~

10000
15000
5000
20000
70000
4

[PLS]
[PLS]
[PLS]
[PLS]
[PLS/s]

POINTS

(2) Indirect specification of the reference-axis

(Refer to Section 5.4.2.)

and rapid stop deceleration time.

> Time

(1) Reference-axis speed and positioning speed of other axes
* Be careful that the positioning speed of an axis for a larger travel value than
the reference-axis may exceed the setting reference-axis speed.

1) Real acceleration time
2) Setting acceleration time
3) Real deceleration time
4) Setting deceleration time

5) Real rapid stop deceleration time
6) Set rapid stop deceleration time

* The reference-axis can be set indirectly using the word devices D, W and #.

(3) Relationship between speed limit value, acceleration time, deceleration time

* The real acceleration time, deceleration time and rapid stop deceleration
time are set by the reference-axis speed setting
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(3) Circular interpolation control
The angular speed is controlled with the setting speed at the circular interpolation

control.

Control with the setting speed

6.1.3 Control units for 1 axis positioning control

It is controlled in the control units specified with the fixed parameters at the 1 axis
positioning control.
(The control unit specified with the parameter block is ignored.)

6.1.4 Control units for interpolation control

(1) The interpolation control units specified with the parameter block and the control
units of the fixed parameter are checked.
If the interpolation control units specified with the parameter block differ from the

control units of the each axis fixed parameter for the interpolation control, it shown

below.

Interpolation control units in the parameter block

mm

inch

degree

PLS

Starting method

Condition for
normal start

There are axes whose control
unit set in the fixed parameter is
[mm] and [inch].

There are axes
whose control
unit set in the
fixed parameter
is [degree].

There are axes
whose control
unit set in the
fixed parameter

is [PLS].

Positioning control starts by the interpolation
control units of parameter block.

Condition for

(Error code [40])

unit mismatch error

Control units of the fixed parameter for all axes differ from the
interpolation control units specified with parameter block.

« If the control units of axes to be interpolation-
controlled are the same, control starts in the
preset control unit.

« If the control units of axes to be interpolation-
controlled are different, control starts in the unit
of highest priority as indicated below.

[ Priority: PLS > degree > inch > mm|

<Example>
If axis is set to 1000[PLS] and 10.000[inch],
10.000[inch] setting is considered to be
10000[PLS].




6 POSITIONING CONTROL

(2) The combinations of each axis control units for interpolation control are shown in
the table below.

Mm inch degree PLS
mm 1) 2) 3) 3)
inch 2) 1) 3) 3)
degree 3) 3) 1) 3)
PLS 3) 3) 3) 1)
Remarks

1): Same units
2): Combination of [mm] and [inch]
3): Unit mismatch
(@) Same units (1))
The position command is calculated with the setting address (travel value),
positioning speed or electronic gear, the positioning is executed.

POINT

If control units for one axis are "degrees" at the circular interpolation control, use
"degrees" also for the other axis.

(b) Combination of [mm] and [inch] ( 2) )

- If interpolation control units are [mm], positioning is controlled by calculating
position commands from the address, travel value, positioning speed and
electronic gear, which have been converted to [mm] using the formula: inch
setting value * 25.4 = mm setting value.

- If interpolation control units are [inch], positioning is controlled by
calculating position commands from the address, travel value, positioning
speed and electronic gear, which have been converted to [inch] using the
formula: mm setting value + 25.4 = inch setting value.

(c) Discrepancy units ( 3))
1) The travel value and positioning speed are calculated for each axis.
- The electronic gear converts the travel value for the axis to [PLS].
« For axis where the units match, the electronic gear converts the
positioning speed to units of [PLS/s].
Positioning is conducted using position commands calculated from travel
values converted to [PLS] and speeds and electronic gear converted to
[PLS/s].
2) If the interpolation control units match for two or more axes at the 3-axes
or more linear interpolation, the positioning speed is calculated with the
electronic gear for the axis with the lowest No.
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6.1.5 Control in the control unit "degree"

If the control units are "degree", the following items differ from other control units.
(1) Current value address
The current addresses in the control unit "degree" are ring addresses from 0° to
360°.
359.99999° 359.99999°

0° 0° 0’

(2) Stroke limit valid/invalid setting
The upper/lower limit value of the stroke limit in the control unit "degree" is within
the range of 0° to 359.99999°
(a) Stroke limit is valid
Set the "lower limit value to upper limit value of the stroke limit" in a
clockwise direction to validate the stroke limit value.

\Slockwise

90.00000°

0

315.00000°,

1) If travel range in area A is set, the limit values are as follows:
* Lower stroke limit value: 315.00000°
*» Upper stroke limit value: 90.00000°

2) If travel range in area B is set, the limit values are as follows:
* Lower stroke limit lower limit value: 90.00000°
» Upper stroke limit upper limit value: 315.00000°

(b) Stroke limit is invalid
Set the "upper stroke limit value" equal to "lower stroke limit value" to
invalidate the stroke limit value.
It can be controlled regardless the stroke limit settings.

POINTS

(1) Circular interpolation including the axis which set the stroke limit as invalid
cannot be executed.

(2) When the upper/lower limit value of the axis which set the stroke limit as valid
are changed, perform the home position return after that.

(3) When the stroke limit is set as valid in the incremental data system, perform
the home position return after power supply on.

6-9
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(3) Positioning control
Positioning control method in the control unit "degree" is shown below.
(a) Absolute data method (ABSLO instructions)
Positioning in a near direction to the specified address is performed based

on the current value.
---- Examples--------------"--"-""""""""

(1) Positioning is executed in a clockwise direction to travel from the current value:
of 315.00000° to 0°. |

(2) Positioning is executed in a counter clockwise direction to travel from the
current value of 0° to 315.00000°.

1

1

1

1

|

315.00000°» 0° 0°—» 315.00000°
0° 0° E
315.00000° 315.00000°
1

1

1

1

1

1

1

1

1

1

1

1

POINTS

(1) The positioning direction of absolute data method is set a clockwise/counter
clockwise direction by the setting method of stroke limit range, positioning in the
shortest direction may not be possible.

————— Example ----------------------------"-"--"---"---"-~-~------ -~
Travel from the current value 0° to 315.00000° must be clockwise positioning
if the lower stroke limit value is set to 0°and the upper limit value is set to
345.00000°.

345.00000°, 9

1
1
1
1
1
1
1
1
1
|
1
: 315.00000°
1
1
1
1
1
1
1
1
1
1
1
1

/Clockwise positioning

(2) Set the positioning address within the range of 0° to 360°.
Use the incremental data method for positioning of one revolution or more.

(b) Incremental data method (INCO instructions)
Positioning by the specified travel value to the specified direction.
The travel direction is set by the sign of the travel value, as follows:
* Positive travel value ................ Clockwise rotation
* Negative travel value............... Counter clockwise rotation

POINT

Positioning of 360° or more can be executed in the incremental data method.

6-10




6 POSITIONING CONTROL

6.1.6 Stop processing and restarting after stop

This section describes the stop processing after a stop cause is input during
positioning and restarting after stop.
(1) Stop processing
(a) Stop processing methods
Stop processing during positioning by stop cause are as follows.
1) Deceleration stop (Process 1)....... Deceleration stop by "stop deceleration
time" of parameter block.

Speed limit value
_________________ N\ Stop cause
Operation speed i i
i ! Stop
Real deceleration time ——» .
"Stop deceleration time" of —» : <
parameter block
2) Rapid stop (Process 2).................. Deceleration stop by "rapid stop
deceleration time" of parameter block.
__________________ 3\\\ Stop cause
i \/
o Stop
Real deceleration time —»: <
"Rapid stop deceleration :3 : <
time" of parameter block
3) Immediate stop (Process 3)........... Stop without deceleration processing.

— Stop cause

Stop
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4) Stop using the manual pulse generator (Process 4)
.................. Deceleration stop by the "deceleration time" of
(Smoothing magnification + 1) X 56.8[ms].

(b) Priority for stop processing
Priority for stops when a stop cause is input is as follows:

| Process 1 < Process 2 < Process 3 |

A rapid stop is started if a rapid stop cause is input during one of the following types
of deceleration stop processing :

« After automatic deceleration start during positioning control;

* During deceleration after JOG start signal turns off;

* During deceleration stop processing by stop cause (Process 1).

Deceleration stop processing

Rapid stop cause

“«— Rapid stop deceleration
\, processing
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(c) Stop commands and stop causes
Some stop commands and stop causes affect individual axis and others
affect all axes.
However, during interpolation control, stop commands and stop causes
which affect individual axis also stop the interpolation axis.

For example, both Axis 1 and Axis 2 stop after input of a stop command
(stop cause) during the Axis 1 and Axis 2 interpolation control.

Stop processin

Axis
No. Sto itioni iti Ei i
p cause classification Positioning Speed Jog Home position| Manual pulse [ror processing
control control operation return generator
Pi 1orP 2
STOP signal input (STOP) of the rocess- orrrocess . : .
1 Q172LX ON « According to deceleration processing on STOP input
parameter of parameter block.
Stop command
2 |'m3200 + 200" ON Process 1
Rapid stop command Process 4
3 |"M3201 + 20n" ON Individual |T0°eSS 2
4 [FLS input signal OFF of Q172LX Process 1 or Process2
* According to deceleration processing on STOP input Refer to APPENDIX "1 Error
5 [RLS input signal OFF of Q172LX parameter of parameter block. Codes Stored Using The
6 Servo error detection Process 3 Motion CPU"
"M2408 +20n" ON
7 |PLC ready flag M2000 OFF Process 1
o
pR F')d " fthe all - Process 4
apid stop of the all axes using a
° peripheral devices Note-") Process 2
10 [Motion CPU stop Process 1
11 [Motion CPU reset All axes Process 3 -
12 [PCPU WDT error Process 3 (l\)/lfl073 (PCPUWDT error)
13 |Other CPU WDT error Process 1 -
14 [Motion CPU power off Process 3 —
Servo amplifier is stopped at
15 |Forced stop Process 3 the servo OFF.
Major error at the start
16 |Servo amplifier power off Individual |Process 3 !
(no servo)
. Individual o o
17 |Speed change to speed "0 (Noto-2) Process 1

(Note—1): Test mode
(Note—2): Applies to all axes used in the servo program set in the speed "0".
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(2) Re-starting after stop

(a) Ifit stopped by the stop command or stop cause (except change speed to
speed "0"), re-starting is not possible.
However, it stopped by the STOP input of the Q172LX ON, the stop
command (M3200+20n) ON or the rapid stop command (M3201+20n) ON
during speed/position switching control, re-starting is possible using
VPSTART instruction.

(b) Ifit stopped by the speed change to speed "0" using CHGV instruction, re-
starting is possible by executing the speed change to speed other than "0".

\Y
A Speed before speed change

Speed after re-starting

A 2)‘ >t
Stop by the speed i i Re-starting
change to speed "0" ! !
Servo program start N
Start accept flag OFF 1) | 3)
(M2001 to M2032) |
CHGYV instruction l_l\ l_l\ |_I\

Speed changing flag ﬁ ﬁ ( ﬁ
(M2061+n) \
Stop command

3

1) The start accept flag (M2001 to M2032) remains on after stop by the
speed change to "0".

2) Re-starting by changing the speed again.

3) However, if the start accept flag (M2001 to M2032) turns off by turning
on the stop command (M3200+20n), re-starting is not possible even if
make a speed change once again.
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(3) Continuation of positioning control
This section describes the processing which performed servo program No. which
was being performed before the stop, after stop by turning on the STOP input of
the Q172LX ON, the stop command (M3200+20n) ON or the rapid stop
command (M3201+20n) ON.
(a) 1 axis linear control/2 or 3 axes linear interpolation control
1) For ABSO ....... Positioning control from the stop address to target
address by the target address specification.

Axis 2

A

Stop position by
stop command

Target address

Start address 2 after stop

Start address 1

» Axis 1

2) For INCO ........ Positioning control of the travel value from the stop
address.

Axis 2 Stop position by stop
A command . v

Travel from address 1
Travel from address 2

Address 2 (start address after stop)

Address 1 (start address)

> Axis 1

When the address 2 is moved to the same address (address which
calculates with start address + specified travel value) using the INCO, the
following processing using the servo program and Motion SFC program is
required.

[Servo Program]

The travel value of servo program which executes the positioning from
address is set indirectly by the word devices, as follows.

<K 10> —|—

INC-2 Travel value
Axis 1, D3000
Axis 2, D3002
Combined-speed 5000
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L/}

[Processing in the Motion SFC Program]

1. Transfer the start address to word devices of the Motion CPU before
starting.

2. Calculate the target address by applying the travel value to the address
before starting.

3. Calculate the residual travel value by subtracting the stop address from
the target address.

4. Store the residual travel value in the servo program for travel value
register.

5. Perform the servo program.

Axis 2

Stop position by stop command
[Address 2 (start address after stop)]

. | Address 2 (Note)

Address1 el PY I;?J: Ifrom
(start address) : Address 1
> Axis 1

' Travel value from:

: Address 2 (Note)
—

Travel value from Address 1

>  (Note): Store in registers for travel value.
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6.1.7 Acceleration/deceleration processing

Acceleration/deceleration are processed by the following two methods.

(1) Trapezoidal acceleration/deceleration processing
This is a conventional linear acceleration/deceleration processing.
The acceleration/deceleration graph resembles a trapezoid, as shown in the
diagram below.

Va

Positioning speed

: : -t
O T > - T > Time
Acceleration time Deceleration time:

(2) S-curve acceleration/deceleration processing
S-curve ratio is set as a parameter to provide gentler acceleration and
deceleration than trapezoidal processing. The acceleration/deceleration graph is
sinusoidal, as shown in the diagram below.
Set the S-curve ratio in the parameter block (Refer to Section 4.4.2) or using the
servo program.

Va
Positioning speed

>t
O > Time

Acceleration time' Deceleration time

S-curve ratio set the part of the sine curve used to produce the acceleration and
deceleration curve as shown in the diagram below.

, A | v
i‘ | B | " i Ao T
P > ! ! (Example) |
Ul B2 > BI2 i | Positioning |
i | speed 3
i S-curve ratio 100[%]
E i VA
o ! Positioning ! b/
P —sine curve : speed | P b/a=0.7
= i SN
_ | L >t
[ s-curve ratio = B/AX 100% | : S-curve ratio 70[%]

6-17
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S-curve ratio can be set by the servo program is following two methods.
(a) Direct specification

S-curve ratio is set directly as a numeric value from 0 to 100.

<K 10> _|_

INC-2 le—— 2 axes linear positioning control
Axis 1, 100000 eAxisused.......... Axis 1, Axis 2
Axis 2, 250000 («——

. Axis 1 ...100000
Combined-speed 1000 Travel value to

® .
S-curve ratio 80 <_sttop position { Axis 2 . .. 250000

Positioning speed . . .. 1000

S-curveratio........ 80[%]

(b) Indirect specification

S-curve ratio is set by the contents of data registers.
The usable data registers are shown below.

Word devices Usable devices
D 800 to 8191
W 0 to 1FFF
# 0 to 7999

<K 10> _|_

ABS-1 «—— 1 axis linear positioning control

Axis 1, 30000 [(«— JeAxisused ............. Axis 1, Axis 2
Speed 400000 41°Positioning address . .... 30000
S-curve ratio D3487 4—\_ Positioning speed . . . . . .. 400000

Indirect specification by word devices
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6.2 1 Axis Linear Positioning Control

Positioning control from the current stop position to the fixed position for specified axis
is executed.

Positioning is controlled using ABS-1 (Absolute data method) or INC-1 (Incremental
data method) servo instructions.

Items are set in peripheral devices

Common Arc Parameter block Others
c
K<)
kS
[}
=| 5
a| &
£l £
8 &
Servo Positioning Number of o »| 3
. . € | = Speed change
instruction method control axes = S| ©
= Oy O
S c| =
. = »l ©
S [} © 2 o
Z % kel 9] ol © E 0] 8 %
X > @ 2 Sl 2l €| 8 3| g =
[ = © <] ™ <l S| =S| 8| © & 5 L
ko] o| o S| € o = = > o o
Q sl @ =| 5 k= >l gl B Z| ¢f £| o o
- © =l o =| 2| =| 8| S| o] E| o] o &
Sl ol o el of o| € =| =| o] | = © >
k] =l | £ = a|l 5| El ®B| B & & ® ¢ = z
© 2 sl S| of o B o =l 5l E| &l 5 D o Bl B ¢ =| O
El 19 El33 282 2L 34 gz zs e sde
R E R EEEEEERHE
o I R s s I S S A RS RS s B e e S e A R R S
ABS-1 Absolute
1 AlOO|O1A A VAN VAN AN AN /AN AN JAN AN Valid
INC-1 Incremental

O: Must be set
A\: Set if required

[Control details]

[ Control using ABS-1 (Absolute data method)]

(1) Positioning control from the current stop address (pre-positioning address) based
on the home position to the specified address is executed.
(2) The travel direction is set by the current stop address and the specified address.

r---- Example----------------------------------"-"------"-"-"-"-~-~------- 1
When the current stop address is 1000, and the specified address is 8000.

1

|

1

' Ve Current stop address Vam Specified address
1

: (I) 1()\00 | | [l [l | | 80I()0

1 T . T T T T T T T :

! Home posmonl Positioning control |

1 T Lahd

Fig.6.1 Positioning using absolute data method
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[ Control using INC-1 (Incremental data method)]

(1) Positioning control of the specified travel value from the current stop position
address is executed.

(2) The travel direction is set by the sign (+/ -) of the travel value, as follows:

* Positive travel value ............. Positioning control to forward direction
(Address Increase direction)
* Negative travel value............ Positioning control to reverse direction

(Address decrease direction)

/— Current stop address

Reverse _ _ Forward
direction ™ M " direction
Travel direction for Travel direction for
negative travel value positive travel value
----Example---------------------------------"-"---"-"-"--"-"-"-"-"-"-----

When the current stop address is -3000, and the travel value is -5000.

/—Current stop address
-30|00 -2QOO '10.00 (|)

1' Travel value = -5000 i Home position

Fig.6.2 Positioning using incremental data method

[Program]
Servo program No. 0 for positioning control is shown as the following conditions.
(1) System configuration
1 axis linear positioning control of Axis 4.

P e Motion CPU control module

Q61P|Q02H| Q172/Q172|QX41
CPU |CPU |LX

(N)

T Positioning start command (PX000)

(2) Positioning operation details
Positioning using the servo program No.0 is shown below.
In this example, Axis 4 is used in servo program No.O.

... Current stop address Positioning address using the servo program No.0
Home posmorl/

»

0 1000 80000




6 POSITIONING CONTROL

(3) Operation timing
Operation timing for the servo program No.0 is shown below.

10000[ “““““““ Servo Program No.0

PLC ready flag (M2000)

All axes servo ON command 3
(M2042) :
All axes servo ON accept flag !

(M2049)
Axis 4 servo ready (M2475)

Start command (PX000)

Servo program start

Axis 4 start accept flag
(M2004)

(4) Servo program
Servo program No.0 for positioning control is shown below.

INC-1 l«—— 1 axis linear positioning control
Axis 4, 80000 <—L{o Axisused ........ ... Axis 4
Speed 10000 * Travelvalueto........ 80000
stop position
Command speed . . .. .. 10000

(5) Motion SFC program
Motion SFC program for which executes the servo program is shown below.

1 axis linear positioning control

Gaxis linear positioning controD

(F10] ‘ SET M2042 | Turn on all axes servo ON command.
[G10] | PX000*M2475 | Wait until PX000 and Axis 4 servo ready turn on.
KOl | |NC-1 [«—1 axis linear positioning control

Axis 4, 80000PLS N *Axisused .......... Axis 4

Speed 10000PLS/s * Travel valueto....... 80000[PLS]

‘ stop position
Command speed . . . .. 10000[PLS/s]

[G20] | IPX000 | Wait until PX000 turn off after linear positioning

‘ completion.

( END )

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.

6-21
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6.3 2 Axes Linear Interpolation Control

Linear interpolation control from the current stop position with the specified 2 axes is
executed.

ABS-2 (Absolute data method) and INC-2 (Incremental data method) servo instructions
are used in the 2 axes linear interpolation control.

Items are set in peripheral devices

Common Arc Parameter block Others
c
kel
kS
o
El
g =
gl s
Servo Positionin: Number of % 3
) ; 9 2 o £ Speed change
instruction method control axes BS S| ©
c 12 K]
o E=] By
; ® G 2 &
2 2 g o| €
2 1983 g ol ol &[of 3 g &
S = @ T = =l E| S| 8§l ©] & 5 w
ko] o| o S| € o| = | of 5 o o
<) 3l @ =| 3 gl < 2| gl 8l ©| =| 5| 5| & o
9] sl gl e E| & 5| | 2| 8| g of El £ B 2
Q = £ = al 5|1 E| €| B ol & B ¢ = P4
9] 2| §| £ e 21 S 2Bl S S 3] o le)
1] =l 9 o] §l ¢ & © o| o @ o o & o B
£ o El =38 3| 2| E| £ B sl sl 2 3w g g 8e
HEEREEEEEEEEEEEEEEEEE
o R RS s R RS S s B = e R e R R S
ABS-2 Absolute
2 AlOO|O1A A YAN| AN AN AN /AN AN AN VAN AN Valid
INC-2 Incremental

O: Must be set
A\: Set if required

[Control details]

[ Control using ABS-2 (Absolute data method)]

(1) 2 axes linear interpolation from the current stop address (X1 or Y1) based on the
home position to the specified address (X2 or Y2) is executed.
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(2) The travel direction is set by the stop address (starting address) and positioning
address of each axis.

Forward 4 Current stop address
direction (X1, Y1)
Y1

I
|
I
I

«—__ Operation for X-axis, Y-axis

Y-axis travel value
linear interpolation

Y2

Positioning address (X2, Y2)|

i
I
Reverse _ i
1
1
1

. - » Forward direction
direction 0 X1 X2
A 4 H
Reverse X-axis travel value

direction
(Note) [_|: Indicates setting data

———-Example - - - - - -

When the current stop address is (1000, 4000), and the positioning address
is (10000, 2000).

A Current stop address

Y-axis travel value
(4000 - 2000 = 2000)

Positioning address

X-axis travel value
(10000 - 1000 = 9000)

Fig.6.3 Positioning using absolute data method
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[ Control using INC-2 (Incremental data method)]

(1) Positioning control from the current stop address to the position which combined
travel direction and travel value specified with each axis is executed.

(2) The travel direction for each axis is set by the sign (+/ -) of the travel value for
each axis, as follows:

* Positive travel value ............. Positioning control to forward direction
(Address increase direction)
* Negative travel value............ Positioning control to reverse direction

(Address decrease direction)

Forward direction (Note-1): Forward: Travel direction for
+ positive travel value
Reverse: Travel direction for
negative travel value
: Indicates setting data

[ Y-axis travel value |

X1
M Current stop address

Reverse _ i i o o
direction ™ 0 E E » Forward direction
I I
!
Reverse X-axis travel value
direction
i = €= 0 11 o = '

When the X-axis travel value is 6000 and Y-axis travel value is -2000.

1 X-axis travel value (Note-2): Current stop address

(-1000, -1000)

1

»

»
1
1
I
|

|
T T T T T

0 5000

Stop position after
positioning

1
1
1
1
1
1
1
1
1
1
1
1
1
:
1
' T  Positioning operation
1

Fig.6.4 Positioning using incremental data method

[Program]
Program for 2 axes linear interpolation control is shown as the following conditions.
(1) System configuration
2 axes linear interpolation control of Axis 3 and Axis 4.

P e Motion CPU control module

Q61P|Q02H|Q172|Q172|QX41
CPU |CPU |LX

(N)

? Positioning start command (PX000)
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(2) Positioning operation details
The positioning is used the Axis 3 and Axis 4 servomotors.
The positioning operation by the Axis 3 and Axis 4 servomotors is shown in the
diagram below.

Positioning using the
servo program No.11
Axis 3 positioning
direction (40000, 50000)
_ Axis 4 positioning
Home position (0, O)I direction

(3) Positioning conditions
(a) Positioning conditions are shown below.

Servo Program No.
Item
No.11
Positioning speed 30000

(b) Positioning start command ........ Turning PX000 off to on
(OFF — ON)

(4) Operation timing

Operation timing for 2 axes linear interpolation control is shown below.

/ \ _ Servo program No.11
>t

PLC ready flag (M2000)

\%
All axes servo ON command
(M2042)
All axes servo ON accept flag

(M2049)
Axis 3 servo ready (M2455)

Axis 4 servo ready (M2475) g

Start command (PX000)

Servo program start
Axis 3 start accept flag

(M2003) \|—|
Axis 4 start accept flag

(M2004)
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(5) Servo program
Servo program No.11 for 2 axes linear interpolation control is shown below.

<K 11> _|_

ABS-2
Axis
Axis
Comb

l&——— 2 axes linear interpolation control
3, 50000 eAxisused .......... Axis 3, Axis 4
4, 40000 («— ;
ined-speed 30000 Axis 3 ... . 50000

Travel value to

stop position {Axis 4 ...40000

Command positioning speed
e Combined-speed 30000

I

(6) Motion SFC program
Motion SFC program for which executes the servo program is shown below.

2 axes

interpolation control

linear

|

2 axes linear interpolation control

)

[F10] | SET M204

2

‘ Turn on all axes servo ON command.

G10
[G10] | PX000*M2

‘ Wait until PX000, Axis 3 servo ready and Axis 4 servo
ready turn on.

l«—— 2 axes linear interpolation control
eAxisused ............ Axis 3, Axis 4

e

¢ Travel value to stop

position o { Axis 4 . . . 40000[PLS]

Axis 3 ... 50000[PLS]

Command positioning speed
* Combined-speed 30000[PLS/s]

Wait until PX000 turns off after linear interpolation
completion.

455*M2475
[K11] | ABS-2
Axis 3, 50000PLS
Axis 4, 40000PLS
Speed 30000PLS/s
[G20] [ 1px000 \
( END )

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.
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6.4 3 Axes Linear Interpolation Control

Linear interpolation control from the current stop position with the specified 3 axes is

executed.
Items are set in peripheral devices
Common Arc Parameter block Others
c
K<)
kS
o
El
g =
gl s
Servo Positioning Number of o @ 3
. . € el 5 Speed change
instruction method control axes = ol 2
c 12 K]
k) £ %%
S ) 5 21 5
Z =) ° 5 o 8 S
= ®©
% S| B =} g g sl 5| g €
<] o 8 S| = sl == 8 % 9 5 e
o ol o S| € — o > =2 [T
re) =) =| 3 c >l < gl °] 2| gl & .©
. © = o £l = =| 5| 8| & €| 8] o = o
9] =l 2l 2 E| o ol €| gl =| = El 2| ol ® =
2 = gl g = al 5| £ ® ® 8| =| ® & =
o 2 §| = I =1 ==l & 5] & Sl 3| o o
7] S| 9| o g ¢ ® B o ©f © o O ®© |
£ o El =3 3| 2| E| £ B sl sl 2 3w g g 8e
LEEEEEEEEEEEE EEEEEEEE
o I R RS s I S RS S s B = e R R R R S
ABS-3 Absolute
3 VAN (@] (@] (@] PAY PA VAN WAN VAN WA AN AN AN AN A Valid
INC-3 Incremental

O: Must be set
A\: Set if required
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[Control details]

[ Control using ABS-3 (Absolute data method)]

(1) 3 axes linear interpolation from the current stop address (X1, Y1 or Z1) based on
the home position to the specified positioning address (X2, Y2, Z2) is executed.

(2) The travel direction is set by the stop address and specified address of each axis.

Address after positioning
(X2, Y2, Z2)

Forward direction |
I ~A

Linear interpolation control
of X-axis,Y-axis and Z-axis

Forward |
direction !
\ Current stop address
(X1, Y1, Z1)
Reverse
direction 0

Forward direction
Home position [ : o
v Reverse direction

Reverse direction
(Note) [__]: Indicates setting data
---Example -------------mm

When the current stop address is (1000, 2000, 1000), and the specified
address is (4000, 8000, 4000).

- Positioning address
"*~._(4000, 8000, 4000)

Forward di_rectio‘n
‘\\ h

——————————— 5

80007
| X-axis, Y-axis and Z-axis linear
interpolation operation

Forward
direction

4000~ 2000]

Current stop address
(1000, 2000, 1000)

1000 S<F—+—+—+—
1000 4000
\A

» Forward direction

o

Home position I

Fig.6.5 Positioning using absolute data method
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[ Control using INC-3 (Incremental data method)]

(1) Positioning control from the current stop address to the position which combined
travel direction and travel value specified with each axis is executed.

(2) The travel direction for each axis is set by the sign (+/ -) of the travel value for

each axis, as follows:

 Positive travel value ..........

* Negative travel value.........

Positioning control to forward direction

(Address increase direction)

Positioning control to reverse direction

(Address decrease direction)

- Example

Forward direction

A
S (Note) [__]: Indicates setting data
Forward | e ! b
direction 3 |
| i Y-axis travel
1 [ value
i
_ N\ VI v
X1
Current stop address
Reverse _ , Forward
direction 0 direction
X-axis travel
value

v . .
Reverse direction

Reverse direction

4

Forward direction

Z-axis travel
value (6000)

“._ Forward direction

When the X-axis travel value is 10000, Y-axis travel value is 5000 and X-axis
value is 6000.

Stop position after
. positioning
.. (11300, 6300, 8000)

Positioning
*\_ operation

Current stop address
(1300, 1300, 2000)

Y-axis travel value
(5000)

Home position

' 5000 10000
X-axis travel value (10000)

y

Reverse direction

» Forward direction
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[Program]
Program for 3 axes linear interpolation control is shown as the following conditions.
(1) System configuration
3 axes linear interpolation control of Axis 1, Axis 2 and Axis 3.

D e—— Motion CPU control module

Q61P|Q02H|Q172|Q172|QX41
CPU |CPU |LX
(N)
? Positioning start command (PX000)
[ ] [ 1 I 1
AMP AMP AMP AMP

(2) Positioning operation details
The positioning is used the Axis 1, Axis 2 and Axis 3 servomotors.
The positioning operation by the Axis 1, Axis 2 and Axis 3 servomotors is shown
in the diagram below.

Axis 2 positioning direction
(Forward direction)

Axis 3 positioning  p-------F------ KSPOOO' 40000, 30000)

direction b
(Forward direction) | 40000

= Positioning using the servo
program No.21.

_______________

Axis 1 positioning
direction
(Forward direction)

50000

(Reverse direction)

(Reverse direction)

(3) Positioning conditions
(a) Positioning conditions are shown below.

Servo Program No.
ltem
No.21
Positioning method Absolute data method
Positioning speed 1000

(b) Positioning start command ........ Turning PX000 off to on (OFF — ON)
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(4) Operation timing
Operation timing for 3 axes linear interpolation control is shown below.

Servo program No.21

PLC ready flag (M2000)

All axes servo ON command
(M2042)

All axes servo ON accept flag
(M2049)

Axis 1 servo ready (M2415)

Axis 2 servo ready (M2435)

RRIEEE

Axis 3 servo ready (M2455)

Start command (PX000)

Servo program start

Axis 1 start accept flag
(M2001)
Axis 2 start accept flag
(M2002)
Axis 3 start accept flag
(M2003)

(5) Servo program
Servo program No.21 for 3 axes linear interpolation control is shown below.

<K 21> _|_

ABS-3 l«—— 3 axes linear interpolation control

Axis 1, 50000 eAxisused ......... Axis 1, Axis 2, Axis 3
Axis 2, 40000 («— Axis1 . .. 50000
Axis 3, 30000 e Positioning address { Axis2 . . . 40000
Combined-speed 1000 Axis3 . . . 30000

Command positioning speed
* Combined-speed . . . 1000

(Note): Example of the Motion SFC program for positioning control is shown next page.
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(6) Motion SFC program

Motion SFC program for which executes the servo program is shown below.

3 axes linear interpolation control

3 axes linear
interpolation control

[F10] | SET M2042 ‘ Turn on all axes servo ON command.

[G1O] | PX000*M2415*M2435*M2455 | Wait until PXOOO, Axis 1 servo ready, Axis 2 servo
’ ready and Axis 3 servo ready turn on.

[K21] | ABS-3 l«—— 3 axes linear interpolation control
Axis 1, 50000PLS eAxisused ............ Axis 1, Axis 2, Axis 3
Axis 2, 40000PLS D — « Positioni Axis 1 ...50000[PLS]
Axis 3. 30000PLS ._L ositioning address. ...{ Axis 2. .. 40000[PLS]
Speed 1000PLS/s

Axis 3 ... 30000[PLS]
Command positioning speed

e Combined-speed ........ 1000[PLS/s]
[G20] | IPX000 ‘ Wait until PX000 turn off after linear interpolation
completion.

( END )

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program
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6.5 4 Axes Linear Interpolation Control

Linear interpolation control from the current stop position with 4 axes specified with the
positioning command of the PLC program is executed.

Items are set in peripheral devices

Common Arc Parameter block Others
c
o
S
[}
S
gl =
o =
L gl 3
Servo Positioning Number of o) o o
. . I el 5 Speed change
instruction method control axes = ol 2
c 87‘9
- BEE
<] o 2 o| &
b4 2 © o] ol & o 9| ®
x S 3 Sl gl gl 3 g =
8 ) [ ) o =| S| @ ol of o [T
Qo o 4 > — > = > <] ] o o
el >l @ =| 3 Sl =l 2| § Ol = o| = (@)
= © e[ &l 5| El ]l S| 8 o E| 8 b Q
ol o gl =| = E=1 I I
L = & = ol 5| E| &® ® 8] =| ® 2 z
® al & £ kA S 2= o 8 % o3 o _|8
] Sl 8 o g ¢ ® o o ©of @ o O ‘© o| 7
£ ol El =3 3| Z| 2| £l £ 3| gl el = 3w £ g 8e
S_ﬂvagg'ivccmoan’ooacz
© 3s| ol 3| Z| o] 3| ©| of S| & o o ©f 5| @ =| P ®
&l 2 Z Sl A =82 25da < a2 A A S =
ABS-4 Absolute
4 VAN (@] (@] (@] PAY PA ANAIA|A[AAA AN A Valid
INC-4 Incremental

O: Must be set
A\ : Set if required

[Control details]
Positioning control which starts and completes the 4 axes simultaneously is executed.
Bl = €= 1 0] o] = e e [

4 axes linear interpolation
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[Program]
Program for 4 axes linear interpolation control is shown as the following conditions.
(1) System configuration
4 axes linear interpolation control of Axis 1, Axis 2, Axis 3 and Axis 4.

/_: Motion CPU control module

Q61P|Q02H| Q172|Q172|QX41
CPU |CPU |LX
(N)

? Positioning start command (PX000)

(2) Positioning operation details
The positioning is used the Axis 1, Axis 2, Axis 3 and Axis 4 servomotors.
The positioning by the Axis 1, Axis 2, Axis 3 and Axis 4 servomotors is shown in
the diagram below.

Axis 2

Axis 3

Fig.6.7 Axis configuration
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Axis 2 positioning

direction

(Forward direction)
A

Axis 3 positioning
direction
(Forward direction)

5000

Positioning using the servo program
No.22 (Forward direction)

Axis 4 positioning direction
(Forward direction)

Axis 1 positioning
| f | +—» direction

(Reverse direction) < f 1

v
(Reverse direction)

5000 (Forward direction)

(Reverse direction)

Fig.6.8 Positioning for 4 axes linear interpolation control

(3) Positioning conditions

(a) Positioning conditions are shown below.

Servo Program No.

Item
No.22
Positioning method Incremental data method
Positioning speed 10000

(b) Positioning start command

........ Turning PX000 off to on (OFF — ON)
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(4) Operation timing
Operation timing for 4 axes linear interpolation control is shown below.

Servo program No.22

PLC ready flag (M2000)

All axes servo ON command
(M2042)

All axes servo ON accept Flag
(M2049)

\‘/
I
Axis 1 servo ready (M2415) g
1
1
1

Axis 2 servo ready (M2435)

Axis 3 servo ready (M2455)

Axis 4 servo ready (M2475)

Start command (PX000)

Servo program start

Axis 1 start accept flag |
(M2001) / \‘I—l
Axis 2 start accept flag
(M2002) (k’l—l
Axis 3 start accept flag
(M2003) \’|—|
Axis 4 start accept flag

(M2004)

(5) Servo program
Servo program No.22 for 4 axes linear interpolation control is shown below.

<K 22> —|—

INC-4 l«— 4 axes linear interpolation control
QX!S ; 2888 o Axis used . . .. Axis 1, Axis 2, Axis 3, Axis4
Xis .« .
Axis 3 4000 *Travel value to Axis ... 3000
Axs 4, 4000 stop position . ... ... AX!S 2. 4000
Combined-speed 10000 Axis 3 ..... 4000
Axis4 ... .. 4000
Command positioning speed
e Combined-speed .............. 10000

(Note): Example of the Motion SFC program for positioning control is shown next page.
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(6) Motion SFC program
Motion SFC program for which executes the servo program is shown below.

4 axes linear interpolation control

4 axes linear
interpolation control

[F10] | SET M2042 | Turn on all axes servo ON command.

[G10] PX000*M2415*M2435*M2455 Wait until PX000, Axis 1 servo ready, Axis 2 servo ready,
*M2475 Axis 3 servo ready and Axis 4 servo ready turn on.

[K22] | INC-4

l«——4 axes linear interpolation control

Axis 1, 3000PLS e Axisused ....... Axis 1, Axis 2, Axis 3, Axis 4
Axis 2, 4000PLS N Axis 1...3000[PLS]
Axis 3, 4000PLS s Travelvalueto Axis 2 . . . 4000[PLS]
Axis 4, 4000PLS stop position Axis 3 . . . 4000[PLS]
Speed 10000PLS/s Axis 4 . .. 4000[PLS]
Command positioning speed
* Combined-speed ............... 10000[PLS/s]

[G20] | 1PX000 ‘ Wait until PX000 turn off after linear interpolation
| completion.

( END )

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.
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6.6 Auxiliary Point-Specified Circular Interpolation Control

Circular interpolation control by specification of the end point address and auxiliary
point address (a point on the arc) for circular interpolation is executed.

Auxiliary point-specified circular uses ABS/™ (Absolute data method) and INC£™
(Incremental data method) servo instructions.

Items are set in peripheral devices
Common Arc Parameter block Others
c
9
1
o
[}
=| &
=1 )
gl £
gl s
Servo Positioning Number of o ®| 3
. : = o = Speed change
instruction method control axes = S| ©
c oy o
o E=] By
. =} 0| O
g |3 5 .89
P4 = o) o] ol & 9| 9] ®
3|28 2 5| €| [ B 2 g 5
S| |3l g Sl e E R SR w
re) > 3 - = z > < | o] Z| €| £|] © [T
- © =]l o =| Z| =| 6| © =| O] 9| = o)
£l gl 2 g| 9 9| € 2l S| o € = © o
2l 13l gl g = 3| 5| E| 5| Bl o £| Bl ¢ © S
] gm:mwi‘w__=ﬂa—)ﬁmanm_o
El 19 &l=3 38 2 E L3 e sz zsl gl de
ol ol ol E| 9 3 8 &l S| g El o 8 g g gl g3 3 ek
c| X| 5| S| 2| &) S| 3| ©| o S| o] & o ©| 5| o =| 9| ®
ol golal s Jxlolololdald-lal ool =
ABS.™ Absolute
2 AlOO|O1A A O JAN| VAN AN AN AN AN VAN AN /AN AN Valid
INC &~ Incremental

O: Must be set
A\: Set if required

[Control details]

[ Control using ABS/™ (Absolute data method)|

(1) Circular interpolation from the current stop address (address before positioning)
based on the home position through the specified auxiliary point address to the
end point address is executed.

(2) The center of the arc is the point of intersection of the perpendicular bisectors of
the start point address (current stop address) to the auxiliary point address, and
the auxiliary point address to the end point address.

Forward direction Operation by circular interpolation

A

| End point address (X1, Y1)|

Start point address

Reverse _ (Xo, Yo) » Forward direction
direction 0 /)
v Arc central point
Reverse direction

(Note) [__]: Indicates setting data

Fig.6.9 Circular interpolation control using absolute data method
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(3) The setting range of the end point address and auxiliary point address is (-231) to

2¥-1).
(4) The maximum arc radius is 2%%-1.
2921 pmmszzzo P |
i | _ Maximum arc

0--------- g - |

31 i 2311

Radius R
Arc central point

Fig.6.10 Maximum arc

[ Control using INC/” (Incremental data method)]

(1) Circular interpolation from the current stop address through the specified auxiliary
point address to the end point address is executed.

(2) The center of the arc is the point of intersection of the perpendicular bisectors of
the start point address (current stop address) to the auxiliary point address, and
the auxiliary point address to the end point address.

Forward —
direction, Positioning speed
- ‘ End point
i
Travel T | X1
value to V;laL\J/:tO i
d point "7~ < ! )
ene PO auxiliary i Arc central point
p0|‘nt Xo 3
Reverse ) j
direction  Startpoint’” | Travel value to auxilia
_ point -
Travel value to end point
f veLvet pol ‘ » Forward direction
Home T .
position (Note) [_J: Indicates setting data

Fig.6.11 Circular interpolation control using incremental data method

(3) The setting range for the travel value to the end point address and auxiliary point
address is 0 to + (2*'-1).
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(4) The maximum arc radius is 2*'-1.

If the end point and auxiliary point are set more than a radius of 2%'-1, an error
occurs at the start and error code [107] is stored in the data register.

2311 Fr et saemmag e
: : y  Maximum arc

./ Arc cenﬁral point

Fig.6.12 Maximum arc

[Program]
Program for auxiliary point-specified circular interpolation control is shown as the
following conditions.
(1) System configuration
Auxiliary point-specified circular interpolation control of Axis 1 and Axis 2.

/_: Motion CPU control module

Q61P|Q02H| Q172| Q172| QX41
CPU |CPU |LX
(N)
? Positioning start command (PX000)
I ] I 1 I ]
AMP AMP AMP AMP

(2) Positioning details
The positioning uses the Axis 1 and Axis 2 servomotors.
The positioning by the Axis 1 and Axis 2 servomotors is shown in the diagram
below.

Axis 2 positioning direction
(Forward, direction)

Auxiliary point (40000, 50000)
50000 -------=----== Positioning using the servo program No.31

30000  ~==-/~ /=1 End point (80000, 30000)

200001 ---¢/Start point |
! (10000, ! WArccentral !
120000) | point |
e » Axis 1 positioning direction
0| 10000 40000 80000 (Forward direction)
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(3) Positioning conditions
(a) Positioning conditions are shown below.

Servo No.
ltem program No
No.31
Positioning method Absolute data method
Positioning speed 1000

(b) Positioning start command ........ Turning PX000 off to on (OFF — ON)

(4) Operation timing
Operation timing for auxiliary point-specified circular interpolation control is
shown below.

Servo program No.31

\
Combined-speed ‘

PLC ready flag (M2000) |
(M2049)

Axis 1 servo ready (M2415) Q
Axis 2 servo ready (M2435) g

Start command (PX000)

All axes servo ON command i
(M2042) :
All axes servo ON accept flag E

Servo program start
Axis 1 start accept flag

(M2001) \|—|
Axis 2 start accept flag

(M2002)

(5) Servo program
Servo program No.31 for auxiliary point-specified circular interpolation control is
shown below.

<K 31> _|_

ABS /> l«—— Auxiliary point-specified circular interpolation
Axis 1, 80000 control

Axis 2 30000 [+ feAxisused ... Axis 1, Axis 2

Specd 1000 Axis 1 80000
Auxiliary 1 40000 ¢ End point address { """

point Axis2...... 30000
Auxiliary 2, 50000 Positioning speed .............. 1000
point

Axis 1. ..40000

Auxiliary point address {
Axis 2 . .. 50000

(Note): Example of the Motion SFC program for positioning control is shown next page.
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(6) Motion SFC program
Motion SFC program for which executes the servo program is shown below.

Auxiliary point-specified circular interpolation control

Auxiliary point-specified
circular interpolation control

|

[F10] | SET M2042 | Turn on all axes servo ON command.

[G10]| PX000*M2415*M2435 | \rlg:icf/ ;Junrtri]l (I)D;(OOO, Axis 1 servo ready and Axis 2 servo

K101 [ ABS -~ <—Auxi|ia'ry point-specified circular inter'polatior) control
Axis 1 80000PLS e Axisused. . ............. Axis 1, Axis 2
Axis 2, 30000PLS « End point address - - - - - - { :((:z ; e 28388%2}
Speed 1000PLS/s 11 b sitioning speed ... .1000[PLS/s]
Auxiliary 1, 40000PLS W """""" A XIS '1' o .4;.0000[PLS]
point Auxiliary point address - - - - - { N
Auxiliary 2, 50000PLS AXis 2.... . 50000[PLS]
point

G20 Wait until PX000 turn off after circular interpolation

[ | 1Px000 | J completion.

END

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.
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6.7 Radius-Specified Circular Interpolation Control

Circular interpolation control by specification of the end point address and radius for
circular interpolation is executed.

Radius-specified circular interpolation control uses ABS <%, ABS C », ABS <A and
ABS C* (Absolute data method) and INC <%, INC C ¥, INC <A and INC C_*
(Incremental data method) servo instructions.

Items are set in peripheral devices
Common Arc Parameter block Others

Servo Positioning Number of

Speed change
instruction method control axes P 9

Rapid stop deceleration time
Deceleration processing on stop input
Allowable error range for circular interpolation

Parameter block No.
Axis

Address/travel value
Command speed
Dwell time

M-code

Torque limit value
Auxiliary point
Radius

Central point
Control unit

Speed limit value
Acceleration time
Deceleration time
Torque limit value
S-curve ratio
Cancel
WAIT-ON/OFF

Absolute

2 AlO|O|O]|A A O ANA[A[A[AIAIAIAIALA Valid

Incremental

O: Must be set
A\: Set if required
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[Control details]
Details for the servo instructions are shown in the table below.

. Rotation direction of [Maximum controllable L
Instruction Positioning path
the servomotors angle of arc
Positioning path
ABS (% ling p
. *End point
Clockwise
INC (4 ‘Central point
0°< 6 <180°
Central point
ABS <A : senap
Counter clockwise ’ . End point
INC <A Positioning path
Positioning path
ABSC ¥
. Central point
Clockwise
INCC ¥ Start point End point
180° £ 6 < 360°
Start point
ABS CH End point
Counter clockwise Central point
180°$6<360°
INC > Positioning path

| Control using ABS ¥, ABS C ¥, ABS <4, ABS (_* (Absolute data method) |

(1) Circular interpolation from the current stop address (address before positioning)
based on the home position to the specified end address with the specified radius
is executed.

(2) The center of the arc is the point of intersection of the perpendicular bisectors of
the start point address (current stop address) to the end address.

Forward direction Circular interpolation path

#[Positioning speed

|
Start pArc central point
address (Xo, Yo)

» Forward direction

End address (X1, Y1)]

Reverse _
directon™ 0

v
Reverse direction (Note) [__]: Indicates setting data

Fig.6.13 Circular interpolation control using absolute data method

(3) The setting range of end point address is (-231) to (231-1).
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(4) The setting range for the radius is 1 to (2*'-1).

(5) The maximum arc radius is (232-1).

211 s
! I~ Maximum arc
R X
231 3 231_1
Arc central point” | Radius R

Fig.6.14 Maximum arc

| Control using INC %, INC C ¥, INC <A, INC C* (Incremental data method)|

(1) Circular interpolation from the current stop address (0, 0) to the specified end
point with specified radius.

(2) The center of the arc is the point of intersection of the perpendicular bisectors of
the start point address (current stop address) to the end address.

Forward direction
A

Circular interpolation path

Positioning
speed

Arc central point

Start N

Reverse direction (Note) [__]: Indicates setting data

Reverse
direction 0

» Forward direction

Fig.6.15 Circular interpolation control using incremental data method
(3) Setting range of end point address is (-2°") to (2°'-1).
(4) Setting range of radius is 1 to (2*'-1).

(5) Maximum arc radius is (2*'-1).

e .
' : y—Maximum arc

| /Arc central point\!

Fig.6.16 Maximum arc
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[Program]
Program for radius-specified circular interpolation control is shown as the following
conditions.
(1) System configuration
Radius-specified circular interpolation control of Axis 1 and Axis 2.

P —— Motion CPU control module

Q61P|Q02H|Q172|Q172|QX41
CPU |CPU |LX
(N)
? Positioning start command (PX000)
[ 1 I ] [ ]
AMP AMP AMP AMP

(2) Positioning operation details
The positioning uses the Axis 1 and Axis 2 servomotors.
The positioning by the Axis 1 and Axis 2 servomotors is shown in the diagram
below.

Axis 2 positioning direction
(Forward‘girection)

Positioning using the servo program
No.41.
10001 T ——— : End point (100000, 50000)
30000+-- Start point i
I\._(10000, 30000)
(geve_rse < NN » Axis 1 positioning direction
irection) j)' 10000 100000 (Forward direction)
Home position Radius 80000
v
(Reverse direction) Arc central point

(3) Positioning conditions
(a) Positioning conditions are shown below.

Servo Program No.
ltem
No.41
Positioning method Absolute data method
Positioning speed 1000

(b) Positioning start command ........ Turning PX000 off to on (OFF — ON)



6 POSITIONING CONTROL

(4) Operation timing
Operation timing for radius-specified circular interpolation control is shown below.

Servo Program No.41
Combined-speed

<<
4
—~

PLC ready flag (M2000)

All axes servo ON command
(M2042)

All axes servo ON accept flag
(M2049)

Axis 1 servo ready (M2415)

L

Axis 2 servo ready (M2435)

Start command (PX000)

Servo program start
Axis 1 start accept flag
(M2001)

Axis 2 start accept flag
(M2002)

(5) Servo program
Servo program No.41 for radius-specified circular interpolation control is shown
below.

<K 41> | Radius specified-circular interpolation

ABS Cy control

AX?S 1, 100000 eAxisused .. ... Axis 1, Axis 2

Auis 2 50000 j&— Axis 1 . . . 100000

Speed 1000 ‘—1 * End address )

Radius 80000 Axis 2 . ...50000
Positioning speed . .. ...... 1000

Radius ............... 80000

(Note): Example of the Motion SFC program for positioning control is shown next page.
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(6) Motion SFC program
Motion SFC program for which executes the servo program is shown below.

Radius specified-circular interpolation control

Radius specified-circular
interpolation control

[F10] | SET M2042 | Turn on all axes servo ON command.
[G10] | PX000*M2415*M2435 | \r/(\e/:(ijtyutnutirlnPg;OOO, Axis 1 servo ready and Axis 2 servo
[K41] | ABS—~ l«—— Radius specified-circular interpolation control
Axis 1, 100000PLS eAxisused............... im.s 11 Axw; 50000 oL
Axis 2, 50000PLS » End point address - - - - - - xis 1. [PLS]
Speed 1000PLS/s Axis 2 . ... 50000[PLS]
Radius 80000PLS [ Positioningspeed .......... ... ... .... 1000[PLS/s]
‘ Radius . .......... ... ... .. ... 80000[PLS]
[G20] Wait until PX000 turn off after circular interpolation
‘ IPX000 | completion.

S

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.
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6.8 Central Point-Specified Circular Interpolation Control

Circular interpolation control by specification of the end point for circular interpolation
and arc central point is executed.
Central point-specified circular interpolation control uses ABS 7 4and ABS \'4 (Absolute
data method) and INC ¥ and INC \o (Incremental data method) servo instructions.

Items are set in peripheral devices
Common Arc Parameter block Others
c
9
kS
o
=| 5
a| &
£l £
8 &
Servo Positioning Number of © | 3
. . £ c| 5 Speed change
instruction method control axes = o| °
c 12 K]
o .E“q-)
. = 7]
[0}
2 2 [0} mgm§§
% 183 2 S| 8 gl 8l 2| g ¢
g 5| @ | ©l =| =S| 8§l © 4 5 w
k) o| o RS ol =l El 9 > Q w
el >l @ Z| = el o 2| | gl B 2] €| & © o
e o gl 8 sl El =] o] 8| of €| 8| ¢ % =2
ot ﬁ'gm el of ocE-;“OEHwE >
- B IS =| 2 of 35| E| ® o 2| =| o &
3] ol 8 & o o ol ® B 5| 8 2 o 5| Q ¢ 5| @
el 12 El5 38 28 2 E LB e sz s 8e
e EEEEEEEEEEEEEEEEEEE
o I R RS s I S S R RS RS s B e e e A R R S
ABS x|
Absolute
ABS \ '«
2 VAN (@] (@] (@] PAY PA OlA|IA[A|AIAIA|AIA[A]A Valid
INC r»
Incremental
INC (U«

[Control details]

O: Must be set
A\ Set if required

Details for the servo instructions are shown in the table below.

. Rotation direction of| Maximum controllable L
Instruction Positioning path
the servomotors angle of arc
ABS /X /_Kljositioning path
Clockwise Start point €. 0°<6<360°// End point
INC 7% Central point
0° < © <360°
. Central point
ABS \ A R A
Counter clockwise Start point®”~ 0°<6<360° x End point
INC \ o« Positioning path
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| Control using ABS /X, ABS \'4 (Absolute data method)|

(1) Circular interpolation of an arc with a radius equivalent to the distance between
the start point and central point, between the current stop address (address before
positioning) based on the home position and the specified end point address.

’/Operation by circular interpolation
[End address (X1, Y1)|

Positioning speed

Radius R

Forward direction
A

Start point
Reverse address (Xo, Y0)
- » Forward direction
direction e
v Arc central point
Reverse direction (Note) [_]: Indicates setting data

Fig.6.17 Circular interpolation control using absolute date method

(2) Positioning control of a complete round is possible in the central point-specified
circular interpolation control.

Forward direction
4 Circular interpolation control

Arc central
point

Reverse Start address, end address
direction ™

» Forward direction

v o .
Reverse direction

Fig.6.18 Positioning control of a complete round

(3) Setting range of end point address and arc central point is (-2°') to (2%'-1).

(4) The maximum arc radius is (2%%-1).

2311

R e e A
1
|
|
|
|
1
T
|
L

=231

Radius R

Arc central point '«

Fig.6.19 Maximum arc
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| Control using INC /X, INC \4 (Incremental method) |

(1) Circular interpolation from the current stop address (0, 0) with a radius equivalent
to the distance between the start point (0, 0) and central point.

Forward direction
A

Operation by circular interpolation (for INC %)

Positioning speed

Start
point
E?g;riiﬁ « » Forward direction
Home point /1 \o Arc central point
Reverse direction (Note) [_]: Indicates setting data

Fig.6.20 Circular interpolation control using incremental data method (INC )

(2) Positioning control of a complete round is possible in the central point-specified
circular interpolation control.

Forward direction
A . . .
Circular interpolation control

_

Arc central
point

Reverse Start address, end address

direction™® » Forward direction

v
Reverse direction

Fig.6.21 Positioning control of a complete round

(3) Setting range of travel value to end point address and arc central pointis O to
2*-1).

(4) The maximum arc radius is (2*'-1).
If the end point and central point are set more than a radius of (231-1), an error
occurs at the start and error code [109] is stored in the data register.

e .
' : y—Maximum arc

'Arc central point\

Fig.6.22 Maximum arc radius

6 - 51



6 POSITIONING CONTROL
L/}

[Program]
Program for central point-specified circular interpolation control is shown as the
following conditions.
(1) System configuration
Central point-specified circular interpolation control of Axis 1 and Axis 2.

P c— Motion CPU control module

Q61P|Q02H| Q172|Q172|QX41
CPU |CPU |LX
(N)
? Positioning start command (PX000)
I ] [ 1 I 1
AMP AMP AMP AMP

(2) Positioning operation details
The positioning uses the Axis 1 and Axis 2 servomotors.
The positioning by the Axis 1 and Axis 2 servomotors is shown in the diagram
below.

Axis 2 positioning direction
(Forward direction)
A

| Start address Positioning using the servo program No.51
T (111459, 30000)

300007 ¢ I End address
20000 b T | (78541, 30000)
i Central point address
I (45000, 20000)
4 » Axis 1 positioning direction
0| 11459 45000 78541 (Forward direction)

(3) Positioning conditions
(a) Positioning conditions are shown below.

Servo Program No.
ltem
No.51
Positioning method Absolute data method
Positioning speed 1000

(b) Positioning start command ........ Turning PX000 off to on (OFF — ON)
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(4) Operation timing
Operation timing for central point-specified circular interpolation is shown below.

Servo Program No.51
Combined-speed

4><

>t

PLC ready flag (M2000)

All axes servo ON command
(M2042)

All axes servo ON accept flag
(M2049)

Axis 1 servo ready (M2415)

Axis 2 servo ready (M2435)

Start command (PX000)

Ly

Servo program start
Axis 1 start accept flag

(M2001) \‘I—l
Axis 2 start accept flag

(M2002)

(5) Servo program
Servo program No.51 for central point-specified circular interpolation is shown
below.

<K 51> _|_

ABS x [+—— Central point specified-circular interpolation
Axis 1, 78541 control

Axis 2, 30000 o Axi ) .
Speed 1000 Axisused....... e Axis 1, Axis 2
Central point 1, 45000 « End add Axis1......... 78541
Central point 2, 20000 naaderess Y axis2......... 30000

Positioning speed . .. .......... 1000
Axis 1. . .45000

Central point address {
Axis 2 ... 20000

(Note): Example of the Motion SFC program for positioning control is shown next page.
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(6) Motion SFC program
Motion SFC program for which executes the servo program is shown below.

Central point specified-circular interpolation control

Central point specified-
circular interpolation control

[F10] | SET M2042 | Turn on all axes servo ON command.

[G10]| PX000*M2415*M2435 | yg:gyutnﬂqpéoooy Axis 1 servo ready and Axis 2 servo
[K51] | ABS /= l«—— Central point specified-circular interpolation control
Axis 1 78541PLS eAxisused ............... Axis 1, Axis 2
Axis 2, 30000PLS « End point address - - - - - - - { /;:(:z; . gggggtitg
Speed 1000PLS/s s
Cznter 45000PLS P Positioningspeed . ......... ... ... .. ... 1000[PLS/s]
point L Central point address - - - - - - { Axis 1. 45000[PLS]
Center 20000PLS P Axis 2 . ... 20000[PLS]
point
[GZO]‘ IPX000 | Wait until PX000 turn off after circular interpolation

completion.

( )

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.
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6.9 Helical Interpolation Control

The linear interpolation control with linear axis is executed simultaneously while the
circular interpolation specified with any 2 axes is executed, the specified number of
pitches rotates spirally and performs the locus control to command position.

Items are set in peripheral devices
Common Arc Parameter block Others

c
S
©
o]

=| &

3

R

8l &

Processin 2 2 § Speed

ol &

Servo 9 Number of g S| ° change
. . c =2 IKe)
instruction control axes o % °

sl |3 Sl 8 g
2 1es 3 E R EREE
g = @ © 2| E| E| of G| 5] 5 w
o | of S| € ol =] £ 8 > e w
s} 2|l @ =| 3 gl .| 2 2 gl 5| 2| = 5| &5 & o
sl |82l o |El S |38 €l g EsLelELsE |3
2 13l 5l El o2 | A3l 3E S TS s
9] a2l 8 £l o © o] =| 8l = S| 5| @ o &l 2 of =| ©
1S mE=U:.9:EUQUQ—UJ—m38|_'
EEEEEEEEEEEEEE EEEEEHE
R R S R R S RS D RS- A RS s A R RS
ABH Absolute radius-specified helical
interpolation less than CW 180° 3 AfO[O|O|A]A O ojAaAaAlA|AIAIA AlA
ABHC » Absolute radius-specified helical
interpolation CW 180°  or more 3 AfO[O|O|A]A O ojAa[AAlA|AIAIA Al A
ABH<A Absolute radius-specified helical
interpolation less than CCW 180° 3 AfO[O|O|A]A O o|alalalA|AIAA AN AN
ABH( » Absolute radius-specified helical
interpolation CCW 180° or more 3 AlO(O|O|AalA O ola|AlAlA[AIA|A AlA
Incremental radius-specified
INH <3| [helical interpolation less than CW 3 Alolololala O olalalalalalala AlA
180°
Incremental radius-specified
INH (') | |helical interpolation CW 180° or 3 Alolololala o) olalalalalalala Al
more
Incremental radius-specified
INH <« | |helical interpolation less than 3 Arlolololala e olalalalalalala Al A
CCW 180°
Incremental radius-specified Valid
INH C * | |helical interpolation CCW 180° or 3 Arlolololala e olalalalalalala Al A
more
Absolute central point-specified
ABH | | helical interpolation CW 3 AfO[O|O|A]A (@) 101 VaN| AN AN WAN WA WA PN AN AN
. Absolute central point-specified
helical interpolation CCW 3 AlO(O|O|AalA (O] [©] VAN V4N WAN| PN WAN| WAN AN AlA
Incremental central point-specified
¥ |nelical interpolation CW 3 AlO|O[O|A A (O] (@] WA\ AN AN AN A AN AN AA
Incremental central point-specified
4| | helical interpolation CCW 3 AlO|O[O|A A (O] (@] WA\ AN AN AN A AN AN AA
Absolute auxiliary point- specified
ABH.L™ | | elical interpolation 3 AlOlO|O(A|A @) o|lAalAIA|A|AIAIA Al A
Incremental auxiliary point-
INH 2~} [ pecified helical interpolation 3 AfO[O|O|A]A O ojAaAaAlA|AIAIA AlA

O: Must be set
A\ Set if required
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6.9.1 Circular interpolation specified method by helical interpolation

[Cautions]

The following method of circular interpolation is possible for the helical interpolation.
The specified method of circular interpolation connected start point and end point at
the seeing on the plane for which performs circular interpolation are as follows.

Servo instruction Positioning method Circular interpolation specified method
ABH €% Absolute Radius-specified method
INH % Incremental less than CW180°
ABH <A Absolute Radius-specified method
INH <A Incremental less than CCW180°
ABH C » Absolute Radius-specified method
INHC ¥ Incremental CW180° or more.
ABH C > Absolute Radius-specified method
INHC*> Incremental CCW180° or more.
ABH /X Absolute
Central point-specified method CW
INH 74 Incremental
ABH \ 4 Absolute
; Central point- specified method CCW
INH \« Incremental
ABH [~ Absolute
Auxiliary point-specified method
INH £~ Incremental

(1) The helical interpolation instruction can be used at the both of real/virtual mode.

(2) When the number of pitches is 0 and travel value of linear axis is not "0" is set,
operation example is shown below.

Circular interpolation path Start point (Xo, Yo, Zo)

Linear axis operates
so that it may become

5 a position according
(/ to this angle.
’ Arc center

End point (X1, Y1, Z1)

Linear axis operation

Condition Operation

Number of pitches is 0 Control on the circular plane.

Number of pitches is not 0 |Rotation spirally of the number of pitches to linear axis direction.
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(3) When the travel value of linear axis is "0" is set, it can be controlled.

Condition Operation

. . Same control as normal circular interpolation control.
Number of pitches is 0 ] ) )
(Allowable error range for circular interpolation can be set.)

Linear interpolation to linear axis does not executed, circle for the
Number of pitches is not 0 [number of pitches is drawn on the circle plane.

(Allowable error range for circular interpolation can be set.)

(4) Units for linear axis have not restrictions.

(5) Circular interpolation axis has the following restrictions.
* When the unit of one axis is [degree] axis (with stroke range), set another axis
also as [degree] axis (without stroke range).
* The axis of [degree] unit as without stroke range cannot be set.
* The axis as without stroke range cannot be set in the virtual mode.

(6) Specified the speed which executes speed change by CHGV instruction during
helical interpolation operation with the combined-speed of circular interpolation
axis 2. If speed change is requested by specifying negative speed by CHGV
instruction during helical interpolation operation, deceleration starts from the time
and it is possible to return to reverse direction at the deceleration completion.

(7) If start point = end point, number of pitches = 1 and travel value of linear axis = 0,
at the only central point-specified circular interpolation, full circle can be drawn.
when the address of "start point = end point" is set at the radius-specified helical
interpolation or auxiliary point-specified helical interpolation, a minor error (error
code [108]) occurs at the start and cannot be start.

(8) When the control unit is [degree] and the stroke limit is invalid, if the helical
interpolation control is executed using absolute data method, positioning in near

direction to specified address based on the current value.

(9) Allowable error range for circular interpolation can be set.
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control

ABH <X, ABH <4, ABH C ¥, ABH C_* Absolute radius-specified helical interpolation

[Control details]

The linear interpolation to other linear axis is executed performing 2 axes circular

interpolation from current stop posi
(X1, Y1) or linear axis end point ad

tion (X0, YO, Z0) to specified circular end address
dress (Z1), and the absolute helical interpolation is

executed so that it may become a spiral course.

It goes around on the specified circle for the specified number of pitches, the circular
interpolation which had remainder specified is executed, and positioning to end
address is executed. The radius-specified circle specifies circular interpolation method
connected start point and end point at the seeing on the plane for which performs

circular interpolation.

Operation details for absolute radius-specified helical interpolation are shown below.

| End point address (X1, Y1, Z4)|

Linear interpolation e
travel value =Z1-Zo— »

N
Y A/
\

\

Helical interpolation
path

_______

Number of pitches a|

Circular interpolation .

plane S B
Start point (Xo, Yo, Zo)

(Note) [_]: Indicates setting data

Circular interpolation plane
--.. End point address (X1, Y1)

Positioning speed V1|

Central
angle

Start point (Xo, Yo)

(Note) [_]: Indicates setting data

Control details for the servo instruc

tions are shown below.

Rotation direction

Controllable angle of

Instruction Positioning pass
of servomotor arc
ABH €% Start Positioning path
a
Radius-specified : *End point
AUS=SPEETe ) oy o ckwise (CW) point
helical interpolation Radius R\~ _
less than CW 180° Central point
0° <6 <180°

ABH <A
Radius-specified Counter
helical interpolation  |clockwise (CCW)

less than CCW 180°

+End point

Positioning path

ABH C »

Radius-specified )
o . Clockwise (CW)
helical interpolation

CW 180° or more

Positioning path

Start point

ABH C*»
Radius-specified Counter
helical interpolation  |clockwise (CCW)

CCW 180° or more

180° £ 6 £360° Start point

Central point
180" SOS360° P

Positioning path
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[Program]

(1) The setting range of end point address for the both of circular interpolation axis

)

and linear interpolation axis is (-2*') to (2*'-1).

The maximum arc radius on the circular interpolation plane is (231-1).

For example, the maximum arc radius for electronic gear 1:1 of unit [mm] is
214748364.7[um].

'/]\Maximum arc

Arc central point\

@)

(4)

®)

(6)

Set the command speed with the combined-speed for 2 axes circular interpolation
axis.

The command speed unit is specified in the parameter block.

Set the number of pitches within the range of 0 to 999. If it is set outside the
setting range, the servo program error [28] occurs, and cannot be started.

All of the circular interpolation axis, linear axis and point address, command
speed, radius (2 word data above) and number of pitches (1 word data) are set
indirectly by D, W and #.

(1) Servo program

Servo program No.52 for absolute radius-specified helical interpolation control is
shown below.

<K 52> _|_

ABH (¥ l«—— Absolute radius specified-circular helical interpolation
x:z ; 128888 <—L « Axis for the circular .. ... ... Axis 1, Axis 2
_ X ' interpolation
gm::; axis 3, 2?888 « End point address of the . . . J Axis 1... 100000
N’L)meer of pitches 100 circular interpolation axis Axis 2 . .. .50000
Radius 60000 e Linear axis for the circular. . . ... ....... Axis 3
interpolation and linear interpolation
* End point address of the linear axis . .. .. 25000

Positioning speed . . . 1000
Number of pitches ... 100
Radius on a circular interpolation plane . . . .. 60000

(Note): Example of the Motion SFC program for positioning control is shown next page.
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(2) Motion SFC program

Motion SFC program for which executes the servo program is shown below.

Absolute radius-specified helical interpolation control

Absolute radius-specified
helical interpolation control

[F10] | SET M2042 | Turn on all axes servo ON command.

[G10]| PX000*M2415*M2435*M2455 | Wait until PX000, Axis 1 servo ready, Axis 2 servo ready,
| and Axis 3 servo ready turn on.
[K52]| ABS (¥
Axis 1, 100000PLS |+ Absolute radius specified-circular helical interpolation
Axis 2, 50000PLS <—L * Axis for the circular . . ... ... Axis 1, Axis 2
. . interpolation )
Linear axis 3, ~ 25000PLS « End point address of the . . . [ Axis 1...100000[PLS]
Speed 1000PLS/s circular interpolation axis Axis 2 . ... 50000[PLS]
Number of pitches 100 e Linear axis for the circular .. .......... Axis 3
Radius 60000PLS interpolation and linear interpolation
* End point address of the linear axis . .. .. 25000[PLS]
Positioning speed . . . 1000[PLS/s]
[G20] Number of pitches . .. 100
| IPX000 | Radius on a circular interpolation plane . . . .. 60000[PLS]

Wait until PX000 turn off after circular interpolation
completion.

< END )

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.
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INH %, INH <A, INH C ¥, INH C* Incremental radius-specified helical interpolation
control

[Control details]

The linear interpolation to other linear axis is executed performing circular interpolation
from current stop position (start point) to specified circular relative end address (X1,
Y1) or linear axis end point relative address (Z1), and the incremental helical
interpolation control is executed so that it may become a spiral course.

It goes around on the specified circle for the specified number of pitches, the circular
interpolation which had remainder specified is executed, and positioning to end
address is executed. The radius-specified circle specifies circular interpolation method
connected start point and end point at the seeing on the plane for which performs
circular interpolation.

Operation details for incremental radius-specified helical interpolation are shown

below.
| End point relative address (X1, Y1, Z1) | Circular interpolation plane
. --.. End point relative address (X1, Y1)
Linear interpolation .
travel value = Z1 DR Helical interpolation
T e path ;
______ { : [Positioning speed V1|
— N { : Center
S =< Number of pitches a| angle
Circular interpolation —~—» _ R
lane - L
P Start point Start point
(Note) [__]: Indicates setting range (Note) [__]: Indicates setting range
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Control details for the servo instructions are shown below.

Rotation direction

Controllable angle of

Instruction Positioning pass
of servomotor arc
INH <% Positioning path
Radius-specified ) *End point
o . Clockwise (CW)
helical interpolation ~ _
less than CW 180° Central point
0° < 6 <180°

INH <A
Radius-specified
helical interpolation
less than CCW 180°

Counter
clockwise (CCW)

" +End point
Positioning path

INHC»
Radius-specified
helical interpolation
CW 180° or more

Clockwise (CW)

INH C*
Radius-specified
helical interpolation
CCW 180° or more

Counter
clockwise (CCW)

180° £ 6 £360°

Positioning path

Central point

Start point End point

Start point

: _ /" Central point
180"=6=360

Positioning path

(1) The setting range of end point relative address for the both of circular interpolation
axis and linear interpolation axis is 0 to  (2*'-1).
The travel direction is set by the sign (+/ -) of the travel value, as follows:

« Positive travel value

Positioning control to forward direction

(Address increase direction)
* Negative travel value............ Positioning control to reverse direction
(Address decrease direction)

(2) The maximum arc radius on the circular interpolation plane is 2311,
For example, the maximum arc radius for electronic gear 1:1 of unit [mm] is
214748364.7[um].

'/:‘Maximum arc

Arc central point\ !
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(3) Set the command speed with the combined-speed for 2 axes circular interpolation
axis.

(4) The command speed unit is specified in the parameter block.

(5) Set the number of pitches within the range of 0 to 999. If it is set outside the
setting range, the servo program error [28] occurs and operation does not start.

(6) All of the circular interpolation axis, linear axis end point relative address,

command speed, radius (2 word data above) and number of pitches (1 word data)
are set indirectly by D, W and #.

[Program]
(1) Servo program

Servo program No.53 for incremental radius-specified helical interpolation control
is shown below.

<K 53> _|_

INH (% [«——Incremental radius specified-circular helical interpolation
Axis 1 100000  Axis for the circular . . . .. ... Axis 1, Axis 2
Axis . 2, 50000 interpolation )
g'gee:('; axis 3, 2?888 * End point relative address of . . .{AX'S 1...100000
Number of pitches 100 th.e cwculgr |nterpo|§tlon axis Axis 2. ... 50090
Radius 60000 . !_lnear axis for the' mrcu!ar ..... IR EEEE R Axis 3
interpolation and linear interpolation
¢ End point relative address of the linear axis ... 25000

Positioning speed . . . 1000

Number of pitches ...... 100

Radius on a circular interpolation plane . ... ... .. 60000

(Note): Example of the Motion SFC program for positioning control is shown next page.
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(2) Motion SFC program
Motion SFC program for which executes the servo program is shown below.

Incremental radius-specified helical interpolation control

Incremental radius-specified
helical interpolation control

[F10] | SET M2042 |

Turn on all axes servo ON command.

[G10]| PX000*M2415*M2435*M2455 | We_!lt until PX000, Axis 1 servo ready, Axis 2 servo ready and
‘ Axis 3 servo ready turn on.
[K53]| INH %
Axis 1, 100000PLS [+ Incremental radius specified-circular helical interpolation
Axis 2, 50000PLS ¢ Axis for the circular ........ Axis 1, Axis 2
. is 3 25000PLS interpolation
Linear axis 3, * End point relative address of ... J AXis 1...100000[PLS]
Speed 1000PLS/s the circular interpolation axis Axis 2 . ... 50000[PLS]
Number of pitches 100 e Linear axis for the circular . . . .......... Axis 3
Radius 60000PLS interpolation and linear interpolation
* End point relative address of the linear axis . .. 25000[PLS]
— Positioning speed . . . 1000[PLS/s]
Number of pitches . .. .100
[GZO]‘ IPX000 | Radius on a circular interpolation plane . . . .... .. 60000[PLS]

Wait until PX000 turn OFF after circular interpolation
completion.

( END )

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.
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ABH "X, ABH \'4 Absolute central point-specified helical interpolation control

[Control details]

The linear interpolation to other linear axis is executed performing 2 axes circular
interpolation from current stop position (X0, YO0, Z0) to specified circular end address
(X1, Y1) or linear axis end point address (Z1), and the absolute helical interpolation is
executed so that it may become a spiral course.

It goes around on the specified circle for the specified number of pitches, the circular
interpolation which had remainder specified is executed, and positioning to end
address is executed. The central point-specified circle specifies circular interpolation
method connected start point and end point at the seeing on the plane for which
performs circular interpolation.

Operation details for absolute central point-specified helical interpolation are shown
below.

|End point address (X1, Y1, Z1)| Circular interpolation plane
--.. End point address (X1, Y1)

Linear interpolation le-
travel value = Z1-Zo——» Helical interpolation

T path

H N .
i .

_____ k- \ ' L
! < \

[Positioning speed V1]

Number of pitches a| Radius R >

Circular interpolation{\*\, Arc central point
lane T ., —
P Start point (Xo, Yo, Z0) Start point (Xo,Yo) |2ddress (X2, Y2)
(Note) [_]: Indicates setting range (Note) [_]: Indicates setting range

Control details for the servo instructions are shown below.

) Rotation direction| Controllable angle of o
Instruction Positioning pass
of servomotor arc
ABH 7% /_%Ijositioning path
Central point- Clockwise (CW) tart point & o<9§360/°/ End point
specified helical N S
interpolation CW Central point
0° < 6 =360°

ABH \U« Centrgl point
Central point- Counter ) V )

o . . Start point 0°<6=5360° # End point
specified helical clockwise (CCW) \Z
interpolation CCW Positioning path

(1) The setting range of end point address for the both of circular interpolation axis
and linear interpolation axis is (-2*') to (2*'-1).

(2) The setting range of central point address is (-231) to (231-1).
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(3) The maximum arc radius on the circular interpolation plane is 2311,

For example, the maximum arc radius for electronic gear 1:1 of unit [mm] is
214748364.7[um].

Arc central point\

(4) Setthe command speed with the combined-speed for 2 axes circular interpolation
axis.

(5) The command speed unit is specified in the parameter block.

(6) Set the number of pitches within the range of 0 to 999. If it is set outside the
setting range, the servo program error [28] occurs and operation does not start.

(7) All of the circular interpolation axis, linear axis end point address, command
speed, radius (2 word data above) and number of pitches (1 word data) are set
indirectly by D, W and #.

(8) If start point = end point, number of pitches = 1 and travel value of linear axis = 0,
at the only central point-specified circular interpolation, full circle can be drawn.

[Program]
(1) Servo program
Servo program No.55 for absolute central point-specified helical interpolation
control is shown below.

<K 55> _|_

ABH A «—— Absolute central point specified-circular helical interpolation
ﬁi:z ; gggga <—L . ﬁgsr for the circular .. ...... Axis 1, Axis 2

- - polation Axis 1. ...88541
Linear axis 3, 20000 ) Xis1....
Speed 1000 * End point address of the . . . .

pee ) circular interpolation axis Axis 2. ... 30000
Number of pitches 500 . . ) )
Central point 1, 45000 . !_lnear axis for the.mrcullar ..... EEEEEE Axis 3
Central point 2, 20000 interpolation and linear interpolation

¢ End point address of the linear axis . . ... 20000

Positioning speed . . .. 1000

Number of pitches . . .. ... 500 ( Axis 1 45000
Central point address . ... ... { oo
of the arc Axis 2. ...20000

(Note): Example of the Motion SFC program for positioning control is shown next page.
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(2) Motion SFC program
Motion SFC program for which executes the servo program is shown below.

Absolute central point-specified helical interpolation control

Absolute central point-specified
helical interpolation control

[F10] | SET M2042 | Turn on all axes servo ON command.
[G1 0]| PX000*M2415*M2435*M2455 | Wait ur?til PX000, Axis 1 servo ready, Axis 2 servo ready
| and Axis 3 servo ready turn on.
[K55] | ABH %
Axis 1, 88541PLS |+ Absolute central point-specified circular helical interpolation
Axis 2, 30000PLS 4—L . A)t(is fo: tthe circular ....... Axis 1, Axis 2
. . interpolation
Linear axis 3, ~ 20000PLS « End point address of the . . . [ AXis ... 88541[PLS]
Speed 1000PLS/s circular interpolation axis Axis 2 . . . . 30000[PLS]
Number of pitches 500 o Linear axis for the circular ............ Axis 3
Ctr.P. 1, 45000PLS interpolation and linear interpolation
Ctr.P. 2, 20000PLS * End point address of the linear axis . .. .. 20000[PLS]
Positioning speed . . . 1000[PLS/s]
Number of pitches . .. 500 Axis 1. ... 45000[PLS]
Central point address . .. .....
of the arc Axis 2 . ...20000[PLS]
[G20] IPX000 <«—— Wait until PX000 turn off after circular interpolation
completion.

( END >

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.
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[Control details]

INH 7%, INH \ 4 Incremental central point-specified helical interpolation control

The linear interpolation to other linear axis is executed performing circular interpolation

from current stop position (start point) to specified circular relative end address (X1,
Y1) or linear axis end point relative address (Z1), and the incremental helical
interpolation control is executed so that it may become a spiral course.

It goes around on the specified circle for the specified number of pitches, the circular
interpolation which had remainder specified is executed, and positioning to end
address is executed. The central point-specified circle specifies circular interpolation
method connected start point and end point at the seeing on the plane for which

performs circular interpolation.

Operation details for incremental central point -specified helical interpolation are shown

below.

| End point relative address (X1, Y1, Z1) |

Linear interpolation
= ~ Helical interpolation
travel value = Z1 " p

path

,,,,,,,,,,,,

Number of pitches a|

d

) ) ) {
Circular interpolation —~<—»
plane )

(Note) [_]: Indicates setting range

Circular interpolation plane
-.. End point relative address (X1, Y1)

] [Positioning speed V1|

Radius R —~———»]

Arc central point
relative address (X2, Y2)

e
Start point

(Note) [_]: Indicates setting range

Control details for the servo instructions are shown below.

Rotation direction

Controllable angle of

Central point-specified [Counter
helical interpolation  |clockwise (CCW)

CCW

Instruction ¢ ‘ Positioning pass
of servomotor arc
INH 74 /_K‘Positioning path
Central point-specified Clockwise (CW) Start point \oo<egseoi/ End point
helical interpolation S
Central point

Cw

: 0° < 6 =360°
INH \ A Central point

N

P S AN

Start point &~ 0'<65360" ¥ End point
Positioning path

(1) The setting range of end point relative address for the both of circular interpolation
axis and linear interpolation axis is 0 to  (2*'-1).

(2) The setting range of central point relative is 0 to * (231-1 )-
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(3) The maximum arc radius on the circular interpolation plane is (231-1).

For example, the maximum arc radius for electronic gear 1:1 of unit [mm] is
214748364.7[um].

Arc central point\

(4) Setthe command speed with the combined-speed for 2 axes circular interpolation
axis.

(5) The command speed unit is specified in the parameter block.

(6) Set the number of pitches within the range of 0 to 999. If it is set outside the
setting range, the servo program error [28] occurs and operation does not start.

(7) All of the circular interpolation axis, linear axis end relative address, command
speed, radius (2 word data above) and number of pitches (1 word data) are set
indirectly by D, W and #.

(8) If start point = end point, number of pitches = 1 and travel value of linear axis = 0,
at the only central point-specified circular interpolation, full circle can be drawn.

[Program]
(1) Servo program
Servo program No.56 for incremental central point-specified helical interpolation
control is shown below.

<K 56> _|_

INH 72 l«—— Incremental central point specified-circular helical interpolation
ﬁi:z ; gggga <—L  Axis for the circular .. .. ... .. Axis 1, Axis 2

Linearaxis 3, 20000 interpolation Axis 1. ... 88541

Speed ’ 1000 « End point relative address of .

N‘L)aneber of pitches 500 the circular interpolation axis LAXis 2... .. 30000

Central poir?t 1 45000 e Linear axis for the circular. . . ........... Axis 3

Central point 2’ 20000 interpolation and linear interpolation

* End point relative address from .. ....... 20000
the linear axis specification
Positioning speed . . .. 1000

Number oflpitchesl ... 500 Axis 1. .. 45000
Central point relative address . .
of the arc Axis 2 . ...20000

(Note): Example of the Motion SFC program for positioning control is shown next page.
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(2) Motion SFC program
Motion SFC program for which executes the servo program is shown below.

Incremental central point-specified
helical interpolation control

[F10] | SET M2042 | Turn on all axes servo ON command.
[G10] . . - Wait until PX000, Axis 1 servo ready, Axis 2 servo ready and
| PX000"M2415"M2435"M2455 | Axis 3 servo ready turn on.
[K56] | INH 7% ) - o )
Axis 1 88541PLS |[+— Incremental central point-specified helical interpolation control
Axis 2, 30000PLS * Axis for the circular . .. .. ... Axis 1, Axis 2
Linear axis 3,  20000PLS | inerpolation i
’  End point relative address of . . . . . Axis 1. .. 88541[PLS]
Speed 1000PLS/s the circular interpolation axis Axis 2 . . . 30000[PLS]
Number of pitches 500 e Linear axis for the circular .. ... ........ Axis 3
Ctr.P. 1, 45000PLS interpolation and linear interpolation
Ctr.P. 2, 20000PLS ¢ End point relative address of the linear axis . . .20000[PLS]
Positioning speed . . . 1000[PLS/s]

Number of pitches. . . . 500

Central point relative address

{Axis 1....45000[PLS]
ofthearc

Axis 2 ... .20000[PLS]
[G20]| IPX000 |<— Wait until PX000 turn off after circular interpolation completion.

< END )

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.
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ABH 7 Absolute auxiliary point-specified helical interpolation control

[Control details]

The linear interpolation to other linear axis is executed performing 2 axes circular
interpolation from current stop position (X0, YO, Z0) to specified circular end address
(X1, Y1) or linear axis end point address (Z1), and the absolute helical interpolation is
executed so that it may become a spiral course.

It goes around on the specified circle for the specified number of pitches, the circular
interpolation which had remainder specified is executed, and positioning to end
address is executed. The auxiliary point-specified circle specifies circular interpolation
method connected start point and end point at the seeing on the plane for which
performs circular interpolation.

Operation details for absolute auxiliary point-specified helical interpolation are shown
below.

|End point address (X1, Y1,z1)| Circular interpolation plane
--.. End point address (X1, Y1)

Linear interpolation w»
travel value = Z1-Zo— *

~ Helical interpolation
T path

) [Positioning speed V1]

T = Number of pitches a Radius R———»

Circular interpolation\*\, ~ - Arc auxiliary point
lane T o —
P Start point (Xo, Yo, Zo) Start point address (X2, Y2)
(Note) [_]: Indicates setting range (Note) [_]: Indicates setting range

Control details for the servo instructions are shown below.

. Rotation direction
Instruction Controllable angle of arc
of servomotor

ABH [

- , Clockwise (CW)/
Auxiliary point-

Counter 0°< 6 =360°

specified helical i
clockwise (CCW)

interpolation

(1) The setting range of end point address for the both of circular interpolation axis
and linear interpolation axis is (-2*') to (2*'-1).

(2) The setting range of auxiliary point address is (-2*') to (2*'-1).
(3) The maximum arc radius on the circular interpolation plane is 2°11.

For example, the maximum arc radius for electronic gear 1:1 of unit [mm] is
214748364.7[um].
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'/:\Maximum arc

'Arc central point\

(4) Setthe command speed with the combined-speed for 2 axes circular interpolation
axis.

(5) The command speed unit is specified in the parameter block.

(6) Set the number of pitches within the range of 0 to 999. If it is set outside the
setting range, the servo program error [28] occurs and operation does not start.

(7) All of the circular interpolation axis, linear axis end relative address, command
speed, radius (2 word data above) and number of pitches (1 word data) are set
indirectly by D, W and #.

[Program]
(1) Servo program
Servo program No.60 for absolute auxiliary point-specified helical interpolation
control is shown below.

<K 60> _|—

ABH > l«—— Absolute auxiliary point-specified circular helical interpolation
ﬁ’;:z ; ggggé <—L ® Axis for the circular . . . .. .. Axis 1, Axis 2
Linearaxis 3, 20000 interpolation Axis 1....88541
Speed ’ 1000 * End point address of the . . . )
Nﬁ(raneber of pitches 500 circular interpolation axis Axis 2. ...30000
Auxiliary pori)nt 1 45000 e Linear axis forthe circular . .. .......... Axis 3
Auxiliary point 2' 20000 interpolation and linear interpolation

* End point address of the linear axis . . ... 20000

Positioning speed . . .. 1000

Number of pitches .. .. 500 {Axis 1. 45000

Axis 2. . ..20000

Auxiliary point address . . .. ...
of the arc

(Note): Example of the Motion SFC program for positioning control is shown next page.
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(2) Motion SFC program
Motion SFC program for which executes the servo program is shown below.

Absolute auxiliary point-specified helical interpolation control

helical interpolation control

(Absolute auxiliary point—specified>

[F10] | SET M2042 | Turn on all axes servo ON command.
[G1 0]| PX000*M2415*M2435*M2455 | Wait ur?tll PX000, Axis 1 servo ready, Axis 2 servo ready
and Axis 3 servo ready turn on.
[K60]
ABH £~ <+«—— Absolute auxiliary point-specified circular helical interpolation
AX!S 1, 88541PLS ¢ Axis for the circular .. ...... Axis 1, Axis 2
Axis 2, 30000PLS interpolation )
StrAx. 3, 20000PLS « End point address of the . . . [ Axis 1... 88541[PLS]
Speed 1000PLS/s circular interpolation axis Axis 2 ... .30000[PLS]
Numb f pitches 500 e Linear axis forthe circular . .. .......... Axis 3
umber or piiches interpolation and linear interpolation
Aux.P. 1, 45000PLS « End point address of the linear axis . . . . . 20000[PLS]
Aux.P. 2, 20000PLS Positioning speed . . . 1000[PLS/s]
Num?er of Pltches. .. 500 Axis 1. ... 45000[PLS]
Auxiliary point address . . . . ...
of the arc Axis 2 . ... 20000[PLS]
[G20] | IPX000 <+—— Wait until PX000 turn off after circular interpolation

completion.

( END >

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.
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INH /" Incremental auxiliary point-specified helical interpolation control

[Control details]

The linear interpolation to other linear axis is executed performing circular interpolation
from current stop position (start point) to specified circular relative end address (X1,
Y1) or linear axis end point relative address (Z1), and the incremental helical
interpolation control is executed so that it may become a spiral course.

It goes around on the specified circle for the specified number of pitches, the circular
interpolation which had remainder specified is executed, and positioning to end
address is executed. The auxiliary point-specified circle specifies circular interpolation
method connected start point and end point at the seeing on the plane for which
performs circular interpolation.

Operation details for incremental auxiliary point-specified helical interpolation are
shown below.

| End point relative address (X1, Y1, Z1)| Circular interpolation plane

--.. End point relative address (X1, Y1)
Linear interpolation
travel value = Z1 —’ ] \\\\‘/ ;iaetILcal interpolation

[ Positioning speed V1|

______

Number of pitches a| | Radius R ————»

. . o
Circular interpolation ——<—

Arc auxiliary point
plane

e - Stal’t point address (X2, Y2)

Start point

(Note) [_]: Indicates setting range (Note) [_]: Indicates setting range

Control details for the servo instructions are shown below.

. Rotation direction
Instruction Controllable angle of arc
of servomotor

INH £~

Auxiliary point-

Clockwise (CW)/
Counter 0°< 6 =360°

specified helical i
clockwise (CCW)

interpolation

(1) The setting range of end point relative address for the both of circular interpolation
axis and linear interpolation axis is 0 to  (2*'-1).

(2) The setting range of auxiliary point relative is 0 to * (2*'-1).
(3) The maximum arc radius on the circular interpolation plane is (231-1).

For example, the maximum arc radius for electronic gear 1:1 of unit [mm] is
214748364.7[um].
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ﬁ‘Maximum arc
'Arc central point\

(4) Setthe command speed with the combined-speed for 2 axes circular interpolation
axis.

(5) The command speed unit is specified in the parameter block.

(6) Set the number of pitches within the range of 0 to 999. If it is set outside the
setting range, the servo program error [28] occurs and operation does not start.

(7) All of the circular interpolation axis, linear axis end point address, command

speed, radius (2 word data above), and number of pitches (1 word data) are set
indirectly by D, W and #.

[Program]
(1) Servo program

Servo program No.61 for incremental auxiliary point-specified helical interpolation
control is shown below.

<K 61> _|—

INH ~> l«—— Incremental auxiliary point-specified circular helical interpolation
ﬁ’;:z ; ggggé <—L ® Axis for the circular . . . ... .. Axis 1, Axis 2

Linearaxis 3, 20000 interpolation Axis 1. ... 88541

Speed ’ 1000 ¢ End point relative address of .

Nﬁ(raneber of pitches 500 the circular interpolation axis LAXis 2. ... 30000

Auxiliary pori)nt 1 45000 e Linear axis forthe circular . .. .......... Axis 3

Auxiliary point 2' 20000 interpolation and linear interpolation

* End point relative address from .. ....... 20000
the linear axis specification
Positioning speed . . .. 1000
Number of pitches . ... 500 {Axis 1 45000

Axis 2 . ...20000

Auxiliary point relative
address of the arc

(Note): Example of the Motion SFC program for positioning control is shown next page.
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(2) Motion SFC program
Motion SFC program for which executes the servo program is shown below.

Incremental auxiliary point-specified helical interpolation control

Incremental auxiliary point-specified
helical interpolation control

[F10] | SET M2042 | Turn on all axes servo ON command.

[G10]| PX000*M2415*M2435*M2455 | Wa_xit until PX000, Axis 1 servo ready, Axis 2 servo ready and
‘ Axis 3 servo ready turn on.

[K61]| INH~
Axis 1, 88541PLS [+— Incremental auxiliary point-specified circular helical interpolation
Axis 2, 30000PLS ¢—L * Axis for the circular ............ Axis 1, Axis 2
Linear axis 3, 20000PLS interpolation :
’ « End point relative address of . ... [ Axis 1... 88541[PLS]
Speed 1000PLS/s the circular interpolation axis Axis 2 . ... 30000[PLS]
Number of pitches 500 e Linear axis for the circular ............ Axis 3
Aux.P. 1, 45000PLS interpolation and linear interpolation
Aux.P. 2, 20000PLS ® End point relative address of the linear axis . .. 20000[PLS]
Positioning speed . . . 1000[PLS/s]
Number of pitches . ... 500 Axis 1. . .. 45000[PLS]
Auxiliary point relative address . . . . . .
of the arc Axis 2 . ... 20000[PLS]
[G20]| IPX000 ‘4— Wait until PX000 turn off after circular interpolation completion.

( END )

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.
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6.10 1 Axis Fixed-Pitch Feed Control

Positioning control for specified axis of specified travel value from the current stop
point.
Fixed-pitch feed control uses the FEED-1servo instruction.

Items are set in peripheral devices

Common Arc Parameter block Others
c
S
=
«
[}
=| &
3 o
gl =
8l &
Servo Positioning Number of ° a| 3 Speed chanae
. . | 5
instruction method control axes £ S| © P 9
c o o
kel =%
o o © 3
z o © (] o| o of & o 3 &
S > @ 2 S| €|l €l 8§ 2| & ¢
38 = © © =l S|l =S| 8l ] & 5 TR
2 o| o >| € - ol =| 2| of 5 <] w
2 | @ =| 3 2l 2] 2| | 5| O =] 5| §| & o
5 Sl o o E| 8 sl | 2| gl g o E| | o & Q
2 R = a|l 5| E| B § o E| §| ¢ < z
7] S = £l © ® L ©
9] 2l s £l o o o| &l 5l 3| 5 5 2| o 8| gl ¢ 5|9
£ ol El =3 3| 8 35| S 8] 3 2| 5l = 3| % g 2| 8 =
Sl ol 5| €|l © 8 5 Xl 5| E| €| 8 8§ 8 g 2 8 3 3| 2 =
mzvoguo:mmoauwmom=‘;’m<
o <l olal =l Ix|lojolw <ol - ol Z v ol =
‘FEED-1 Incremental 1 Alolololala Alalalalala AlA Valid

O: Must be set
A\ Set if required

[Control details]
(1) Positioning control for the specified travel value from the current stop position "0"
is executed.

(2) The travel direction is set by the sign (+/ -) of the travel value, as follows:

* Positive travel value ............. Positioning control to forward direction
(Address increase direction)
* Negative travel value............ Positioning control to reverse direction
(Address decrease direction)
[[Positoing dreion |
vt Fixed-pitch feed by FEED-1 instruction
Current stop position | Command speed
Reverse _ f/ , Forward
direction * ’ " direction
’Travel direction ] Travel direction ] / \ —
| for negative sign ’ for positive sign | ! 3
I | }
Servo program start ' ‘
(Note) [_]: Indicates setting data

Fig.6.23 1 axis fixed-pitch feed control

POINT

Do not set the travel value to "0" for fixed-pitch feed control.
If the travel value is set to "0", fixed-pitch feed completion without fixed-pitch feed.

6-77
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[Program]
Program for repetition 1 axis fixed-pitch feed control is shown as the following

conditions.
(1) System configuration
Fixed-pitch feed control of Axis 4.

,_: Motion CPU control module

Q61P|Q02H Q172 Q172| QX41
CPU |CPU |LX
(N)
? Positioning start command (PX000)
Positioning end command (PX001)
I ] [ ] I ]
AMP AMP AMP AMP

(2) Fixed-pitch feed control conditions
(a) Positioning conditions are shown below.

Item Setting
Servo program No. No.300
Control axis Axis 4
Control speed 10000
Travel value 80000

(b) Fixed-pitch feed control start command ....... Turning PX000 off to on
(OFF — ON)

(c) Fixed-pitch feed control end command ........ Turning PX001 off to on
(OFF — ON)
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(3) Operation timing
Operation timing for fixed-pitch feed control is shown below.

PLC ready flag (M2000)

All axes servo ON command
(M2042)

All axes servo ON accept flag
(M2049)

Axis 4 servo ready (M2475)

Start command (PX000)

Servo program start

Axis 4 start accept flag
(M2004)

End command (PX001)

Servo program No.300

>t

Dwell 1second

\
Dwell 1second _ |

Dwell 1second |

I

(4)

Servo program

Servo program No.300 for fixed-pitch feed control is shown below.

<K 300> —|—

FEED-1

Axis 4,
Speed

Dwell

«—— 1 axis fixed-pitch feed
) ] Axis used
‘—L. Travel value

‘T Command speed

Dwell

80000
10000
1000

... 80000
... 10000
1000

(Note): Example of the Motion SFC program for positioning control is shown next page.
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(5) Motion SFC program
Motion SFC program for which executes the servo program is shown below.

1 axis fixed-pitch feed control
(1 axis fixed-pitch feed control>
[F10] | SET M2042 | Turn on all axes servo ON command.
[G10] | PX000*M2475 | Wait until PX000 and Axis 4 servo ready turn on.
—{(ro]
[K300] | FEED-1 le—— 1 axis fixed-pitch feed
Axis 4, 80000PLS A e Axisused .......... Axis 4
Speed 10000PLS/s <—L e Travelvalue ........ 80000[PLS]
Dwell 1000ms Command speed . . . ... 10000[PLS/s]
‘ Dwell ................. 1000[ms]
[G20] | PX001 ‘ After fixed-pitch feed completion,
PX001 is ON : Fixed-pitch feed starts.
‘ PX001 is OFF : Motion SFC program ends.
[G30] 1 1px000*1PX001 Wait until PX000 and PX001 turn off after
‘ fixed-pitch feed completion.
( END )

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.
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6.11 Fixed-Pitch Feed Control Using 2 Axes Linear Interpolation

Fixed-pitch feed control using 2 axes linear interpolation from the current stop position
with the specified 2 axes.
Fixed-pitch feed control using 2 axes linear interpolation uses the FEED-2 servo

instruction.
Items are set in peripheral devices
Common Arc Parameter block Others
c
S
S
o
o]
=| &
3 o
gl =
gl s
Servo Positioning Number of o ? § Speed change
. ) ol =
instruction method control axes g S| 2 P 9
c o1 o
kel =%
o o ® 3
z 3 ) ol o of 8| &
% S 3 5 S| 8l gl 3| 2| 9 £
o 3| g >l e o E = 3 ) Yy o LLII:
e S| & =| S el | 2 ¢l gl ©f 2| g| | o o
= O 5| @ gl 8l 3l El 2l 8] & of €|l S| ¢ & =2
o = Bl € 5 8| S| El 5| %] o] E| B| ¢ © Z
© 2 sl E| gl 9| 2] o 5] sl =l §| 5 B o 5| 2 ¢ =| O
£ ol El = 3l 3| S| 2| £| £ 8|3 5= 2l s § s 8¢E
EEREEEEEEEEEEEEEEREE
ol I Slals|eIedldlalaldleldl=ad2
‘FEED-Z Incremental 2 Alolololala Alalalalalala AlA Valid

O: Must be set
A\ Set if required

[Control details]
(1) Positioning control from the current stop position "0" to the position which
combined travel direction and travel value specified with each axis is executed.

(2) The travel direction for each axis is set by the sign (+/ -) of the travel value for
each axis, as follows:
* Positive travel value ............. Positioning control to forward direction
(Address increase direction)
* Negative travel value............ Positioning control to reverse direction
(Address decrease direction)

Operation timing

\

Command speed ‘

Positioning direction

Forward direction Fixed-pitch feed by FEED-2 instruction

Y-axis
travel value

Reverse _ y _ Forward
direction =~ 0 " direction

|X—axis travel value|

Current stop position ¥ Servo program start
Reverse direction

(Note) [__] : Indicates setting data

Fig.6.24 Fixed-pitch feed control using 2 axes linear interpolation
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[Program]

POINT

Do not set the travel value to "0" for fixed-pitch feed control.

The following results if the travel value is set to "0":

(1) If the travel value of both is set to "0", fixed-pitch feed completion without fixed-
pitch feed.

Program for fixed-pitch feed control using 2 axes linear interpolation is shown as the
following conditions.
(1) System configuration

Fixed-pitch feed control using 2 axes linear interpolation of Axis 2 and Axis 3.

Q61P|Q02H Q172|Q172| QX41
CPU |CPU |LX
(N)
? Positioning start command (PX000)
I ] I ] I ]
AMP AMP AMP AMP

(2) Fixed-pitch feed control
(a) Fixed-pitch feed control conditions are shown below.

Item Setting
Servo program No. No.310
Positioning speed 10000
Control axis Axis 2 Axis 3
Travel value 500000 300000

(b) Fixed-pitch feed control start command ....... Turning PX000 off to on
(OFF — ON)
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(3) Operation timing
Operation timing for fixed-pitch feed control using 2 axes linear interpolation is
shown below.

Servo program No.310

PLC ready flag (M2000)

All axes servo ON command
(M2042)

All axes servo ON accept flag
(M2049)

Axis 2 servo ready (M2435)
Axis 3 servo ready (M2455)

Start command (PX000) !
Servo program start :
Axis 2 start accept flag

(M2002)

Axis 3 start accept flag

(M2003)

(4) Servo program
Servo program No.310 for fixed-pitch feed control using 2 axes linear
interpolation is shown below.

<K 310> |

FEED-2 l[«—— Fixed-pitch feed using 2 axes linear interpolation
Axis 2, 500000
Axis 3, 300000 [«— J* Axisused........ Axis 2, Axis 3
Speed 10000 <—l\ {. Travel value . . . .. {Axis 2...500000
Axis 3 . .. 300000
Positioning speed ............. 10000

(Note): Example of the Motion SFC program for positioning control is shown next page.
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(5) Motion SFC program

Motion SFC program for which executes the speed-switching control is shown
below.

Fixed-pitch feed using 2 axes linear interpolation

Fixed-pitch feed using
2 axes linear interpolation

[F10] | SET M2042 | Turn on all axes servo ON command.

[G10] ‘ PX000*M2435*M2455 ‘ Wait until PX000, Axis 2 servo ready and Axis 3

servo ready turn on.
“—

[K310]| FEED-2 le—— Fixed-pitch feed using 2 axes linear interpolation
Axis 2, 500000PLS eAxisused.......... Axis 2, Axis 3
Axis 3, 300000PLS [* Y eTravelvalue...... { Axis 2 ... 500000[PLS]
Speed 10000PLS/s [+ Axis 3 . ... 300000[PLS]
Positioningspeed . .............. 10000[PLS/s]
[G20] | IPX000 PO After fixed-pitch feed completion,

PX000 is ON : Fixed-pitch feed start again.
PX000 is OFF : Motion SFC program end.

(e

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.
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6.12 Fixed-Pitch Feed Control Using 3 Axes Linear Interpolation

Fixed-pitch feed control using 3 axes linear interpolation from the current stop position
with the specified 3 axes.
Fixed-pitch feed control using 3 axes linear interpolation uses the FEED-3 servo

instruction.
Items are set in peripheral devices
Common Arc Parameter block Others
c
S
S
o
o]
=| &
3 o
gl =
gl s
Servo Positioning Number of o ? § Speed change
. - ol =
instruction method control axes g S| 2 P 9
c o1 o
kel =%
o o © 3
z 3z ) ol 9| o 8 &
x S| 3 =) S 8 gl v 3| o =
38 =l o © =l S|l =S| 8l © & 5 w
o o| o >| € ol = £ g > <] w
al | g2 =I5 |g = 2lsls 3zl sl 5g |o
o) £l gl e E| 9 Sl €l El 2= S ElS o ® >
2 S| €l € = ol 5| £| ®| ® 8| = ® L =
1) g g £ b =1 Z| = & & o4 o o
7] = 9 o ol © © ol @] @] o © Q3
£ o El =8| 32| 2| E| £ B| sl =l = 3w g g e
EEREEEEEEEEEEEEEEREE
ol 2 olals|elIeldldlaaldlelal=zadl
‘FEED-S Incremental 3 Alolololala Alalalalalala AlA Valid

O: Must be set
A\ Set if required

[Control details]
(1) Positioning control from the current stop position "0" to the position which
combined travel direction and travel value specified with each axis is executed.

(2) The travel direction for each axis is set by the sign (+/ -) of the travel value for
each axis, as follows:

* Positive travel value ............. Positioning control to forward direction
(Address increase direction)
* Negative travel value............ Positioning control to reverse direction

(Address decrease direction)

Positioning direction Operation timing
Forward direction \

Fixed-pitch feed by FEED-3 instruction
[ Command speed

Forward direction

>t
- Y-axis ‘ (‘
travel value
travel value N\ )
Reverse direction < » Forwar 1 ’7%
directio Servo program start

X-axis travel value
(Note) [_] : Indicates setting data

Reverse direction

A
Reverse direction

Fig. 6.25 Fixed-pitch feed control using 3 axes linear interpolation
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POINT

Do not set the travel value to "0" for fixed-pitch feed control.

The following results if the travel value is set to "0":

(1) If the travel value of all axes are set to "0", fixed-pitch feed completion without
fixed-pitch feed.

[Program]
Program for fixed-pitch feed control using 3 axes linear interpolation is shown as the
following conditions.
(1) System configuration
Fixed-pitch feed control using 3 axes linear interpolation of Axis 1, Axis 2 and
Axis 3.

P e Motion CPU control module

Q61P|Q02H Q172|Q172| QX41
CPU |CPU |LX
(N)
? Positioning start command (PX000)
I ] I ] I ]
AMP AMP AMP AMP

(2) Fixed-pitch feed control
(a) Fixed-pitch feed control conditions are shown below.

Item Setting
Servo program No. No.320
Positioning speed 1000
Control axes Axis 1 Axis 2 Axis 3
Travel value 50000 40000 30000

(b) Fixed-pitch feed control start command ....... Turning PX000 off to on
(OFF — ON)
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(3) Operation timing
Operation timing for fixed-pitch feed control using 3 axes linear interpolation is
shown below.

Vv Servo program No.320

v
—_

PLC ready flag (M2000)

All axes servo ON command
(M2042)

All axes servo ON accept flag
(M2049)

Axis 1 servo ready (M2415)

Axis 2 servo ready (M2435)
Axis 3 servo ready (M2455)

Start command (PX000) i
Servo program start

Axis 1 start accept flag

(M2001) i
Axis 2 start accept flag

(M2002)

Axis 3 start accept flag

(M2003)

T I_(

(4) Servo program
Servo program No.320 for fixed-pitch feed control using 3 axes linear
interpolation is shown below.

<K 320>

FEED-3 «—— Fixed-pitch feed using 3 axes linear interpolation
Axis 1, 50000
Axis 2, 40000 4_\_ {- Axisused......... Axis 1, Axis 2, Axis 3
Axis 3, 30000 Axis 1 ...50000
Speed 1000 *Travelvalue . . ... {Axis 2 ...40000
Axis 3 ...30000
Positioning speed . ........... 1000

(Note): Example of the Motion SFC program for positioning control is shown next page.
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(5) Motion SFC program
Motion SFC program for which executes the servo program is shown below.

Fixed-pitch feed using 3 axes linear interpolation
Fixed-pitch feed using
3 axes linear interpolation

[F10] | SET M2042 | Turn on all axes servo ON command.

[G10] | PX000*M2415*M2435*M2455 | Wait until PXOOO, Axis 1 servo ready, Axis 2 servo ready
and Axis 3 servo ready turn on.

[K320] | FEED-3 l«—— Fixed-pitch feed using 3 axes linear interpolation

Axis 1, 50000PLS e Axisused......... Axis 1, Axis 2, Axis 3
Axis 2, 40000PLS D Axis 1. .. 500000[PLS]

Axis 3, 30000PLS * Travel value . .. ... 1 Ax?s 2 ...400000[PLS]
Speed 1000PLS/s < Axis 3 ... 300000[PLS]

‘ Positioningspeed ............... 10000[PLS/s]

[G20] |!PX000 After fixed-pitch feed completion,
PX000 is ON

: Fixed-pitch feed start again.
PX000 is OFF : Motion SFC program end.
( END )

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.
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. ________________________________________________________________________________________________________|
6.13 Speed Control (I)

(1) Speed control for the specified axis is executed.

(2) Control includes positioning loops for control of servo amplifiers.

(3) Speed control (I) uses the VF (Forward) and VR (Reverse) servo instructions.

Items are set in peripheral devices

Common Arc Parameter block Others
c
9
S
o
o]
Se’
a| &
cl £
8l &
Servo Positioning Number of ® | 3
. . £ el 5 Speed change
instruction method control axes = ol 2
c o1 o
o £l =
. E=1 0| O
S g @ al o
2l |18 ) ol o ol 8 o & &
% B ) 3 S| €|l €l 8§ 2| & ¢
] gl & S e EHEEEEEREE i
] - g e
el %w =| 3 c| - EC‘U,:CB.Q o)
9] sl o] o gl 4 5| gl ] 8| 8 o E| L b= =
Qo = €| € = al 5| E| B § o £ §| ¢ < z
© 2 8| £ o o B o 5 5l =l §| 5 B o 5| 2 ¢ =| O
El |2 El5 38 a2 L L3 e sl =z w gfgde
Sl ol o| €[ 8 2 %S| €l E o 8 ol e 8 9 3l 3 €| =
mévoguo:mmoauwmom:.m
o <l olal =l Ix|lojolw <ol - ol Z v ol =
| VF
— 1 N[O O A VAN AN WAN| VAN AN AN VAN WAN Valid

O: Must be set
A\ Set if required

[Control details]
(1) Controls the axis at the specified speed until the input of the stop command after
starting of the servomotors.
*VF ......... Forward direction start
*VR ....... Reverse direction start

(2) Current value does not change at "0".

\%
A
. I Stop command accept
Setting
speed | _____ ... _ /
Speed
control Operation speed
start
Stop
———————————— >t

Fig.6.26 Speed control (I)
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(3) Stop commands and stop processing
The stop commands and stop processing for speed control are shown in the
table.6.1.

Table.6.1 Stop commands and stop processing

Stop command Stop condition Stop axis Stop processing

Deceleration stop based on the parameter
STOP signal input of the block rlm "q PI o P STOP
Q172LX (STOP) ock or the "deceleration time on

input" specified with the servo instruction.

Deceleration stop based on the parameter

Stop command Specified
P OFF — ON P . block or the "deceleration time" specified with
(M3200+20n) axis ) -
the servo instruction.
Deceleration stop based on the parameter
Rapid stop command (Note) P parar
block or the "rapid stop deceleration time"
(M3201+20n) - ) . .
specified with the servo instruction.
Rapid stop of the all axes/ Deceleration stop based on the parameter
deceleration stop from the o block or the "rapid stop deceleration time"
) ) Note) Click icon All axes . ; . )
peripheral devices. specified with the servo instruction.

(Test mode)

Deceleration stop based on the parameter
block or the "deceleration time" specified with
the servo instruction.

Speed change Specified

Speed change to speed "0" .
request axis

POINT

(Note): The rapid stop command and the rapid stop of the all axes from the
peripheral devices are also valid during deceleration by the "STOP signal
input of the Q172LX" (STOP) or stop command (M3200+20n), and
processing based on the "rapid stop deceleration time" parameter starts at
the time the stop condition occurs.

— Speed limit value

""" \ "STOP signal input of the Q172LX" (STOP)
—\"\  or stop command

Operation speed; Rapid stop command or rapid stop of

the all axes from the peripheral device

[Cautions]
(1) After executing of the speed control using the absolute position system, the feed
current value cannot be set to "0" by the following operations:
* Reset
* Turning the servo power supply on (OFF — ON)

(2) The dwell time cannot be set.
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[Program]

Program for speed control (I) is shown as the following conditions.

(1)

(2)

)

System configuration
Speed control (1) of Axis 1.

P Motion CPU control module

Q61P|Q02H Q172|Q172| QX41
CPU |CPU [LX

(N)

? Start/stop command (PX000)

AMP AMP AMP AMP

Speed control (I) conditions
(a) Speed control (I) conditions are shown below.

ltem Setting
Servo program No. No.91
Control axis Axis 1
Control speed 3000
Rotation direction Forward

(b) Speed control (1) start command........ Turning PX000 off to on
(OFF — ON)

(c) Stopcommand.................cceeenininnn. Turning PX000 on to off
(ON — OFF)

Operation timing
Operation timing for speed control (I) is shown below.

Speed control by

servo program No.91
v Stop command

3000“ accept

PLC ready flag (M2000)

All axes servo ON command
(M2042)

All axes servo ON accept flag
(M2049)

Axis 1 servo ready (M2415)

Start command (PX000) 5_,_
Servo program start ‘ '
Axis 1 start accept flag

(M2001)
Stop command (M3200)
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(4) Servo program
Servo program No.91 for speed control (I) is shown below.

<K 91>

VF l«—— Speed control (I) (Forward rotation)
Axis 1 [&——Axisused ......... Axis 1
Speed 3000 [«——Positioning speed ... 3000

(5) Motion SFC program
Motion SFC program for which executes the servo program is shown below.

Speed control (I)
( Speed control (1) )
[F10] | SET M2042 | Turn on all axes servo ON command.
[G10] | px0o0*M2415 | Wait until PX000 and Axis 1 servo ready turn on.
K] | vF l«—— Speed control (1) (Forward rotation)
Axis 1 e—— Axisused ......... Axis 1
Speed 3000PLS/s le—— Positioning speed . . . 3000[PLS/s]
[G20] | 1PX000 | Wait until PX000 turns off after speed control (I) start.
[F20] | SET M3200 | Turn on Axis 1 stop command.
(G30] | IM2001 | Wait until Axis 1 start accept flag turn off.
[F30] | RST M3200 | Turn off Axis 1 stop command.
< END )

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.
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L/}

6.14 Speed Control (I)

(1) Speed control for the specified axis is executed.

(2) Speed control not includes positioning loops for control of servo amplifiers.
It can be used for stopper control, etc. so that it may not become error excessive.

(3) Speed control (II) uses the VVF (Forward) and VVR (Reverse) servo instructions.

Items are set in peripheral devices

Common Arc Parameter block Others
c
]
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g e
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. ; £ c| = Speed change
instruction method control axes = of ©
5 g e
S 0 K 3
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o al S| e - > e L
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- © =[ o £l =l =| 5| 8| & £l 8] o = o
9] =l 2l 2 E| o ol €| gl =| = El 2| ol ® =
2 =l gl € = al 5| £ ® ® 8| =| ® & =
9] 2 §| = ra =1 ==l & 5] & Sl 3| o o
7] S| 9| o g ¢ ® B o ©f © o O ®© | 7
£ o El =3 3| 2| E| £l B| gl 5l = 2w g g 8E
ol ol 5| €[ ¢ 8| 2| Bl € | of 8 | gl 8 of 3| 3| ¢l =
© S| 6| 3| &| o] 3| ©| of 3| & o 9| © 5| o = P &
N I R S S R FE RS RS S B = RS R R R S
VVF |
VVR - 1 N[O O AlA VAN AN AN AN AN VAN JAN WAN Valid

O: Must be set
A\ Set if required

[Control details]
(1) Controls the axis at the specified speed until the input of the stop command after
starting of the servomotors.
*VVF ... Forward direction start
*VWR....... Reverse direction start

(2) Current value or deviation counter do not change at "0".

(3) When the setting for "torque" is set in the servo program and an indirect setting
made, the torque limit value can be changed during operation by changing the
value of the indirect device.

(4) The stop command and stop processing are the same as for speed control (1).

[Cautions]
(1) After executing of the speed control using the absolute position system, the feed
current value cannot be set to "0" by the following operations:
* Reset
* Turning the servo power supply on (OFF — ON)

(2) The dwell time cannot be set.
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(3) Even if the speed command is set as probe data by the digital oscilloscope
function, the value on digital oscilloscope does not change with "0".

[Program]
Program for speed control (II) is shown as the following conditions.
(1) System configuration
Speed control (I) of Axis 3.

P e Motion CPU control module

Q61P|Q02H Q172 Q172| QX41
CPU |CPU |LX
(N)
? Start/stop command (PX000)
I ] [ ] I ]
AMP AMP AMP AMP

(2) Speed control (I) conditions
(a) Speed control (I) conditions are shown below.

Item Setting
Servo program No. No.55
Control axis Axis 3
Control speed 4000
Rotation direction Forward

(b) Speed control (I) start command ....... Turning PX000 off to on
(OFF — ON)

(c) Stopcommand ...l Turning PX000 on to off
(ON — OFF)

(3) Operation timing
Operation timing for speed control (I) is shown below.

Speed control by

}{ /servo program No.55 Stop command
4000 / accept
f >t
PLC ready flag (M2000) 4
All axes servo ON command
(M2042)
All axes servo ON accept flag

(M2049)
Axis 3 servo ready (M2455)

Start command (PX000)

S

Servo program start

Axis 3 start accept flag
(M2003)

Stop command (M3240)
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(4) Servo program
Servo program No.55 for speed control (II) is shown below.

<K 55> —|—

VVF l«——Speed control (I) (Forward rotation)
Axis 3 [«——Axisused ......... Axis 3
Speed 4000 [«——Positioning speed .. .4000

(5) Motion SFC program
Motion SFC program for which executes the servo program is shown below.

Speed control (I)
( Speed control (I) )
[F10] ‘ SET M2042 | Turn on all axes servo ON command.
(G101 px000*M2455 | Wait until PX000 and Axis 3 servo ready turn on.
[K35] | \ywE «—— Speed control (I) (Forward rotation)
Axis 3 «—— Axisused ......... Axis 3
Speed 4000PLS/s «—— Positioning speed . . . 4000[PLS/s]
[G20] | 1PX000 | Wait until PX000 turn off after speed control (I) start.
[F20] ‘ SET M3240 | Turn on Axis 3 stop command.
[G30] ‘ IM2003 | Wait until Axis 3 start accept flag turn off.
[F30] ‘ RST M3240 | Turn off Axis 3 stop command.
( END )

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.
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L/}

6.15 Speed/Position Switching Control

6.15.1 Speed/position switching control start

Speed/position switching control for specified axis is executed.
Speed/position switching control uses the VPF (Forward rotation), VPR (Reverse
rotation) and VPSTART (Re-start) servo instructions.

Items are set in peripheral devices

Common Arc Parameter block Others
c
kel
kS
gl
3 o
£l £
gl s
Servo Positioning Number of ° »| 3
) X £ c| = Speed change
instruction method control axes 5 S| ©
c 12 K]
o E=] By
5 ) B 2 &
2 2 ° 5 o 8 S
~ g3 S gg‘é’m:os
S = 2 B| - = £l =l gl 5| & 5 w
o ol of S| € — = o > =2 [T
e} 3l @ =| 3 gl =| 2| 5] 5| | = 5] & 2 o
9] sl gl e E| & 5| | 2| 8| g of El 8 ® 2
Q = £ = al 5| E| €| B ol & & ¢ = P4
© ol G| E = 21 S 2Bl S S 3] o [e)
1] =l 9 o] §l ¢ & © o| o @ o o & o 7
£ o El =8| 3| 2| E| £ B| al sl 2 3w g g 8e
HEEREEEEEEEE R R EEEEEE
S R S s S S N o R = R R RS S
VPF |
Incremental 1 AlO1Oo|10(AIA A AIAIAIAIATA AlA Valid
VPR

[Control details]

O: Must be set
A\ Set if required

(1) The speed control is executed after the start of the servomotor, and changes from
speed control to position control with the CHANGE (Speed/position switching)
signal from external source, and then the specified positioning travel value is
executed.

- VPF...... Forward rotation direction (Address increase direction) start
- VPR..... Reverse rotation direction (Address decrease direction) start

(2) The CHANGE signal from external source is effective during speed/position
switching enable signal (M3205+20n) is on only. If M3205+20n turns on after the
CHANGE signal turned on, it does not change from speed control to position
control and speed control is continued.

\Y
Setting travel value

A

‘ | Speed Position I
' controlling g controlling J
N e CHANGE signal valid —»
| oN_ ]

Speed/position ;
switching enable signal OFF | I
(M3205+20n) | ﬂ

CHANGE signal input
from external source (Note)
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REMARK

(Note): "The external CHANGE signal input from external source" is inputted to
CHANGE of the Q172LX from external source. When "normally open contact
input" is set in the system settings, CHANGE input occurs at the CHANGE
signal on, and when "normally closed contact input" is set, CHANGE input
occurs at the CHANGE signal off. (Refer to the "Q173CPU(N)/Q172CPU(N)
Motion controller User's Manual”.)

(3) Feed current value processing
The feed current value is as follows by turning feed current value update request
command (M3212+20n) on/off at the speed/position switching control start.
(a) M3212+20n OFF...... » The feed current value is cleared to "0" at the start.
* The feed current value is updated from the start
(speed control).
* The feed current value after stop is as follows:

Feed current Travel value Travel value
= during speed + for position
value after stop

control control

(b) M3212+20n ON....... * The feed current value is not cleared at the start.
* The feed current value is updated from the start
(speed control).
« If the feed current value exceeds the stroke limit, a
deceleration stop is executed.
* The feed current value after stop is as follows:

Feed current Address Tra_vel value Travel v_a}lue
= before speed + during speed + for position
value after stop
control start control control

[M3212+20n OFF] [M3212+20n ON]
CHANGE input CHANGE input
i Speed i Position i | Speed i Position i
i Lcontrolling | | | controlling | | | |Lcontrolling | | controlling | |
Feed D — — Feed - — —
current ** >}<0 i current ** 1 xr ¥ i
value E —~~ value : my
! Update feed current value . Update feed current value
i — Clear feed current value
i ON
M3212 i M3212
+20n 2FF “oon  _OFF

POINT

If it is started with M3212+20n on, leave M3212+20n on until positioning control is
completed. If it is turns off during control, the feed current value cannot be
guaranteed.
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(4) Change of the travel value during speed control
The travel value for position control can be changed during speed control after
speed/position control start.
(a) The travel value is set in indirect specification by data registers (2-word data)
shown in the table below in the servo program.

Axis No. Data register No. Data registers for travel value change
(Note) at indirect specification Higher rank data Lower rank data

1 D16 D17 D16
2 D36 D37 D36
3 D56 D57 D56
4 D76 D77 D76
5 D96 D97 D96
6 D116 D117 D116
7 D136 D137 D136
8 D156 D157 D156
9 D176 D177 D176
10 D196 D197 D196
11 D216 D217 D216
12 D236 D237 D236
13 D256 D257 D256
14 D276 D277 D276
15 D296 D297 D296
16 D316 D317 D316
17 D336 D337 D336
18 D356 D357 D356
19 D376 D377 D376
20 D396 D397 D396
21 D416 D417 D416
22 D436 D437 D436
23 D456 D457 D456
24 D476 D477 D476
25 D496 D497 D496
26 D516 D517 D516
27 D536 D537 D536
28 D556 D557 D556
29 D576 D577 D576
30 D596 D597 D596
31 D616 D617 D616
32 D636 D637 D636

(Note): The range of axis No.1 to 8 is valid in the Q172CPU(N).
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[Cautions]

-

<K 11> —|—

VPF
Axis 4,
Speed

D76
50000

(b) The travel value is stored in the data register for travel value change during
speed control in the Motion SFC program. When the CHANGE signal turns

«— Indicates indirect specification of travel value

on, the contents of the data register for travel value change are set as the

travel value.

B = €= 101010] = e
The following servo program which performs the speed control for axis 4 to the
forward direction at speed 50000, and the position control of the travel value set in
D76, D77 after the CHANGE signal from external source turns on.

CHANGE signal input
from external source

Data register for travel
value change

Speed

1 controlling
——

Position
controlling .
-2

4__
A\
—~

Travel value
change possible

OFF

ON

)

P1 X P2 |

| X p3

—» P2 is reset as the travel value

(5) Travel value area after proximity dog ON
The travel value since the position mode was selected by the CHANGE signal
input from external source is stored in the travel value storage register after

proximity dog ON. (Refer to Section 3.2.1)

(1)

Item check at the CHANGE signal ON from external source

When the external CHANGE signal turns on, speed control switches to position
control if the following conditions are met:
- Start accept flag (M2001+n) is turning on.

- Speed control is executing after starting of the speed/position switching control.

- Speed/position switching enable command (M3205+20n) is turning on.
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(2) No speed control
Position control only is executed if M3205+20n and CHANGE signal are turning
on at the start. The speed controlling signal (M2404+20n) does not turn on.

Position control only is executed, if M3205+20n
and CHANGE are turning on at the start.

/ Vo

Speed/position switching ONg
enable command (M3205+20n) OFF

Speed switching signal
input (CHANGE)

Servo program start
Speed controlling (M2404+20n)

Speed/position switching
latch (M2405+20n)

(3) "Travel value for position control” is less than "deceleration distance"

(a) If the travel value for position control is less than the deceleration distance at
controlling speed, deceleration processing starts immediately when
CHANGE is input.

(b) The difference between travel value for the deceleration stop and position
control is the overrun. At this time, the error detection signal (M2407+20n)
turns on and error code [209] is stored in the data register.

(c) The positioning complete signal (M2401+20n) does not turn on.

v [ Travel value for
position control
/ % Overrun

| ON! "t
Speed/position switching
enable command (M3205+20n) OFF
Position switching signal ON
input (CHANGE) OFF

QON

Error detection (M2407+20n)  OFF
Positioning complete signal
(M2401+20n) OFF

(4) Stroke limit check
Stroke limit range is not checked during the speed mode. If the travel value
exceeds the stroke limit range, a minor error (error code: 210) occurs when
position mode is selected, and performs a deceleration stop.
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[Program]
Program for speed/position switching control is shown as the following conditions.
(1) System configuration
Speed/position switching control of Axis 4.

i e Motion CPU control module

Q61P|Q02H Q172|Q172|QX41
CPU |CPU |LX
(N)
? Start command (PX000)
I ] [ ] I ]
AMP AMP AMP AMP

(2) Positioning conditions
(a) Positioning conditions are shown below.

ltem Positioning conditions
Servo program No. 101
Control axis Axis 4

Travel value for

positioning control 40000

Command speed 1000
(b) Positioning start command ............cccceeiiiiiiennnn. Turning PX000 off to on
(c) Speed/position switching enable command ........ M3265

(3) Operation timing
Operation timing for speed/position switching control is shown below.

Servo program No.101 [ Speed control
i 2 [ Position control
! . \ T \ Tt
1second 1second

PLC ready flag (M2000)

All axes servo ON command ! !
(M2042) i i
All axes servo ON accept flag ' . |

(M2049)
Axis 4 servo ready (M2475)

Start command (PX000)

Servo program start

Axis 4 start accept flag (M2004)
Speed/position svf_\)/itching enable

command (M3265)

L_/

CHANGE signal input of the

Q172LX / J_
Speed/position switching latch | |
(M2465)

Axis 4{)ositioning completion |_|
(M2461)
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(4) Servo program
Servo program No.101 for speed/position switching control is shown below.

<K 101> —|—

VPF [«——Speed/position switching control
Axis 4, 40000 [¢—_ JeAxisused..... Axis 4
Speed 1000 * Travel value . . . 40000
Dwell 1000 <_\—Speed ....... 1000

L Dwell ........ 1000

(5) Motion SFC program
Motion SFC program for which executes the servo program is shown below.

Speed/position switching control

Speed/position
switching control

[F10] | SET M2042 | Turn on all axes servo ON command.
[G10] | PX000*M2475 Wait until PX000 and Axis 4 servo ready turn on.
y
\
[F20] | SET M3265 | Axis 4 speed/position switching enable command ON.
[K101]| VPF l«—— Speed/position switching control
Axis 4, 40000PLS eAxisused.......... Axis 4
Speed 1000PLS/s <—|— *Travelvalue . ....... 40000PLS
Dwell 1000ms 4—\_ Command speed . . . .. 1000PLS/s
‘ Dwell .............. 1000ms
[G20] | M2465 | Axis 4 speed/position switching latch
[F30] ‘ RST M3265 | Axis 4 speed/position switching enable command OFF
[G30] ‘ IPX000*M2461 | Wait until positioning completion and PX000 turn off.

|
e )

Note : Shift transition is used to transit into the next processing during the positioning.

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.
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6.15.2 Re-starting after stop during control

Re-starting (continuing) after stop with stop command during speed/position switching
control is executed.
Re-starting uses VPSTART servo instruction.

Items are set in peripheral devices

Common Arc Parameter block Others
c
kel
kS
gl
3l e
£l £
gl s
Servo Positioning Number of o 3| 3 Speed ch
. . hod trol £ ol 5 peed change
instruction metho control axes S S| ©
c = s}
2 % [0}
=E o 1 9
© [0} ol & 9] 9l ©
% 23 3 38 elsw 3 g &
<] o 8 S| = sl == 8 % 8 5 i
o ol o S| € — o > =2 [T
el = ) | c >l | |l o] Z| €| §] © o
. © =] o =| 2| = 8] S| a] E|l O o] & <
9] = 2 2 El Sle|El ==l SHEl= of ® >
= %l €| E = al S| £ ® © 8 =| ®w 2| =
9] o ®f .5 o —_1 = = 8| 5| & ol 3| o le)
7] S| 9| o g 2| ® B o ©f © o O ®© | T
£ o El =3 3| S| 2| E| £l B| gl el = 2w g g 8E
ol ol 5| €[ ¢ 8| 2% Bl € € of 8 | gl 8 of 3| 3| ¢ =
S 3 2 Sl 2| Z| 8| 3| ©| o S| & ¢| o ©| 5] o =| Q| ®
o < olalsl -l I xfo]lojal g afx]| =l ol w o=
VPSTART| o A

O: Must be set
A\ Set if required

[Control details]
(1) The continuous control after stop during speed control is executed, after speed/
position switching control start.

(2) Re-starting using the VPSTART is effective by stop during speed control or
position control.
(a) Re-starts with the speed control at the stop during speed control, then
switches to position control by turning on the CHANGE signal.
* The control contents after re-starting are same as the speed/position
switching control. Refer to Section "6.15.1 Speed/position switching
control start".

\Y
Setting travel value
v
/ \ >t
‘ Speed i | Position |
controlling| 1 | controlling{ !

< »a »
N »

l«— CHANGE signal valid —»!
iON '

Speed/position
switching enable command OFF
(M3205+20n) ! ﬂ

CHANGE signal input
from external source

Fig. 6.27 Re-starting during speed control
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(b) If the stop occurred during position control, re-start with position, and the
positioning control of setting travel value.
The travel value after the re-start is calculated as follows:

Travel value Setting t Travel value
after re-start e 'Tg EV before stop
(P2) value(P)
P1: Travel value before stop
P2: Travel value after restart
\Y CHANGE
Operation speed signal ON  Stop command accept
A
Speed/position Restart
switching control P1 P2
start Stop N
- e »idt » t
| Speed Position Position
control control control
Servo program start L
VPF/VPR instruction <
VPSTART
Stop command
(M3200+20n) ON
Speed/position switching OFF
enable command (M3205+20n)

Fig.6.28 Re-starting during speed control

(3) It controls at the speed stored at the VPF/VPR instruction execution in the re-

starting.
Therefore, even if the speed change before stop during control, it becomes the
speed at the VPF/VPR instruction execution.

\Y

A

»

Speed change Operation speed CHANGE signal ON

Setting| - -- - — ¥
speed

\4

Speed control Speed Position
control control

Fig.6.29 Re-starting after speed change
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[Program]
Program for restarting after stop during control with the speed/position switching
control is shown as the following conditions.
(1) System configuration
Speed/position switching control of Axis 4.

P e Motion CPU control module

Q61P|Q02H Q172|Q172|QX41
CPU |CPU |LX
(N)
Start command (PX000), restart command (PX001),
stop command (PX002)
I ] I ] I ]
AMP AMP AMP AMP

Axis Axis Axis [Axis| |
1 2 3 4 3

(2) Positioning conditions
(a) Positioning conditions are shown below.

Positioning conditions
ltem Speed/position
L Restart
switching control
Servo program No. 101 102
Control axis Axis 4 Axis 4
Travel value for
o 40000 —
positioning control
Command speed 1000 —
(b) Positioning start command ............ccceieiiiiiiens Turning PX000 off to on
(OFF — ON)
(c) Speed/position switching enable command ......... M3265
(d) Re-startcommand ...........cccccoveviiieiciiee e, Turning PX001 off to on
(OFF — ON)
(e) Stop command .........cccceeeiiiieiiiee e Turning PX002 off to on
(OFF — ON)
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(3) Operation timing
Operation timing for speed/position switching control and re-starting are shown
below.

CHANGE signal accept

1000|----------
Speed Position control
control ¢

PLC ready flag (M2000)

All axes servo ON command
(M2042)

All axes servo ON accept flag
(M2049)

Start command (PX000) | > E

Restart command (PX001) E P'—
Servo program start i i

Axis 4 start accept flag I_

Axis 4 servo ready (M2475)

(M2004)

Speed/position switching enable

command (M3265)

CHANGE signal input of the
Q172LX

Speed/position switching latch

M2465) |
top command (PX002, M3260)

(4) Servo program
Servo program No.101 and No.2 for speed/position control and re-starting are
shown below.

<K 101>

VPF +—— Speed/position switching control
Axis 4, 40000 |«— J*Axisused..... Axis 4
Speed 1000 4—L ® Travel value . . . 40000

Speed.......... 1000
<K 102>

VPSTART 4 Re-start
Axis 4 l«—— Axisused ....... Axis 4

(Note): Example of the Motion SFC program for positioning control is shown next page.
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(5) Motion SFC program
Motion SFC program for which executes the servo program is shown below.

Re-starting after stop during speed/position switching control

< Re-starting after stop
during control

[F10] | SET M2042 | Turn on all axes servo ON command.
|
[G10] | PX000*M2475 | Wait until PX000 and Axis 4 servo ready turn on.
\
(F20] | SET M3265 | Axis 4 speed/position switching enable command ON
|
[K101] | \/pE l«——Speed/position switching control for Axis 4
Axis 4, 40000PLS e Axisused . ....... Axis 4
Speed 1000PLS/s 4—‘_ e Travel value . ... .. 4000O[PLS]

‘ Command speed . . . 1000[PLS/s]

Axis 4 stop command ON with PX002 ON .

Speed/position switching enable command OFF with axis 4
speed/position switching latch ON.

[G20] | SET M3260=PX002
RST M3265=M2465

'M2004 Axis 4 start accept flag OFF.
‘ End with stop
[G30] | M3260 i | due to error.
‘ ( END >
[G40] 1 pxgo1 | Wait until PX001 turn on.
\
[F30] | RST M3260 | Axis 4 stop command OFF
[
[K102]| ypsTART e Re-start
Axis 4 “— Axisused........ Axis 4

[

G50 _ Speed/position switching enable command OFF with axis 4
[ I'| RST M3265=M2465 speed/position switching latch ON.

IM2004 Axis 4 start accept flag OFF.

\
[G60] " . Wait until PX000, PX001 and PX002 turn off with
| IPX000*!PX001"!PX002 | re-sttarlting after stop during speed-position switching
\ control.

< END )

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.

6-107



6 POSITIONING CONTROL
___________________________________________________________________________________________________________________________________________|
6.16 Speed-Switching Control

(1) Positioning control performs changing the speed on the point beforehand set by
one start.

(2) The speed-switching points and speed are set using the servo program.

(3) Repetition control between any speed-switching points can be performed by using
repetition instructions.

(4) M-codes and torque limit values can be changed at each speed-switching point.

6.16.1 Speed-switching control start, speed-switching points and end specification

Items are set in peripheral devices
Common Arc Parameter block Others
c
K<)
®
°©
=| &
3 o
8 =
8 &
Servo Positioning Number of ° a| 3 Speed change
instruction method control axes £ §| P 9
s | 8¢
ERE EE K
|83 E! ol ol 2l g 3 8| €
o] ol g S| = HE R EREE R b
el S| 3 2l £ e >l o ¢l ©] 2| | E| o
. © = ] £l =l =| 5| & =| | o = Q
T REEEREEREEEEEEEEEERE
15 2 5| E =| 2= s 9 52 8 5 e o
@A = 9 o ol © B ol © o © el B
€ ®E=‘Usg:\_\_8—6'036§38|_
e EEEEEEEEEEEEEEREEEE
o I I s S I I S s S I S e e S = R I RS S
Start VSTART A AN AN AN AN AN AN AN JAY AN
End VEND
ABS-1 1
End point
add:)ess ABS-2 Absolute data 2
ABS-3 3
o|l1o|o|A|IA A A Valid
Travel INC-1 !
value to INC-2 Incremental 2
end point
P INC-3 3
Speed- VABS Absolute data
Switching — O[O AN A -
point VINC Incremental

O: Must be set
A\ Set if required
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[Control details]

[ Start and end of the speed-switching control|

Speed-switching control is started and ended using the following instructions:
(1) VSTART

Starts the speed-switching control.

(2) VEND

Ends the speed-switching control.

[ Travel value setting to end address/end point]

The travel value to end address/end point with the speed-switching control, positioning
control method and positioning speed to the end point are set using the following
instructions :
(1) ABS-1/INC-1

Set 1 axis linear positioning control.

The control contents are same as Section 6.2 "1 Axis Linear Positioning Control".

(2) ABS-2/INC-2
Set 2 axes linear interpolation control.
The control contents are same as Section 6.3 "2 Axes Linear Interpolation
Control".

(3) ABS-3/INC-3
Set 3 axes linear interpolation control.
The control contents are same as Section 6.4 "3 Axes Linear Interpolation
Control".

[ Speed-switching point setting]

The address (travel value) of the speed-switching point and the positioning speed
are set using the following instructions:

(1) VABS

Set the speed-switching point using the absolute data method.

(2) VINC

Set the speed-switching point using the incremental data method.

POINT

The axis which set the speed-switching point (travel value) and positioning speed
by 2 or 3 axes linear interpolation control is first set in the "travel value to end
address/end point".

<K 101> —|—

VSTART

ABS-2

Axis 2, 75000 [«—— Set the speed-switching point (travel value) and
Axis 3 60000 positioning speed.

Speed 2000
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[ Procedure of the servo program and operation timing|

Servo programs for speed-switching control and the operation timing are shown below.

[Servo program]

( Start )
Y <K 101> —|—

e e » VSTART
Start speed-S\{wtchmg control I » ABS2
l | Axis 4, 80000] 1
! Axis 3, 60000J" " °
Specify end address —emmeend Speed 2000
VABS
> Axis 4, 20000 |...P2
3 Speed 7000
. s . VABS
Specify speed-switching point | -----——— -~ +4 | Axis 4, 60000 |...P3
Speed 6000
VABS
Axis 4, 70000 |...P4
——————————————— » Speed 4000
VEND
|NO All speed-switching

points specified ?

End speed-switching control  [-------*

( END )

[Operation timing]
Axis 3 positioning direction
4 P1
60000 t---=-======mmmmmmmmm oo .
0 | : e ' 70,OOOE i » Axis 4 positioning direction
20000 60000 1 80000
\‘{ | Speed-switching i i
Ppoint(P2) i 4!
50001 I~ Speed-switching point
Vo \ Stop (P1)
0 Tt
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[Cautions]
(1) The number of control axes cannot be changed during control.

(2) The speed-switching point can be specified the absolute data method (VABSO)
and incremental data method (VINCO) by mixed use.

(3) The speed-switching point cannot be specified an address which change in travel
direction. If the travel direction change, the error code [215] is stored in the minor
error storage register for each axis and the deceleration stop is performed.

(4) It checks whether to be the end address within the stroke limit range at the start.
If it is positioning to outside the stroke limit range, the error code [106] is stored in
the minor error storage register for each axis and operation does not start.

(5) If the travel value between speed-switching points is so short and it shifts to the
next speed-switching point during speed-switching control, the speed-switching

does not perform.

(6) If the M-code from the previous point is retained in the point with which M-code is
not specified.

6-111



6 POSITIONING CONTROL

[Program]
Program for speed-switching is shown as the following conditions.
(1) System configuration
Speed-switching control of Axis 2 and Axis 3.

i e Motion CPU control module

Q61P|Q02H Q172|Q172|QX41
CPU |CPU |LX
(N)
? Start command (PX000)
I ] [ 1 I 1
AMP AMP AMP AMP

Axis|  1Axis|  Axis|  iAxis
1 2 '3 4

(2) Positioning conditions
(a) Speed-switching control conditions are shown below.

Item Setting
Servo program No. 500
Control axis Axis 2 Axis 3
End address 100000 50000

(b) Speed-switching control start command ....... Turning PX000 off to on
(OFF — ON)
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(3) Operation timing and speed-switching positions
Operation timing and speed-switching points for speed-switching control are
shown below.

Axis 3 positioning direction
A

50000 ===~

—— » Axis 2 positioning
100000 direction

! :
! !
| |
| :
0 40000 70000

1 ]
1 ]
1 ]
1 1

|

PLC ready flag (M2000)

All axes servo ON command
(M2042)

All axes servo ON accept flag
(M2049)
Axis 2 servo ready (M2435)

LS

Axis 3 servo ready (M2455)

ON
Start command (PX000) OFF
Servo program start ON
Axis 2 start accept flag (M2002) OFF ON l—
|
OFF |

Axis 3 start accept flag (M2003)

(4) Servo program
Servo program No.500 for speed-switching control is shown below.

<K 500> —|—

VSTART (4~ Start speed/position switching control
ABS-2 [«— 2 axes linear interpolation control (absolute data method)
Axis 2, 100000 <—L ® Axis used ... Axis 2, Axis 3
Axis 3, 50000 Axis 2 100000
End add "'
Speed 2000 eEnda reSS{Axis3....50000

VABS
Axis 2, 40000 Positioning speed .......... 2000

Speed 8000 Speed-switching point, speed setting
VABS Indicated axis No. Axis 2
Axis 2, 70000 — -
Speed 5000 Speed-switching point 40000 |70000
VEND <L Speed to speed-switching point | 8000 | 5000

End speed switching control

(Note): Example of the Motion SFC program for positioning control is shown next page.
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(5) Motion SFC program
Motion SFC program for which executes the speed-switching control is shown

below.
Speed-switching control
( Speed-switching control )
[F10] ‘ SET M2042 ‘ Turn on all axes servo ON command.
" . Wait until PX000, Axis 2 servo ready and Axis 3 servo
[G10] | PX000"M2435*M2455 | eady tum on.
[KS00] | ysTART l«—— Start speed-switching control
ABS-2 l—— 2 axes linear interpolation control (absolute data method)
Axis 2, 100000PLS sAxisused ........... Axis 2, Axis 3
Axi 3, 50000PLS Axis 2 100000[PLS]
1S : +End address{ SO
Speed 2000PLS/s [« Axis 3 . ... 50000[PLS]
VABS — Positioning speed . ......... 2000[PLS/s]
Axis 2,  40000PLS Speed-switching point, speed setting
Speed 8000PLS/s Indicated axis No. Axis2
VABS Speed-switching point 40000 | 70000
Axis 2. 70000PLS Speed to speed-suwgtc.h::r:g. ptO|;;[_S /8000d Fﬁf)g/o
Speed 5000PLS/s (Unit - Point [PLS}/speed[PLS/s])
VEND «——End speed-switching control
[G20] | IPX000 | Wait until PX000 turn off after speed-switching control
. | completion.
( END )

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.
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6.16.2 Specification of speed-switching points using repetition instructions

Repetition execution between any speed-switching points.

ltems are set in peripheral devices

Common Arc Parameter block Others
c
kel
kS
o
El
g =
gl s
ervo ositionin umber o o | 3 ee
S Posit Number of f Speed
. . c| £
instruction method control axes g S| ° change
c 2 K]
o E=] By
) ] ® @ g c
2l |2 o ol 8| o & 8 |8
™ S| 3 3 S & gl = 3| g £ £
[ = © S| = <l S|l =S| 8l © & 5 c w
i<} o| o Sl € Sl = £l 9 > e 5 I
o) =) =| 3 € > el g1 5] 2| g & 2] 8 o
el © =]l o = =] =| 5| o] &] | S| o] & O
9] =l 2l 2 E| o ol €| gl 5| = gl = & ©
kot 2 &l E = ol 5| El G| ® 8] = ® 2 5| @ 2
Qo 2 8| £ o o gl o <l sl Sl 5| &8 2| o 5| g ¢ g 5l @
£ o El =3 3| 2| E| £ B| al 5l 2 3w g g o 8 e
Sl ol o E| S 3 S R T| gl €| of 3] 9ol & S 9 B 3| & | =
@ 5| o] 2| &| o] 3| ©| @ S| & o @ «f 5| o =2 P @ ®
ol I 23 A =R OS] h <A R A T b2 F 2
FOR-TIMES
FOR-ON — - O

NEXT — —

O: Must be set
A Set if required

[Control details]

[ First repetition range setting|

The first repetition range is set using the following instructions:
(1) FOR-TIMES (number of loops setting)
(a) The repetition range set specified number of times is executed repeatedly.
(b) The setting range is 1 to 32767.
Outside the range of 32768 to 0 is controlled as a setting of "1".
(c) The following devices can be used as the repetition number of times:
1) Data register (D)
2) Link register (W) } For indirect setting
3) Motion register (#)
4) Decimal constant (K)
5) Hexadecimal constant (H)

(2) FOR-ON (loop-out trigger condition setting)

(a) The repetition range set until the specified bit device turns on is executed
repeatedly.

(b) The following devices are used as the loop-out trigger condition:
1) Input (X/PX)
2) Output (Y/PY)
3) Internal relay (M)/Special relay (SP.M)
4) Latch relay (L)
5) Link relay (B)
6) Annunciator (F)
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(3) FOR-OFF (loop-out trigger condition setting)
(a) The repetition range set until the specified bit device turns off is executed

repeatedly.

(b) The following devices are used as the loop-out trigger condition:

1) Input (X/PX)
2) Output (Y/PY)

5) Link relay (B)

)
)

4) Latch relay (L)
)

6) Annunciator (F)

3) Internal relay (M)/Special relay (SP.M)

Operation of the repetition control using FOR-TIMES, FOR-ON, and FOR-OFF is

shown below.

[Servo program]

<K 701> |

VSTART 2)
INC-2 1) — ™ —
Axis 1, 230000 Condition 1 | Condition 2 | Condition 3
et 2 10000 FORTIMES| K1 K2 K3
VINC X010 — ON [X010 — ON
oesd 49000 ForoN X010 = ON |during first  |during third
""" 1)} from start execution of [execution of
VINC L2 3) 3)
Axis 1, 30000 X011 — OFF|X011 — OFF
Speed %00 | Ly X011 — OFF|during first  |during third
VINC FOR-OFF ) .
Axis 1, 20000 from start execution of [execution of
Speed 1000 3) 3)
NEXT
VEND
(1) Operation in condition 1
2000+ [ ‘
1000+/! | / \
E —t—— E " I I l l I I }
0‘ | 100000 200000
{ON |
X010 oFF
X011 M o
(2) Operation in condition 2
2000 . /
1000 | TN f \
| [ R | N
0 1100000 200000
fell !
X010 oFF |
ON
X011 | OFF [
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(3) Operation in condition 3

( Minor error [215] occurred )

2000

1000

' y L | { ) | ' i ' |
0 100000

X010 _OFF

X011

Error occurs because it exceeds the travel value to the stop position.

[Program]

Program for repetition speed-switching control is shown as the following conditions.
(1) System configuration

Speed-switching control of Axis 2 and Axis 3.
P e Motion CPU control module

Q61P|Q02H Q172|Q172|QX41
CPU |CPU |LX
(N)
? Start command (PX000)
I ] [ 1 I 1
AMP AMP AMP AMP

Axis EF_A_)Zi_s _____ TAxis| | Axis
1 2 '3 4

(2) Positioning conditions
(a) Speed-switching control conditions are shown below.

Item Setting
Servo program No. 501
Control axes Axis 2 Axis 3
End address 230000 100000

(b) Speed-switching control start command ...... Turning PX000 off to on
(OFF — ON)
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(3) Operation timing and speed-switching positions
Operation timing and speed-switching points for speed-switching control are
shown below.

Axis 3 positioning direction

A
100000 << === x - - c o e e r oL .
50000+
e b+ 4§ 4+ 1+ | 4+ | AXis2positioning
Vo 150000 ' 100000 150000 200000 . direction

PLC ready flag (M2000)

All axes servo ON command
(M2042)

All axes servo ON accept flag
(M2049)

Axis 2 servo ready (M2435)

Axis 3 servo ready (M2455)

Start command (PX000)

Servo program start

Axis 2 start accept flag (M2002)

Axis 3 start accept flag (M2003)
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(4) Servo program
Servo program No. 501 for speed-switching control by the repetition instruction is
shown below.

<K 501> _|_

VSTART [«— Starts speed-switching control

INC-2 «—— 2 axes linear interpolation control (incremental data method)
Axis 2 230000 eAxisused................. Axis 2, Axis 3
Axis 3: 100000 |* ¢ Travel value to stop position {Axis 2...230000
Speed 10000 |le—— " Positioning speed Axis 3 ... 100000

VlN_C ' Speed-switching point, speed setting
Axis 2, 40000 e Indicated axis .. ................... Axis 2
Speed 40000 [« * Travel value to speed-switching point . . . 40000
FOR-TIMES Speed to speed-switching point . ... ...... 40000

c K 2 Number or repetition 2

VlN_ Speed-switching point, speed setting

Axis 2, 30000 - - -
Speed 20000 Indicated Axis No. Axis 2

VINC Speed-switching point 30000 {50000
Axis 2, 50000 Speed to speed-switching point | 20000 [40000
Speed 40000

NEXT l«—— End repetition region

VEND «—— End speed-switching control

(Note): Example of the Motion SFC program for positioning control is shown next page.
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(5) Motion SFC program
Motion SFC program for which executes speed-switching control using repetition
instructions is shown below.

Specification of speed-switching points using repetition instructions
Speed-switching control
using repetition instructions
[F10] | SET M2042 | Turn on all axes servo ON command.
[G10] ‘ PX000*M2435*M2455 | Wait until PX000, Axis 2 servo ready and Axis 3 servo ready
turn on.
[K501]| VSTART «—— Starts speed-switching control
INC-2 —— 2 axes linear interpolation control (incremental data method)
Axis 2, 230000PLS e Axisused .. .............. Axis 2, Axis 3
Axis 3, 100000PLS » Travelvalueto ......... Axis 2 . .. 230000
Speed 10000PLS/s 'T_ stop position Axis 3 . .. 100000
VINC <—|— Positioning speed . .. 10000[PLS/s]
Axis 2, 40000PLS Speed-switching point, speed setting
Speed 40000PLS/s ¢ Indicated axis . . . Axis 2
FOR-TIMES » Travel value to speed-switching point . . . 40000[PLS]
K 2 Speed to speed-switching point . . ... ..... 40000[PLS/s]
VINC — Number of repetitions 2
Axis 2, 30000PLS —— Speed-switching point, speed setting
Speed 20000PLS/s J Indicated axis No. Axis 2
VINC Speed-switching point 30000 | 50000
Axis 2, 50000PLS Speed to speed-switching point | 20000 | 40000
Speed 40000PLS/s (Unit : Point [PLS]/speed [PLS/s])
NEXT l—— End repetition region
VEND «—— End speed-switching control
Wait until PX000 turn off after speed switching control
[G20] ‘ IPX000 ‘ | completion.
( END )

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.
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6.17 Constant-Speed Control

(1) Positioning to the pass point beforehand set by one starting is executed with the
specified positioning method and positioning speed.

(2) The positioning method and positioning speed can be changed for each pass
point.

(3) The following parameters is set in the servo program.
* Pass point
« Positioning method from any pass point to the next pass point.
* Positioning speed from any pass point to the next pass point.

(4) Repetition control between any pass points can be performed by using repetition
instructions.

(5) M-codes and torque limit values can be changed at each speed-switching point.
(6) 1 to 4 axes can be controlled.

[Procedure to write servo programs]
The method to write the servo programs for constant-speed control is shown below.

[Procedure] [Example : Servo program for 2 axes
constant-speed control]

C
1

| Point K 1>

Set the constant-speed control 4
axis and speed CPSTART
I Axis 2
1 Axis 3
Speed 10000 | [PLS/s]
Set the each pass point 1| ABS-2
{ Axis 2, 40000 | [PLS]
Set the positioning method Axis 3, 60000 | [PLS]
""""""""""""""""""""" 2| ABs-2
Set the positioning address { Axis 2, 60000 | [PLS]
(travel value) Axis 3, 60000 | [PLS]
------------------------------------- Speed 15000 | [PLS/s]
Set the speed-switching 3| ABS-2
........ >{ Axis 2, 100000 | [PLS]
Axis 3, 80000 | [PLS]
>4 | CPEND

All pass points are set ?

End constant-speed control
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[Operation timing]
Operation timing for constant-speed control is shown below.
[Example : Operation timing for 2 axes constant-speed control]
Axis 3 positioning direction
A
80000 - == =xmmmmemnnane s .P3
......P1
60000 s
- - 1OO:OOO » Axis2 positioning direction
— 40000 60000 .
:)orszlt:;e";%iizzfd | : : Change speed after speed-switching
interpolation 15000 ;
10000
0 !
[Caution]

(1) The number of control axes cannot be changed during control.

(2) The pass point can be specified the absolute data method (ABS) and
incremental method (INCO) by mixed use.

(3) The pass point can also be specified an address which change in travel direction.
The acceleration processing at a pass point is executed for 1 axis constant-speed.
However, the acceleration/deceleration processing at a pass point is not executed
for 2 to 4 axes constant-speed, so be careful of the servo error occurrence, etc.

(4) Speed change is possible after the start.

Note the following points at the speed change.

(a) The central point-specified circular interpolation is included the constant-
speed control.
When the arc path calculated from the start address and central-point
address is differ (within the allowable error range for circular interpolation)
from the setting end address, if the speed is changed, error compensation
(Refer to Section 4.4.3) may not function normally.
When the central point-specified circular interpolation as positioning method
is used at the constant-speed control, set the start address, central point
address and end address becomes arc correctly.
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(b) The speed switching and change speed by CHGV instruction are executed
toward the same program in the servo program.
The lower of the speed change by CHGV instructions and the command
speed in the servo program is selected.
The speed change by CHGV instructions are executed if the speed is lower
than the speed set in the servo program; otherwise the CHGV instructions
are not executed.
1) Change speed by CHGYV instruction > command speed in the servo

program

The command speed in the servo program is selected.

\
A

Command speed in the servo program
Speed change by CHGV instruction

Speed change to command speed in the servo program

»t

2) Change speed by CHGV instruction < command speed in the servo
program

The change speed by CHGV instructions is effective.

\
4 Speed change by command speed in the servo program

(Speed set by the CHGV instructions is valid)

A

>t
Speed change by CHGV instructions
(Speed does cot change due to more than command speed in the servo program.)

(5) An overrun occurs if the distance remaining to the final positioning point when the
final positioning point is detected is less than the deceleration distance at the
positioning speed after the start (command speed).

The error code [211] (overrun error) is stored in the minor error storage register
for each axis.

(6) If positioning to outside the stroke limit range is executed after the start, the error
code [106] is stored in the minor error storage register for each axis and a
deceleration stop is executed.

(7) The minimum travel value between constant-speed control pass points is shown
below:

[ Command speed per second (control unit/s) X Main cycle [s] < Travel distance [PLS]|
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L/}

Example) Main cycle: 20[ms], Command speed: 600[mm/min]
If the command speed (600[mm/min]) is divided by 60, the command
speed per second is 10[mm/s], and if the main cycle (20[ms]) is
divided by 1000, the main cycle is 0.02[s].
Therefore, the travel distance is as follow.
10[mm/s] X 0.02[s] = 0.2[mm]

Set the travel distance to more than 0.2[mm].

Positioning speed drops if the distance between pass points is short
the minimum travel value.
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6.17.1 Specification of pass points by repetition instructions

This section describes the method of the pass points for which executes between any
pass points repeatedly.

Iltems are set in peripheral devices
Common Arc Parameter block Others

[=
Re]
ks
o]
Ql
.| £
= )
al C©
£l =
ol ©
2 3
Servo Positioning Number of g (g 5 Speed
instruction method control axes 'E g 5 change
Sl | g%
. o = o| of
S 2 o 5 o 8 § 5
@
3 128 3 3 8 El8lalely |5
5 El £ .
ol | gl g > & S B ol e e I B
m o @ =] 3 gl = =| ¢l 5 Z| §| | 8 o o
o I El S |5l EElsl sl g Elgye S
[} £l 8 g 3 al 3| 5| 5| B | 3| ®| @ 3 P4
° @ = g| s 8| &B ol &l ¢ @
© P I~ = ] I = Y = Sl 5| O of 5| 2 2| & %[ O
E of €l =8| 2| S| 2| &l & 3| 5| = =l 2| sl § 3 § 8§ =
Sl el ol E[ 20| 8 % Bl €€ of § gl 8l 8 g 3O ¢ g =
mé'cog ol 3| ©| of o8| & o o ©| 5| @ =2| 7| ol ©
¥ Jolal sl gelololo ol ofg oS
FOR-TIMES
FOR-ON — — @)

FOR-OFF

NEXT - _

Sl

O: Must be set
A\ Set if required
[Control details]

[ Setting the first of repetition range|

The first of repetition range is set by the following instructions:
(1) FOR-TIMES (number of loops setting)

(a) The repetition range set specified number of times is executed repeatedly.

(b) The setting range is 1 to 32767.

Outside the range of 32768 to 0 is controlled as a setting of "1".
(c) The following devices can be used as the repetition number of times:
1) Data register (D)
2) Link register (W) } For indirect setting
3) Motion register (#)
4) Decimal constant (K)
5) Hexadecimal constant (H)

(2) FOR-ON (Loop-out trigger condition setting)

(a) The repetition range set until the specified bit device turns on is executed
repeatedly.

(b) The following devices are used as the loop-out trigger condition :
1) Input (X/PX)
2) Output (Y/PY)
3) Internal relay (M)/Special relay (SP.M)
4) Latch relay (L)
5) Link relay (B)
6) Annunciator (F)
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(3) FOR-OFF (loop-out trigger condition setting)

(a) The repetition range set until the specified bit device turns off is executed
repeatedly.

(b) The following devices are used as the loop-out trigger condition:
1) Input (X/PX)
2) Output (Y/PY)
3) Internal relay (M)/Special relay (SP.M)
4) Latch relay (L)
5) Link relay (B)
6) Annunciator (F)

The repetition control operation using FOR-TIMES, FOR-ON and FOR-OFF is shown
below.

[Servo program]

<K 701>

CPSTART 1) 2)
Axis ! Condition 1 | Condition 2 | Condition 3
Axis 2
Speed 1000
ABS-2 FOR-TIMES K1 K2 K3
Axis 1, 40000
Axi 2 20000
e ’ X010 - ON  [X010 - ON (X010 — ON
""""" i) FOR-ON during first during second |during third
INC-2 P P e
Axis 1, 30000 positioning 3) |positioning 3) |positioning 3)
Axis 2, 0 X011 — OFF |X011 — OFF |X011 — OFF
INC-2 3) FOR-OFF during first during second (during third
Axis 1, 20000 . e s
Axis 2, 20000 positioning 3)  |positioning 3) |positioning 3)
NEXT
CPEND
Axis 2

Operation in condition 3

50000 1

Repeat 3)

1
100000
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[Program]
Program for repetition constant-speed control is shown as the following conditions.
(1) System configuration
Constant-speed control for Axis 2 and Axis 3.

P e Motion CPU control module

Q61P|Q02H Q172|Q172|QX41
CPU |CPU |LX
(N)
? Start command (PX000)
I ] I ] I ]
AMP AMP AMP AMP

Axis PAxis| TAxis| | Axis
1 |2 '3 4
(2) Positioning conditions
(a) Constant-speed control conditions are shown below.

Item Setting
Servo program No. 510
Control axis Axis 2, Axis 3
Positioning speed 10000
(b) Constant-speed control start command ....... Turning PX000 off to on

(OFF — ON)
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(3) Operation timing
Operation timing for constant-speed control is shown below.

Axis 3 positioning direction
A

00000 - -- - === = - === mm e m ool ,
0000 == == == == === m e m e s
BO000 - == - xmmmmmmmmmrnne e
40000 -+ -= <= re e
20000 £ b | Radius
| ; : 20000 :
S S — — i Ads2
0 50000 100000 150000 200000 . positioning
direction
\VJ A
100001
Combined
speed
>t

PLC ready flag (M2000)

All axes servo ON command
(M2042) T
All axes servo ON accept flag |

(M2049)
Axis 2 servo ready (M2435)

Axis 3 servo ready (M2455)

Start command (PX000)

Servo program start

Axis 2 start accept flag (M2002)

Axis 3 start accept flag (M2003)
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(4) Servo program
Servo program No.510 for constant-speed control is shown below.

<K 510> —|—

CPSTART2 l«— Start constant-speed control

Axis 2 «—Axisused ......... Axis 2, Axis 3

Axis 3 Positioning speed . . . 10000

Speed 10000 Rss point setting
ABS-2 <—r

Axis 2, 40000

Axis 3, 20000

FOR-TIMES l«——Number of repetitions 4

K 4 . )
Pass point setting

INC-2

Axis 2, 30000 Positioning 2 axes linear | Radius-specified
Axis 3, 0 method interpolation | circular interpolation
INC<% -

Axis 2 30000 20000

Axis 2, 20000 Travel | AXI8

Axis 3, 20000 value | axis 3 0 20000
Radius 20000

NEXT «—— End repetition region
CPEND «—— End constant-speed control

(5) Motion SFC program
Motion SFC program for which executes the servo program is shown below.

Constant-speed control
C Constant-speed control )
[F10] | SET M2042 | Turn on all axes servo ON command.
G10 N * Wait until PX000, Axis 2 servo ready and Axis 3 servo
[G10] | px000*M2435*M2455 | readytum o
[K510] | CPSTART2 l«—— Start constant-speed control
Axis 2 le—— Axisused.......... Axis 2, Axis 3
Axis 3
Speed 10000PLS/s [« Positioning speed . . . 10000[PLS/s]
ABS-2 l«—— 2 axes linear interpolation control (Absolute data method)
Axis 2, 40000PLS {oAxis used....... Axis 2, Axis 3
Axis 3, 20000PLS * End address {Axis 2...40000[PLS]
FOR-TIMES Axis 3 ... 200000[PLS]
K 4 ‘_\— Number of repetitions 4
INC-2 l«—— Pass point setting
Axis 2, 30000PLS Positioning |2 axes linear| Radius-specified
Axis 3, OPLS method interpolation | circular interpolation
INC
Axis 2 20000PLS Travel | Axis 2 | 30000[PLS] 20000[PLS]
Axis 3. 20000PLS value |Axis 3 O[PLS] 20000[PLS]
Radius 20000PLS
NEXT +—— End repetition region
CPEND «—— End constant-speed control
Wait until PX000 turns off after constant-speed control
(6201 ‘ 'PX000 ‘ completion.
( END >

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.
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6.17.2 Speed-switching by instruction execution

The speed can be specified for each pass point during the constant-speed control
instruction.
The speed change from a point can be specified directly or indirectly in the servo

program.
[Cautions]

(1) The speed switching during servo instruction is possible at the constant-speed
control for 1 to 4 axes.

(2) The speed command can be set for each point.

(3) By turning on the speed-switching point specified flag M2040 (Refer to Section
3.1.3) before the start, the point which completes speed change can be specified.
The speed change timing at the flag ON/OFF.

(@) M2040 is OFF

The speed change starts with the specified speed-switching point.

\Y
s

Speed change complete point

Speed change

start point \

; » t
AN

Speed-switching specified point
(position)

(b) M2040 is ON

The speed change ends with the specified speed-switching point.

\
s

Speed change complete point

Speed change
start point
>t

' Speed-switching specified point
(position)
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[Program]

Program for which executes the speed-switching control by turning on M2040 during
constant-speed instruction is shown as the following conditions.
(1) System configuration

Switches speed for Axis 1 and Axis 2.

i e Motion CPU control module

* Start command (PX000)

* Speed switching point specified flag

Q61P|Q02H Q172 Q172|QX41
CPU |CPU |LX
(N)
L]
[ 1 I 1 [ 1
AMP AMP

AMP
‘Axis|  |Axis
2 '3

(2) Positioning conditions
(a) Speed switching conditions are shown below.

AMP
Axis
4

(M2040) ON command (PX010)

Item Setting
Servo program No. 310
Positioning speed 10000 15000
. Central point- . .
o 2 axes linear o . 2 axes linear 2 axes linear
Positioning method . . specified circular | . . .
interpolation . i interpolation interpolation
interpolation
) Axis 1 20000 30000 40000 50000
Pass point
Axis 2 10000 20000 25000 40000

(b) The constant-speed start command for speed switching
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(3) Operation timing and speed-switching positions
Operation timing and positions for speed switching are shown below.

Axis 2 positioning direction

1 P4
40000 - -+ - s ]
_______________________________________ P3
P2
200001 -7 -
----------------- F—T ---------@ Center
: . point
— — | » Axis 1 positioning
0 20000 . 40000 . direction
VA | :
15000+
10000+
>t

Speed switching point specified
flag (M2040)

PLC ready flag (M2000)

All axes servo ON command
(M2042)

All axes servo ON accept flag

(M2049)
Axis 1 servo ready (M2415)

LLLLLL

Axis 2 servo ready (M2435)

Start command (PX000)

Servo program start

Axis 1 start accept flag (M2001)

Axis 2 start accept flag (M2002) Q

|
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(4) Servo program

Servo program No.310 for speed-switching is shown below.

<K 310>

CPSTART2
Axis
Axis
Speed

ABS-2
Axis
Axis

ABS "X
Axis
Axis
Center
Center

ABS-2
Axis
Axis
Speed

ABS-2
Axis
Axis

CPEND

-

N =

NN~

10000

20000
10000

30000
20000
30000
10000

40000
25000
15000

50000
40000

[—— Set P1

le—— Set P2

le—— Set P3

[«—— Speed change
«—— Set P4

(Note): Example of the Motion SFC program for positioning control is shown next page.
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(5) Motion SFC program
Motion SFC program for which executes the servo program is shown below.

Speed-switching during instruction execution

Speed-switching during
< instruction execution )
\
[F10] | SET M2042 | Turn on all axes servo ON command.

G10 " A Wait until PX000, Axis 1 servo ready and Axis 2 servo
[G10] | px000*M2415"M2435 | feady tum on.

‘ Speed-switching point specified flag turn on when
[F20] | SET M2040=PX010 PX010 turn on.

RST M2040=!PX010 Speed-switching point specified flag turn off when
‘ PX010 turn off.

[K310] | cpsTART2

Axis 1

Axis 2

Speed 10000PLS/s

ABS-2 le— Set P1
Axis 1, 20000PLS

Axis 2, 10000PLS

ABS " l«—— Set P2
Axis 1, 30000PLS

Axis 2, 20000PLS

Center 1, 30000PLS

Center 2, 10000PLS

ABS-2 le—— Set P3

Axis 1, 40000PLS
Axis 2, 25000PLS
Speed 15000PLS/s l—— Speed change
ABS-2 le— Set P4

Axis 1, 50000PLS
Axis 2, 40000PLS
CPEND

‘ Wait until PX000 turn off after constant-speed control

[G20] ‘ 1PX000 completion.

(e

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.
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6.17.3 1 axis constant-speed control

Iltems are set in peripheral devices

Common Arc Parameter block Others
c
kel
kS
o
5| §
gl =
ol &
- ol 5 =] c
Servo Positioning Number of ® @ © S o Speed
. . c| = 8 =3
instruction method control axes g % ° g g change
§ (g€ |8 2
S o ® 2] & =y 3
b4 E [} 35 Q 3
x o3 g g g g o 3 8| © o c
S 5| @ S| = s Sl =S gl 9 g 5 Z Sl uw
° | o >l € Sl = 2] o > e ™
= gl 2 zl € = >l cl gl 2| gl gl ol B o
- © =| Sl = 2| 8| © = o] o =| @ 5l ©
£l o o gl &l | 2 =S| Y gl = ©| © o)
2 3l €l € = al 5| E| ®| ®| o £| & ¢ = € ol Z
© 2 =] E| o o P P e e e IS »| o 5| 2| o 8| = ol ©
El |2 El 3|8 3l 2ElES sz alal gl El gL E
ol ol 5| E| 2| 8 2| R| TS| | €| o 8 o &l 8 3| 3| 3| §l €| o =| =
© °| 9| 3| &| 8| 3| | o| S| &f o] 9| «© 5| o =| 9| 9| °| =] £
o I R RS = I RS S S B e A R = e R RS R R e
Start CPSTARTI - 1 alo| o alalalalalal o] |a] |a
End CPEND — — A
Valid
ABS-1 | Absolute data 1 olo Ala A A A
Pass point
INC-1 Incremental 1 olo AlA A A A

O: Must be set
A\ Set if required

[Control details]

[ Start and end for 1 axis constant-speed control]

1 axis constant-speed control is started and ended by the following instructions:
(1) CPSTART1

Starts the 1 axis constant-speed control. Sets the axis No. and command speed.

(2) CPEND
Ends the 1 axis constant-speed control for CPSTART1.

[ Positioning control method to the pass point]

The positioning control to change control is specified by the following instructions:
(1) ABS-1/INC-1

Sets the 1 axis linear positioning control.

Refer to Section 6.2 "1 Axis Linear Positioning Control" for details.
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[Program]
Program for repetition 1 axis constant-speed control is shown as the following
conditions.
(1) System configuration
Axis 4 constant-speed control.

P e Motion CPU control module

Q61P|Q02H Q172| Q172|QX41
CPU |CPU [LX

(N)

? Positioning start command (PX000)

(2) Positioning conditions
(a) Constant-speed control conditions are shown below.

Item Setting
Servo program No. 500
Control axis Axis 4
Positioning speed 10000
Number of repetitions 100
P1 -1000
Pass point P2 2000
travel value P3 -2000
P4 1000
(b) Constant-speed control start command ........ Turning PX000 off to on
(OFF — ON)
(3) Details of positioning operation
Number of repetitions
A
« Return
100 out >
< Return
3 Out >
< Return
2 Out >
< Return
! Out >
= ‘ f » Address
-1000 0 1000
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(4) Operation timing
Operation timing for servo program No.500 is shown below.

v
P1 P2 P3 P2 P3 P4

Y WV WY s WV

PLC ready flag (M2000) 4

All axes servo ON command
(M2042)

All axes servo ON accept flag

(M2049)

Axis 4 servo ready (M2475)

Start command (PX000)

Servo program start

Axis 4 start accept flag (M2004)

(5) Servo program
Servo program No.500 for constant-speed control is shown below.

<K 500> —|—

CPSTART1 «—— Starts constant-speed control

Axis 4 l«—— Axisused .......... Axis 4

Speed 100000 |[&————— Positioning speed . .. 10000

INC-1 —— 1 axis linear positioning control

Axis 4, -1000 [«— [ Axisused............... Axis 4

FOR-TIMES ® Travel value to pass point . . . -1000
K 100

Number of repetitions 100
INC-1 o -
1 axis linear positioning control

Axis 4, 2000 |« eAxisused............... Axis 4
o Travel value to pass point . . . 2000

lNC__1 L 1 axis linear positioning control

Axis 4, -2000 ] [eAxisused. ...l Axis 4

I’\l‘\JECXI * Travel value to pass point . . . -2000
” Ends repetition region

Axis 4, 1000 1 axis linear positioning control

CPEND eAxisused ............... Axis 4
| e Travel value to pass point . . .1000

End constant-speed control

(Note): Example of the Motion SFC program for positioning control is shown next page.
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(6) Motion SFC program

Motion SFC program for which executes the servo program is shown below.

1 axis constant-speed control

<1 axis constant-speed controD

[F10] | SET M2042

[G10] | PX000*M2475

‘ Turn on all axes servo ON command.

‘ Wait until PX000 and Axis 4 servo ready turn on.

[K500] | CPSTART1 l«—— Start constant-speed control
Axis 4 l—— Axis used . . . Axis 4
Speed 10000PLS/s  [«—— Positioning speed .......... 10000[PLS/s]
INC-1 [«— 1 axis linear positioning control
Axis 4, -1000PLS e J*Axisused ............... Axis 4
FOR-TIMES “~ s Travel value to pass point . . . -1000[PLS/s]
K 100 Number of repetitions 100
INC-1 le—— 1 axis linear positioning control
Axis 4, 2000PLS e [*Axisused ............... Axis 4
* Travel value to pass point . . . 2000[PLS/s]
INC-1 —— 1 axis linear positioning control
Axis 4, -2000PLS «—— {- Axisused ............... Axis 4
NEXT ,_L * Travel value to pass point . . . -2000[PLS/s]
End repetition region
INC-1 [«—— 1 axis linear positioning control
Axis 4, 1000PLS le—— J*Axisused ............... Axis 4
CPEND * Travel value to pass point . . . 1000[PLS/s]
‘ End constant-speed control
[G20] | IPX000 | Wait until PX000 turn off after constant-speed

control completion.

( END )

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.
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6.17.4 2 to 4 axes constant-speed control

Constant-speed control for 2 to 4 axes.

Speed
change

Valid

Others

440/NO-LIVM

UOIje18|908p/UOIBIS|8008E NI

dmis

[EE )

A

A

A

(queisuo)) paads papuewwo)

Parameter block

Oljel AIND-G

uone|odis)ul JBjnoJid 10} ©PUBI 10118 8|qeMO|y

jndur dojs uo buissado.d uonelajgdsqg

anjeA il anbio |

awl} uoiess|adap dojs pidey

SWI} uoleIs@oeq

ST} UOEIS[900Y

an[eA Jwi peads

JUN [04u0)

A|AIA[AAIA[AALA

VAN VAN VAN AN WAN) AN AN WAN) AN

A|AIA[AAIA[AALA

Items are set in peripheral devices

Arc

juiod |enua)d

snipey

juiod Aenixny

Common

Sn[eA Jiwl| enbio]

A

A

SpOod-\

BWi [oMQ

paads puewwo)

SN[eA [9ABl}/SSaIppY

SIXY

"ON Y00|q Jejeweleq

Number of
control axes

Positioning

method

Absolute data

Incremental

data

Servo
instruction

CPSTART2

CPSTART3

CPSTART4

CPEND

ABS-3

ABS <%

ABS(y

ABS( »

ABS rx

ABS \ '«

INC-2

INC &~

INC <«

INC(y

INC <«

INC C

Start

End

Pass

point

O: Must be set

A\ Set if required
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[Control details]

[ Start and end for 2 to 4 axes constant-speed control|

2 to 4 axes constant-speed control is started and ended using the following
instructions:
(1) CPSTART2

Starts the 2 axes constant-speed control.

Sets the axis No. and command speed.

(2) CPSTART3

Starts the 3 axes constant-speed control.
Sets the axis No. and command speed.

(3) CPSTART4

Starts the 4 axes constant-speed control.
Sets the axis No. and command speed.

(4) CPEND
Ends the 2, 3, or 4 axes constant-speed control for CPSTART2, CPSTARTS3, or
CPSTART4.

[ Positioning control method to the pass point|

Positioning control to change control is specified using the following instructions:
(1) ABS-2/INC-2

Sets 2 axes linear interpolation control.

Refer to Section 6.3 "2 Axes Linear Interpolation Control" for details.

(2) ABS-3/INC-3
Sets 3 axes linear interpolation control.
Refer to Section 6.4 "3 Axes Linear Interpolation Control" for details.

(3) ABS-4/INC-4
Sets 4 axes linear interpolation control.
Refer to Section 6.5 "4 Axes Linear Interpolation Control" for details.

(4) ABS/INC £~
Sets circular interpolation control using auxiliary point specification.
Refer to Section 6.6 "Auxiliary Point-Specified Circular Interpolation Control" for
details.

(5) ABS/INC %, ABS/INC C», ABS/INC <, ABS/INC C*

Sets circular interpolation control using radius specification.
Refer to Section 6.7 "Radius-Specified Circular Interpolation Control" for details.

(6) ABS/INC /=, ABS/INC 4

Sets circular interpolation control using center point specification.
Refer to Section 6.8 "Central Point-Specified Circular Interpolation Control" for
details.
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[Program]
(1) Program for 2 axes constant-speed control is shown as the following conditions.
(a) System configuration
Constant-speed control for Axis 2 and Axis 3.

P e Motion CPU control module

Q61P|Q02H Q172|Q172|QX41
CPU [CPU |LX
(N)

T Start command (PX000)

(b) Positioning operation details
Axis 2 and axis 3 servomotors is used for positioning operation.
Positioning details for Axis 2 and Axis 3 servomotors are shown below.

Axis 3 positioning direction
A
100000 -~ - === P3
P2
50000 -~ 4 /
300001 ------ Py
, . - . Axis 2 positioning
0 30000 50000 90000 direction

Fig.6.30 Positioning for Axis 2 and Axis 3

(c) Positioning conditions
1) Constant-speed control conditions are shown below.

Item Setting
Servo program No. 505
10000

Positioning speed

Radius-specified

o 2 axes linear . 2 axes linear
Positioning method . . circular . .
interpolation . ) interpolation
interpolation
. Axis 2 30000 50000 90000
Pass point i
Axis 3 30000 50000 100000

2) Constant-speed control start command ... Turning PX000 off to on
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(d) Servo program
Servo program No.505 for constant-speed control is shown below.

<K 505> |

CPSTART2 [&—— Start constant-speed control

Axis 2 [¢—Axisused ........ Axis 2, Axis 3
Axis 3 Positioning speed . .......... 10000
Speed 10000 <J—_ FZ.axes linear interpolation control
ek Axis 2 . . . 30000
Axis 2, 30000 itioni XIS 2. ..

‘Al 3 30000 ]4— Positioning address Axis 3 . .. 30000
ABS <% l&—— Circular interpolation control

Axis 2, 50000 Positioning add Axis 2 . . . 50000
AXIS' 3, 50000 ]4— ositioning address § x ic 3 50000
A'Easd'gs 20000 Radius . ... ................ 20000
Axis- 2 90000 [ 2 axes linear interpolation control

Axis 3: 100000 ]4; Positioning address {AX?S 2...90000
CPEND Axis 3 ... 100000

4
1 End constant-speed control

(e) Motion SFC program
Motion SFC program for which executes the servo program is shown below.

2 axes constant-speed control

<2 axes constant-speed contro)

|

[F10] | SET M2042 | Turn on all axes servo ON command.

Wait until PX000, Axis 2 servo ready and Axis 3

G10 " "
[G10] | px000*M2435*M2455 | semvo ready turn on,

[K505] | CPSTART2 «—— Start constant-speed control
Axis 2 —— Axis used . . . Axis 2, Axis 3
Axis 3
Speed 10000PLS/s «— Positioning speed .......... 10000[PLS/s]
ABS-2 «— 2 axes linear interpolation control

Axis 2, 30000PLS T Axis 2 . .. 30000[PLS]
Axis 3. 30000PLS Positioning address {Axis 3. 30000[PLS]

ABS «—— Circular interpolation control

Axis 2, 50000PLS I Axis 2 . .. 50000[PLS]
Axis 3, 50000PLS Positioning address {Axis 3...50000[PLS]
Radius 20000PLS Radius . . . 20000[PLS]

ABS-2 —— 2 axes linear interpolation control

Axis 2, 90000PLS T Axis 2 . . . 90000[PLS]
Axis 3, 100000PLS Positioning address {Axis 3 .. 100000[PLS]

CPEND «— End constant-speed control
[G20] Wait until PX000 turn off after constant-speed control
IPX000 .
completion.

( END )

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.
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(2) Program for 4 axes constant-speed control is shown as the following conditions.
(a) System configuration
Constant-speed control for Axis 1, Axis 2, Axis 3, and Axis 4.

P e Motion CPU control module

Q61P|Q02H Q172|Q172|QX41
CPU |CPU |LX
(N)
? Start command (PX000)
[ ] [ 1 I 1
AMP AMP AMP AMP

(b) Positioning conditions
1) Constant-speed control conditions are shown below.

Item Setting
Servo program No. 506
Positioning speed 10000
o 4 axes linear 4 axes linear 4 axes linear
Positioning method . ) . . . .
interpolation interpolation interpolation
Axis 1 3000 5000 5000
. Axis 2 4000 3500 3500
Pass point
Axis 3 4000 -4000 3000
Axis 4 4000 -6000 6000

2) Constant-speed control start command... Turning PX000 off to on
(OFF — ON)
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(c) Servo program
Servo program No.506 for constant-speed control is shown below.

<K 506> _|_

CPSTART4 «—— Constant-speed control

Axis 1 l«— Axis used . . . Axis 1, Axis 2, Axis 3, Axis 4
Axis 2

Axis 3

Axis 4

Speed 10000 [«———— Positioning speed . .. 10000

INC-4 [«—— 4 axes linear interpolation control (P1)

Axis 1, 3000 [] Axis 1 ...3000
Axi 2, i

Ai:: 3 2888 ««—— Travel value to pass point Qi:z g T 2888
Axis 4, 4000 [ Axis 4 . ..4000
INQ-4 «—— 4 axes linear interpolation control (P2)

Axis 1, 5000 |] Axis 1 ...5000
Axis 2, i

Axis 3 _2288 «— Travel value to pass point x:z g T iggg
Axis 4, -6000 | Axis 4 . . . 6000
INC-4 «—— 4 axes linear interpolation control (P3)

ﬁx_is ; 5000 |] Axis 1 ...5000

Xis , )

Axis 3, 2888 «———— Travel value to pass point x:z g T gggg
Axis 4, 6000 | Axis 4 ... 6000
CPEND «——End constant-speed control

(Note): Example of the Motion SFC program for positioning control is shown next page.
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(d) Motion SFC program
Motion SFC program for which executes the servo program is shown below.

4 axes constant speed control
Q axes constant speed contr@
[F10] | SET M2042 | Turn on all axes servo ON command.
[G10] PX000*M2415*M2435*M2455 Wait until PX000, Axis 1 servo ready, Axis 2 servo
“M2475 ready, Axis 3 servo ready and Axis 4 servo ready
turn on.

[KS06] | cpsTART4 l—— Start constant-speed control
Axis 1 —— Axis used. . . Axis 1, Axis 2, Axis 3, Axis 4
Axis 2
Axis 3
Axis 4
Speed 10000PLS/s l«—— Positioning speed .......... 10000[PLS/s]
INC-4 «—— 4 axes linear interpolation control (P1)
Axis 1, 3000PLS | Axis 1... 3000PLS
Axis 2, 4000PLS . Axis 2 ... 4000PLS
Axis 3. 4000PLS u—— Travel value to pass point Axis 3 ... 4000PLS
Axis 4, 4000PLS Axis 4 ... 4000PLS
INC-4 «—— 4 axes linear interpolation control (P2)
Axis 1, 5000PLS | Axis 1. .. 5000PLS
Axis 2, 3500PLS . Axis 2 ... 3500PLS
Axis 3, -4000PLS ‘ Travel value to pass point § ayis 3. .4000PLS
Axis 4. -6000PLS Axis 4 . .. -6000PLS
INC-4 —— 4 axes linear interpolation control (P3)
Axis 1, S5000PLS Axis 1. .. 5000PLS
Axis 2, 3500PLS . Axis 2 ... 3500PLS
Axis 3, 3000PLS «—— Travel value to pass point Axis 3 3000PLS
Axis 4, 6000PLS i Axis 4 ... 6000PLS
CPEND «+—— End constant-speed control

[G20] | IPX000 | Wait until PX000 turn off after constant-speed
. ‘ control completion.

( END >

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.
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6.17.5 Constant speed control for helical interpolation

The helical interpolation can be specified as the positioning control method to pass
point for 3 or 4 axes constant-speed control.

Starting or ending instruction for constant-speed control uses the same CPSTARTS3,
CPSTART4 or CPEND as 3 or 4 axes constant-speed control instruction.

Iltems are set in peripheral devices
Common Arc Parameter block Others
c
Ke]
®
°©
= &
=)
el
gl s |
Servo Positioning Number of ° 5 § ‘S _5 Speed
instruction method control axes £ 5| © iz ® change
= o) é <} K]
of |3 g olay |5 | |E
z = ) o = o} kel
2 188l |8 s gglgsley |8 5l .
9o o| & gl & sl =| =| o S 9 © i =
o > @ 4_..% ' = 2l gl gl o 2| gl 5l o 3 EO
s |Slz2 |El S |g |5 E LS 8 E S o T e o3
3 138 o5l el |25 ¢EE 8 S e 88
gl |8l g2 s gsl [2lalelellsleE e es |8
e EEEEEEEEEEEEEEEEE HEEEE
S B R R E RS R R R R R E R RS R I
ABH./™ olo| |alalo O Al |al |a
ABH<4
ABH( ¥ Constant-speed
ABH pass point ) o110 JAN AN O O A A A
absolute
ABH( * specification
O[O AN|A OO0 A AN A
Valid
olo| |alalo o Al o] |a
INH <%
INHC» Constant speed
i OO AN|A O O A AN A
INH < ‘pass point 2
incremental
INH C » specification
INH 4
O[O AN|A OO0 A AN A
INH (4«

O: Must be set
A\ Set if required
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Helical interpolation specified methods for constant-speed control are shown below.

Servo instruction Positioning method Circular interpolation specified method
ABH (4 Absolute Radius-specified method
INH <% Incremental less than CW180°
ABH <A Absolute Radius-specified method
|NH u |ncrementa| |eSS than CCW180°
ABH C ¥ Absolute Radius-specified method
INHC» Incremental CW180° or more.
ABH (> Absolute Radius-specified method
INHC > Incremental CCW180° or more.
ABH X Absolute
Central point-specified method CW
INH 7 Incremental
ABH \ 4 Absolute
- Central point-specified method CCW
INH \« Incremental
ABH [ Absolute
Auxiliary point-specified method
INH £~ Incremental

[Program]
(1) Servo program
Servo program for which helical interpolation specified pass point for constant-
speed control is shown below.

<K 510> |
CPSTART4 [«—— Constant-speed control
Axis 1 le— Axis used . . . Axis 1, Axis 2, Axis 3, Axis 4
Axis 2
Axis 3
Speed 10000 [«———— Positioning speed . .. 10000
ABS-3 «—— 3 axes linear interpolation control (P1)
Axis 1, 3000 Axis 1 ... 3000
Axis 2, 4000 | & Positioning address ! axis2 ... 4000
Axis 3, 4000 |J Axis 3 . .. 4000
ABH —— 3 axes helical interpolation control (P2)
Axis 1, 5000 |7 Axis1........... 5000
Axis 2, 3500 AXIS2........... 3500
Linear axis 3, -4000 | +— Positioning address | ayis3 ... . ... .. -4000
Number of pitches -6000 Number of pitches . -6000
Radius 1000 Radius........... 1000
ABS-3 «—— 3 axes linear interpolation control (P3)
Axs It 5000 Axis 1. . . 5000
QX!S § 3500 | «——— Positioning address { ayis2 . 3500
XS ‘ 3000 | Axis 3. . . 3000
CPEND #——End constant-speed control
Control with the following speed.
* For linear/circular interpolation: Combined-speed for number of interpolation axes.
® For helical interpolation: 2 axes combined-speed for circular interpolation.
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[Cautions]
(1) The helical interpolation specification at pass point for constant-speed control can
be used in the both of real and virtual mode.

(2) Specify any 3 axes among 4 controlled axes in the helical interpolation control at
the pass point for 4 axes constant-speed control (CPSTART4).

(3) Command speed at the helical interpolation specified point is controlled with the
speed of circumference.
Control is the same as before at the point except for the helical interpolation
specification.
(Both of the linear interpolation-specified point and circular interpolation-specified
point are the combined-speed for number of interpolation axes.)

(4) Skip function toward the helical interpolation-specified each point for constant-
speed control is possible. If the absolute-specified helical interpolation is specified
to point since the skip signal specified point, set the absolute linear interpolation
between them. If it does not set, it may occur an error and stop.

(5) FIN signal wait function toward the helical interpolation specified each pass point
for constant-speed control is possible. M-code outputting signal is outputted to all
circular interpolation axes and linear axes. Fin signal can be operated with the
both of circular interpolation axes and linear axes.

(6) If negative speed change toward the helical interpolation-specified each pass
point for constant-speed control is executed, it can be returned before 1 point

during positioning control.

(7) Speed-switching point-specified flag is effective toward the helical interpolation-
specified each pass point for constant-speed control.

6-148



6 POSITIONING CONTROL

6.17.6 Pass point skip function

This function stops positioning to executing point and executes positioning to next
point, by setting a skip signal toward each pass point for constant-speed control.

[Data setting]
(1) Skip signal devices
The following devices can be specified as skip signal devices.

X, Y,M,B, F
[Cautions]

(1) When an absolute circular interpolation or absolute helical interpolation is
specified to since point since the skip signal specified point, set the absolute linear
interpolation between them.

If it does not set, it may occur an error and stop.
(2) If a skip signal is inputted at the end point, a deceleration stop occurs at that point
and the program is ended.
[Program]
<K 0> —|—
Point 1 Skip .
%'j(_SSTART21 Vv positioning l No skip
i ;
Axis processing )
Speed 10000
ABS-2 .
Axis 1, 100000 . N
Axis 2, 200000 ! ; R >t
Speed 10000 14— Skip signal
Skip M200 | servo program :
ABS-2 start gem | | :
Axis 1, 200000 ; |
Axis 2. 200000 | Startaccept :
Speed 15000 | Skip signal [ ]
CPEND (M200)
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/N CAUTION

Program example

CPSTART1

Axis 1

Speed 10.000
INC-1

Axis 1, 180.00000
Skip M100
INC-1

Axis 1, 180.00000
INC-1

Axis 1, 270.00000
CPEND

Program example

CPSTART1

Axis 1

Speed 10.000
INC-1

Axis 1, 180.00000

Skip M100
ABS-1

Axis 1, 350.00000
INC-1

Axis 1, 270.00000
CPEND

that:

Program example

CPSTART1

Axis 1

Speed 10.000
INC-1

Axis 1, 360.00000

Skip M100
INC-1

Axis 1, 180.00000
INC-1

Axis 1,
ABS-1

Axis 1, 90.00000

CPEND

180.00000

@ When a skip is specified during constant-speed control and the axis which has no stroke range
[degree] is included, the operation at the execution of skip is described.

(Note-1): If there is an ABS instruction after the skip in these conditions, the end positioning
point and the travel distance in the program as a whole will be the same regardless
of whether the skip is executed or not.

(1) Allinstructions after the skip are INC instructions:

When skip is not executed

(2) Instruction immediately after the skip is ABS instruction:

0 189 Q ZZO[degree]
When skip is executed
0 100 280 190[degree]
When the skip occurs at 100 [degree]
When skip is not executed
0 180 350 260[degree]

When skip is executed
(The end positioning point is same regardless of whether the skip is
executed or not.)

0 100 350 260[degree]

When the skip occurs at 100 [degree]

(3) Instruction immediately after the skip is INC instruction and there is ABS instruction after

When skip is not executed

0 0 180 0 90[degree]

When skip is executed
(The end positioning point is same regardless of whether the skip is
executed or not.)

0 80 260 80 90[degree]
%
When the skip occurs This point moves at 370 [degree],
at 80 [degree] not 10 [degree].
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6.17.7 FIN signal wait function

By selecting the FIN signal wait function and setting a M-code at each executing point,

a process end of each executing point is synchronized with the FIN signal, the FIN
signal turns ON to OFF and then the next positioning is executed.
Turn the FIN signal on/off using the Motion SFC program or PLC program.

[Data setting]

(1) When the FIN signal wait function is selected, the fixed

acceleration/deceleration time method is used. Set the acceleration/deceleration

time within the range of 1 to 5000 [ms] by "FIN acceleration/deceleration”
(selecting item) in the servo program.
Indirect setting is also possible by D, W and # devices (1 word).

[Cautions]

(1) If the acceleration/deceleration time is specified outside the setting range, the

servo program setting error [13] will occur at the start and it is controlled with the

acceleration/deceleration time of 1000[ms].

(2) M-code outputting signal is output to all interpolation axes at the interpolation
control. In this case, turn on the signal for one of the interpolation axes.

(3) When M-code is set at the end point, positioning ends after the FIN signal has turn

OFF to ON to OFF.

[Operation]

Servo program KO for FIN signal wait function is shown below.

<K 0> —|—

CPSTART2

Axis 1
Axis 2
Speed

FIN acceleration/
deceleration
ABS-2

Axis 1,
Axis 2,

M code
ABS-2
Axis
Axis 2,
M code
ABS-2
Axis
Axis 2,
M code
ABS-2
Axis
Axis 2,
CPEND

-

-

-

10000
100

200000
200000
10

300000
250000
1"

350000
300000
12

400000
400000

[ms]

Combined-speed —/—\—/—\—

L 100Ims]
Point X1 XwarX__2 X
M-code X 10 X 1 X

M-code outputting

FIN signal

Explanatory

1. When the positioning of point 1 starts, M-code 10 is output and
M-code outputting signal turns on.

2. FIN signal turns on after performing required processing in the
Motion SFC program.
Transition to the next point does not execute until the FIN signal
turns on.

3. When the FIN signal turns on, M-code outputting signal 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.
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6 POSITIONING CONTROL

[Program example]
(1) FIN signal wait function by the PLC program
(a) System configuration
FIN signal wait function toward constant-speed control for Axis 1 and Axis 2.

i e PLC CPU control module

Q61P|Q02H Q172|QX41|QY41
CPU |CPU

(N)

T Positioning start command : X0
(PLC CPU device)
I ] I ] I ]

AMP AMP

AMP AMP
[Axis| [Axis| | Axis Axis
L1 2 '3 4

|
___________ Lo~ ___

(b) Positioning conditions
1) Constant-speed control conditions are shown below.

acceleration/deceleration time

Item Setting
Servo program No. 0
Positioning speed 10000
FIN
100[ms]

Positioning method

2 axes linear interpolation control

. Axis 1 200000 300000 350000 400000
Pass point
Axis 2 200000 250000 300000 400000
M-code 10 11 12 —

2) Constant-speed control start command
.............................................................. Turning X0 off to on (OFF — ON)
(PLC CPU device)
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(c) Servo program

Servo program No.0 for constant-speed control is shown below.

<K 0> |

CPSTART?2 l«—— Start constant-speed control
Axis 1 « T Axisused......... Axis 1, Axis 2
Axis 2 — Positioning speed . . . 10000[PLS/s]
Speed 10000 [~ FIN acceleration/ . . ... 100[ms]
FIN acceleration/ 100 deceleration
deceleration 2 axes linear interpolation control
ABS-2 <——r {. Axisused ...... Axis 1, Axis 2
Axis 1, 200000 ) e Address of . .. .. { Axis 1. ..200000[PLS]
Axis 2, 200000 stop position Axis 2 . .. 200000[PLS]
M-code 10 «—— M-code output. . .. .. 10
ABS-2 le—— 2 axes linear interpolation control
Axis 1, 300000 {o Axis used . ..... Axis 1, Axis 2
Axis 2, 250000 « Address of . . . . . Axis 1. .. 300000[PLS]
M-code " stop position Axis 2 . . . 250000[PLS]
ABS-2 M-code output . . . . .. 11
Axis 1, 350000 - 2 axes linear interpolation control
Axis 2, 300000 {- Axis used ... ... Axis 1, Axis 2
M-code 12 o Address of . . ... Axis 1 . . . 350000[PLS]
ABS-2 stop position Axis 2 . .. 300000[PLS]
Axis 1, 400000 [, |- M-code output...... 12
Axis 2, 400000 2 axes linear interpolation control
CPEND {o Axis used ... ... Axis 1, Axis 2

e Address of . . ... Axis 1. ..400000[PLS]
stop position Axis 2 . .. 400000[PLS]
End constant-speed control

(d) Motion SFC program

Motion SFC program for constant-speed control is shown below.

( Constant-speed control )

[G10] \ M2415*M2435

(F10] | SET M2042

Turn on all axes servo ON command.

Wait until Axis 1 servo ready and Axis 2 servo
ready turn on.

[KO] CPSTART?2 e Sta_lrt constant-speed cor_]trol _
Axis 1 e Axisused......... Axis 1, Axis 2
Axis 2 — Positioning speed . . . 10000[PLS/s]
Speed 10000 [ FIN acceleration/ ... .. 100[ms]
FIN acceleration/ 100 M deceleration .
deceleration 2 axes linear interpolation control
ABS.2 {- Axis used ... .. A;is_ 1% AXiSZZOOOOO[PLS]
- . xis 1. ..
Axis 1, 200000 <—r Qti‘;r,‘iii.?.gn . '{Axis 2 ...200000[PLS]
ﬁ/l)flcsode 2 2000(1)8 le—— M-code output. .. .. 10
2 axes linear interpolation control
A/S(?S-Z ] 300000 — { *Axis used . . ... Axis 1, Axis 2
) “— e Axis 1. ..300000[PLS
{\\AXiS 2, 250000 Qi‘ir,‘iii.?.gn B { Axis 2. .. ZSOOOO%PLS}
-code 1  M-code output . . . .. 1
ABS-2 +—— 2 axes linear interpolation control
ﬁi:z ; 288888 B {o Axis used ... .. Axis 1, Axis 2
M-code ’ 12 * Address of . . . .. {Ax!s 1...350000[PLS]
stop position Axis 2 . .. 300000[PLS]
ABS-2 M-code output . . . .. 12
AX!S 1, 400000 ‘—I— 2 axes Iineapr interpolation control
Axis 2, 400000 { o Axis used . . ... Axis 1, Axis 2
CPEND '—L « Address of . . . .. {Axis1 .. 400000[PLS]
stop position Axis 2 . . . 400000[PLS]
( END > End constant-speed control

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.
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(e) PLC program
PLC program for FIN signal wait function is shown below.

Motion SFC program start request

Substitutes 1 for D51 after program

Reads data of D13 for Multiple CPU
system No.2 by turning M2419 on,
and stores in the data area of self

Resets M3219 by turning M2419 off.

PLC program
X0
0 Ht { SP.SFCS H3E1 K110 MO DO H
MO
M} [MOVP K1 D51 Hgux
M2419
14 { SP.DDRD H3E1 D50 D13 D1 M2 H
CPU
{SET  M3219HM3219 s set
M2419
26 |4 {RST  M3219H
28 {END N
(Note): Details of D1 is used as control.

(f) Parameter setting (GSVOP)

The CPU shared memory setting example for FIN signal wait function is
shown below.

CPU No. 1 (PLC CPU) (GX Developer)
Multiple CPU Setting (setting 1: M2400 to M2495)
T S

[Multiple CPU settings
“Noof PLC ()

Online module change(*]
I™ Enable online modids change vith another PLE.
NoofPLC [2 <] hen th aln ke change s erbed wih raber PLC,
I-0 status outsids the gioup cannok be take

-0 o

/0 Multple CPUS (')
Error tthe stop of PLC || [~ AICPUS d allinpu

I | 4l ttion stop by stop eror of PLET || T/ AlEPUs can read all outpuis

=] stop enar of PLE: z

[P | Al stetion stop by stop erior of PLEZ| | Change soreens

I A stetior sko by stop error of UGS

x

(5 ettings should be set as same when

using muliple CFL

e

cach PLC | _PLE side deyice
FLC The auto refiesh area_Caution] | Dev. starting \ M2400
Point ] Stat__| Erd | Swn End
o1
0z § (] 0005 mzano|  wzass
03
ot [ | [ |

The appiicable device of head device is B MY DR ZR
The urit of points that send range for each PLC is word.

Caution] Dffset [HEX] hom statting address of the auto refiesh are:
efer 1o the user's manual of the ach PLE about the siarling address.

Impert e CPU Parameter |

Check [ Ena |

Cancel

® CPU shared
memory setting

CPU No. 2 (Motion CPU) (SW6RN-GSVP)

ic Selting

Base Setting  Multiple CPU Setting | System Basio Setting |

Multiple CPU Setting (setting 1: M2400 to M2495)
[Basic Setting L

Mo, of CPU |2 =

Flease set the
number of CPL
which includes PC
CPU.

Mo, of CRU[|———

~ Refresh Setting

Operating Mode[]

Error operation made at the stop of CPL
| &1l station stop by stop erran ok CRUT
[¥ &l station stop by stop error of CPU2
I | &1l station stop by stop erran ok CRUE
| &1 statior stop by stop erran ok ERE

Send range tar each CPU CPU side device g4+
CPU CPU share memary & Dev. starting 42400
Paint [] Start End Start End
Mol 0
MNo.2 E| 0800 0205] 142400 2455
No.3
No.4

The unit of points

The applicable device of head device i D W, M.Y.B .~
that send range for each CPU iz word,

[¥] Settings should be set az zame when using multiple CPL

oK Cancel |

L ® CPU shared

memory setting

Multiple CPU Setting (setting 2: M3200 to M3295)
s CPU sotings—— =~

Multiple CPU settings

No.of PLC )

NoofPLC [2

module changel]
I~ Enable online madule change with anather PLC. ‘

When the onine modue change is enabled with anather LC,
10 status outside the group cannat be taken

Operating mode "}

Efior operation mode 3t

2 | Al tatiar step by skop erar of PLET

the stop of FLC.

’r\/n sharing when using Mukiple CPUs (*

I~ AICPUs canread allinputs

I~ AICPUs can read all outputs

¥ alstation of PLE: -
I lstation stop by stop o1 of PLES| || Change soreens
¥ Al tation stop by stop erion o FLCY Send rangs for each FLC ]_PLC side deviee
PLC The aulo refiesh area Caution] | Dev. starting | M3204
Foint [ tart E
B
02
03 | [ [ |
o4 | [ [ |

[“15ettings should be set
using muliple CPL

s same when

Impoit Muliple CPU Parameter

Caution) Dffset (HEX) from starting address of the auto refiesh area.

efe 1o the user's manual of the each PLE about the starting addiess.
The applicable device of head device is BM.Y,D W.R.ZR
The unit of peints that send range for each PLC is word.

sk [[_Ema Cancel

Multlile CPU Settmi =sett|ng 2: M3200 to M3295)
Basic Setting

Base Setting  Multiple CPU Setting I System Basic Settingl

Flease set the

number of CPU

which includes
PU.

Mo, of CRU[|———

Mo. of CPL |2 =

FC

Operating Maodz(*)
Errar operation mode at the: stop of CPL
¥ £l statinn stop by stopensrn of ERLT

¥ &l station stop by stop enor of CPU2
¥ | & station stop by stop ener of CRWE
IZ | Al station stop by stop emar of CRL4

~ Refiesh Setting
Send range for sach CPLI CPU side device

CPU CPL share memory G Dev. starting| b 3200

Paint [] Start End Start End
Nol 4 (0800 0305 3200] M 3295
No.2 1]
No.3
MNo.4

The applicable device of head device is DWW MY B.%
The urit of point

./

| ~ ® CPU shared
memory setting

® CPU shared
memory setting

s that send range for each CPLU is word

[¥] Settings should be set as same when using multiple CPU

0K Cancel
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(2) FIN signal wait function using the Motion SFC program
(a) System configuration
FIN signal wait function toward constant-speed control for Axis 1 and Axis 2.

— Motion CPU control module

Q61P|Q02H Q172|QX41|QY41| QY41
CPU |CPU

(N) |Px000 [PX010 [PX020
~PXO0OF [~PX01F| ~PX02F

(b) Positioning conditions
1) Constant-speed control conditions are shown below.

Iltem Setting
Servo program No. 0
Positioning speed 10000
FIN
. o 100[ms]
acceleration/deceleration time
Positioning method 2 axes linear interpolation control
. Axis 1 200000 300000 350000 400000
Pass point
Axis 2 200000 250000 300000 400000
M-code 10 11 12 —

2) Constant-speed control start command ... Turning PX000 off to on
(OFF — ON)
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(c) Servo program
Servo program No.0 for constant speed control is shown below.

<K 0>
CPSTART2 l«—— Start constant-speed control
Axis 1 e Axisused......... Axis 1, Axis 2
Axis 2 — Positioning speed . . . 10000[PLS/s]
Speed 10000 [~ FIN acceleration/ . .. .. 100[ms]
FIN acceleration/ 100 deceleration
deceleration 2 axes linear interpolation control
ABS-2 4—‘ e Axisused . ..... Axis 1, Axis 2
Axis 1, 200000 ) {0 Address of . .. .. { Axis 1. ..200000[PLS]
Axis 2, 200000 stop position Axis 2 . .. 200000[PLS]
M-code 10 [ «—— M-code output . . .. .. 10
ABS-2 le—— 2 axes linear interpolation control
Axis 1, 300000 e Axisused . .. ... Axis 1, Axis 2
Axis 2, 250000 o Address of . . . . . Axis 1 . .. 300000[PLS]
M-code 11 stop position Axis 2 . . . 250000[PLS]
ABS-2 M-code output . .. ... 11
Axis 1, 350000 L 2 axes linear interpolation control
Axis 2, 300000 [ o Axisused ... ... Axis 1, Axis 2
M-code 12 «Address of . .. . . { Axis 1. . . 350000[PLS]
ABS-2 stop position Axis 2 . .. 300000[PLS]
Axis 1, 400000 [, |- M-code output...... 12
Axis 2, 400000 2 axes linear interpolation control
CPEND L { Axis used ... ... Axis 1, Axis 2
¢ Address of Axis 1. ..400000[PLS]
stop position { Axis 2 . .. 400000[PLS]
End constant- speed control

(Note): Example of the Motion SFC program for positioning control is shown next page.
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(d) Motion SFC program
1) Motion SFC program for constant-speed control is shown below.

( Constant-speed control )

[G10] | PX000*M2415*M2435

[F10] | SET M2042

Turn on all axes servo ON command.

Wait until PX000, Axis 1 servo ready and Axis 2
servo ready turn on.

End constant-speed control

[KO] CPSTART?2 l«—— Start constant-speed control
Axis 1 —— Axisused.......... Axis 1, Axis 2
Axis 2 ._l— Positioning speed . . . 10000[PLS/s]
Speed 10000 FIN acceleration/ ... .. 100[ms]
FIN acceleration/ 100 M deceleration . .
deceleration 2 axes linear mterpolathn contrgl
ABS.2 {- Axis used . ..... Axis 1, Axis 2
- eAddressof . . ... Axis 1. ..200000[PLS
Axis 1, 200000 <—r stop position {Axis 2... ZOOOOOEPLS}
Q)Efode 2 200038 le—— M-code output . .. .. 10
2 axes linear interpolation control
ABS-2 — { Axis used .. .... Axis 1, Axis 2
ﬁx!s ; gggggg “— leAddressof..... {Axis 1...300000[PLS]
M)flcsode ’ 11 stop position Axis 2 . .. 250000[PLS]
L M-code output . . . .. 11
AB,S'Z [«—— 2 axes linear interpolation control
Axis 1, 350000 je— { Axis used . .. ... Axis 1, Axis 2
S o 2 200090 « Address of . . . .. { Axis 1 . . . 350000[PLS]
stop position Axis 2 . .. 300000[PLS]
ABS-2 M-code output . . . .. 12
AXiS 1, 400000 <—\— 2 axes linear interpolation control
Axis 2, 400000 { Axis used . .. ... Axis 1, Axis 2
CPEND 1 « Address of . . . .. {Axis1 .. 400000[PLS]
stop position Axis 2 . . . 400000[PLS]

H Stand by FIN signal

( END >

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.

6-157



6 POSITIONING CONTROL

2) Motion SFC program which outputs M-code of each point for constant-
speed control to PY20 to PY2F by BCD code is shown below.

FIN signal wait

( FIN signal wait )
()

(Note): Details of #0 is used as control.

(G10] ‘ M2419*M2439 ‘ Turn on Axis 1, Axis 2 M-code outputting signal.
|
[F10] | #0=BCcD(D13) Output Axis 1 M-code.
DOUT Y20,#0 .
SET M3219 Turn on FIN signal.
[G20] ‘ IM2419*IM2439*M2403*M2423 ‘ Turn off Axis 1, Axis 2 M-code outputting signal and

turn on Axis 1, Axis 2 command in-position signal.

[F20] | RST M3219 | Turn off FIN signal.

[G30] | D13==K12 | Repeat until M-code value become 12.
( END )
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POINT |

(1) The fixed acceleration/deceleration time method is acceleration/deceleration processing

that the time which acceleration/deceleration takes is fixed, even if the command speed
differs.

— >t

| T» T» -« :T»;
‘ Acceleration/deceleration time is fixed

(a) The following processing and parameters are invalid in the fixed
acceleration/deceleration time method.
+ Rapid stop acceleration/deceleration time in parameter block
» Completion point specification method for speed change point
* S-curve acceleration/deceleration

(b) The speed processing for each axis is as shown below in positioning operation
(constant-speed) as shown in the following figure.

Y %
A
Ayf---- g
Axis 2 Axis 1
I /Address Ax
X : >t
P Adst Ax L A
Positioning operation M !
! Axis 2
/ Address Ay
>t
Ay
Constant-speed control processing
of each axis

(2) When the rapid stop command is executed by the setting "deceleration time < rapid stop
deceleration time" during constant-speed control, the point data currently executed in the middle
of deceleration, and the positioning may be completed suddenly as a speed "0".

In the case of, "deceleration time 2 rapid stop deceleration time", the above operation is not
executed.

Travel value by the point data currently executed at the rapid stop command
(Up to 9 points) < speed at rapid stop command input X rapid stop deceleration time/2

[Operation pattern]

ON
Start accept flag OFF

Positioning complete OFF
signal

OFF

Rapid stop command

Combined-speed

Deceleration speed at— |
the normal stop
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6.18 Position Follow-Up Control

Positioning to the address set in the word device of the Motion CPU specified with the
servo program at one start is executed.
Position follow-up control is started using the PFSTART servo program instruction.

Items are set in peripheral devices
Common Arc Parameter block Others
c
S
S
o
o]
=| &
3l @
g =
S Positioni Number of g 2
ervo ositionin umber o % 3
) ) 9 2 pd I Speed change
instruction method control axes = S| ©
EREE
e} o © 3
2l |18 = ) ol o ol 8 o & &
] > o 2 S| €| gl gl 2| 2 =
38 =l o © =l Sl 5 @ ®| 8 5 w
o o| o NR= ol = £ g > <] w
2 g2 25| |5 zl2 58S %8 slg |
] S| ol e gl 4 S| €| El 8 2| & E = B =
2 =l £ al 5| E| §| B o £ ®| o = z
@ S ba = ©| 8| & O
Q ol 8| = o o ol ®l B Ewwmwnm_o
S B s s e I s s s s B = R - S =
EEREEEEEEEEEEEEEEREE
2| g
| 2285 =8I 8la <Lz bl2
PFSTART| Absolute 1 Alololol |a Alalalalalal [Ala Valid

[Control details]

[ Control using PESTART instruction|

O: Must be set
A Set if required

(1) Positioning to the address set in the word device of the Motion CPU specified with

the servo program is executed.

(2) Position follow-up control is executed until the stop instruction is input.
If the word device value changes during operation, positioning is executed to the

changed address.

Positioning address has not
change using PFSTART instruction

>t

Before reaching A, positioning address
changed to B (return direction)

Positioning address A >< B
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[Cautions]
(1) Number of control axes is 1 axis.
(2) Only the absolute data method (ABSO) is used for positioning control to the pass
points.
(3) The speed can be changed during the start.
The changed speed is effective until the stop command is input.
(4) Set the positioning address in the servo program using indirect setting with the
word devices D, W and #.
(5) Use only even-numbered devices for indirect setting of positioning address in the
servo program.
If odd-numbered devices are used, an error [141] occurs at the start and control
does not start.
(6) Positioning speeds can be set in the servo program using indirect setting with the
word devices D, W and #.
However, this data is effective only at the position follow-up control start (servo
program start) and the speed does not change if the indirect setting are changed
during the start.
[Program]

(1) System configuration
Axis 3 position follow-up control for PLC CPU (CPU No.1) to Motion CPU (CPU

No.2).
PLC CPU control module
—<
Q61P|Q02H Q172 QX41
CPU |CPU
(N)
f Positioning start command : X0
(PLC CPU device)
I ] [ 1 I 1
AMP AMP AMP AMP

(2) Positioning conditions
(a) Position follow-up conditions are shown below.

Item Setting
Servo program No. 100
Control axis Axis 3
Positioning address D4000
Positioning speed 20000

(b) Position follow-up control start command
.............................................................. Turning X0 off to on (OFF — ON)
(PLC CPU device)
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(3) Operation timing
Operation timing for position follow-up control is shown below.

\

» t

X

Positioning address (D4000) 100

PLC ready flag (M2000)

All axes servo ON command
(M2042)

All axes servo ON accept flag
(M2049)

Axis 3 servo ready (M2455)

Start command (X0)

Servo program start

Axis 3 start accept flag
(M2003)

Axis 3 positioning start completion

(M2440)

Axis 3 positioning completion
(M2441)

Axis 3 command in-position

(M2443)
Stop command (X1)
Axis 3 stop command (M3240) |—\_

LﬁLLLLL

[—
L
] —

(4) Servo program
Servo program No.100 for position follow-up control is shown below.

<K 100> _|_

PFSTART [« Position follow-up control

Axis 3, D 4000 f¢— {Axis used........... Axis 3

Speed 20000 |« Positioning address . . . D4000
_L Speed ............. 20000

(Note): Example of the Motion SFC program for positioning control is shown next page.

6 - 162



6 POSITIONING CONTROL

(5) Motion SFC program
Motion SFC program, PLC program and parameter setting for position follow-up
control is shown below.
(a) Motion SFC program
Motion SFC program example for position follow-up control is shown below.

This program is started using S(P).SFCS instruction from PLC CPU (CPU
No.1).

Position follow-up control

( Position follow-up control )

(F10] | SET M2042 | Turn on all axes servo ON command.
\

[G10] | M2049°M2455 ‘ ngt until all axes servo ON accept flag and
| Axis 3 servo ready turn on.

[F20] | D4000L=K100 | Transfer the axis 3 positioning address to D4000.
\

[K100]| PFSTART l«——Position follow-up control

Axis 3, D4000 4441_{. Axisused .......... Axis 3
Speed 20000PLS/s » Positioning address . . . D4000
P ‘ 1—\— Positioning speed . ... 2000[PLS/s]

[G20] ‘ 1IM2003 ‘ Wait until Axis 3 start accept flag turn off after
: position follow-up control completion.
C END >

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.
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(b) PLC program
PLC program example for position follow-up control is shown below.

PLC program
Si400 Substi 2 for D51 aft
0t {MOVP K2 D51 H stl;rtsmmes or after program
{ MOVP K2 D61 H ftté?tstitutes 2 for D61 after program
5 _|X? {PLS M10 HStarts by turning X0 on.
{DMOV K150000 D1000}H Substitutes 150000 for D1000 .
{DMOV KO D1300H Substitutes 0 for D1300 .
X1
14} (M3240H
{RST M20 H
{RST M30 H
M10 MO Reads data of D1000 for Multiple CPU
18 ¢ A+ { SP.DDWR H3E1 D50 D1000 D4000 MO H system No.2 by turning M10 on, and
writes to D4000 of CPU No.2.
MO 1
30 43 { SP.SFCS H3E1 K150 M2 D1100H Starts the Motion SFC program No.150.
M2 M3
42 (¢ £ {SET M20 H
M20 M4 After the Motion SFC program No.150
I Iy r is started, reads data of D40 for Multiple
45 H | A { SP.DDRD H3E1 D60 D40 D1200 M4 Hcpy system No.2 and stores in D1200
M2441  M2442 self CPU.
= — .
D D1200 D1000}— RST  M20 1 Resets M20 and sets M30 at the axis 3
positioning completion and D1200 =
L [SET M30 H D1000.
M30 M6
66 H | HF { SP.DDWR H3E1 D50 D1300 D4000 M6 I Reads data of D1300 for Multiple CPU
system No.2 by turning M30 on, and
writes to D4000 of CPU No.2.
{RST M30 1
81 —{END H

(Note): The CPU shared memory setting example for position follow-up control is shown next page.
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(c) Parameter setting (GSVOP)

The CPU shared memory setting example for position follow-up control is
shown below.

CPU No. 1 (PLC CPU) (GX Developer)

Multiple CPU Setting (setting 1: M2400 to M2495) Multiple CPU Setting (setting 2: M3200 to M3295)

x Multiple CPU settings [E
“Noal PLC ) Onine o change() No.of PLE () mockie changel’)
I” Enable online modude change with anoiher PLE. I Enable online module change with ancther PLE.
NoofPLC [2 <] When the orline meduls change is enabled wih ancther PLC, NooPlC [z o] When the orline madude changs is enabled with anather PLE,
-0 stalus outside the gioup cannot be taken. 110 stalus autside the graup cannt be taken.
o 6] /0 Muliple CFUS (1 Operating mode (41—~ /0 sharing when using Muliple CPUS (7
Error tthestop of PLC || [~ AICPUs i allinput Erior operation mode at the stop of PLC || I AICPUs canread allinputs
I | 4l ttion stop by stop eror of PLET || T/ AlEPUs can read all outpuis [ il statio stap by stap eiran of PLET(| T AllCPUs ean read all autpuls
L) stop ertor of PLE: - ¥ Al station of PLC: -
[P | Al stetion stop by stop erior of PLEZ| | Change soreens ‘ I lstation stop by stop o1 of PLES| || Change soreens
.
Al s sy i sy i PLES eachPLC I PLCside ds‘wce CPU shared Zl Altaians siep by iop snor o LY Gendrange foreach PLC__ | PLC side device “— ® CPU shared
FLC The auto refiesh area Caution) | Dev. starting M2400 o PLC The auto refiesh area Caubion] | Dev. starting | M32008 .
T P = = memory setting Faniy | e memory setting
o1 q o1 g
0z § (] 0005 mzano|  wzass 02 q
03 0.3 | | | |
o I [ [ ] o0 | [ I ]

Caution] Offset (HEX] hom starting address of the aul refiesh area. Caution) Dffset (HEX) from starting address of the auto refiesh are:
efer 1o the user's manual of the ach PLE about the siarling address.

efe 1o the user's manual of the each PLE about the starting addiess.
(5 ettings should be set as same when

Seltings shad be set e
using mulipls CPU The applcable devics of head device s BMY.D. W AZR ¢ ]uzm‘;g,ijus\: T o TS g sppiicable device of head device is BALY D R ZR
The unit of poins that send range for each PLC i word.

The unitof pints that send range for zach PLE fs word
Import Multple CPU Paremeter | Check [T End | Cancel |

CPU No. 2 (Motion CPU) (SW6RN-GSVLIP)
Multiple CPU Setting (setting 1: M2400 to M2495)

Multiile CPU Settini isetting 2: M3200 to M3295)
x| Basic Selting X

Base Setting  Multiple CPU Setting | System Basic Setting |

Impoit Muliple CPU Parameter sk [[_Ema Cancel

Base Setting  Multiple CPU Setting I System Basic Settingl

~Mo. of CRU[*]———— ~ Operating Mode(*] Mo, of CRU[¥)]————— 1~ Operating Made(*)
Mo, of CPU IZ Error operation mode &t the stop of CPL Mo, af CPL |2 Error operation mode at the stop of CPU
Please szt the [ Al station stop by stop eron ot LT Please sat the | Allstation stop by stam erer, of ERUT
number of CPU [¥ Al station stop by stop eror of CPUZ nlgmli‘er 0" CdPU 5E W Al station stop by stop enar of CPUZ
which includes PC which includes .
CPU [ Al station stop by stop eron of CRUE) PU. ¥ | sl station stop by stap e of CRLS

¥ Al station stop by stop erron of CRUE [ | &l station stop by stop erar of ERUA

i~ Riefresh Setting ~ Refresh Setting
L]
Send rangs for each CFL CFL side device _g T CPU shared . Send rangs for each CRLL CPU side device | - ® CPU shared
CFU CPU share memary G Dev. starting MZ400] memory setting CPU CPU share memory G Dev. slating] M 3201 memory setting
Paint [ Skart End Start End Paint 1] Start End Start End
Mo i ol g 0800 505, M3Z0]_ Ma255
No.2 5 0800 iEE Mz4D0]  M24g5) No2 i
Na.3 No.3
No.d No.d
The applisable devioe of head deviee is D W, # MY .-

The applicable device of head device is DWW MY B.%
The unit of paints that send range for each CPU is word, The unit of points that send range for each CPU is word.

(%) Settings should be set a5 same when using multiple: CPLL

[¥] Settings should be set as same when using multiple CPU

0K Cancel | 0K Cancel
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6.19 Simultaneous Start

Simultaneous start of the specified servo program at one start is executed.
Simultaneous start is started using the START servo program instruction.

Items are set in peripheral devices

Common Arc Parameter block Others
c
9
=
o
[}
5| §
g =
gl s
Servo Positioning Number of ® | 3
. . £ el 5 Speed change
instruction method control axes = ol 2
c o1 o
S =] s
E=] o ©
S o ® o| o
z 2 (] () 5 (] 8 g
5 I 3 S| 8l €l 3| 2| 9 £
Sl | o & S| e EEEEIEER )
] > @ = 5 k< >l <f gl ©] 2] €| §| e}
- Y =zl 8 = 2| =| 5| o] o] El 5| o £
o sl ol o el 24 ol € B =] cl = © z
ko) HEERE £| ol 5| El ®| ® o £| B| ¢ = c
e g 8 =8 g o| 5| 8| 3| 5| 8| 2| o & 8 ¢ o &
1S ofl E| =| 3| 3| S 3| 8 2 3 L 5| o 3| g 8 2] 2] &
© sl €| Tl 8| ol 5| 5l B &l 8 g 8 & 58 2 5 ¢l o
o 2 © ol 2| Xl Tl €| €] 9| ¢ Q] ¥ =| Q| 8] ol | &
© <>LS B| §| 3| Z| o] 3| s of 3| & o] @ © 5 o =| P =| &
0 < olal Sl xlololun Lol a]lgn Ola
|START | 0

O: Must be set
% : It changes by the servo program
for simultaneous start.

[Control details]

[ Control using START instruction|

(1) Simultaneous start of the specified servo programs is executed.

(2) The servo program except for the simultaneous start (START instruction) can be
specified.

(3) Up to 3 servo programs can be specified.

(4) Each axis is controlled using the specified servo program after the simultaneous

start.
[Cautions]

(1) A check is made at the start. An error occurs and operation does not start in the
following cases.

Stored codes
D9189 D9190

Error Error processing

Specified servo program
does not exist.

START instruction is set as |Servo program setting |Erroneous program No. of
the specified servo program. |error flag simultaneous start.

19

The specified servo program|(M9079): ON
start axis is already used.  |Start accept flag
(M2001+n): OFF Erroneous program No. of
program specified with
simultaneous start.

Error Item data
(Refer to Section 3.5)

A servo program cannot
start by an error.

(2) The servo program No. specified using START instruction cannot be set indirectly.

6 - 166



6 POSITIONING CONTROL
L/}

[Program]
Program for simultaneous start is shown as the following conditions.
(1) System configuration
Simultaneous start for "Axis 1 and Axis 2", Axis 3 and Axis 4.

Q61P|Q02H|Q172|Q172| QX41
CPU |CPU |LX
(N)
? Start command (PX000)
I ] [ 1 I 1
AMP AMP AMP AMP

(2) Number of specified servo programs and program No.
(a) Number of specified servo programs : 3

(b) Specified servo program No. are shown below.

Servo Program No. Used axis Control Details
No.1 Axis 1, Axis 2 |Circular interpolation control
No.14 Axis 3 Speed control
No.45 Axis 4 Home position return control

(3) Start conditions

(a) Simultaneous start servo program No. .................. No.121
(b) Simultaneous start execute command .................. Turning PX000 off to on
(OFF — ON)

(4) Servo program
Servo program No.121 for simultaneous start is shown below.

<K 121> _|_

START l«—— Simultaneous start

1 [«— No.1 servo program
14 [——— No.14 servo program
45 +— No.45 servo program

XXX

(Note): Example of the Motion SFC program for positioning control is shown next page.
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(5) Motion SFC program
Motion SFC program for which executes the servo program is shown below.

Simultaneous start control
C Simultaneous start control )
[F10] | SET M2042 | Turn on all axes servo ON command.
[G10] | px000*M2415*M2435*M2455 Wait until PX000, Axis 1 servo ready, Axis 2 servo ready,
*M2475 Axis 3 servo ready and Axis 4 servo ready turn on.
[K121]| START l«—— Simultaneous start control
K 1 [«—— No.1 servo program
K 14 [«— No.14 servo program
K 45 [«—— No.45 servo program
[G20] |'PX000 | Wait until PX000 turn off after simultaneous start
¥ ‘ completion.
( END )

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.

6-168



6 POSITIONING CONTROL

6.20 JOG Operation

The setting JOG operation is executed.

Individual start or simultaneous start can be used in the JOG operation.

JOG operation can be executed using the Motion SFC program or test mode of
peripheral device.

(Refer to the help of each software for JOG operation method using a peripheral
device.)

JOG operation data must be set for each axis for JOG operation. (Refer to Section
6.20.1.)

6.20.1 JOG operation data

JOG operation data is the data required to execute JOG operation.
Set the JOG operation data using a peripheral device.

Table 6.2 JOG operation data list

Setting range
N - Explan-
No. Item ‘mm .mCh ‘degree .PLS lmltlal Units Remarks atory
Setting Units Setting Units Setting Units Setting Units value section
range range range range
* Sets the maximum speed at the
o6 0.01 0.001 t inch | 0.001 t d 1t ;Jf?g(gperatign. ds th
- .01 to mm . 0 |incl . (o} egree (o} . speed setting exceeds the
! jgﬁid mit] 6600000.00| /min [600000.000{ /min [2147483.647| /min | 10000000 |P=S"S|220%0PLSS| 0 speed limit value, itis -
controlled with JOG speed limit
value.
Parameter * Sets the parameter block No. to be
2 |block 1to 64 1 - used at the JOG operation. 4.4
setting

(1) JOG operation data check
A relative check of the JOG operation data is executed at the following timing:
» JOG operation Individual start
» JOG operation simultaneous start
» JOG operation request

(2) Data error processing
* Only data for which detected errors is controlled as default value.
» The error code corresponding to each data for erroneous axis is stored in the
data register.

POINT

Start to outside the range of stroke limit of fixed parameter cannot be executed.
However, JOG operation is possible in the direction from outside the stroke limit
range to back inside the stroke limit range.

Stroke limit lower Stroke limit upper
A 4
[E—
4=® ... Dose not start @=) . .. Dose not start
=) Start 4=9 . .. Start
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6.20.2 Individual start

JOG operation for the specified axes is started.
JOG operation is executed by the following JOG operation commands:
* Forward JOG start command ........... M3202+20n

* Reverse JOG start command ........... M3203+20n
[Control details]

(1) JOG operation continues at the JOG speed setting register value while the JOG
operation command turns on, and a deceleration stop is made by the JOG
operation command OFF.

Control of acceleration/deceleration is based on the data set in JOG operation

data.

Acceleration based .

on JOG operation JOG operation speed

data Deceleration stop based

on JOG operation data
» {
‘ON 3

JOG operation command OFF4I—\—
(M3202+20n/M3203+20n)

JOG operation for axis for which JOG operation command is turning on is
executed.
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(2) The setting range for JOG speed setting registers are shown below.

Setting range
JOG operation JOG speed setting register
No. mm inch degree PLS
e Forward JOG | Reverse JOG | Most significant | Least significant Setting Units Setting Units Setting Units Setting Units
range range range range

1 M3202 M3203 D641 D640

2 M3222 M3223 D643 D642

3 M3242 M3243 D645 D644

4 M3262 M3263 D647 D646

5 M3282 M3283 D649 D648

6 M3302 M3303 D651 D650

7 M3322 M3323 D653 D652

8 M3342 M3343 D655 D654

9 M3362 M3363 D657 D656

10 M3382 M3383 D659 D658

11 M3402 M3403 D661 D660

12 M3422 M3423 D663 D662

13 M3442 M3443 D665 D664

14 M3462 M3463 D667 D666

15 M3482 M3483 D669 D668 X 102 x 103 x 103

16 M3502 M3503 D671 D670 1to mm 1to inch 1to degree 1to PLS/s
17 M3522 M3523 D673 D672 600000000 Imin 600000000 Imin 2147483647 Imin 10000000
18 M3542 M3543 D675 D674

19 M3562 M3563 D677 D676

20 M3582 M3583 D679 D678

21 M3602 M3603 D681 D680

22 M3622 M3623 D683 D682

23 M3642 M3643 D685 D684

24 M3662 M3663 D687 D686

25 M3682 M3683 D689 D688

26 M3702 M3703 D691 D690

27 M3722 M3723 D693 D692

28 M3742 M3743 D695 D694

29 M3762 M3763 D697 D696

30 M3782 M3783 D699 D698

31 M3802 M3803 D701 D700

32 M3822 M3823 D703 D702

(Note): The range of axis No.1 to 8 is valid in the Q172CPU(N).

POINT

When the JOG operation speed is set in the Motion SFC program, stores a value
which is 100 times the real speed in units of [mm] or 1000 times the speed in units of
[inch] or [degree] in the JOG speed setting register.

---- Example-----------------"--~---"--"

E If JOG operation speed of 6000.00[mm/min] is set, stores the value "600000" E

. in the JOG speed setting register. \
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[Cautions]
(1) If the forward JOG start command (M3202+20n) and reverse JOG start command

(M3203+20n) turn on simultaneously for a single axis, the forward JOG operation
is executed.

When a deceleration stop is made by the forward JOG start command OFF the
reverse JOG operation is not executed even if the reverse JOG start command is
ON. After that, when the reverse JOG start command turns off to on, the reverse

JOG operation is executed.

\

Forward JOG operation

v

' ON Reverse JOG

Forward JOG OFF . operation

start command : ' \ :
: ON : '

Reverse JOG OFF :

start command
—
Reverse JOG start
command ignored

(2) If the JOG operation command (M3202+20n/M3203+20n) turns on during
deceleration by the JOG operation command OFF, after deceleration stop,
JOG operation is not executed.

After that, the JOG operation is executed by the JOG operation command

OFF to ON.

\Y

JOG operation
: >t
L | |
 oN | 3 e

JOG operation OFF |_| |_|
command
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(3) JOG operation by the JOG operation command (M3202+20n/M3203+20n) is not
executed during the test mode using a peripheral devices.
After release of test mode, the JOG operation is executed by turning the JOG
operation command off to on.

v JOG operation is impossible

without turning JOG operation
command off to on

JOG operation

JOG operation is
impossible during test
mode (start error)

;

| >t
During test mode ON\! :
(M9075) 5 |oee | |

{ON

JOG operation (ET | | I—

command

[Program]
Program for JOG operation is shown as the following conditions.
(1) System configuration
JOG operation for Axis 1 and Axis 2.

P e Motion CPU control module

Q61P|Q02H Q172| Q172|QX41
CPU |CPU [LX

(N)

? * Forward JOG operation command
(PX003 : Axis 1, PX005 : Axis 2)

¢ Reverse JOG operation command
AMP AMP AMP AMP (PX004 : Axis 1, PX006 : Axis 2)

(2) JOG operation conditions
(@) AXiSNO. .coooevieeiiieeeciee, Axis 1, Axis 2
(b) JOG operation speed .............. 100000
(c) JOG operation commands
1) Forward JOG operation ....... Axis 1: PX003 ON, Axis 2: PX005 ON
2) Reverse JOG operation ...... Axis 1: PX004 ON, Axis 2: PX006 ON
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(3) Motion SFC program
Motion SFC program for which executes JOG operation is shown below.

JOG operation-individual start

CJOG operation-individual starD

[F10] | SET M2042 | Turn on all axes servo ON command.
[G10] | M2415*M2435 ‘ YL\J/Far:tounnt" Axis 1 servo ready and Axis 2 servo ready

[F20] | pe40L=K100000 Transfer the JOG operation speed to D640L and
D642L=K100000 D642L.

| Axis 1, Axis 2 forward/reverse JOG operation

[F30] | SET M3202=PX003 * IM3203
RST M3202=!PX003
SET M3203=PX004 * IM3202
RST M3203=!PX004
SET M3222=PX005 * IM3223
RST M3222=IPX005
SET M3223=PX006 * IM3222
RST M3223=!PX006

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.

Axis 1 forward JOG start command SET/RST

Axis 1 reverse JOG start command SET/RST

Axis 2 forward JOG start command SET/RST

Axis 2 reverse JOG start command SET/RST
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6.20.3 Simultaneous start

[Control details]

Simultaneous start JOG operation for specified multiple axes.

(1) JOG operation continues at the JOG speed setting register value for each axis

while the JOG operation simultaneous start command (M2048) turns on, and a
deceleration stop is made by the M2048 OFF.

Control of acceleration/deceleration is based on the data set in the JOG operation
data.

\ Acceleration based on
JOG operatlon dataf JOG operation speed

Deceleration stop based

Kﬁ/on JOG operation data
>t

JOG operation based

on D710 to D713 data
D710 to D713 X ]

M2048 OFF I—

>\/“
V\

(2) JOG operation axis is set in the JOG operation simultaneous start axis setting

register (D710 to D713).

b15 b14 Db13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 bo

D710 |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

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| Axis 4 | Axis 3 | Axis 2 | Axis 1

Reverse

) } ) ) . . } } } ) . . . . . . 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) Set the JOG operation simultaneous start axis with 1/0.
1: Simultaneous start is executed
0: Simultaneous start is not executed

(Note-2) The range of axis No.1 to 8 is valid in the Q172CPU(N).
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(38) The setting range for JOG speed setting registers are shown below.

JOG operation JOG speed setting register Setting range
No. mm inch degree PLS
o) Forward JOG | Reverse JOG | Most significant | Least significant Setting Units Setting Units Setting Units Setting Units
range range range range
1 M3202 M3203 D641 D640
2 M3222 M3223 D643 D642
3 M3242 M3243 D645 D644
4 M3262 M3263 D647 D646
5 M3282 M3283 D649 D648
6 M3302 M3303 D651 D650
7 M3322 M3323 D653 D652
8 M3342 M3343 D655 D654
9 M3362 M3363 D657 D656
10 M3382 M3383 D659 D658
11 M3402 M3403 D661 D660
12 M3422 M3423 D663 D662
13 M3442 M3443 D665 D664
14 M3462 M3463 D667 D666
15 M3482 M3483 D669 D668 X 102 % 10 % 10
16 M3502 M3503 D671 D670 1to mm 1to inch 1to degree 1to PLS/s
17 M3522 M3523 D673 D672 600000000 /min 600000000 Imin 2147483647 Imin 10000000
18 M3542 M3543 D675 D674
19 M3562 M3563 D677 D676
20 M3582 M3583 D679 D678
21 M3602 M3603 D681 D680
22 M3622 M3623 D683 D682
23 M3642 M3643 D685 D684
24 M3662 M3663 D687 D686
25 M3682 M3683 D689 D688
26 M3702 M3703 D691 D690
27 M3722 M3723 D693 D692
28 M3742 M3743 D695 D694
29 M3762 M3763 D697 D696
30 M3782 M3783 D699 D698
31 M3802 M3803 D701 D700
32 M3822 M3823 D703 D702

(Note): The range of axis No.1 to 8 is valid in the Q172CPU(N).
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[Program]
Program for simultaneous start of JOG operations are shown as the following
conditions.
(1) System configuration
JOG operation for Axis 1 and Axis 2.

Q61P|Q02H|Q172|Q172| QX41
CPU |CPU |LX
(N)
? JOG operation command (PX000)
I ] I ] I ]
AMP AMP AMP AMP

(2) JOG operation conditions
(a) JOG operation conditions are shown below.

Item JOG operation conditions
Axis No. Axis 1 Axis 2
JOG operation speed 150000 150000

(b) JOG operation command ...... During PX000 ON

(3) Motion SFC program
Motion SFC program for which executes the simultaneous start of JOG operation
is shown below.

Simultaneous start JOG operation is executed with the speed of
i 150000[mm/min] as the following, when the
( Simultaneous start ) 2 axes simultaneous start switch (PX000)
| turns on.
[F10]
SET M2042 Turn on all axes servo ON command.
[G10] . . .
M2415*M2435 Wait until Axis 1 servo ready and Axis 2 servo ready turn on.

[G20]
PX000
JOG operation is executed at the
JOG operation simultaneous start command ON
[F20] | D710=HO002 [F30]
D712=H0001 RST M2048
D640L=K 150000
D642L=K150000
SET M2048

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.
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6.21 Manual Pulse Generator Operation

[Control details]

Positioning control based on the number of pulses inputted from the manual pulse
generator is executed.

Simultaneous operation for 1 to 3 axes is possible with one manual pulse generator,
the number of connectable modules are shown below.

Number of connectable to the manual pulse generator

3

POINT

* When two or more Q173PXs are installed, connect the manual pulse generator to
first (It counts from 0 slot of the CPU base) Q173PX.
(When the manual pulse generator is used, only first Q173PX is valid.)

(1) Positioning of the axis set in the manual pulse generator axis setting register
based on the pulse input from the manual pulse generator.
Manual pulse generator operation is only valid while the manual pulse generator
enable flag turn ON.

Manual pulse generator Manual pulse generator axis No. Manual pulse generator
connecting position setting register enable flag
P1 D714, D715 M2051
P2 D716, D717 M2052
P3 D718, D719 M2053

(2) The travel value and output speed for positioning control based on the pulse input
from manual pulse generator are shown below.
(a) Travel value
The travel value based on the pulse input from a manual pulse generator is
calculated using the following formula.

[Travel value] = [Travel value per pulse] X [Number of input pulses] X [Manual
pulse generator 1- pulse input magnification setting]

The travel value per pulse for manual pulse generator operation is shown

below.

Unit Travel value
mm 0.1 [um]
inch 0.00001 [inch]
degree 0.00001 [degree]
PLS 1[PLS]

If units is [mm], the command travel value for input of one pulse is:
(0.1[um]) X (1[PLS]) X (Manual pulse generator 1- pulse input

magnification setting)
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(b) Output speed
The output speed is the positioning speed corresponding to the number of
pulses input from a manual pulse generator in unit time.

[Output speed] = [Number of input pulses per 1[ms]] X [Manual pulse generator 1- pulse

input magnification setting]

(3) Setting of the axis operated by the manual pulse generator
The axis operated by the manual pulse generator is set in the manual pulse
generator axis setting register (D714 to D719).
The bit corresponding to the axis controlled (1 to 32) is set.

(4) Manual pulse generator 1- pulse input magnification setting
Make magnification setting for 1- pulse input from the manual pulse generator for

each axis.

1- pulse input magnification setting register Applicable axis No. (Note-1) Setting range
D720 Axis 1
D721 Axis 2
D722 Axis 3
D723 Axis 4
D724 Axis 5
D725 Axis 6
D726 Axis 7
D727 Axis 8
D728 Axis 9
D729 Axis 10
D730 Axis 11
D731 Axis 12
D732 Axis 13
D733 Axis 14
D734 Axis 15
D735 Axis 16 1 10 10000 (Note-2)
D736 Axis 17
D737 Axis 18
D738 Axis 19
D739 Axis 20
D740 Axis 21
D741 Axis 22
D742 Axis 23
D743 Axis 24
D744 Axis 25
D745 Axis 26
D746 Axis 27
D747 Axis 28
D748 Axis 29
D749 Axis 30
D750 Axis 31
D751 Axis 32

(Note-1): The range of axis No.1 to 8 is valid in the Q172CPU(N).
(Note-2): The setting range (1 to 100) is valid in the SW6RN-SV13QL1/SV22Q0O (Ver.00B or before).
(Note): The manual pulse generator does not have the speed limit value, so they set the magnification setting
within the related speed of servomotor.
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(5) The setting manual pulse generator 1- pulse input magnification checks the "1-
pulse input magnification setting registers of the manual pulse generator” of the
applicable axis at the turning manual pulse generator enable flag turns off to on.
If the value is outside of range, the manual pulse generator axis setting error
register (D9185 to D9187) and manual pulse generator axis setting error flag
(M9077) are set and a value of "1" is used for the magnification.

(6) Manual pulse generator smoothing magnification setting
A magnification to smooth the turning the manual pulse generator operation off to
on or on to off is set.

Manual pulse generator smoothing )
— . . 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

(a) Operation

Manual pulse generator input J
ON

Manual pulse generator 1 OFF | I—

enable flag (M2051)

v V1

Lol t t ot

<

Output speed (V1) = [Number of input pulses/ms] X [Manual pulse
generator 1- pulse input magnification setting]

Travel value (L) = [Travel value per pulse] X [Number of input pulses] X
[Manual pulse generator 1-pulse input magnification
setting]

(b) When the smoothing magnification is set, the smoothing time constant is as
following formula.
Smoothing time constant (t) = (Smoothing magnification + 1) X 56.8 [ms]

REMARK

The smoothing time constant is within the range of 56.8 to 3408 [ms].
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(7) Errors details at the data setting for manual pulse generator operation are shown
below.

Error details Error processing

* Duplicated specified axis is ignored.

* First setting manual pulse generator operation is
executed.

* Manual pulse generator operation is executed

Axis setting is 4 axes or more according to valid for 3 axes from the lowest manual

pulse generator axis setting register.

Axis set to manual pulse generator
operation is specified.

All of bit is "0" for the effective axis No. |* Manual pulse generator operation is not executed.
of manual pulse generator axis No.
setting register.

[Cautions]
(1) The start accept flag turns on for axis during manual pulse generator operation.
Positioning control or home position return cannot be started using the Motion
CPU or a peripheral device.
Turn off the manual pulse generator enable flag after the manual pulse generator
operation end.

(2) The torque limit value is fixed at 300[%] during manual pulse generator operation.

(3) If the manual pulse generator enable flag turns on for the starting axis by
positioning control or JOG operation, an error [214] is set to the applicable axis
and manual pulse generator input is not enabled. After the axis has been stopped,
the turning off to on of the manual pulse generator enable flag becomes valid, the
start accept flag turns on by the manual pulse generator input enabled status, and
input from the manual pulse generator is input.

V. /Positioning control
Manual pulse generator operation
. — | | S—nt
ON

Manual pulse generator 1 OFF

enable flag (M2051)

e —

Disable X|
Manual pulse generator !
enable status ON ! ;
Start accept flag OFF ¥yl Input from manual \
' ' pulse generator is
ignored.

(4) If the manual pulse generator enable flag of another manual pulse generator No.
turns on for axis during manual pulse generator operation, an error [214] is set to
the applicable axis and the input of that manual pulse generator is not enabled.
Turn the manual pulse generator enable flag on again after stopping the manual
pulse generator operation which had become input enable previously.
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(5) If the manual pulse generator enable flag turns on again for axis during smoothing
deceleration after manual pulse generator enable flag turns off, an error [214] is
set and manual pulse generator input is not enabled. Turn the manual pulse
generator enable flag on after smoothing deceleration stop (after the start accept
flag OFF).

(6) If another axis is set and the same manual pulse generator enable flag turns on
again during smoothing deceleration after manual pulse generator enable flag
turns off, the manual pulse generator input is not enabled.

At this time, the manual pulse generator axis setting error bit of the manual pulse
generator axis setting error storage register (D9185 to D9187) turns on, and the
manual pulse generator axis setting error flag (M9077) turns on.

Include the start accept flag OFF for specified axis in interlocks as the conditions
which turn on the manual pulse generator enable flag.

[Procedure for manual pulse generator operation]

Procedure for manual pulse generator operation is shown below.

=
1

Set the manual pulse generator
1- pulse input magnification

A 4

Set the manual pulse generator
operation axis

Turn the manual pulse
generator enable flag ON

|

Execute the positioning by
manual pulse generator

I

Turn the manual pulse
generator enable flag OFF

1
=

> Using the Motion SFC program

....... Using the Motion SFC program
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[Program]
Program executes manual pulse generator operation is shown as the following
conditions.
(1) System configuration
Manual pulse generator operation of Axis 1 and Axis 2.

Q61P|Q02H| Q172|Q173 | QX41
CPU |CPU |PX

(N)

Manual pulse generator P1 ¢ Manual pulse generator enable flag
Manual pulse generator P2 (M2051 : P1, M2052 : P2)

(2) Manual pulse generator operation conditions

(@) Manual pulse generator operation axis................ Axis 1, Axis 2

(b) Manual pulse generator 1- pulse input magnification............ 100

(c) Manual pulse generator operation enable ........... M2051 (Axis 1)/
M2052 (Axis 2) ON

(d) Manual pulse generator operation end ................ M2051 (Axis 1)/
M2052 (Axis 2) OFF

(3) Motion SFC program
Motion SFC program for manual pulse generator operation is shown below.

Manual pulse generator

( Manual pulse generator >
T

[F10] ‘SET M2042 ‘
|
[G1O]|PXOOO*M241 5*M2435

Wait until PX000, Axis 1 servo ready and
Axis 2 servo ready turn on.

[F20] — Manual pulse generator 1- pulse input
8;3(12188 magnification for Axis 1, Axis 2.
D714L=H00000001 Control Axis 1 by P1.
gé}ebiggg)oooooz Control Axis 2 by P2.

SET M2052 Manual pulse generator enable flag ON
for Axis 1, Axis 2.

[G20] IPX000 Wait until PX000 turn off after manual pulse
. generator operation end.

[F30] | RST M2051 Manual pulse generator enable flag OFF
RST M2052 for Axis 1, Axis 2.

(Note): Turn the manual pulse generator enable

flag off for P1, P2, so that the operation
may not continued for safety.

( END )

(Note): Example of the above Motion SFC program is started using the automatic start or PLC program.
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6.22 Home Position Return

(1) Use the home position return at the power supply ON and other times where
confirmation of axis is at the machine home position is required.

)

* Proximity dog type

» Count type

* Data set type

* Dog cradle type

* Stopper type

* Limit switch combined type

The following six methods for home position return are shown below.

(3) The home position return data must be set for each axis to execute the home
position return.

(4) Select the optimal home position return method for the system configuration and
applications with reference to the following.

Home position return methods Contents Applications
. * Home position is zero point of servomotor. | Itis used in the system which can surely pass a
('i,f,?gﬁh'}"ty dogtype 11, When the proximity dog is ON, it cannot be | zero point from the home position return start to
Proximity dog type started. _ ‘ pr?X|m|ty dog‘ ON —> OFF. ‘
Proximity dog type 2 » Home position is zero point of servomotor. |+ This method is valid when the stroke range is
(Note-2) » When the proximity dog is ON, it can be short and "proximity dog type 1" cannot be used.
started.
* Home position is zero point of servomotor. | It is used in the system which can surely pass a
Count type 1 (Note-1) zero point from the home position return start to
point of travel distance set as "travel value after
proximity dog ON".
Count type * Zero point is not used in the home position |+ This method is used when the proximity dog is
Count type 2 (Note-2) 1 return. near the stroke end and the stroke range is
narrow.
(Note-2) |* Home position is zero point of servomotor. |+ This method is valid when the stroke range is
Count type 3 N "
short and "count type 1" cannot be used.
» Home position is command position of « External input signals such as dog signal are not
Data set type 1 Motion CPU. set in the absolute position system.
(Note-1) * This method is valid for the data set independent
Data set type of a deviation counter value.
Data set type 2 » Home position is real position of  External input signals such as dog signal are not
(Note-1) servomotor. set in the absolute position system.
* Home position is zero point of servomotor | It is easy to set the position of proximity dog,
Dog cradle type (Note-2) immediately after the proximity dog signal because the proximity dog is set near the
ON. position made to the home position.
* Home position is position which stopped * This method is valid to improve home position
Stopper type 1 ) ) o
(Note-2) the n‘1a<‘:h|ne by the stopper. accuragy in ord.er to make the home posmon for
Stopper type * Proximity qgg |§ used‘.. : the position which stopped the machine by the
St t 2 » Home position is position which stopped stopper.
opper type )
(Note-2) the n‘1a<‘:h|ne by the stopper.
» Proximity dog is not used.
» Home position is zero point of servomotor. |¢ It is used in the system that the proximity dog
Limit switch combined type (Note-2) * Proximity dog is not used. signal cannot be used and only external limit
« External limit switch is surely used. switch can be used.

(Note-1): It can be used regardless of a version for the operating system software and programming software.
(Note-2): It can be used in combination of the operating system software (SW6RN-SV13QC1/SV22QO (Ver.00L or later) and programming
software (SW6RN-SV13Q0/SV22Q (Ver.00R or later).
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6.22.1 Home position return data

This data is used to execute the home position return.
Set this data using a peripheral device.

Table 6.3 Table of home position return data

Setting range Initial Explan-
No.[ Item mm inch degree PLS value Units Remarks atory
Setting range | Units | Setting range | Units | Setting rangel Units | Setting rangel Units section
Home * The home position return

1 position 0: Reverse direction (Address decrease direction) 0 - direction is set. B
return 1: Forward direction (Address increase direction)
direction

0: Proximity dog type 1 7: Dog cradle type « The home position return
4: Proximity dog type 2 8: Stopper type 1 method is set.
Home 1: Count type 1 9: Stopper type 2 . imi
" The proximity dog type or

2 position 5: Count type 2 10: Limit switch combined type 0 — count type are —
return 6: Count type 3 recommended for the servo
method

2: Data set type 1 amplifier which does not
3: Data set type 2 support absolute value.
* The current value of home
position after the home
Home  |-214748364.8 -21474.83648 2147483648 position return is set.
3 |position to um to inch Oto degree to PLS 0 PLS | Itis recomfn-ended that t‘he —
address | 214748364.7 21474.83647 359.99999 2147483647 home position address is
set in the upper stroke limit
value or lower stroke limit
value.

Home * The home position return

4 position 0.01to mm 0.001 to inc_h 0.001 to degll'ee 1to pisis| 1 |pLsss speed is set. -
return 6000000.00 | /min | 600000.000 | /min |2147483.647| /min 10000000
speed

* The creep speed (low
speed immediately before

5 Creep 0.01to mm 0.001 to inch 0.001to |degree 1to pisis| 1 |pLsss stopping after deceleration -
speed 6000000.00 | /min | 600000.000 | /min |2147483.647| /min 10000000 from home position return

speed) after the proximity
dog ON is set.
* The travel value after the
Travel proximity dog ON for the
value after 0.0to 0.00000 to | . 0.00000 to Oto count type is set. 6.22.1

6 loroximity | 214748364.7 | "™ | 21474.83647 | ™" |21474.83647|%97®®| 2147483647 | -S| O | PLS | More trzlan the deceleration | (1)
dog ON distance at the home

position return speed is set.
* The parameter block (Refer
Parameter to Section 4.4) No. to use

7 blo‘?k 1t064 1 - for home position return is -
setting set.

Home « Valid/invalid of home
position position return retry is set.

s return 0: Invalid (Do not execute the home position return retry by limit switch.) 0 -~ 6.22.1
retry 1: Valid (Execute the home position return retry by limit switch.) )
function
(Note-1)

Dwell time  The stop time at the
at the deceleration stop during the
home home position return retry is

9 [position 0 to 5000 [ms] 0 ms | set. 6'(222)'1
return
retry
(Note-1)

Home « The shift amount at the
position  [-214748364.8 -21474.83648 -21474.83648 -2147483648 home position shift is set. 6.22.1

10 |shift to um to Inch to degree to PLS | O PLS '(3)'
amount 214748364.7 21474.83647 21474.83647 2147483647
(Note-1)
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Table 6.3 Table of home position return data(Continued)

Setting range - Explan-
- Initial .
No. Iltem mm inch degree PLS value Units Remarks atory
Setting range | Units | Setting range | Units | Setting rangel Units | Setting rangel Units section
Speed set * The operation speed which
at the set the home position shift
1" home 0: Home position return speed 0 amount except "0" is set. 6.22.1
position 1: Creep speed N (3)
shift
(Note-1)
Torque « The torque limit value with
limit value creep speed at the stopper
at the type home position return is | 6.22.1
0, 0,
12 creep 1 to 500 [%] 300 % set. @)
speed
(Note-1)
Operation * When the home position
setting for return request signal is ON,
|pcomple- 0: Execute servo program it set whether a servo 6.22.1
13 |tion of ) 0 — program can be executed or
1: Not execute servo program (5)
home not.
position
return

(Note-1): It can be used in combination of the operating system software (SW6RN-SV13Q/SV22QL (Ver.00L or later) and programming
software (SW6RN-SV13QL/SV22QO (Ver.00R or later).
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(1) Travel value after proximity dog ON
(a) The travel value after proximity dog ON is set to execute the count type
home position return.

(b) After the proximity dog ON, the home position is the first zero-point after
travel by the setting travel value.

(c) Set the travel value after proximity dog ON more than the deceleration
distance from the home position return speed.
----- Example------------=---"“-"-"-"“"“--“"“--“““- - -
The deceleration distance is calculated from the speed limit value, home position
return speed, creep speed and deceleration time as shown below.

[Home position return operation]
Speed limit value : VP=200kpps

\

Home position return speed : Vz=10kpps \\

Creep speed : Vc=1kpps

Real deceleration time : t=Ts X%ﬁ
<T—B> Deceleration time : Te=300ms

[Deceleration distance (shaded area under graph)]

1 Ve
=2% 7000

A Convertsin speed per millisecond

= _Vz  TeXVy
~ 2000 Ve

10x10°%, 300x10x10°
2000 200%10?

POINT

A home position return must be made after the servomotor has been rotated more
than one revolution to pass the axis through the Z-phase (motor reference position
signal).

For a proximity dog type or count type home position return, the distance between

the point where the home position return program is started and the deceleration

stop point before re-travel must be such that the servomotor is rotated more than
one revolution to pass the axis through the Z-phase.

When a data set type home position return is made in an ABS (absolute position)

system, the servomotor must also have been rotated more than one revolution by

JOG operation or the like to pass the axis through the Z-phase.

(Note) : When "1 : No servomotor Z-phase pass after power ON" is selected at the
time of MR-J2S-B/MR-J2M-B use in the "condition selection of home
position set" of servo parameter (expansion parameter), even if it does not
pass zero point, the home position return can be executed and restrictions
are lost.
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(2) Home position return retry function/dwell time at the home position
return retry
(a) Valid/invalid of home position return retry is set.

(b) When the valid of home position return retry function is set, the time to stop
at return of travel direction is set with dwell time at the home position return
retry.

(c) Operation for the proximity dog type home position return by setting "valid"
for home position return retry function is shown below.

Acceleration time =Deceleration time | The temporary stop is made during time| 1) It travels to preset
set in the "dwell time at the home direction of home
position return retry". position return.

2) If the external upper/lower
limit switch turns OFF
before the detection of
proximity dog, a
deceleration stop is made.

3) After a deceleration stop,

o the temporary stop is

' Home 7 o made during time set in

| position : Home position : the "dwell time at the

| . return start f home position return retry"

Home position
return direction
return direction |

6)

VoA

: and it travels to reverse
3) : direction of home position
; : return with the home
o ; position return speed.
Proximity [ ] 4) A deceleration stop is
dog ; made by the proximity dog
1 I Zero point OFF.
5) After a deceleration stop,
The temporary stop is made during time the temporary stop is
set in the "dwell time at the home made during time set in
position return retry". the "dwell time at the
home position return retry"
and it travels to direction
of home position return.
6) Home position return
ends.

xternal limit switch

§
\

Fig. 6.31 Operation for home position return retry function

(d) Possible/not possible of home position return retry function by the home
position return method is shown below.

Home position return Possible/not possible of home position
methods return retry function
Proximity dog type O
Count type O
Data set type X
Dog cradle type O
Stopper type X
Limit switch combined type X

O : Possible, x : Not possible

6-188



6 POSITIONING CONTROL

(3) Home position shift amount/speed set at the home position shift
(a) The shift (travel) amount from position stopped by home position return is
set.

(b) If the home position shift amount is positive value, it shifts from detected
zero point signal to address increase direction. If it is negative value, it shifts
from detected zero point signal to address decrease direction.

(c) Operation speed which set the home position shift amount except "0" is set
in the speed set at the home position shift. Select one of the "home position
return speed" or "creep speed".

Home position shift amount is positive value |

Address decrease Address increase

direction direction
Home position Home position
return direction return Speed Set the operation speed at
R .

the home position shift with
speed set at the home
position shift.

Select one of "home
position return speed" or
"creep speed".

.

A\ 5 o %—————T<<£iﬁome
Home position : L e—p ‘ position

return start ; . Home position ' | Home position shift amount
. : retlurn re-travel | (Positive value)
value ‘

< »

‘Travel value after proximity dog ON

Proximity dog[_____]

I I I Zero point

Home position shift amount is negative value|

Address decrease Address increase
direction direction
Jrecton

Home position

ISILe Home position
return direction J retum speed

H iti Home position
(tJme ptOSr{ ion return re-travel value
return sta - »

T i\ = /Creepspecd

Home position/m

Set the operation speed at
the home position shift with
speed set at the home

' position shift.

I Select one of "home

: position return speed" or

Home position | ' : §: "creep speed".
return speed 3 ; .

Proximity dog :' | Home position shift amount

Ti | val ft
C d ravel value after
reep spee proximity dog ON

(Negative value)

1 1] |_| Zero point

Fig. 6.32 Home position shift amount/speed set at the home position shift

6-189



6 POSITIONING CONTROL

(d) Valid/invalid of the setting value for home position shift amount by the home
position return method is shown below.

Home position return Valid/invalid of home position shift
methods amount
Proximity dog type O
Count type O
Data set type X
Dog cradle type O
Stopper type X
Limit switch combined type O

O :Valid, x : Invalid

POINT

(1) Home position shift function is used to rectify a home position stopped by the
home position return. When there are physical restrictions in the home position
by the relation of a proximity dog installation position, the home position is
rectified to the optimal position. Also, by using the home position shift function,
it is not necessary to care the zero point for an installation of servomotor.

(2) After proximity dog ON, if the travel value including home position shift amount
exceeds the range of "-2147483648 to 2147483647" [ x 10‘1pm, <10”inch,

X 10'5degree, PLS], "travel value after proximity dog ON" of monitor register is
not set correctly.

(4) Torque limit value at the creep speed
(a) Torque limit value at the creep speed (on press) is set in the case of using
the pressed position as the home position by the home position return of
stopper type 1, 2.

(b) Valid/invalid of the torque limit value at the creep speed by the home
position return method is shown below.

Home position return Valid/invalid of torque limit value at the
methods creep speed

Proximity dog type

Count type

Data set type

Dog cradle type

Stopper type

Limit switch combined type

X |O|x [ x|x]x

O :Valid, x : Invalid
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(5) Operation setting for incompletion of home position return
Refer to Section 1.3.4 of the "Q173CPU(N)/Q172CPU(N) Motion controller
(SV13/SV22) Programming Manual (Motion SFC)" for the correspondence
version of the software.

(a) Operation in selecting "0: Execute servo program”

1)

Servo program can be executed even if the home position return request
signal (M2409+20n) is ON.

(b) Operation in selecting "1: Not execute servo program"

1)

2)

3)

4)

5)
6)

Servo program cannot be executed if the home position return request
signal (M2409+20n) is ON. However, the servo program can be
executed even if the home position return request signal (M2409+20n) is
ON in the case of only servo program of home position return instruction
(ZERO).

At the time of servo program start, when "1: Not execute servo program"
is selected in the operation setting for incompletion of home position
return and the axis which the home position return request signal
(M2409+20n) is ON exists also with one axis, a minor error [121] occurs
and the servo program does not start.

JOG operation and manual pulse generator operation can be executed
regardless of the home position return request signal (M2409+20n)
ON/OFF.

Same operation is executed regardless of absolute position system/or
not. When "1: Not execute servo program" is selected in the case of not
absolute position system, the home position return request signal
(M2409+20n) turns on at power supply on or reset of Motion CPU and
power supply on of servo amplifier. Therefore, it must be executed home
position return before a servo program start.

Same operation is executed in also TEST mode.

This setting is valid in the real mode only. Servo program can be
executed for a virtual axis connected to the output axis which the home
position return request signal (M2409+20n) is ON.
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(6) Setting items for home position return data

Home position return methods

[0]
Qo
2
B

-~ N
2| g 5
Iltems > > ol gl ol g
Sl 8~ ||| Q82| 0| °
© © [0] [0} (] > > @ & & %
> > Qo Qo Qo ! el £ E= £ =
ZlE|l2| 22|05 5] 2
E|E|l =] =] = »n »n o ol al| @
2|18l 3|3|5|s|l&| ol 5| 5=
S|l S| o|o|lo|®| | ol LS| e| E
ajlajlofo|lo|lala|laln|n| 3
Home position return direction OlofolO0[O]lO[O]lO[O]|10O]| O
Home position address OlO[O[O[O[OITO|lO|LO]10O0]O0
Home position return speed oloflololO|—=--1O0O]O-160
Creep speed OlO|lOJO|O|[-[-[O]lO]O] O
Travel value after proximity dog ON — |l —-1lOolOolO|-|-|-]-1]1-1] -
Home position Parameter block setting ololololol=1-101010]| 0O
return data Home position return retry function ololololol=|-10o|-1|-1-
Dwell time at the home position return retry ololololol-==10]|-1|-1| -
Home position shift amount ololOofOlO|—-|—-]O]—-]—-10
Speed set at the home position shift ololololol-I-1l0|l-1-10
Torque limit value at the creep speed -] =-1==1=/=10l0]| =

Operation setting for incompletion of home

position return OO0 I0]0]0]01010]10]0
Interpolation control unit - -] =-1=-1=1-=|-=-|-1-1-1-
Speed limit value === === =1=1=
Acceleration time olofofOoflO|l—-|—-1O]1O]10O]| O
Deceleration time ololololol-==1O0OlOlO]| O
Parameter blocks [Rapid stop deceleration time oOloflolO|O]l - —-1010O0]10]| O
S-curve ratio ololololol-|-1OolOo|lO]| O
Torque limit value ololololol-==1O0OlOlO]| O
Deceleration processing at the stop time ololololol-==1O0OlOlO]| O
Allowable error range for circular interpolation N [ N [ R R R (N R (R -

O: Must be set
—: Must be not set

6-192



6 POSITIONING CONTROL

6.22.2 Home position return by the proximity dog type 1

(1) Proximity dog type 1
Zero point position after proximity dog ON to OFF is home position in this
method.
When it does not pass (zero pass signal: M2406+20n OFF) the zero point from
home position return start to deceleration stop by proximity dog ON to OFF, an
error will occur and home position return is not executed. However, when "1 : No
servomotor Z-phase pass after power ON" is selected at the time of MR-J2S-
B/MR-J2M-B use in the "condition selection of home position set" of servo
parameter (expansion parameter), if it does not pass zero point from home
position return start to deceleration stop by proximity dog ON to OFF, the home
position return can be executed.

(2) Home position return by the proximity dog type 1
Operation of home position return by proximity dog type 1 for passing (zero pass
signal: M2406+20n ON) the zero point from home position return start to
deceleration stop by proximity dog ON to OFF is shown below.

Home position

return direction i
Vv —_— (Note) : A deceleration stop occurs after

Home position Home position return speed the lp!'oxlimitly dog QFF. )
return start Positioning is carried out from this
position to the zero point.

The distance to the zero point is
based on the servo data.

Creep speed

>t

Proximity dog i:l

'ON  OFF

e iemimmi |_| Zero point
<—é> The travel value in this range is stored

- in the monitor register "travel value
. after proximity dog ON".

<«—— The travel value in this range is stored
in the monitor register "home position
return re-travel value".

Fig. 6.33 Home position return operation by the proximity dog type 1

(3) Home position return execution
Home position return by the proximity dog type 1 is executed using the servo
program in Section 6.22.16.
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(4) Cautions
(a) Keep the proximity dog ON during deceleration from the home position
return speed to the creep speed.
If the proximity dog turns OFF before deceleration to the creep speed, a
deceleration stop is made and the next zero point is set as the home
position.

Home position return speed

The zero point is passed during
deceleration stop by the proximity dog OFF.

Setting creep speed

Proximity dog I:|
ON 'OFF '
LI : —LI Zero point

Zero point of this range does not become the home position.
The next zero point becomes the home position.

(b) The position executed deceleration stop by the proximity dog OFF is near
zero point, a home position discrepancy equivalent to one revolution of the
servomotor may occur. Adjust the position of proximity dog OFF, such that
the home position return re-travel value becomes half the travel value for
one revolution of the servomotor.

If the position executed deceleration stop by the proximity dog
OFF is near zero point, the creep speed and deceleration
settings may result in a home position discrepancy

equivalent to one revolution of the servomotor.

Proximitydog [ ]

ON OFF | :
LI 1 Zero point

POINT

When the home position return retry function is not set in the following cases,
execute the home position return, after return the axis once to position before the
proximity dog ON by the JOG operation, etc.

Home position return cannot be executed without returning to position before the
proximity dog ON.

(1) Home position return with a position after the proximity dog ON to OFF.

(2) When the power supply turned OFF to ON after home position return end.
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(c) When it does not pass (zero pass signal: M2406+20n ON) the zero point
from home position return start to deceleration stop by proximity dog ON to
OFF, a minor error "ZCT not set" (error code: 120) will occur, a deceleration
stop is made and home position return does not end normally. When a
distance between home position return start position and home position is
near and a zero point is not passed, select the proximity dog type 2.

(d) If home position return is executed in the proximity dog ON, a major error
"proximity dog signal is turning ON at the home position return start" (error
code: 1003) will occur, the home position return is not executed. Use the
proximity dog type 2 in this case.

(e) When home position return retry function is not set, if home position return is
executed again after home position return end, a minor error "home position
return completion signal is turning ON at the proximity dog type home
position return start" (error code: 115) will occur, the home position return is
not executed.

(f) If in-position signal (M2402+20n) does not turn ON, home position return is
not ended.
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6.22.3 Home position return by the proximity dog type 2

(1) Proximity dog type 2
Zero point position after proximity dog ON to OFF is home position in this
method.
When it passed (zero pass signal: M2406+20n ON) the zero point from home
position return start to deceleration stop by proximity dog ON to OFF, operation
for "proximity dog type 2" is the same as "proximity dog type 1". (Refer to Section
6.22.2)
When it does not pass (zero pass signal: M2406+20n OFF) the zero point from
home position return start to deceleration stop by proximity dog ON to OFF, it
moves to home position return direction after the servomotor is rotated one
revolution to reverse direction and it passed the zero point, and the first zero
point position is set as home position after proximity dog ON to OFF.

(2) Home position return by the proximity dog type 2
Operation of home position return by proximity dog type 2 for not passing the
zero point from home position return start to deceleration stop by proximity dog
ON to OFF is shown below.

\ . N .
4 Home position  Home position 1) It travels to preset direction of home position
return speed return direction return with the home position return speed.
—_—

2) A deceleration is made to the creep speed by
the proximity dog ON, after that, it travels with
the creep speed. (If the proximity dog turns
OFF during a deceleration, a deceleration

Creep speed stop is made and the operation for 4) starts.)

3) A deceleration stop is made by the proximity
dog OFF.

4) After a deceleration stop, it travels for one
3 revolution of servomotor to reverse direction

/ /: of home position return with the home

© Home position! position return speed.

Lo . 5) It travels to direction of home position return
with the home position return speed, the
home position return ends with first zero point
after the proximity dog ON to OFF. (At this

: ' Lo ; time, a deceleration to the creep speed is not

Home positidn return speédE 3 made with thg pl.'oximity dog OFF to ON . And

' ' C ' if the zero point is not passed because of

: ‘ ' ; droop pulses for processing of 4) and 5), a

Proximitydog [ ] ! minor error "ZCT not set" (error code: 120)

: . . ‘ will occur, a deceleration stop is made and

' the home position return does not end

normally. In this case, adjust a position of

proximity dog OFF.)

© Home position
1 return start,

4)

«—— 1 revolution ——————

1K ; : |.| Zero point

-

__Zero point no passing

4 = The travel value in this range is stored in the monitor
: ' register "travel value after proximity dog ON".
-« » The travel value in this range is stored in the monitor
: . register "home position return re-travel value".

Fig. 6.34 Home position return operation by the proximity dog type 2
(zero point no passing)

(3) Home position return execution
Home position return by the proximity dog type 2 is executed using the servo
program in Section 6.22.16.
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(4) Cautions
(a) A system which the servomotor can rotate one time or more is required.

(b) When a servomotor stops with specified condition enables and rotates to
reverse direction one time after proximity dog ON, make a system for which
does not turn OFF the external upper/lower stroke limit.

(c) Keep the proximity dog ON during deceleration from the home position
return speed to the creep speed.
If the proximity dog turns OFF before deceleration to the creep speed, a
deceleration stop is made and the next zero point is set as the home
position.

(d) If home position return is executed in the proximity dog ON, it starts with the
creep speed.

(e) When home position return retry function is not set, if home position return is
executed again after home position return completion, a minor error "home
position return completion signal is turning ON at the proximity dog type
home position return start" (error code: 115) will occur, the home position
return is not executed.

(f) When "1 : No servomotor Z-phase pass after power ON" is selected at the
time of MR-J2S-B/MR-J2M-B use in the "condition selection of home
position set" of servo parameter (expansion parameter), even if it does not
pass zero point at the servo amplifier power ON, the zero pass signal
(M2406+20n) turns ON. This operation is the same as proximity dog type 1.

(g) If in-position signal (M2402+20n) does not turn ON, home position return is
not ended.
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6.22.4 Home position return by the count type 1

(1) Count type 1
After the proximity dog ON, the zero point after the specified distance (travel
value after proximity dog ON) is home position in this method.
When the zero point is not passed (zero pass signal: M2406+20n OFF) until it
travels the distance set in the "travel value after proximity dog ON" from home
position return start, an error will occur and home position return is not executed.
However, when "1 : No servomotor Z-phase pass after power ON" is selected at
the time of MR-J2S-B/MR-J2M-B use in the "condition selection of home position
set" of servo parameter (expansion parameter), if the zero point is not passed
until it travels the distance set in the "travel value after proximity dog ON" from
home position return start, the home position return can be executed.
The travel value after proximity dog ON is set in the home position return data
(Refer to Section 6.22.1).

(2) Home position return by the count type 1
Operation of home position return by count type 1 for passing the zero point
during travel of specified distance set in the "travel value after proximity dog ON"
from the home position return start is shown below.

(Note) : After the proximity dog ON, positioning of the
"travel value after the proximity dog ON" of
the home position return data and the
positioning from the position to zero point.

—» Home position return
direction

Home position
return speed

\ ”
Ao Home position
return start

e ™~
The distance to the zero point is
based on the servo data

N

Creep speed

\
VN

Proximity dog I
10N ! :
U u : LI Zero point
e : » The travel value in this range is stored in the monitor
<—>« . register "travel value after proximity dog ON".
""Travel value after.
proximity dog ON": . o ) . )
of the home .«——» Thetravel value in this range is stored in the monitor
position return data " register "home position return re-travel value".

Fig. 6.35 Home position return operation by the count type 1

(3) Home position return execution

Home position return by the count type 1 is executed using the servo program in
Section 6.22.16.
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(4) Cautions
(@) Home position return and continuously start of home position return are also
possible in the proximity dog ON in the count type 1.
When the home position return or continuously start of home position return
are executed in the proximity dog ON, the home position return is executed
after return the axis once to position of the proximity dog OFF.

(b) When the zero point is not passed (zero pass signal: M2406+20n ON) until it
travels the distance set in the "travel value after proximity dog ON" from
home position return start, a minor error "ZCT not set" (error code: 120) will
occur, a deceleration stop is made and home position return does not end
normally. When a distance between home position return start position and
home position is near and a zero point is not passed, select the count type 3.

(c) When the "travel value after proximity dog ON" is less than the deceleration
distance from "home position return speed" to "creep speed"”, a minor error
"an overrun occurred because the setting travel value is less than the
deceleration distance at the proximity dog signal input during home position
return of count type" (error code: 209) will occur and deceleration stop is
made.

(d) If in-position signal (M2402+20n) does not turn ON, home position return is
not ended.
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6.22.5 Home position return by the count type 2

(1) Count type 2
After the proximity dog ON, the position which traveled the specified distance
(travel value after proximity dog ON) is home position in this method.
It is not related for zero point pass or not pass.
A count type 2 is effective method when a zero point signal cannot be taken.
(However, dispersions will occur to the stop position at the home position return
compared with the count type 1.)
The travel value after proximity dog ON is set in the home position return data
(Refer to Section 6.22.1).

(2) Home position return by the count type 2
Operation of home position return by count type 2 is shown below.

Home position  Home position
V' return direction | return speed

(Note): After the proximity dog ON, a position
which traveled the distance " travel
value after proximity dog ON" of the

Creep speed home position return data is home

position.
>t
/ Proximity dog |
g?mre] g%sr{tmn 5 The travel value in this range is stored in the

<

- » monitor register "travel value after proximity dog
" ON".

(Note): "Home position return re-travel value" = 0

Fig. 6.36 Home position return operation by the count type 2

(3) Home position return execution
Home position return by the count type 2 is executed using the servo program in
Section 6.22.16.

(4) Cautions
(@) Home position return and continuously start of home position return are also
possible in the proximity dog ON in the count type 2.
When the home position return and continuously start of home position
return are executed in the proximity dog ON, the home position return is
executed after return the axis once to position of the proximity dog OFF.

(b) When the "travel value after proximity dog ON" is less than the deceleration
distance from "home position return speed" to "creep speed"”, a minor error
"an overrun occurred because the setting travel value is less than the
deceleration distance at the proximity dog signal input during home position
return of count type. " (error code: 209) will occur and deceleration stop is
made.

(c) Command position is the home position.

(d) If in-position signal (M2402+20n) does not turn ON, home position return is
not ended.
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6.22.6 Home position return by the count type 3

(1) Counttype 3
After the proximity dog ON, the zero point after the specified distance (travel
value after proximity dog ON) is home position in this method.
When the zero point is passed (zero pass signal: M2406+20n ON) during travel
of specified distance set in the "travel value after proximity dog ON" from the
home position return start, home position return operation is the same as "count
type 1". (Refer to Section 6.22.4)
When a zero point is not passed (zero pass signal: M2406+20n OFF) during
travel of specified distance set in the "travel value after proximity dog ON" from
the home position return start, it rotates one time to reverse direction and passes
the zero point, re-travels to home position return direction, and then the first zero
point after the specified distance (travel value after proximity dog ON) after
proximity dog ON is set as home position.
The travel value after proximity dog ON is set in the home position return data
(Refer to Section 6.22.1).

(2) Home position return by the count type 3
Operation of home position return by count type 3 for not passing the zero point
during travel of specified distance set in the "travel value after proximity dog ON"
from the home position return start is shown below.

1) It travels to preset direction of home
position return with the home position

v return speed.

4 Home position  Home position 2) A deceleration is made to the creep speed
return speed return direction by the proximity dog ON, after that, it
o _¢_ - travels with the creep speed.

3) A deceleration stop is made in the position
which traveled the travel value set as travel
value after proximity dog ON.

Creep speed 4) After a deceleration stop, it travels for one
revolution of servomotor to reverse
direction of home position return with the
home position return speed.

N

/‘; 5) It travels to direction of home position
. oy } return with the home position return speed,
Home position Home position the home position return ends with first

. return start
‘ : zero point after traveling the travel value
set as travel value after proximity
dog ON from after the proximity dog ON.
(At this time, a deceleration to the creep
speed is not made with the proximity dog
OFF to ON. And if the zero point is not
passed because of droop pulses for
‘ ' : ‘ processing of 4) and 5), a minor error "ZCT
Proximity dog | : : not set" (error code: 120) will occur, a

: ; ‘ deceleration stop is made and home
position return does not end normally. In
this case, adjust a position of proximity dog
ON.)

4)

Home position
‘ return speed
«——1 revoluton————*

I 5 |.| Zero point

Zero point: no passing
é: » The travel value in this range is stored in the monitor
' | register "travel value after proximity dog ON".

» The travel value in this range is stored in the monitor
register "home position return re-travel value".

A
A 4

Fig. 6.37 Home position return operation by the count type 3
(zero point no passing)
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(3) Home position return execution

Home position return by the count type 3 is executed using the servo program in
Section 6.22.16.

(4) Cautions

(a) A system which the servomotor can rotate one time or more is required.

(b) After the proximity dog ON, when a servomotor rotates one time to reverse
direction after stop with travel value set in the "travel value after proximity
dog ON", make a system which does not turn OFF the external upper/lower
stroke limit.

(c) Home position return and continuously start of home position return are also
possible in the proximity dog ON in the count type 3.
When the home position return and continuously start of home position
return are executed in the proximity dog ON, the home position return is
executed after return the axis once to position of the proximity dog OFF.

(d) When the "travel value after proximity dog ON" is less than the deceleration
distance from "home position return speed" to "creep speed"”, a minor error
"an overrun occurred because the setting travel value is less than the
deceleration distance at the proximity dog signal input during home position
return of count type. " (error code: 209) will occur and deceleration stop is
made.

(e) When "1 : No servomotor Z-phase pass after power ON" is selected at the
time of MR-J2S-B/MR-J2M-B use in the "condition selection of home
position set" of servo parameter (expansion parameter), even if it does not
pass zero point at the servo amplifier power ON, the zero pass signal
(M2406+20n) turns ON. This operation is the same as count type 1.

(f) If in-position signal (M2402+20n) does not turn ON, home position return is
not ended.
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6.22.7 Home position return by the data set type 1

(1) Data set type 1
The proximity dog is not used in this method for the absolute position system.

(2) Home position return by the data set type 1
Home position is the command position at the home position return operation.

A

The address at the home position
return operation is registered
as the home position address.

>t

Home position return
by the servo program
start instruction

Fig. 6.38 Home position return operation by the date set type 1

(3) Home position return execution
Home position return by the data set type 1 is executed using the servo program
in Section 6.22.16.

(4) Cautions

(@)

(b)

(c)

(d)

A zero point must be passed (zero pass signal: M2406+20n ON) between
turning ON the power supply and executing home position return.

If home position return is executed without passing a zero point once, "no
zero point passed error" occurs. If "no zero point passed error" occurred,
perform the home position return again, after reset the error and turn the
servomotor at least one revolution by the JOG operation.

The zero point passing can be confirmed with the zero pass signal
(M2406+20n). However, when "1 : No servomotor Z-phase pass after power
ON" is selected at the time of MR-J2S-B/MR-J2M-B use in the "condition
selection of home position set" of servo parameter (expansion parameter),
even if it does not pass zero point at the servo amplifier power ON, the
home position return is possible because the zero pass signal (M2406+20n)
turns ON.

Home position return is started by the data set type 1 when the absolute
position system does not support, it becomes same function as the current

value change command.

The home position return data required for the data set type 1 are the home
position return direction and home position address.

If in-position signal (M2402+20n) does not turn ON, home position return is
not ended.
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6.22.8 Home position return by the data set type 2

(1) Data set type 2
The proximity dog is not used in this method for the absolute position system.

(2) Home position return by the data set type 2
Home position is the real position of servomotor at the home position return
operation.

Machine travel range

Real position of Command position
machine at the home at the home position
position return start return start

N

Home position is the
real position at the
Home position return home position return
by servo program
start instruction

Fig. 6.39 Home position return operation by the date set type 2

(3) Home position return execution
Home position return by the data set type 2 is executed using the servo program
in Section 6.22.16.

(4) Cautions

(a) A zero point must be passed (zero pass signal: M2406+20n ON) between
turning on the power supply and executing home position return.
If home position return is executed without passing a zero point once, "no
zero point passed error" occurs. If "no zero point passed error" occurred,
perform the home position return again, after reset the error and turn the
servomotor at least one revolution by the JOG operation.
The zero point passing can be confirmed with the zero pass signal
(M2406+20n). However, when "1 : No servomotor Z-phase pass after power
ON" is selected at the time of MR-J2S-B/MR-J2M-B use in the "condition
selection of home position set" of servo parameter (expansion parameter),
even if it does not pass zero point at the servo amplifier power ON, the
home position return is possible because the zero pass signal (M2406+20n)
turns ON.

(b) The home position return data required for the data set type 2 are the home
position return direction and home position address.
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6.22.9 Home position return by the dog cradle type

(1) Dog cradle type
After deceleration stop by the proximity dog ON, if the zero point is passed after
traveling to reverse direction and turning the proximity dog OFF, the deceleration
stop is made. And it moves to direction of home position return again with creep
speed and the first zero point after proximity dog ON is home position in this
method.

(2) Home position return by the dog cradle type
Operation of home position return by the dog cradle type for setting the proximity
dog in the home position return direction is shown below.

Acceleration time = Deceleration time |

Home position Home position 1) It travels to preset direction of home
\V; return direction return speed position return with the home position return

4 speed, and a deceleration stop is made by
the proximity dog ON.
2) After a deceleration stop, it travels to

1) reverse direction of home position return
with the home position return speed.

3) If the zero point is passed by the proximity
dog OFF, a deceleration stop is made.

4) After a deceleration stop, it travels to
direction of home position return with the
creep speed, the home position return ends
with first zero point after the proximity dog
ON.

Creep speed

=\

/

Home position

Home position
return start

3)

:. : » The travel value in this range is stored in the monitor
: ' register "home position return re-travel value".

«—» The travel value in this range is stored in the monitor
' register "travel value after proximity dog ON".

Proximity dog[ ]

I I 1 Zero point

ON

Fig. 6.40 Home position return operation by the dog cradle type

(3) Home position return execution

Home position return by the dog cradle type is executed using the servo program
in Section 6.22.16.

(4) Cautions
(@) When home position return retry function is not set, if home position return is
executed again after home position return end, a minor error "home position
return completion signal is turning ON at the dog cradle type home position
return start" (error code: 115) will occur, the home position return is not
executed.
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L/}

(b) If the home position return is executed in the proximity dog, it travels to
reverse direction of home position return. If proximity dog turns OFF, a
deceleration stop is made, it travels to direction of home position return
again with the creep speed and the first zero point after proximity dog ON is
home position.

— — 1) It travels to preset reverse direction

| Acceleration time = Deceleration time ‘ of home position return with the
home position return speed.

2) If the zero point is passed by the
proximity dog OFF, a deceleration
stop is made.

3) After a deceleration stop, it travels
to direction of home position return

Y, Home position Creep speed with the creep speed, and the home
position return ends with first zero

return direction 3 s S W
- ) é i point after the proximity dog ON.

éHorq_'e Home position
[posttion /- veturn start

1)

Proximity dog [ ]
] ] N Zero point
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(c) When the proximity dog is set in the home position return direction, the
proximity dog is turned OFF during travel to reverse direction of home
position return, and the zero point is not passed, it continues to travel in the
reverse direction of home position return with home position return speed
until the zero point is passed. The zero point is passed again during
deceleration by zero point pass, the home position becomes this side
compared with the case to pass zero point at the time of the proximity dog
OFF.

— — 1) It travels to preset direction of home
Acceleration time= Deceleration time | position return with the home position
return speed.

2) A deceleration stop is made by the
proximity dog ON.

3) After a deceleration stop, it travels to
reverse direction of home position return
with the home position return speed.

. 4) If the zero point is passed by the
y 3 Ee?mr? gggletldon proximity dog OFF, a deceleration stop
ome position is made.
v retumdﬂ» 5) After a deceleration stop, it travels to
; direction of home position return with the
creep speed, and the home position
return ends with first zero point after the
proximity dog ON.

[N

Home position 1\
return start ; : Home position

: 2)
Creep speed:

Home position 3)
return speed :

Proximity dog [ ]

I Zero point
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(d) When it starts in the proximity dog, the zero point is not passed at the time of
the proximity dog is turned OFF during travel to reverse direction of home
position return, it continues to travel with home position return speed until
the zero point is passed. The zero point is passed again during deceleration
by zero point pass, the home position becomes this side compared with the
case to pass zero point at the time of the proximity dog OFF.

| Acceleration time= Deceleration time ‘ R Lt travels t_o_preset reverse direction of
ome position return with the home
position return speed.

2) If the zero point is passed by the
proximity dog OFF, a deceleration
stop is made.

3) After a deceleration stop, it travels to
direction of home position return with

Home position the creep speed, and t_he _home

\Y return direction Creep speed position return ends with first zero

- 3) J point after the proximity dog ON.

A

' Home position

\

2) 1)

Home position
Home position rreturn start
return speed .

Proximity dog [ ]

|_i I Zero point
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6.22.10 Home position return by the stopper type 1

(1) Stopper type 1
Position of stopper is home position in this method.
It travels to the direction set in the "home position return direction” with the "home
position return speed”, after a deceleration starts by proximity dog OFF to ON
and it presses against the stopper and makes to stop with the torque limit value
set in the "torque limit value at the creep speed" and "creep speed" of home
position return data. Real position of servomotor at the time of detection for
turning the torque limiting signal OFF to ON is home position.
Torque limit value after reaching creep speed is set in the "torque limit value at
the creep speed" of home position return data.

(2) Home position return by the stopper type 1
Operation of home position return by the stopper type 1 is shown below.

Home position

Y g?mﬁ gi(?gg![(i)onn return speed Real position of servomotor
- J at this point is home position.

Stopper

Creep speed

Home position 5 5 ‘7—’\

- return start f E Time which stops rotation of

‘ : servomotors forcibly by the
stopper

. : / Torque limit value of ' /" Home position return data
Torque limit X parameter block at the home X "torque limit value at the
value position return : creep speed”

Proximity dog | /

Torque limiting OFF \ON—

signal
(l\?2416+20n)

(Note): "Travel value after proximity dog ON" storage register becomes "0" at the
home position return start.

Fig. 6.41 Home position return operation by the stopper type 1

(3) Home position return execution
Home position return by the stopper type 1 is executed using the servo program
in Section 6.22.16.
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(4) Cautions
(a) A zero point does not must be passed (zero pass signal: M2406+20n ON)
between turning on the power supply and executing home position return.

(b) Home position return retry function cannot be used in the stopper type 1.

(c) Set the torque limit value after reaching the creep speed for system.
When the torque limit value is too large, servomotors or machines may be
damaged after pressing the stopper. Also, when the torque limit value is too
small, it becomes the torque limiting before pressing the stopper and ends
the home position return.

(d) If the home position return is executed again after home position return
completion, a minor error "home position return completion signal is turning
ON at the stopper type home position return start" (error code: 115) will
occur, the home position return is not executed.

(e) Home position return is started during the proximity dog ON, it is started
from the "creep speed".
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6.22.11 Home position return by the stopper type 2

(1) Stopper type 2
Position of stopper is home position in this method.
It travels the direction set in the "home position return direction" with the "creep
speed", and it presses against the stopper and makes to stop with the "creep
speed". (The torque limit value is valid set in the "torque limit value at the creep
speed" of the home position return data from the home position return start.)
Real position of servomotor at the time of detection for turning the torque limiting
signal OFF to ON is home position.
Torque limit value after reaching creep speed is set in the "torque limit value at
the creep speed" of home position return data.

(2) Home position return by the stopper type 2
Operation of home position return by the stopper type 2 is shown below.

v . Stopper | Real position of servomotor
Home position at this point is home position.
return direction Creep speed

>t

' Home position ‘ -
 return start Time which stops rotation of servomotors
: forcibly by the stopper

Iglﬁqé‘e lirmit >:<Home position return data "torque limit value at the creep speed"

Torque limiting OFF ON

signal
(I\?2416+20n)

(Note): "Travel value after proximity dog ON" storage register becomes "0" at the
home position return start.

Fig. 6.42 Home position return operation by the stopper type 2

(3) Home position return execution

Home position return by the stopper type 2 is executed using the servo program
in Section 6.22.16.

(4) Cautions
(a) A zero point does not must be passed (zero pass signal: M2406+20n ON)
between turning on the power supply and executing home position return.

(b) Home position return retry function cannot be used in the stopper type 2.
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(c) Set the torque limit value at the reaching creep speed for system.
When the torque limit value is too large, servomotors or machines may be
damaged after pressing the stopper. Also, when the torque limit value is too
small, it becomes the torque limiting before pressing the stopper and ends
the home position return.

(d) If the home position return is executed again after home position return
completion, a minor error "home position return completion signal is turning
ON at the stopper type home position return start" (error code: 115) will
occur, the home position return is not executed.
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6.22.12 Home position return by the limit switch combined type

(1) Limit switch combined type
The proximity dog is not used in this method. Home position return can be
executed by using the external upper/lower limit switch.
When the home position return is started, it travels to direction of home position
return with "home position return speed". Deceleration is made by turning the
limit switch of home position return direction ON to OFF, it travels to reverse
direction of home position return with creep speed, and the zero point just before
limit switch is home position.

(2) Home position return by the limit switch combined type
Operation of home position return by limit switch combined type for setting the
limit switch in the home position return direction is shown below.

Acceleration time = Deceleration time ‘ nit trat\_/els tc: presgtthdtirr]ecrt]ion of home
position return wi e home
" Home position iti t d
Home position position return speed.
X return girection 1 return speed 2) A deceleration stop is made by the
) J | external limit switch ON to OFF.

3) After a deceleration stop, it travels to
reverse direction of home position
return with the creep speed, and the
home position return ends with the
zero point just before limit switch.

\

Home position w L
return start Home position ! Creep speed

| External limit switch

(Indicates with normally closed contact)

L] L] |—| | L] Zero point
: _, The travel v_alue‘jn this range is stored in the

. ‘monitor register "travel value after proximity dog

ON".

- The travel value in this range is stored in the
monitor register "home position return re-travel
value".

Fig. 6.43 Home position return operation by the limit switch combined type

(3) Home position return execution
Home position return by the limit switch combined type is executed using the
servo program in Section 6.22.16.
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(4) Cautions
(a) For the axis which executes the home position return by the limit switch
combined type, if the external input signal has not set in the system settings,
a minor error "the positioning control which use the external input signal was
executed for the axis which has not set the external input signal in the
system settings" (error code: 142) will occur and home position return is not
executed.

(b) When the limit switch reverse to home position return direction is turned ON
to OFF, deceleration stop is made, home position return is not completed
and a major error "external limit switch detection error” (error code : 1101,
1102) will occur.

(c) Home position return retry function cannot be used in the limit switch
combined type.

(d) 1 fthe home position return is executed with the limit switch OFF, it is started
to reverse direction of home position return with creep speed.

(e) When it does not pass (zero pass signal: M2406+20n ON) the zero point
from home position return start to deceleration stop by limit switch OFF, a
minor error "ZCT not set" (error code: 120) will occur, a deceleration stop is
made and home position return does not end normally. However, when "1 :
No servomotor Z-phase pass after power ON" is selected at the time of MR-
J2S-B/MR-J2M-B use in the "condition selection of home position set" of
servo parameter (expansion parameter), if the zero point is not passed until
from home position return start to deceleration stop by limit switch OFF, the
home position return can be executed.

(f) Deceleration stop is executed after the limit switch OFF. Set the limit switch
in expectation of deceleration distance.

(g) If the in-position signal (M2402+20n) is turned ON, home position return is
not ended.

(h) When the width is in a zero point, the home position differs from the home

position return by the proximity dog type 1, proximity dog type 2, count type
1, count type 3 and dog cradle type.
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6.22.13 Home position return retry function

[Data Setting]

[Control details]

When a work has been exceeded home position during positioning control, etc., even if
it executes the home position return, depending on the position of work, a work may
not travel to home position direction. In this case, a work is normally travelled before
the proximity dog by the JOG operation, etc, and the home position return is started
again. However, by using the home position return retry function, even if a work is
where, the home position return can be executed.

Refer to Section 6.22.1(6) for home position return method by using the home position
return retry function.

When the "home position return retry function" is used, set the following "home position
return data" using a peripheral devices.

Set the "dwell time at the home position return retry" as required.

Set the parameters for every axis.

Table 6.4 Home position return data

Items Setting details Setting Initial value
value
0 : Invalid (Do not execute the home position
Home position return return retry by limit switch.) 01 0
retry function 1 : Valid (Execute the home position return ’
retry by limit switch.)
Dwell time at the home [The stop time at the deceleration stop during |0 to 5000 0
position return retry the home position return retry is set [ms]

Operation for the home position return retry function is shown below.
(1) Home position return retry operation setting a work within the range of external
limit switch

| Acceleration time = Deceleration time ‘

1) It travels to preset direction of
home position return.

2) If the external upper/lower
limit switch turns OFF before
the detection of proximity dog,
a deceleration stop is made.

3) After a deceleration stop, it

Home position
return direction

Home Home position . .
: position:  return start 3 4) A deceleration stop is made by
: ! ; the proximity dog OFF.

e 3) 3 5) After a deceleration stop, it

f f f {External limit switch gg;i?ilsr:?'edt:?:tlon of home

Proximitydog [ o
roximity dog ! (222222 6) Home position return ends.
I ',—Zero point

6)5\/

! travels to reverse direction of
/' / 1 home position return with the

home position return speed.

Fig. 6.44 Operation for home position return retry (proximity dog type)
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(2) Home position return retry operation setting a work outside the range of external
limit switch
(@) When the direction of "work — home position" and home position return is
same, normal home position return is operated.

Direction of "work — home position"
and home position return is same

Home position
return direction

Home position
return start

N

5\ FLS

Proximity dog |:| ggsTt%n oo

\
\&
\

Zero

L |_| point

R CEEE TR
) 4

Travel range

(b) When the direction of "work — home position" and home position return is
reverse, deceleration stop is made with the proximity dog OFF and home
position return is operated to preset direction of home position return.

Direction of "work — home position” 1)1t travels_ to preset reverse direction of home position

and home position return is reverse return with the home position return speed.

2) A deceleration stop is made by the proximity dog OFF.

3) After a deceleration stop, it travels to direction of home
position return, the home position return ends.

Home position
return direction
return direction

Home position
return start

\

\

- Home
' position

1)

‘I'I
L
(7]

Proximity dog |:|

\
\z
\
\
\
)

Zero

L |_| point

A

Travel range
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(3) Dwell time setting at the home position return retry
Reverse operation by detection of the external upper/lower limit switch and dwell
time function at the home position return start after stop by proximity dog OFF
are possible with the dwell time at the home position return retry in the home
position return retry function.
Dwell time at the home position return retry becomes valid at the time of
deceleration stop of the following 2) and 4). (Dwell time operates with the same
value.)

The temporary stop is made during time
set in the "dwell time at the home
position return retry".

Home position
return direction

6)
' Home Home position
f position  return start
; 3
Proximit : ' External limit switch
ek — /7272272277
: Zero
1] point

The temporary stop is made during time| 1) It travels to preset direction of home position return.
setin the "dwell time at the home 2) If the external upper/lower limit switch turns OFF
position retumn retry”. before the detection of proximity dog, a deceleration
is made and the temporary stop is made during time
set in the "dwell time at the home position return
retry".
3) After a stop, it travels to reverse direction of home
position return with the home position return speed.
4) A deceleration is made by the proximity dog OFF
and the temporary stop is made during time set in
the "dwell time at the home position return retry".
5) After a stop, it travels to direction of home position
return.
6) Home position return ends. At this time, the "dwell
time at the home position return retry" is invalid.

Fig. 6.45 Dwell time setting at the home position return retry

[Cautions]
(1) Possible/not possible of home position return retry function by the home position
return method is shown below.

Home position return methods Possible/not possible of hgme position
return retry function
Proximity dog type O
Count type O
Data set type X
Dog cradle type O
Stopper type X
Limit switch combined type X

O : Possible, x : Not possible
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(2) Make a system for which does not execute the servo amplifier power off or servo
OFF by the external upper/lower limit switch. Home position return retry cannot be
executed only in the state of servo ON.

(3) Deceleration is made by detection of the external limit switch and travel to reverse
direction of home position return is started. In this case, a major error "external
limit switch detection error” (error codes: 1001, 1002, 1101, 1102) will not occur.

(4) Do not use the home position return retry function for axis which use the servo
amplifier model MR-J2-B/MR-J2-03B5.

/N CAUTION

@ Be sure to set the external limit switch (FLS, RLS) in the upper/lower position of machines. If
the home position return retry function is used without external limit switch, servomotors
continue rotating.
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6.22.14 Home position shift function

Normally, when the machine home position return is executed, a position of home
position is set by using the proximity dog or zero point signal. However, by using the
home position shift function, the position to which only the specified travel value was
travelled from the position which detected the zero point signal can be regarded as
home position.

Refer to Section 6.22.1(6) for home position return method by using the home position
shift function.

[Data Setting]
Set the following "home position return data" using a peripheral devices to use the
"home position shift function”.
Set the parameters for every axis.

Table 6.5 Home position return data

ltems Setting details Setting value Initial value

Home position shift | 1€, STift amount at -2147483648 to 2147483647

the home position 4 5 . 5 0
X
amount shift is set. [X107 um, <10 inch, 10™ degree, PLS]
The speed at the . "
Speed set at the home position shift 0 : Home position return speed 0

home position shift 1: Creep speed

is set.
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[Control details]
(1) Home position shift operation
Operation for the home position shift function is shown below.

|Home position shift amount is positive value|

Address decrease Address increase

direction direction

aweeton
Home position Home position Set the operation speed at
return direction return speed the home position shift with

speed set at the home
position shift.

Select one of "home
position return speed" or
"creep speed".

] =

- ' : Home position

Home position . L oe— ;

return start f . *Home position . ~Home position shift amount
: . return re-travel . (Positive value)

value :
. Travel value after proximity dog ON
Proximity dog :

I I 1 Zero point

Home position shift amount is negative value ‘

Address decrease Address increase
direction direction
—
. Home position
Home position return speed

return direction
S dreuion,

Home position ome position return re-travel value
return start -— Creep speed
_x

Home position Set the operation speed at

T T T T ‘ 7 _ . the home position shift with
Creep speed Travel value after \ ' gggﬁ% gesth?ftt-the home

Select one of "home
position return speed" or

proximity dog ON

S " "
Home position » ' Home position shift amount creep speed".
return speed - (Negative valu
Proximity dog | ;
i_l |_| “ Zero point

Fig. 6.46 Operation for home position shift
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(2) Setting range of home position shift amount
Set the home position shift amount within the range of from the detected zero
signal to external upper/lower limit switch (FLS/RLS). If the range of external
upper/lower limit switch is exceeded, a major error "external limit switch detection
error" (error codes: 1102, 1103) will occur at that time and the home position
return is not ended.

Setting range of Setting range of

negative home positive home

position shift amount position shift amount )

) Address ' _ Address ~
decrease ¥ * increase .
direction . direction :

RLS 1 + FLS
o, Proximity dog [ ] s,

Home position
return direction
S direction

1 |_| 1 Zero point

Fig. 6.47 Setting range of home position shift amount

(3) Travel speed at the home position shift
When the home position shift function is used, set the travel speed at the home
position shift as the speed set at the home position shift. Either the home position
return speed or creep speed is selected as the travel speed at the home position
shift.
The travel speed at the home position shift for the home position return by
proximity dog type is shown below.
(a) Home position shift operation with the "home position return speed"

vV Home position Home position
"N return direction return speed

Home position shift
amount is positive

\ " N /0
\ | ' o
\ v A
AY ! ' VA
AY : . ’ " e
Home position, : A Home position
9 :

Home position - /¥ Home position shift
return start oo\ s ; amount is negative

roximity dOg ‘:I
—|: ’— Zero point

Fig. 6.48 Home position shift operation with the home position return speed
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(b) Home position shift operation with the "creep speed"

Home position

\% return direction
A
Home position shift
amount is positive
Creep speed /
Home positio}l_f- -------------- ------ Home position
Home position : ‘ :
return start

5 : Home position shift
Proximitydogl | a%@fn??sshlgga?ivle
—i_,—Zero point
Fig. 6.49 Home position shift operation with the creep speed

[Cautions]

(1) Valid/invalid of home position shift amount setting value by the home position
return method.

Home position return Valid/invalid of home position shift
methods amount
Proximity dog type O
Count type O
Data set type X
Dog cradle type O
Stopper type X
Limit switch combined type O

O :Valid, x : Invalid

(2) Axis monitor devices and axis statuses are set after completion of home position
shift.

(3) When the home position return by proximity dog type set the travel value after
proximity dog ON and home position shift amount within the range of
"-2147483648 to 2147483647" [ < 10" ym, <10 inch, 10° degree, PLS].
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6.22.15 Condition selection of home position set

[Data Setting]

[Cautions]

A home position return must be made after the servomotor has been rotated more than
one revolution to pass the axis through the Z-phase (motor reference position signal)
and the zero pass signal (M2406+20n) has been turned ON.

When "1 : No servomotor Z-phase pass after power ON" is selected at the time of MR-
J2S-B/MR-J2M-B use in the "condition selection of home position set" of servo
parameter (expansion parameter), if it does not pass zero point with the motor rotation
after turning the servo amplifier power ON, the zero pass signal (M2406+20n) can be
turned ON.

Set the following "servo parameter” using a peripheral devices to select the "condition
selection of home position set".
Set the servo parameters for every axis.

Table 6.6 Servo parameter (expansion parameter)

Items Setting details Setting value Initial value

Optional function 6
(Note-1)

(Condition
selection of home
position set)

Set the condition
selection of home
position set

0: Servomotor Z-phase pass after power ON
1: No servomotor Z-phase pass after power ON

(Note-1): If "1: No servomotor Z-phase pass after power ON" is set, use the operating system software (SW6RN-
SV13QO/Sv22Q0O (Ver.00G or later)).
However, when the data set type home position return is used, there is no restriction by the version of
operating system software.

(1) Condition selection of home position set for servo parameters can be set when
using the MR-J2S-B/MR-J2M-B only. When "1 : No servomotor Z-phase pass
after power ON" is set as the above servo parameter, a restrictions such as "make
the home position return after the servomotor is rotated more than one revolution
to pass the axis through the Z-phase (motor reference position signal) " is lost.

(2) The servomotor must also have been rotated more than one revolution to pass the
axis through the Z-phase (motor reference position signal) for home position

return when using the servo amplifier except the MR-J2S-B/MR-J2M-B.

(3) When "1 : No servomotor Z-phase pass after power ON" is selected at the time of
MR-J2S-B/MR-J2M-B use in the "condition selection of home position set" of
servo parameter (expansion parameter), if it does not pass zero point at the servo
amplifier power ON, the zero pass signal (M2406+20n) turns ON.

(4) When the above parameter is changed, turn the servo amplifier power OFF to ON
after resetting or turning power OFF to ON of Multiple CPU system.
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/N CAUTION

@ Do not set the "1 : No servomotor Z-phase pass after power ON" for axis which executes the
home position return again after it continues traveling the same direction infinitely.
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6.22.16 Servo program for home position return

The home position return executed using the ZERO servo instruction.

Items set by peripheral devices
Common Arc Parameter block Others

c
kel
kS
o
5| §
gl =
gl &
. . o Number of sl 3
Servo instruction|  Positioning method "E’ ol £ Speed change
controllable axes £ S| ©
c o o
[<] E=] By
T HRER:
2l |32 0 ol 5| o & §
¥ g3 3 o gl &gl 3 g &
<] o 8 S| = sl == 8 F g 5
= ol > a— > > = -
2 g 2 =8| |E = Z| 5| 5l T = 5l 5 < g
3 S| gl 2 E| o ol €| El 8| || § E| = © z
2 Sl gl E = al 5| &l ®| ® 8| = ® & =
© 2 cf £ Fa — == 8 5 B Sl B o £
7] S| 9| of g ¢ ® B o o @ ol O ®© ol ®©
£ I = I = B I I S S I = R 2l el s
© S| €l Bl 8| B E| 5| B € o| 9 =] 5 @ 3 5] o 5
=| 8| © ol 1 %l 5l gl |l of of 9| & 2] 9| &| 3| | &
S gl 3| Z| 5] 3| ©| o 3| &f o] o ©| 5 o =| ? =
o < OlAl S H I x]o]lo|ln o]+l alfwnd]a
| ZERO | - 1 o)

O: Must be set

[Control details]
(1) Home position return is executed by the home position return method specified
with the home position return data (Refer to Section 6.22.1).
Refer to the following sections for details of the home position return methods :

* Proximity dog type 1.......cccc.... Section 6.22.2
* Proximity dog type 2................... Section 6.22.3
*Counttype 1...cccoveeeieeeeeeen, Section 6.22.4
« Counttype 2.....cccceeviiiniinienen, Section 6.22.5
« Counttype 3.....ccooeviiiniinien, Section 6.22.6
*Datasettype 1....ccocceevivveciieeenns Section 6.22.7
*Data settype 2.......cccoeeveeineenne Section 6.22.8
* Dog cradle type.......c.cccoeeiennnnne Section 6.22.9
» Stoppertype 1....cccccoevvvecveennnn. Section 6.22.10
* Stopper type 2.......cooooeveiiieeeenn. Section 6.22.11
* Limit switch combined type........ Section 6.22.12

[Program]
Servo program No. 0 for home position return is shown as the following conditions.

(1) System configuration
Home position return of Axis 4.

Q61P|Q02H|Q172|Q172| QX41
CPU |CPU |LX

(N)

AMP AMP AMP
Axis Axis Axis Axis| |
1 2 3 4 ;
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[Cautions]

(2) Servo program example
Servo program No. 0 for home position return is shown below.

<K 0> _|_

ZERO [«——Home position return
Axis 4 [«—Axis used . . . Axis 4

(3) Motion SFC program
Motion SFC program for which executes the servo program is shown below.

Home position return

( Home position return )

[F10] | SET M2042 | Turn on all axes servo ON command.

| Wait until PX000, Axis 4 servo ready and

[G101{ PX000*M2475*M2462 van Ui v
in-position signal turn on.

‘ (Note-1)

[KO] | zERO —— Home position return
Axis 4 — Axis used . . . Axis 4

Wait until PX000 turn off after home position

(62011 1px000 | :
return completion.

( END )

(Note-1) : It is necessary to turn on the zero pass signal before execution of the home position return
instruction for data set type home position return.
(Note-2) : Example of the above Motion SFC program is started using the automatic start or PLC program.

If the home position is not within the in-position range of servo parameter, it does not
mean having reached the home position data and the home position return does not
end in the proximity dog type, count type, data set type 1, dog cradle type, or limit
switch combined type home position return. In this case, adjusts the in-position range
of servo parameter or position control gain.
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L/}

6.23 High-Speed Oscillation

Positioning of a specified axis is caused to oscillate on a sine wave.

Items set by peripherals

[Control details]

The designated axis caused to oscillate on a specified sine wave.
Acceleration/deceleration processing is not performed.

360[degree]

Amplitude

A4

Starting angle

(1) Amplitude

Set the amplitude of the oscillation in the setting units.

The amplitude can be set within the range of 1 to 2147483647.

(2) Starting angle

Set the angle on the sine curve at which oscillation is to start.
The setting range is 0 to 359.9 [degree]

(3) Frequency

Set how many sine curve cycles occur in one minute.
The setting range is 1 to 5000 [CPM].

Common OSC Parameter block Others
c
kel
kS
gl
3 o
£l £
gl s
. . I Number of HEE

Servo instruction|  Positioning method g c| £ Speed change

controllable axes £ 5| ©
c 12 K]
o E=] By
5 ) B 2 &
2 2 ° 5 o 8 S
- [
x S E) ol 2 g g 3| o €

8 3| 2 [ s =l = 8 T o 5 w

2 [ =1 b = (] S e o

e} 3 @ = 5 = 2l gl 5| 3| =| 5] &§ 2 o

o £l 7 e gl €| o 2 El = S| g o] El 8 b= =2

9 =2l & El ® ol 51 | €| B ol & B ¢ b4

Q al §| £ =l o 8l gl 2= S Sl S S S e o

a = 8l o A 2 o 5 o o] @ 9l 9| ‘© | 7

£ o El =8| 3| | £l 2| £l 8| w5l = 2w g g 8

Slol sl E[Q 8 S5l & 3<E o 8 gl g g g 3 3 €l =

@ S| o] 2| &) 5| 8| El @) S| &f o o ©f 5| @] =2 P ®
o I R s s I S R R S RS e B e e e S R R S
| 0sC | 1 AlO Al Jololo A A Invalid
O: Must be set
A\ Set if required

POINT

Since acceleration/deceleration processing is not performed, you should set the
starting angle to 90 or 270 [degree] in order to avoid an abrupt start.
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[Cautions]
(1) If the amplitude setting is outside the range, the servo program setting error [25]
occurs and operation does not start.
(2) If the starting angle setting is outside the range, the servo program setting error
[26] occurs and operation does not start.
(3) If the frequency setting is outside the range, the servo program setting error [27]
occurs and operation does not start.
(4) Operation is continually repeated until a stop signal is input after the start.
(5) Speed changes during operation are not possible. Attempted speed changes will
cause minor error [310].
[Program]

An example of a program for high-speed oscillation is shown below.

« & ——

(o]
Axis 1
Starting angle 90.0 [ [degree]
Amplitude 1000 | [PLS]
Frequency 100 | [CPM]
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7. AUXILIARY AND APPLIED FUNCTIONS

This section describes the auxiliary and applied functions for positioning control in the
Multiple CPU system.

7.1 M-code Output Function

M-code is a code No. between 0 and 32767 which can be set for every positioning
control. During positioning control, these M-codes are read using the Motion SFC
program to check the servo program during operation and to command auxiliary
operations, such as clamping, drill rotation and tool replacement.
(1) Setting of M-codes
M-code can be set using a peripheral device at the creation and correction of the
servo program.

(2) Storage of M-code and read timing

(a) M-codes are stored in the M-code storage register of the axis specified with
the positioning start completion and specified points (at the speed switching
control or constant-speed control).
During interpolation control, the M-codes are stored in all axes which
perform interpolation control.

(b) When the M-code is read at the positioning start completion, use the
positioning start complete signal (M240020n) as the reading command.
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(c) When the M-code is read at positioning completion, use the positioning
complete signal (M2401+20n) as the read command.

At the position control or speed control |

\Y
Dwell time
T ¥ >t
ON -
PLC ready flag (M2000) oFF_|
Servo program start 8E
Start accept flag (M2001+n) OFF
Positioning start complete OFF |
signal (M2400+20n) ON
Positioning complete OFF
signal (M2401+20n) \
M-code <

Storage of setting M-code No.

At the speed switching control |

\% P1 (Speed-switching point)

\ P2 (Speed-switching point)
P3 (Stop)

| >t

ON

PLC ready flag (M2000)  9FF

Servo program start

Start accept flag (M2001+n) OFF | S—

ON
Positioning start complete  opp |

signal (M2400+20n)

Positioning complete OFF
signal (M2401+20n)

ON
G S GE—

Storage of setting M-code No.

(3) Resetting of M-codes
M-codes can be reset by setting of the M-code output devices to zero.
Use this method during positioning control to perform operations unrelated to the
servo program, such as when it has been difficult to output the M-code during the
previous positioning control.
However, M-code is set55 during the speed switching control or constant-speed
control, the M-code output of the servo program takes priority.
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(4) Program example
(a) The Motion SFC program to read M-codes is shown as the following
conditions.
1) Axis us€d NO. ....ccccveeeiiiie e, Axis 3
2) Processing at the positioning start by M-code
.................... M-code No. is output as BCD

code to Y110 to Y11F
3) Processing at the positioning completion by M-code
*M-code =3, Y120 turns on
* M-code =5..... ... Y121 turns on
* M-code is except for (3 or 5) ..... ... Y122 turns on

(b) Motion SFC program with the above conditions are shown below.

System Configuration

Q61PQO2ZH| Q172 |Q172 QY40
-OA [CPU |CPU |LX
(N)

PY000

PYOOF|

Motion SFC program

( Reading of M-codes ) 1)
I
[F10] | #0=0 l
#1=0 [G30] | D53==5 M-code (5) for axis 3 ?
#2=0
I
F20 All axes servo ON command | After M-code storage area for
[F20] | sET m2042 | e [F40] [ #1=BCD(D53) axis 3 is changed into BCD code,
[ DOUT Y110, #1 itis output to Y110 and Y121
G10; * Stand by until PX000 and Axis 3 ! turns on.
t ! | PX000"M2455 | servo re);dy turns on SET Y121
| ]
[K100] | CPSTARTA —— 1 axis constant-speed control M-code (except 3 or 5) for axis 3 ? AﬁerfM-coqe:is@orage
Axis 8 o Axisused. .. Axis3  [G40] [ (D53==3)+(D53==5 Shanged into BG
- == == ged into BCD code,
Speed 1000PLS/s [+ * Gncon - 10000 5/s ¢ i ) | ftIs output to Y110 and
INC-1 Y122 turns on.
Axis 3, 200000PLS [«— 1 aﬂiiinj:;dpositizgiig%control [F50] | #2=BCD(D53)
”\'}’('Scfde 3 Positioning . . . 200000PLS DOUT Y110, #2
- address SET Y122
Axis 3, 300000PLS M-code output .. . . 3
M-code 5 ‘1 1 axis linear positioning control [G20] ‘
INC-1 Axi§ ysgd ... Axis 3
Axis 3, 400000PLS { Positioning ... 300000PLS | 1M12003 (o)
M-code 4 M-code output . .. 5
CPEND 1 axis linear positioning control

Axis used . . . Axis 3
Positioning . . . 400000PLS
{ address ( END )

M-code output . . . 4

[G20] —
| D53 M-code (3) for axis 3 ?
I
[F30] | #0=BCD(D53) Aftehr M-c%de stoBrggE;e arga for axis 3
is changed into code, it is output
DOUT Y110, #0 to Y110 and Y120 turns on.
SET Y120

-
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7.2 Backlash Compensation Function

This function compensates for the backlash amount in the machine system. When the
backlash compensation amount is set, extra feed pulses equivalent to the backlash
compensation amount set up whenever the travel direction is generated at the
positioning control, JOG operation or manual pulse generator operation.

N
\ Feed screw

\N& Workpiece

N

A
7

Backlash compensation amount

Fig.7.1 Backlash compensation amount

(1) Setting of the backlash compensation amount
The backlash compensation amount is one of the fixed parameters, and is set for
each axis using a peripheral device.
The setting range differs according to whether [mm], [inch], [degree] or [PLS]
units are used as shown below.
(@) [mm] units

+ 010 6553.5

(Backlash compensation amount)

(Travel value per PLS)

<0< < 65535[PLS]

(Decimal fraction rounded down)

(b) [inch] or [degree] units
+ 0 to 0.65535

(Backlash compensation amount)
(Travel value per PLS)

<0< < 65535[PLS]

(Decimal fraction rounded down)
(c) [PLS] units
* 0 to 65535
(Backlash compensation amount) X (PLS per rotation)

(Travel value per rotation)
(Decimal fraction rounded down)

+0= £ 65535[PLS]
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(2) Backlash compensation processing
Details of backlash compensation processing are shown below.

Table 7.1 Details of backlash compensation processing

Condition Processing

« If travel direction is equal to home position return direction, the
) backlash compensation is not executed.

First start after power on . o . . .
« If travel direction is not equal to home position return direction, the

backlash compensation is executed.

) « If travel direction is changed at the JOG operation start, the
JOG operation start L
backlash compensation is executed.

o « If travel direction is changed, the backlash compensation is
Positioning start
executed.

Manual pulse generator |« If travel direction is changed, the backlash compensation is

operation executed.
Home position return » The backlash compensation is executed after home position return
completion completion.

Absolute position system |+ Status stored at power off and applied to absolute position system.

POINTS

(1) The feed pulses of backlash compensation amount are added to the feed
current value.

(2) When the backlash compensation amount is changed, the home position
return is required.
When the home position return is not executed, the original backlash
compensation amount is not changed.
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7.3 Torque Limit Function

This function restricts the generating torque of the servomotor within the setting range.
If the torque required for control exceeds the torque limit value during positioning
control, it restricts with the setting torque limit value.
(1) Setting range of the torque limit value

It can be set within the range of 1 to 500[%)] of the rated torque.

(2) Setting method of torque limit value

Set the torque limit value is shown below.

(a) Setting in the parameter block (Refer to Section 4.4).
Set the torque limit value in the parameter block.
By setting the parameter block No. used in the servo program, it can be
restricted the generating torque of the servomotor within the specified torque
limit value for every positioning control.

(b) Setting in the servo program
By setting the torque limit value in the servo program, it can be restricted the
generating torque of the servomotor within the specified torque limit value at
the execution of the servo program.

(c) Setting in the Motion SFC program
By executing the torque limit value change request (CHGT) in the Motion
SFC program or operating control step, it can be set the generating torque of
the servomotor within the specified torque control value.
(Refer to the "Q173CPU(N)/Q172CPU(N) Motion controller (SV13/SV22)
Programming Manual (Motion SFC)" for details.
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Setting for the torque limit value with the constant-speed control (CPSTART 1)
(1) Servo program

Parameter block 3 (P.B.3)

(3) Operation description

Constant-speed control Vi f1
4 :
: P2

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1 1
M <o Piogram Editor [ K10 : Real | 5 | setting at the start h
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1 5.R. 1
1 A 1
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1 1
1 1
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| (300[%]) of the parameter  (50[%]) of the servo  program at the start. |
! block 3 (P.B.3). program. !
1 1
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7.4 Absolute Position System

The positioning control for absolute position system can be performed using the
absolute-position-compatible servomotors and servo amplifiers.
If the machine position is set at the system starting, home position return is not
necessary because the absolute position is detected at the power on.
The machine position is set with the home position return using the Motion SFC
program or a peripheral device.
The vector inverter does not support an absolute position.
(1) Conditions of the absolute position system start
Perform a home position return after machine adjustment at the absolute position
system start.

(2) In the absolute positioning system, the absolute position may be lost in the
following cases:
Set the absolute position with a home position return.
(a) The battery unit is removed or replaced.

(b) The battery error of the servo amplifier occurs. (It is detected at the servo
amplifier power on).

(c) The machine system is disturbed by a shock.

(d) The cable between servo amplifier and encoder is removed, or the servo
amplifier or encoder is replaced.

(3) The current value history can be monitored using of the "System setting mode-
allowable travel during power off" or "Monitor mode" using a peripheral device.
(Refer to the help of SW6RN-GSVLOP for "Allowable travel during power off" and
"Monitor mode".)

/N CAUTION

@ After removing or replacing the battery unit, correctly install the new unit and set the absolute
position.

@ After a servo battery error occurs, eliminate the cause of the error and ensure operation is safe
before setting the absolute position.

@ After the mechanical system is disturbed by a shock, make the necessary checks and repairs,
and ensure operation is safe before setting the absolute position.
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POINT |

(1) The address setting range of absolute position system is 2147483648 to
2147483647.
It is not possible to restore position commands that exceed this limit, or current
values after a power interruption.
Correspond by the [degree] setting for an infinite feed operation.

(2) Even when the current value address is changed by a current value change
instruction, the restored data for the current value after a power interruption is
the value based on the status prior to execution of the current value change
instruction.

(3) When home position return has not been completed (home position return
request is ON), restoration of the current value after a power interruption is not
possible.

(4) Difference matter at the absolute position erase depending on the version of
operating system software package.
If "Battery error" (absolute position erase) of the servo amplifier error [2025]
occurs depending on the version of operating system software package, it
operates as following.

Operating system software

) Operation Corrective action
package version (Note)

The home position return request signal turns on at the [ When the home position return request

servo amplifier error [2025] occurrence. signal turns on, execute the home position
"L" or later If the servo amplifier power and CPU power turns off to | return again.

on without home position return operation, an error Or, when the servo amplifier error [2025] is

[1201] is erased and the home position return request | detected, execute the home position return

signal turns on. again.

The home position return request signal does not turn | When the servo amplifier error [2025] is

on at the servo amplifier error [2025] occurrence. detected, execute the home position return
"K" or earlier If the servo amplifier power and CPU power turns off to | again.

on without home position return operation, an error

[1201] is erased and it remains absolute position erase.

(Note): All versions for SV13/SV22 are same.
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7.4.1 Current Value Control

The current value when using the ABS encoder is controlled by following functions.
(1) The validity of an encoder data during operation is checked.
(a) Checks that the amount of change of the encoder in a 3.5[ms] is within 180
degrees at the motor axis. (An error is displayed at the abnormal.)
(b) Checks that adjustment of the encoder data and feed-back positions
controlled with the servo amplifier. (An error is displayed at the abnormal.)

(2) The following values can be monitored by the current value history using the
peripheral devices.

Monitor conditions Monitor value

Multiple CPU system power ON/OFF Encoder current value,

o . Servo command value,
Home position return completion

Monitor current value

(a) Current value history monitor
Month/day/hour/minute
The time such as at the completion of home position return and servo
amplifier power supply ON/OFF is indicated.
In order to indicate the time correctly, turn on M9028 (clock data read
request) in the Motion SFC program after setting the clock data of
special register.

(b) Encoder current value
The multiple revolution data and within-one-revolution data read from the
encoder is indicated, when using the MR-HOBN (22kW or less) [Ver.
BCD-B13W000-B2 or later], MR-J2-[0B [Ver. BCD-B20W200-A1 or later]
or MR-HOBN (30kW or more)/MR-HOBN4/MR-J2S-0B/MR-J2M-B/MR-
J2-03B5 (No restriction),

(Note) : For the encoder current value in the home position data area,
the encoder current value when the motor is within the in-
position range at the completion of home position return is
displayed (not encoder value of home position).

(c) Servo command value
The command value issued to the servo amplifier is indicated.

(d) Monitor current value
The current value controlled in the Motion CPU is indicated.

(Note) : A value near the feed current value is indicated. However,
because the monitor current value and feed current value are
different data, it is not abnormal even if a different value is
indicated.

(e) Alarms
When an error for current value restoration occurs at the servo amplifier
power on, an error code is indicated.
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(3) By setting of the "Allowable travel during power off", if the encoder data changes
exceeding the setting range during power-off, it checks at servo amplifier power-
on. (An error is displayed at the abnormal.)
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7.5 Skip Function in which Disregards Stop Command

When the current positioning is stopped by input from external source and the next
positioning control is performed, it enables starting of the next positioning control even
if the input from external source is on (continuation).

There are following tow functions in the function called "Skip".

+ Skip during CP command (Refer to Section "6.17.6 Pass point skip function".)

« Skip in which disregards stop command
Usually, although an error [ * <] occurs with the servo program start during the
STOP signal on, if M3209+20n turns on and the servo program starts, the next servo
program starts even if during the STOP signal on.

(1) The procedure for the skip function by the external STOP signal and Motion SFC
program is shown below.

( Start )

A 4

Positioning does not start if the STOP signal,
stop command (M3200+20n) or rapid stop
command (M3201+20n) turns on.

Positioning start usingthe | -------
servo program

Y

Turn on the external STOP
signal at the positioning stop

A
Turn on the external stop input | -~ Turn M3209+20n on to use the skip function.
disable at start command (The external STOP signal becomes invalid at the
(M3209+20n) next positioning start.)

If M3209+20n turns off, the external STOP signal
becomes valid, and if the STOP signal is input,

A the positioning does not start.
Start the positioning using the
next servo program after | ... --- Confirm the operation stop with the start accept flag
deceleration stop (M2001 to M2032) turns off.

=
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(2) Operation timing
The operation timing for the skip function is shown below.

\Y
e Positioning to point A
Positioning . .
start to Deceleration stop by STOP input
pointA — ———\ "~
- (The external STOP signal is ignored
during M3209+20n is on.)
ON : s Positioning start of the next servo
— program by skip function
OFF i [
PLC ready flag (M2000) Q : [
ON: Lo
All axes servo ON OFF '
command (M2042) 'ON [
Servo program start OFF Il : I_l
:ON
External STOP signal OFF | / Turn on before the next positioning start.
ON

External stop input disable OFF |
at start (M3209+20n)
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7.6 High-Speed Reading of Specified Data

This function is used to store the specified positioning data in the specified device (D,
W). The signal from input module controlled in the Motion CPU is used as a trigger.

It can be set in the system setting of SW6RN-GSVLIP.

(1) Positioning data that can be set

Setting data Word Unit Remarks
No.

Position command (Feed current value) 2 | 10™[um], 10-%[inch], 10%[degree], [PLS]

Actual current value 2 | 10”"[um], 10-%[inch], 105[degree], [PLS]

Position droop (Deviation counter value) 2 [PLS]

M-code 1 —

Torque limit value 1 [%]

Motor current 1 [%]

Motor speed 2 [r/min]

Servo command value 2 [PLS]

Virtual servomotor feed current value 2 [PLS]

Synchronous encoder current value 2 [PLS]

Virtual servo M-code 1 —

Current value after main shaft differential Valid in

2 [PLS] .

gear SV22 virtual
(a)):;rent value within one revolution of cam 2 [PLS] mode only
Execute cam No. 1 —

Execute stroke amount 2 10""[um] « 105[inch] [PLS]

Optional address (Fixed to 4 bytes) 2 —
(2) Modules and signals to be used

Input module Signal Read timing Number of settable points

Q172EX TREN 2

Q173PX 0.8[ms] 3

PLC input module™® PX device 8

(Note): Only one PLC input module can be used.
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7.7 Cancel of the Servo Program

This function performs a deceleration stop of executing servo program during

execution by turning on the cancel signal.
[Control details]

(1) When the cancel signal is turned on during execution of a program for which the
cancel has been specified, the positioning processing is suspended, and a
deceleration stop is executed.
[Data setting]
(1) Cancel signal device
The usable cancel signal devices are shown below.
X, Y,M,B, F
[Note]
(1) This function cannot be used in the home position return instruction (ZERO) or
simultaneous start instruction (START).
For details on whether other instructions can be used or not, refer to the servo
instruction list (5.2(2) ).
[Operation timing]
The operation timing for deceleration stop is shown below.

\

Execution of servo program No. KO

Positioning . ) .
start /— Deceleration stop by turning the cancel signal on

to point A

ON
PLC ready flag (M2000) CM ON
All axes servo ON OFF :
command (M2042) : ‘ON
Cancel signal OFF
[Program example]
Motion SFC program is shown bellow.
ABS-1
Axis 1, 30000
Speed 5000
Cancel X0000 [«—— Cancel signal . . .. X0000
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7.7.1 Cancel/start

When a cancel/start has been set in the setting items of the servo program which
was started at the motion control step of the Motion SFC program, the cancel of the
running servo program is valid but the servo program specified to start after a
cancel is ignored, without being started.

Example of the Motion SFC program which executed control equivalent to a cancel
start is shown below.

KO r Selective branch

Providing transition G1 with cancel device condition specified
with servo program KO will cancel to execute of servo program
K1 KO and allow servo program K1 to start.

I_—l
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APPENDICES
APPENDIX 1 Error Codes Stored Using The Motion CPU

The servo program setting errors and positioning errors are detected in the Motion
CPU side.

(1) Servo program setting errors
These are positioning data errors set in the servo program, and it checks at the
start of the each servo program.
They are errors that occur when the positioning data is specified indirectly.
The operations at the error occurrence are shown below.
* The servo program setting error flag (M9079) turns on.
* The erroneous servo program is stored in the error program No. storage register
(D9189).
* The error code is stored in the error item information register (D9190).

(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 1 to 999 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 1000 to 1999 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 amplifier, and the
error codes 2000 to 2999 are used.
Check the error code, and remove the error cause of
the servo amplifier side. APP.

APP - 1
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(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.

Table 1.1 Error code storage registers, error detection signals

Device Error code storage register Error
Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | detection
Error class 1 2 3 4 5 6 7 8 9 10 | 11 [ 12 ] 13 [ 14 | 15| 16 signal
Minor error D6 | D26 | D46 | D66 | D86 [D106|D126|D146|D166| D186 D206 | D226 | D246 | D266 | D286 | D306 M2407+20n
Major error D7 | D27 | D47 | D67 | D87 [D107|D127|D147|D167|D187 D207 |D227| D247 | D267 | D287 | D307
Servo error D8 | D28 | D48 | D68 | D88 [D108|D128(D148|D168| D188 (D208 |D228| D248 | D268 | D288 | D308 | M2408+20n
Device Error code storage register Error
Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | detection
Error class 17 | 18 | 19 [ 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 [ 28 | 29 | 30 | 31 | 32 signal
Minor error D326 (D346 | D366 | D386 [ D406 | D426 [ D446 | D466 | D486 [ D506 | D526 | D546 [ D566 | D586 | D606 | D626 M2407+20n
Major error D327(D347|D367| D387 [D407|D427 [ D447 | D467 | D487 [ D507 | D527 | D547 | D567 | D587 | D607 | D627
Servo error D328(D348|D368| D388 [ D408| D428 D448 | D468 | D488 D508 | D528 | D548 | D568 | D588 | D608 | D628 | M2408+20n

(Note): The range of axis No. 1 to 8 is valid in the Q172CPU(N).

(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 a peripheral device started
with the SW6RN-GSV13P/GSV22P software.

(d) Error detection signals and error codes are held until the error code reset
command (M3207+20n) or servo error reset command (M3208+20n) turns
on.

POINTS

(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.
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APPENDIX 1.1 Servo program setting errors (Stored in D9190)

The error codes, error contents and corrective actions for servo program setting errors
are shown in Table 1.2.
In the error codes marked with "Note" indicates the axis No. (1 to 32).

Table 1.2 Servo program setting error list

Error code
stored in D9190

Error name

Error contents

Error processing

Corrective action

Parameter block No.
setting error

The parameter block No. is outside
the range of 1 to 64.

Execute the servo program
with the default value "1" of
parameter block.

Set the parameter block No.
within the range of 1 to 64.

Address (travel
value) setting error

(1) The address is outside the
setting range at the positioning

(1) Positioning control does
not start. (All interpolation

(1) If the control unit is
[degree], set the address

parameter block.

(Except the speed start for absolute data method. control at the interpolation within the range of 0 to
control and control.) 35999999.
speed/position Unit | Address setting range (2) If the error is detected
control.) during the speed-
(Setting error for degree Oto <107 switching control or
n03 (Note) linear axis at the 35999999 | [degree] constant-speed control, a
helical-interpolation.) deceleration stop is
(2) The travel value is set to made. (2) Set the travel value within
-2147483648 (H80000000) at |(3) If an error occurs in one the range of "0 to % (231-1)".
the positioning start for servo program, all servo
incremental data method. 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 outside|(2) If the command speed
the setting range. exceeds the speed limit
value, control with the
Unit | Speed setting range speed limit value.
1to %1072
4 MM | 600000000 | [mm/min]
. 1to x 1073
inch ) .
600000000 [ [inch/min]
%108
degree 1o [degree
2147483647 f
/min]
PLS 1o pLss
10000000
Dwell time setting  [The dwell time is outside the Control with the default value |Set the dwell time within the
5 error range of 0 to 5000. "0". range of 0 to 5000.
6 M-code setting error [ The M-code is outside the range |Control with the default value |Set the M-code within the
of 0 to 32767. "0". 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 500. value of the specified within the range of 1 to 500.
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Table 1.2 Servo program setting error list (Continued)

Error code i i i
) Error name Error contents Error processing Corrective action
stored in D9190
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.
circular
interpolation. ) Unit | Address setting range
(At the auxiliary
nog ) point-specified degree Oto x10°
helical nterpolation.) 35999999 | [degree]
(2) The auxiliary point address is (2) Set the auxiliary point
set to -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 [Positioning control does not (1) If the control unit is
(At the radius- range at the positioning control |start. [degree], set the radius
specified circular for absolute data method. within the range of 0 to
interpolation.) 35999999.
(At the radius- Unit | Address setting range
no9 (Note)  |specified helical Oto « 105
interpolation.) degree| 55999999 | [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 Positioning control does not |(1) If the control unit is
error outside the setting range at the |start. [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.)
N1o Mot (s?)tetcr;:ezeggiaéflomt- Unit | Address setting ranie
Oto x 10
interpolation.) degree | 009999 [degree]
(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 + (23'-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
setting error outside the setting range. 200000[PLS/s]. the setting range.
12
[For PLS]
1 to 10000000[PLS/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.
13 FIN acceleration/ The FIN acceleration/deceleration Set the FIN acceleration/
deceleration setting [time is set except 1 to 5000. deceleration time within the
error range of 1 to 5000.
14 Deceleration time  [The deceleration time is set to "0". Set the deceleration time
setting error within the range of 1 to 65535.
Rapid stop The rapid stop deceleration time is [Control with the default value |Set the rapid stop deceleration
15 deceleration time set to "0". "1000". time within the range of 1 to
setting error 65535.
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Table 1.2 Servo program setting error list (Continued)

Error code i i i
) Error name Error contents Error processing Corrective action
stored in D9190
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 500. "300[%]". within the range of 1 to 500.
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[PLS]". for circular interpolation within
interpolation setting |setting range. the setting range.
error
Unit | Address setting range
17 mm [um]
inch oo |X 105 [inch]
degree | 100000 | < 10°
[degree]
PLS [PLS]
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 in (2) Delete the servo program
19 the specified servo program. specified with the START
instruction.
(3) The starting axis of the (3) Do not overlap the starting
specified servo program axis.
overlap.
Point setting error  |Point is not specified in the Positioning control does not |Set a point between CPSTART
20 instruction at the constant-speed [start. and CPEND.
control.
Reference axis The axis except interpolation axis |Positioning control does not |Set one of the interpolation
21 speed setting error |is set as the reference axis at the |[start. axes as the reference axis.
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-curve|100[%]. range of 0 to 100[%].
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, or VEND instructions or the FOR
between FOR and NEXT and NEXT instructions.
instruction.
Cancel function The start program No. for the Positioning control does not |Start after set the start
24 start program No. |cancel function is set outside the |start. program No. within the range
error range 0 to 4095. of 0 to 4095.
High-Speed Operation cannot be started Positioning control does not |Start after set the command
oscillation command|because the amplitude specified |start. amplitude within the range of 1
25 amplitude error with the high-speed oscillation to 214783647.
function is outside the range 1 to
2147483647.
High-Speed Operation cannot be started Positioning control does not |Start after set the starting
oscillation command|because the starting angle start. angle within the range of 0 to
starting angle error |specified with the high-speed 3599 (x 0.1 [degree]).
26 oscillation function is outside the
range of 0 to 3599
(< 0.1[degrees]).
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Table 1.2 Servo program setting error list (Continued)

Error code stored
in D9190

Error name

Error contents

Error processing

Corrective action

27

High-Speed
oscillation
command
frequency error

Operation cannot be started
because the frequency specified
with the high-speed oscillation
function is outside the range of 1
to 5000[CPM].

Positioning control does not
start.

Start after set the frequency
within the range of 1 to
5000[CPM].

28

Number of helical
interpolation
pitches error

The specified number of pitches of
helical interpolation is outside the
range of 0 to 999.

Positioning control does not
start.

Set the specified number of
pitches within the range of 0 to
999.

900

START instruction
setting error

The servo program specified with
the servo program start does not
exist.

Positioning control does not
start.

Set the correct servo program
No..

901

START instruction
setting error

The axis No. set in the servo
program start is different from the
axis No. set in the servo
program.

Positioning control does not
start.

Set the correct axis No.

902

Servo program
instruction code
error

The instruction code cannot be
decoded.

(A non-existent instruction code
has been specified.)

Positioning control does not
start.

Set the correct instruction
code.

903

Start error

A virtual mode program was
started in the real mode.

Positioning control does not
start.

904

Start error

A real mode program was started
in the virtual mode.

Positioning control does not
start.

Check the program mode
allocation.

905

Start error

Operation disable instructions
(VPF, VPR, VPSTART, ZERO,
VVF, VVR, OSC) was started in
virtual mode.

Operation disable instructions
(ZERO, OSC, CHGA-C, CHGA-
E) was started in real mode axis.

Operation disable instructions
(CHGA-C, CHGA-E) from the
S(P).SVST instruction of Motion
dedicated instruction was started.

Positioning control does not
start.

Correct the servo program.

Use the S(P).CHGA instruction
of Motion dedicated nstruction.

906

Axis No. setting
error

Unused axis of the system
setting is set in the Motion SFC
program set in the servo program
start.

It was started by setting the real
mode axis in the virtual servo
program.

It was started in the condition that
the real mode axis had been
mixed with virtual axis in the
interpolation axis.

It was started by setting the
virtual axis in the real mode
program in virtual mode.

Positioning control does not
start.

Set the axis No. set in the
system setting or mechanical
system program.

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.

Use M2043 (real/virtual mode
switching request), M2044
(real/virtual mode switching
status) as interlocks for start.
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APPENDIX 1.2 Minor errors

These errors are detected in the PLC program or servo program, and the error codes
of 1 to 999 are used.
Minor errors include the setting data errors, starting errors, positioning control errors

and current value/speed change errors and system errors.
(1) Setting data errors (1 to 99)
These errors occur when the data set in the parameters for positioning control is
not correct.
The error codes, causes, processing, and corrective actions are shown in Table

1.3.
Table 1.3 Setting data error (1 to 99) list
Error | Erroneous . Error . _
Check timing Error cause ) Corrective action
code data processing
Home position return start |The home position address is Set the home position address
of the count, proximity outside the range of 0 to within the setting range using a
21 dog, data set, dog cradle, |35999999 ( x 10~%[degree]) with peripheral device.
stopper and limit switch  [degree axis.
combined type
. The home position return speed Set the home position return speed
Home position return start |, . .
22 . is outside the range of 1 to or less to the speed limit value
of the count, proximity e . . )
speed limit value. using a peripheral device.
dog, dog cradle, stopper h 4 e th Set th 4 bel "
and limit switch combined e creep speed is out§|. e the et the cr‘e(.ap speed below to the
23 type range of 1 to home position home position return speed or less
return speed. using a peripheral device.
» The travel value after the " Set the travel value after the
Home Home position return start . . . Home position o o .
24 " proximity dog ON is outside the . proximity dog ON within the setting
position of the count type £0to (2311 i return is not . isheral devi
return data range of 0 to (2°'-1) (x unit). started. range using a peripheral device.
Home position return start |The parameter block No. is Set the parameter block No. within
of the count, proximity outside the range of 1 to 64. the setting range using a peripheral
25 dog, dog cradle, stopper device.
and limit switch combined
type
. Torque limit value at the creep Set the torque limit value at the
Home position return start ) . o )
26 of the stopper type speed is outside the range of 1 creep speed within the setting
Pperiyp to 500[%]. range using a peripheral device.
. Dwell time at the home position Set the dwell time at the home
Home position return start . ) . I
return is outside the range of 0 position return retry within the
27 of the usable retry ) . .
] to 5000[ms]. setting range using a peripheral
function )
device.
The interpolation control unit of |Control with the |Set the same control unit of the
Parameter ) the parameter block is different |control unit of  |fixed parameters and servo
40 Interpolation control start ) . )
block from the control unit of the fixed |the fixed parameters.
parameters. parameters.
POINT |
When the interpolation control unit of parameter block is different from the control
unit of fixed parameters, an error code may not be stored with the combination of
units.
Refer to Section 6.1.4 for details.
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(2) Positioning control start errors (100 to 199)
These errors are detected at the positioning control start.
The error codes, causes, processing, and corrective actions are shown in Table
1.4.

Table 1.4 Positioning control start error (100 to 199) list

Control mode
Error £ S 8 Error _ _
ke ol o o ol ®| 3 Error cause ) Corrective action
code 3 é % g ;,’ s| & processing
S| 2 o 3| o] & s| S| o
» The PLC ready flag (M2000) or + Set the Motion CPU to RUN.
100 (Ofololololololololo|o| PCPUready flag (M9074) is OFF. * Turn the PLC ready flag
(M2000) on.
« The start accept flag (M2001 to * Take an interlock in the
M2032) for applicable axis is ON. program not to start the
01 |ololololololololololo starting axis. (Use the start
accept flag OFF of the
applicable axis as the starting
condition).
10 | ololololololololololo * The stop command (M3200+20n) * Turn the stop command
for applicable axis is ON. (M3200+20n) off and start.
* The rapid stop command * Turn the rapid stop command
104 (olololololololololo|lo]| (M3201+20n) for applicable axis (M3201+20n) off and start.
is ON. Positioning
* The feed current value is outside |control + Set within the stroke limit
the range of stroke limit at the does not range by the JOG operation.
105 start. start. + Set within the stroke limit
(Note) | O O © range by the home position
return or current value
change.
106 « Positioning is outside the range of * Perform the positioning within
Note) | O | O OO OO stroke limit. the range of stroke limit.
 The address that does not « Correct the addresses of the
generate an arc is set at the servo program.
auxiliary point-specified circular
107 | o o mterp.Jc.)Iatlon.or a.uxnlary p<.)|nt-
specified helical interpolation.
Relationship between the
start point, auxiliary point
and end point.

(Note): These errors are stored the error codes of the all applicable interpolation axes at the interpolation operation.
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Table 1.4 Positioning control start error (100 to 199) list (Continued)

Control mode

Error Error . .
Error cause Corrective action

code processing

Positioning

Fixed-pitch feed

Speed

Speed/position switching
Speed switching
Constant-speed

JOG

Manual pulse generator
Home position return
Position follow-up control
osc

» The address that does not » Correct the addresses of the
generate an arc is set at the R servo program.
(radius) specified circular
108 interpolation R (radius) specified
(Note) | O O L .
helical interpolation.
Relationship between the
start point, radius and end

point.

» The address that does not
generate an arc is set at the
central point-specified circular

109 | o o interp.)cl)lation ‘or c.entral poi.nt-

specified helical interpolation.
Relationship between the
start point, central point

and end point.

Positioning

 The difference between the end
control

point address and ideal end
110 point is outside the allowable

start.
(Note) | O O error range for circular

does not

interpolation at the circular
interpolation.

 The speed/position control * Do not re-start except the stop
restarting was performed, during speed/position switching

111 O although it was not after stop control.

during operation of the

speed/position switching control.

» The home position return « Do not start continuously for the
complete signal (M2410+20n) home position return.
turned on at the home position Return to a point before the
115 O return of proximity dog, dog proximity dog signal ON by JOG
cradle and stopper type. operation or positioning
operation, etc., and perform the
home position return.
» The setting JOG speed is "0". « Set the correct speed (within the
« The setting JOG speed Control setting range).
exceeded the JOG speed limit  |with the
value. JOG
speed limit
value.

116 o

(Note): These errors are stored the error codes of the all applicable interpolation axes at the interpolation operation.
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Table 1.4 Positioning control start error (100 to 199) list (Continued)

Control mode

£ sl | £
Error g 5| € S Error ) )
5 5| o - o| B 3 Error cause ) Corrective action
code s 5 % g g s _g processing
el £ 3| & & 8| S| 2| £| &| 8

* Both of forward and reverse Only the |+ Set a correct data.
rotation were set at the applicable
simultaneous start for the JOG |axis set to

117 @) operation. the
forward
direction
starts.
*» The speed-switching point Positioning |+ Set the speed-switching point
118 o exceeded the end address. control before the end address.

« The address of the positioning in |does not |+ Set the forward direction
the reverse direction is not set. |start. adddress.

* ZCT not set » Execute the home position
The zero pass signal Home return after the zero point
(M2406+20n) turned off at the  |position passed.
re-travel at the home position return is

120 O return for proximity dog, count  |not
and limit switch combined type |[completed
or start in the home position correctly.
return for data set type.

» When "Not execute servo » Execute servo program after
program" is selected in the home position return.
operation setting for incompletion « In the system which enables
of home position return, the execution of servo program even

121 o h.ome position return request if the home position return
signal (M2409+20n) turns on. request signal (M2409+20n)
turns on, set "Execute servo
program" as "operation setting
for incompletion of home position
return".
* The travel value of the reference * Do not set axis of travel value
10 | o axis is set at "0" in the linear o "0" as the reference axis.
interpolation for reference axis |Positioning
specification. control
« The position command device of |does not [« Set the even number for the
141 @) position follow-up control is set |start. position command device of
the odd number. position follow-up control.

* The positioning control which use « Set the external input signal in
the external input signal was the system setting.

142 @) @) executed for the axis which has
not set the external input signal
in the system settings.

* Not allowed axis started in the « Start in the virtual mode again
virtual mode. (It cannot be after correct the error cause in

1110010 OlolOo|O @) started with error at the for the real mode.
switching from real mode to
virtual mode.
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Table 1.4 Positioning control start error (100 to 199) list (Continued)

Control mode
g 5 g
S sl | §
Error s gl 5| o Error . .
5 o o o s| B 3 Error cause . Corrective action
code 3 S| €] 3 2| 5| % processing
= =l 8| o of g 2
2l 3l 3| 3| 3| 2 gl oel 2| o
g| 2| 2f 2 2| 5| 8| §| 5| 28| 2
o w (2] (2] (2] O = = T o (o]
« |t started at the virtual mode and « Start in the virtual mode again
152 1OlO|0O olololo @) during deceleration by all axes Positioning after correct the error cause in
servo OFF (M2042 OFF). the real mode.
- control
« It started at the virtual mode and
during deceleration b does not
uring deceleration by
153 start.
AR Ol10101°© © occurrence of the output module
SEervo error.
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(3) Positioning control errors (200 to 299)
These are errors detected during the positioning control.
The error codes, causes, processing and corrective actions are shown in Table
1.5.

Table 1.5 Positioning control error (200 to 299) list

Control mode
Error £ 5| € s Error ) )
° ol o o ol ®| 3 Error cause . Corrective action
code 3 é % g 5",’ s| & processing
S| 2 o 3| o] & s| S| o
» The PLC ready flag (M2000) * Turn the PLC ready flag
200 1oloflolololololo O | O | turned off during the control by (M2000) on after all axes have
the servo program. stopped.
» The PLC ready flag (M2000) « Perform the home position
turned off during the home return again after turning the
201 o position return. Decelera- | PLC ready flag (M2000) on or
tion stop | turning the stop command
(M3200+20n) or rapid stop
command (M3201+20n) off.
» The stop command (Retumn to a point before the N
202 @) (M3200+20n) turned on during proximity dog signal ON
the home position return. using JOG operation or
* The rapid stop command positioning operation, and
(M3201+20n) turned on during ) perform the home position
203 @) » Rapid stop - -
the home position return. return again in the proximity
\ dog type. <
» The PLC ready flag (M2000) » Turn the PLC ready flag
turned off to on again during (M2000) off to on after all axes
deceleration by turning off the have stopped.

204 |0 |ololol|o|olololo|o|o]| PLereadyfiag M2000). ope“r‘:ﬁon Tum the PLC ready flag )
(M2000) off to on during
deceleration is "no
operation". _/
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Table 1.5 Positioning control error (200 to 299) list (Continued)

Control mode

£ sl | £
Error g sl € S Error _ _
5 5| o - o| B 3 Error cause ) Corrective action
code s 5 % g g s _g processing
gl sl | g 3¢ |2 g =
1R AT 111 O 1 =1
gl | & & 8| 8| 2| 2| 2| &| 8
« All axes rapid stop ([Back Space] * Return to a point before the
key input) is executed using the proximity dog signal ON using
test mode of a peripheral device JOG operation or positioning
during the home position return. operation, and perform the
home position return again in
the proximity dog type.
* Return to a point before the
proximity dog signal ON using
206 o Rapid stop JOG operation or positioning
operation, and perform the
home position return again,
when the proximity dog signal
turns off in the count type.
Perform the home position
return operation again,
when the proximity dog
signal turns on in the count
type. —/
*» The feed current value « Correct the stroke limit range or
exceeded the stroke limit range travel value setting so that
during positioning control. Only positioning control is within the
207 | O ololo o the axis exceed the stroke limit range of the stroke limit.
range is stored at the
circular/helical interpolation.
All interpolation axes are stored
in the linear interpolation.
* The feed current value of
another axis exceeded the
stroke limit value during the
208 | O Olo @) circular/helical interpolation Decelera-
control or simultaneous manual | tion stop
pulse generation operation. (For
detection of other axis errors).
« An overrun occurred because « Set the speed setting so that
the setting travel value is less overrun does not occur.
than the deceleration distance at « Set the travel value so that
the speed/position switching overrun does not occur.
209 @) @) (CHANGE) signal input during
speed/position switching control,
or at the proximity dog signal
input during home position
return of count type.
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Table 1.5 Positioning control error (200 to 299) list (Continued)

Control mode

£ sl | £
Error g 5| € 3 Error ) )
5 5| o - o| B 3 Error cause ) Corrective action
code s 5 % g g s _g processing
sl 2l gl 3| 8| £ 5| o| &
* The setting travel value exceeded « Correct the stroke limit range or
the stroke limit range at the setting travel value so that
210 o speed/position switching positioning control is within the
(CHANGE) signal input during range of stroke limit.
the speed/position switching
control.
Decelera-

* During positioning control, an tion stop » Set the speed setting so that
overrun occurred because the overrun does not occur.
deceleration distance for the » Set the travel value so that

211 @) output speed is not attained at overrun does not occur.
the point 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|generator | applicable axis stopped.

214 @) generator operation was input is
executed. ignored
until the

axis stops.

» The speed switching point » Set the speed-switching point
address exceed the end point between the previous speed
address. switching point address and the

o15 5 «The positi.onin.g address in th(Ia Rapid stop end point address.
reverse direction was set during
the speed switching control.

* The same servo program was « Correct the Motion SFC
executed again. program.

* When the control unit is * When the control unit is
"degrees" during the position "degree", set the command
follow-up control, the command | Decelera- | address within the range of 0 to

220 o address exceeded the range of | tion stop | 35999999.
0 to 35999999. (M2001+n

» The command address for the OFF) |- Set the address within the
position follow-up control stroke limit range.
exceeded the stroke limit range.

» The speed at the pass point Control « Set the speed command value

295 o exceeded the speed limit value |with the within the range of 1 to speed
during the constant-speed speed limit | limit value.
control. value.

* When the skip is executed in the » Execute the absolute linear
constant-speed control, the next ) interpolation after a point which
. L L Immediate .

230 @) interpolation instruction is an stop make a skip.
absolute circular interpolation or
absolute helical interpolation.
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(4) Current value/speed change errors (300 to 399)
These are errors detected at current value change or speed change.
The error codes, causes, processing and corrective actions are shown in Table

1.6.

Table 1.6 Current value/speed change error (300 to 399) list

Control mode

range of 0 to speed limit value.

Error £ S 8 Error _ _
ke ol o o ol ®| 3 Error cause . Corrective action
code 3 é % g ;,’ s| & processing
S| 2 o 3| o] & s| S| o
* The current value was changed * Use the following devices as
during positioning control of the interlocks not to change the
applicable axis. Current cu.rrent value for the applicable
« The current value was changed value is axis.
300 olololololololo|lo|o|O]| forthe axis that had not been not (1) The start accept flag (M2001
started. changed. to .M2032) OFF for applicable
* The current value was changed axis.
for the servo OFF axis. (2) The servo READY signal
(M2415+20n) ON.
301 o » The speed was changed for the * Do not change speed during
axis during home position return. home position return.
302 | O o * The speed was changed for the * Do not change speed during
axis during circular interpolation. circular interpolation.
- The speed was changed after ~ |Speedis |+ Do not change speed after
303|010 ololo O positioning automatic not automatic deceleration start for
deceleration start. changed. | positioning control.
* The speed was changed during * Do not change speed during
304 o deceleration by turning off the deceleration by turning off the
JOG start command signal JOG start command signal
(M3202+20n, M3203+20n). (M3202+20n, M3203+20n).
» The speed after speed change is « Set the speed after speed
olo @) @) set outside the range of 0 to Control change within the range of 0 to
305 speed limit value. with the speed limit value.
« The absolute value of speed after|speed limit |+ Set the absolute value of speed
ololo @) speed change is set outside the |value. after speed change within the

range of 0 to speed limit value.
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Table 1.6 Current value/speed change error (300 to 399) list (Continued)

Control mode
Error '§ g < i Error i i
5 5| o - o| B 3 Error cause ) Corrective action
code s 5 % g § s _g processing
sl 2l gl 3| 8| £ 5| o| &
» The current value was changed |Current » Set the current value within the
309 outside the range of 0 to value is range of 0 to 35999999
35999999 ( x 10-%[degrees]) for [not (< 10"%[degree]).
the degree axis. changed.
*» The speed was changed during » Do not change speed during
high-speed oscillation. Speed is high-speed oscillation.
310 O |* The speed change to "0" was not
requested during high-speed changed.
oscillation.
* The value outside the range of 1 » Set the change request within
311 to 500[%] was set in the torque the range of 1 to 500[%)].
limit value change request Torque
(CHGT). limit value
« The torque limit value change is not » Request the change for the
312 request (CHGT) was made for [changed. | starting axis.
the axis that had not been
started.
(5) System errors (900 to 999)
Table 1.7 System error (900 to 999) list
Control mode
Error '§ g £ g Error i i
5 5| o - o| B 3 Error cause ) Corrective action
code 8 5 % g § s _g processing
g |8 3 g |23y
sl 2| gl 3| 3| % 5| of ¢
» The motor type set in the « Correct the motor type setting in
"system settings" differs from the the system settings.
900 motor type installed at the
turning on the servo amplifier.
(Check when MR-J2S-00B/
MR-J2-0B is used only.) Further
» The motor travel value while the f)peratl(.)n » Check the position.
power is off exceeded the Is possible. |, Check the battery of encoder.
"System setting mode-allowable
901 travel value during power off" set
in the system settings at the
turning on of the servo amplifier.
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APPENDIX 1.3 Major errors

These errors occur by control command from the external input signal or Motion SFC
program, and the error codes 1000 to 1999 are used.
Maijor errors include the positioning control start errors, positioning control errors and
absolute position system errors and system errors.
(1) Positioning control start errors (1000 to 1099)

These errors are detected at the positioning control start.

The error codes, causes, processing and corrective actions are shown in Table

1.8.

Table 1.8 Positioning control start error (1000 to 1099) list

Control mode
Error § % g i Error
3 :| 2| 3 S| B 3 Error cause _ Corrective action
code 2 2| §| & 8| s| & processing
S| 2 o 3| o] & s| S| o
» The external STOP signal of the * Turn the STOP signal off.
1000010000 |0|0(0]|0|0 applicable axis turned on.
* The external signal FLS (upper » Move in the reverse direction by
limit LS) turned off at the forward the JOG operation, etc. and set
1011010001000 |010|0]|0 direction (address increase within the external limit range.
direction) start.
* The external signal RLS (lower » Move in the forward direction by
w02l ololololololololololo limit LS) turned off at the reverse the JOG operation, etc. and set
direction (address decrease within the external limit range.
direction) start.
» The external DOG (proximity « Perform the home position return
dog) signal turned on at the after move to the proximity dog
1003 O home position return start of the ON by the JOG operation, etc.
proximity dog type. at the home position return of
Positioning the proximity dog type.
« The applicable axis is not servo  |control » Wait until the servo READY
READY state. does not state (M2415+20n: ON).
(M2415+20n: OFF). start.
(1) The power supply of the servo
amplifier is OFF.
(2) During initial processing after
1004 (o 1ofoloflololololololo turning on the servo amplifier.
(3) The servo amplifier is not
installed.
(4) A servo error is occurred.
(5) Cable fault.
(6) Servo OFF command
(M3215+20n) is ON.
*» The servo error detection signal « Eliminate the servo error, reset
of the applicable axis the servo error detection signal
1005|010l |lolololololololo| (M2408+20n) turned on. (M2408+20n) by the servo error
reset command (M3208+20n),
then start operation.

APP - 17




APPENDICES

(2) Positioning control errors (1100 to 1199)
These errors are detected at the positioning control.
The error codes, causes, processing and corrective actions are shown in Table

1.9.

Table 1.9 Positioning control error (1100 to 1199) list

Control mode

Error £ S 8 Error _ _
9 8l o o sl B| 5 Error cause . Corrective action
code 3 é % g ;,’ s| & processing
sl 2l gl 3l gl 8 g el & o
8| 2| & & & 8| 8| £| & 8| 8

« The external signal FLS (upper * Travel in the reverse direction

limit LS) turned off during the by the JOG operation, etc. and
notfolojolo|ofolo|ofo]o|o forward direction (address set within the external limit
increase direction). Decelera- range.

« The external signal RLS (lower [tion stop by |- Travel in the forward direction
limit LS) turned off during the "Stop by the JOG operation, etc. and

nezlolojolo|ofo|o|ofo]o|o reverse direction (address processing | set within the external limit
decrease direction). on STOP range.

« The external STOP signal (stop |input" of the|« Perform the home position
signal) turned on during home  |parameter | return after move to the
position return of proximity dog |block. proximity dog ON by the JOG

1103 o type. tion, etc. at the home
ype operation, etc. a
position return of the proximity
dog type.

» The servo error detection signal |Immediate |- Start after disposal at the servo

turned on during positioning stop error.
1Mo4{ololololololololololo control. without
decelera-
ting.

» The power supply of the servo * Turn on the power supply of the
amplifier turned off during servo amplifier.
positioning control. (Servo not + Check the connecting cable to
installed status detection, cable [Turn the the servo amplifier.
fault, etc.) servo » Make the gain adjustment.

10510 lolololololololo]lo]| o |-Home position return did not READY
complete normally without stop |(M2415+
within the in-position range of ~ |20n) off.
home position at the home
position return.
* Q172EX or encoder hardware ) » Check (replace) the Q172EX or
Immediate
error. . encoder.

» Disconnected encoder cable. input stop |, Check the encoder cable.

« A synchronous encoder set in + Set a synchronous encoder
the system setting differs from a actually connected in the
synchronous encoder actually  |Input from | system setting.

1151 o olo O | O] connected. synchro-

* Q170ENC is connected to nous * Use Q172EX-S2, Q172EX-S3
Q172EX/Q172EX-S1. encoder to connect Q170ENC.

* Operating system software does not [+ Change the operating system
incompatible with the accept. software compatible with the
synchronous encoder Q170ENC synchronous encoder
is installed to the Motion CPU. Q170ENC.
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(3) Absolute position system errors (1200 to 1299)
These errors are detected at the absolute position system.
The error codes, causes, processing and corrective actions are shown in Table
1.10.

Table 1.10 Absolute position system error (1200 to 1299) list

Control mode
Error £ 5| € s Error ) )
° ol o o sl @ 3 Error cause . Corrective action
code 3 é % g ;,’ s| & processing
S| 2 o 3| o] & s| S| o

» A sum check error occurred with * Check the battery and execute
the backup data in the controller a home position return.
at the turning on servo amplifier

Home
power supply. .
1201 * Home position return was not position
return
performed. request ON

* CPU module battery error.

* Home position return started but
did not complete normally.

» A communication error between |Home » Check the motor and encoder
the servo amplifier and encoder |[position cables and execute a home
occurred at the turning on servo [return position return again.

1202 amplifier power supply. request
ON, servo
error [2016]
set.

» The amount of change of the » Check the motor and encoder
encoder current value became cables.
the following expression during
operation: "Amount of change in

1203 encoder current value/3.5[ms] >
180° of motor revolution”
A continual check is performed
(both of servo ON and OFF Home
states) after the servo amplifier |position
power has been turned ON. return

* The following expression holds: :’Sgtgﬁs)t ON
"Encoder current value [PLS] =
feedback current value [PLS]

(encoder effective bit number)"
1204 during operation.

A continual check is performed

(both of servo ON and OFF

states) after the servo amplifier

power has been turned on.

(Note-1): SWBRN-SV13QI1/SV22Q (Ver.00N or later).
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(4) System errors (1300 to 1399)
These errors are detected at the power-on.
The error codes, causes, processing and corrective actions are shown in Table
1.11.

Table 1.11 System error (1300 to 1399) list

Control mode

=) N °
£ & £
S © c 9
Error S gl 5| o Error ) .
o ol o o s| ©f 3 Error cause ) Corrective action
code 8 s| £ % ol | 2 processing
o = Z gl g 2l 2| 2
HE gl 2| & 28 ¢
] - ° 3 ° 8 © <]
=| O o} o] o] 17} 2 el =] o
gl £ 2| g| 2| s| 8| &| §| 3| @
o| | o o| o of 5] =] T| aof O
* Initial communication with the Positioning |* Replace the Motion CPU.
1310 Multiple CPU system did not control
complete normally. does not
» Motion CPU fault. start.
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APPENDIX 1.4 Servo errors

(1)

(2)

Servo amplifier errors (2000 to 2799)

These errors are detected by the servo amplifier, and the error codes are [2000]
to [2799].

The servo error detection signal (M2408+20n) turns on at the servo amplifier
error occurrence. Eliminate the error cause, reset the servo amplifier 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
[2499] are for warnings.)

(Note-1): As for the excessive regeneration (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.

Vector inverter errors (2300 to 2799)

These errors are detected by the vector inverter, and the error codes are [2300]
to [2799].

The servo error detection signal (M2408+20n) turns on at the vector inverter error
occurrence. Eliminate the error cause, reset the servo amplifier 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 [2499] are for
warnings.)

Details of servo errors are shown in Table 1.12.

/N CAUTION

@ If a controller, servo amplifier or vector inverter self-diagnosis error occurs, check the points
stated in this manual and clear the error.
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Table 1.12 Servo error (2000 to 2799) list

amplifier overlapped.

Error Error cause Error . .
Error check ) Corrective action
code Name Description processing
*» The power supply voltage is 160VAC » Measure the input voltage (R, S,
or less. (320VAC or less for 400VAC T) with a voltmeter.
_series servoamplifier)  ________| | | __________
* Interruption of 15[ms] or longer Any time during » Monitor with an oscilloscope to
2010 |Low voltage occurred. operation check whether a momentary
_________________________ power interruption has occurred.
*» The power supply voltage dropped at * Review the power capacity.
the start, etc. due to the insufficient
power capacity.
*» Servo amplifier SRAM fault. * Servo amplifier * Replace the servo amplifier.
+» Servo amplifier EPROM check sum ower on.
2012 |Memory error 1 P P )
error. » Multiple CPU
system power on.
2013 |Clock error + Servo amplifier clock fault.
* Servo amplifier hardware fault. Any time during * Replace the servo amplifier.
2014 |Watchdog * Multiple CPU system hardware fault. operation * Replace the Multiple CPU
system.
2015 |Memory error 2 |» Servo amplifier EEPROM fault. » Replace the servo amplifier.
* Fault in communication with the » Check the encoder cable
encoder. connector for disconnection.
. * Replace the servomotor.
o Immediate
2016 |Encoder error 1 * Servo amplifier ) * Replace the encoder cable.
power on. stop » Check the combination of
* Multiple CPU encoder cable type (2-wire/4-
system power on. wire type) and servo parameter.
* Faulty device in the servo amplifier * Replace the servo amplifier.
2017 |PCB error y P P P
PCB.
» Check sum error of the servo
2019 |Memory error 3
v amplifier flash ROM.
* Fault in communication with the » Check the encoder cable
encoder. connector for disconnection.
2020 |Encoder error 2
* Replace the servomotor.
* Replace the encoder cable.
* The servo-on (SON) signal turned on * Remove the cause of the
when the ready signal (RD) turned off converter alarm.
Converter RD
off (400VAC of the converter. Any time during * Release the alarm.
2021 1. Bus voltage is low. ;
series servo us voltage ! W_ ) operation
only) 2. Alarm occurrence in Fault in
y communication with the encoder
converter.
2021 * The servo amplifier axis No. installed * Set correctly so that the axis No.
(Note-1) |Axis set error the same base unit for the servo does not overlap.
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Table 1.12 Servo error (2000 to 2799) list (Continued)

(Home position return must be re-
executed after release of the error.)

Error Error cause Error . )
Error check ) Corrective action
code Name Description processing
* Interface unit (MR-J2M-P8B) for servo + Connect the interface unit (MR-
amplifier connection fault. J2M-P8B) for servo amplifier to
the base unit (MR-J2M-BUJ) for
2022 |Baseunitbus |________________________\ | L servo amplifier correctly. _ __ _ _
MNote) | error 1 « Interface unit (MR-J2M-P8B) for servo * Replace the interface unit (MR-
amplifier fault. J2M-P8B) for servo amplifier.
* Base unit (MR-J2M-BUO) for servo * Replace the base unit (MR-J2M-
amplifier fault. BUO) for servo amplifier.
« Servo amplifier connection fault. * Connect the servo amplifier to
the base unit (MR-J2M-BUJ) for
2023 |Baseunitbus |- -oooooo oo} | | servo amplifier correctly. . ____
(Note) | srror 2 + Servo amplifier fault. . . . |* Replace the servo amplifier.
________________________ Any time during Immediate |- - - _ - - ________
* Base unit (MR-J2M-BU) for servo operation stop * Replace the base unit (MR-J2M-
amplifier fault. BUO) for servo amplifier.
* U, V, or W of the servo amplifier » Check whether the servomotor
Output ground output grounded. has short-circuited.
2024 fault * Correct the U, V, W wiring of the
servo amplifier.
*» Replace the servomotor.
+ Servo amplifier connection fault. +» Connect the servo amplifier to
the base unit (MR-J2M-BUJ) for
2024 |Servo amplifier |___ _____________________|\ | L servo amplifier correctly. _ __ _ _
(Note-1) mounting error |+ Base unit (MR-J2M-BUO) for servo * Replace the servo amplifier.
B N R
« Faulty parts in servo amplifier. * Replace the servo amplifier.
* The voltage of the supercapacitor * Turn the power on for 2 to 3
inside the absolute position encoder Immediate | minutes to charge the
has dropped. stop supercapacitor, switch the power
" off to on again, and set the
* Servo amplifier -
Batteryerror | _ _ _ _ _ _ _ _ ________________ power on. Home |_home positionreturn._ _ __ _ _ _
2025 |(Absolute * The battery voltage is low.  Multiple CPU position |+ Turn the servo amplifier power
position erase) return off, then measure the battery
system power on.
________________________ request | voltage.
+ Battery cable or battery fault. (N(o)t(’;l-ﬂ * Replace the battery of the servo

amplifier.
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Table 1.12 Servo error (2000 to 2799) list (Continued)

* An overshoot occurred because the
servo system is unstable.

* Encoder fault.

Error Error cause Error . )
Error check ) Corrective action
code Name Description processing
* The frequency of ON/OFF switching * Reduce the frequency of
of the power transistor for acceleration and deceleration or
regeneration is too high. (Caution is feed speed while checking the
required since the regenerative servomotor regeneration level
resistor could overheat.) [%].
* Reduce the load.
* Increase the servomotor
e oo _capacity. | _____________
Excessive * Servo parameter (system settings) » Check the servo parameters
2030 regeneration setting error. (regenerative resistor and motor
type settings in the system
e oo _settings). _ _____________
* Incorrect wiring of regenerative +» Connect the regenerative
resistor. resistor correctly.
» Regenerative resistor fault. * Replace the regenerative
resistor.
*» Power transistor for regeneration * Replace the servo amplifier.
damaged by short circuit.
» The motor speed exceeded 115[%] or Any time during Immediate |* Check the motor speed in the
more of the rated speed. operation stop servo parameters.

* Check if the number of pulses
per revolution and travel value
per revolution in the fixed
parameters match the machine

e oo _system. _ _____________

» An overshoot occurred because the « If an overshoot occurs during
acceleration/deceleration time acceleration/deceleration, check

constant is too small. the acceleration/deceleration

2031 |Overspeed time in the fixed parameters.

* Adjust the position loop
gain/position control gain 1, 2 or
speed loop gain/speed control
gain 1, 2 of the servo
parameters, or increase the
speed differential compensation

» Check the encoder cable for
wire breakage.

* Replace the servomotor.

(Note-2): SW6RN-SV13QL1/SV22Q0 (Ver.00L or later)
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Table 1.12 Servo error (2000 to 2799) list (Continued)

Error Error cause Error . )
Error check ) Corrective action
code Name Description processing

* U, V, Win the servo amplifier outputs *» Check if there is a short circuit
have short circuited with each other. between U, V, W of the servo

el _ amplifier outputs. __ _ ______

* U, V, Win the servo amplifier outputs » Check if U, V, W of the servo
have shorted to ground. amplifier outputs have been

grounded to the ground
terminal.

» Check if U, V, W of the
servomotor are grounded to the
core. If grounding is found,
replace the servo amplifier

el _and/or servomotor. | _ __ ____

* Incorrect wiring of U, V, W phases in + Correct the wiring.

2032 |Overcurrent the servo amplifier outputs.

* The servo amplifier transistor is * Replace the servo amplifier.

Mdamaged._ ________________| | ..

« Failure of coupling between * Replace the servomotor.

_servomotorand encoder_ _______| | | _____

» Encoder cable failure . ____ - Replace the encoder cable. _ _

* A servomotor that does not match the * Check the connected motor in

_setting has been connected. _ _ _ __ _the systemsettings. _______

* The servomotor oscillated. » Check and adjust the gain

setting value in the servo

________________________ _Pparameters. ____________

* Noise entered the overcurrent Any time during Immediate |* Check if any relays or solenoids
detection circuit. operation stop are operating in the vicinity.

* The converter bus voltage exceeded * Increase the
400[V] or more. (800VAC or more for acceleration/deceleration time in
400VAC series servo amplifier.) the fixed parameters.

* The frequency of +» Check the connection between
acceleration/deceleration was too C and P of the terminal block for
high for the regenerative ability. regenerative resistance.

* The regenerative resistor has been

_connectedincorrectly. _________| | | _____

* The regenerative resistor in the servo » Measure between C and P of

2033 |Overvoltage amplifier is destroyed. the terminal block for
regenerative resistance with a
multimeter; if abnormal, replace
the servo amplifier. (Measure
about 3 minutes after the charge

el _lamphas tumed off.) _______

*» The power transistor for regeneration * Replace the servo amplifier.

Jsdamaged. ______________| | ...

» The power supply voltage is too high. » Measure the input voltage (R, S,

T) with a voltmeter.

« Data received from the Multiple CPU » Check the connection of
system is fault. SSCNET cable.

Communica- * Check if there is a disconnection

2034 tions error in the SSCNET cable.

* Check if the SSCNET cable is
clamped correctly.
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Table 1.12 Servo error (2000 to 2799) list (Continued)

overheating

option are overheated.

* The thermal protector incorporated in
the encoder is faulty.

Error Error cause Error . .
Error check ) Corrective action
code Name Description processing
* There is excessive variation in the » Check the command speed and
position commands and command the number of pulses per
speed is too high from the Multiple revolution/travel value per
CPU system. revolution of the fixed
el _parameters. ____________|
* Noise entered the commands from *» Check the connection of
2035 |Data error the Multiple CPU system. SSCNET cable.

+ Check if there is a disconnection
in the SSCNET cable.

* Check if the SSCNET cable is
clamped correctly.

* Check if any relays or solenoids
are operating in the vicinity.

+ Fault in communication with the *» Check the connection of
Multiple CPU system. SSCNET cable.
2036 Transmission * Check if there is a disconnection
error in the SSCNET cable.

* Check if the SSCNET cable is

clamped correctly.
2038 DRU parameter|* DRU parameter No.2 or 23 setting + Set the DRU parameter correctly.
adjustment differs from other servo amplifiers.
(Note-1) error
2042 |Feedback error |* Encoder signal fault. *» Replace the servomotor.
* The heat sink in the servo amplifier is Any time during Immediate |- If the effective torque of the
overheated. operation stop servomotor is high, reduce the
« Servo amplifier error (rated output load.
over) * Reduce the frequency of
» Power repeatedly turned on/off during acceleration/deceleration.
overload. * Check if the servo amplifier's fan
« Cooling fault has stopped. (MR-H150B or
higher)
2045 |Fin overheating * Check if the passage of cooling
air is obstructed.

* Check if the temperature inside
the panel is too high (range: 0 to
+55[°C] (32 to 131[°F])).

* Check if the electromagnetic
brake was actuated from an
external device during operation.

* Replace the servo amplifier.

* The servomotor is overloaded. « If the effective torque of the
servomotor is high, reduce the
_________________________ load-__ . _____|
2046 Servomotor * The servomotor and regenerative * Check the ambient temperature

of the servomotor (range: 0 to
+40[°C] (32 to 104[°F])).

* Replace the servomotor.
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Table 1.12 Servo error (2000 to 2799) list (Continued)

Error
code

Error cause

Name

Description

Error check

Error
processing

Corrective action

2050

Overload 1

* An overload current of about 200[%]
continuously supplied to the servo
amplifier or servomotor.

2051

Overload 2

* The servo amplifier or servomotor
was overloaded at a torque close to
the maximum torque (95[%] or more
of the current control value).

2052

Error excessive

* The droop pulses of the deviation
counter exceeded the error excessive
alarm level set in the servo
parameters.

Any time during
operation

Immediate
stop

* Check if there has been a
collision at the machine.

« If the load inertia is very large,

either increase the time constant

for acceleration/deceleration or

reduce the load.

If hunting occurs, adjust the

position loop gain in the servo

parameters.

Check the connection of U, V, W

of the servo amplifier and

servomotor.

Check for disconnection of the

encoder cable.

Replace the servomotor.

Check if there has been a
collision at the machine.
If the load inertia is very large,

either increase the time constant
for acceleration/deceleration or
reduce the load.

If hunting occurs, adjust the
position loop gain/position

control gain 1, 2, speed loop
gain/speed control gain 1, 2 in
the servo parameters.

Check the connection of U, V, W
of the servo amplifier and
servomotor.

Check for disconnection of the
encoder cable.

Replace the servomotor.

If the voltage of the bus in the
servo amplifier has dropped
(charge lamp has turned off),
replace the servo amplifier.

Check if there has been a
collision at the machine.
Increase the time constant for

acceleration/deceleration.

Increase the position loop
gain/position control gain 1, 2, in
the servo parameters.

Check for disconnection of the
encoder cable.

Replace the servomotor.

If the voltage of the bus in the
servo amplifier has dropped
(charge lamp has turned off),
replace the servo amplifier.
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Table 1.12 Servo error (2000 to 2799) list (Continued)

Error Error cause Error . )
Error check ) Corrective action
code Name Description processing
+ Servo amplifier having large load is + Change the slot of the servo
adjacent. _amplifier whose load is large._ _ _ |
*Reducetheload._ _________|
: Reexamine the operation pattern. |
» Use a servomotor whose output is
________________________ large. _ __ _____________]
2053 |Multiple axis [, Servo system is instable and hunting. « Repeat acceleration/deceleration
(Note-t) |overload _and perform automatic tuning. _ _ |
Immediate |. 1y off automatic tuning and
________________________ S1P | make gain adjustment manually. |
* Encoder cable and power cable (U, V, » Make correct connection.
W) coming out of one servo amplifier
are connected to the incorrect
servomotor.
+ Alarm occurred in one or more axes of * Remove the alarm causes of all
2054 [Servo amplifier | the servo amplifier installed to the servo amplifiers where alarm has
(Note-1) |alarm base unit (MR-J2M-BU) for servo occurred.
amplifier.
RS232 » Serial communication error occurred * Check for disconnection of the
o between servo amplifier and cable.
2086 |communication L ) L
error communication device (parameter * Replace the communication
unit or personal computer). devices.
|+ The voltage of the battery installed in * Replace the battery.
2102 |[Battery warning .
the servo amplifier has become low.
* The power supply voltage to the Any time during * Replace the battery.
Battery absolute position encoder become operation » Check the encoder cable for wire
2103 [disconnection low. breakage.
warning Operation |+ Replace the servomotor.
continues [+ Replace the servo amplifier.
* An excessive regeneration error * Refer to the details on the
) [2030] may be occurred excessive regeneration error
Excessive 8
} (regeneration level of 85[%] of the [2030].
2140 (regeneration . )
) maximum load capacity for the
warning . .
regenerative resister has been
detected).
Overload * An overload error [2050], [2051] is * Refer to the details on the
Vi
2141 arnin likely to occur (85[%] of overload overload errors [2050], [2051].
warni
g level has been detected).
+ Absolute position encoder pulses Operation [+ Take noise suppression measure.
faulty. continues |* Replace the servomotor.
Home |+ Execute the home position return
Absolute »
. position | after measures.
2143 |position counter
) return
warning
request
ON
(Note-2)
» Servo amplifier are forced stop state. * Ensure safety and release the
Servo forced . . .
2146 (Servo amplifier input signal EM1 is ) forced stop.
stop Immediate
OFF.) )
Emergency » An emergency stop (EMG) signal stop * Ensure safety and release the
2147 . .
stop input from the Multiple CPU system. emergency stop.
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Table 1.12 Servo error (2000 to 2799) list (Continued)

Error Error cause Error . )
Error check ) Corrective action
code Name Description processing
* The servo ON (SON) signal turned on * Turn on the main circuit
2149 Main circuit while the contactor turned off. contactor or circuit power supply.

OFF warning |* The main circuit bus voltage fell to

215[V] or lower at 50[r/min] or lower. Any time during Operation

— operation continues —
Home position |* After a home position return » Execute the home position return

2196 |setting error command, the droop pulses did not again.
warning become within the in-position range.

(Note-1): MR-J2M-B only
(Note-2): SWERN-SV13QC1/SV22Q (Ver.00N or later).
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Table 1.12 Servo error (2000 to 2799) list (Continued)

Error Error cause Error . .
— Error check ) Corrective action
code Name Description processing

Parameter error

» The servo parameter value is outside
the setting range. (Any unauthorized
parameter is ignored and the value
before setting is held.)

2301 |Amplifier setting

2302 [Regenerative resistor
2303 |Motor type

2304 |Motor capacity

2305 |Motor speed

2306 |Number of feedback pulses
2307 |Rotation direction setting

2308 |Automatic tuning setting

2309 |Servo response setting
2310 [Torque limit (forward)
2311 |Torque limit (reverse)
2312 [Load inertia ratio

2313 |Position control gain 1

2314 [Speed control gain 1

2315 |Position control gain 2

2316 |Speed control gain 2

2301 [Parameter 2317 [Speed integral compensation
to |error 2318 |Notch filter selection Any time during Operation |* Check the setting ranges of the
2336 |[(Servo 2319 |Feed forward gain operation continues | servo parameters.
amplifier) 2320 |In-position range
Electromagnetic brake
2321 sequence
Monitor output mode
2322 selection

2323 |Optional function 1

2324 |Optional function 2

2325 |Optional function 3

2326 |Optional function 4

2327 |Monitor output 1 offset
2328 |Monitor output 2 offset
2329 [Pre-alarm data selection
2330 |Zero speed

2331 |Error excessive alarm level
2332 |Optional function 5

2333 |Optional function 6

PI-PID control switch-over
position droop

Torque limit compensation
factor

Speed differential

2336 |compensation (Real speed
differential compensation)

2334

2335
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Table 1.12 Servo error (2000 to 2799) list (Continued)

Error Error cause Error . .
— Error check ) Corrective action
code Name Description processing

Parameter error

*» The vector inverter parameter value is
outside the setting range.

* The parameter is set during servo ON.

* The parameter is set by the inverter
parameter Pr.77 "parameter write disable
selection” at the parameter write disable
selection.

(Any unauthorized parameter is ignored
and the value before setting is held.)

2301 |Maximum speed
2302 |Electronic thermal O/L relay
2303 |Regenerative function selection

2304 | Special regenerative brake duty
2305 |Applied motor
2306 |Motor capacity

2307 |Number of motor poles

2308 |Online auto tuning selection

2309 | Torque restriction level

Torque restriction level
(regeneration)

2310

2311 | Torque restriction level (3 quadrant)

2312 | Torque restriction level (4 quadrant)

Parameter . . Any time during Operation |* Check the setting ranges of the
2301 Easy gain tuning response level ) . .
error 2313 ; operation continues vector inverter parameters.
to setting
(Vector
2332 inverter) 2314 |Easy gain tuning selection

2315 |Number of encoder pulses

2316 |Encoder rotation direction

2317 | Thermal relay protector input

2318 |Position loop gain

2319 |Position feed forward gain
2320 |In-position width

2321 |Excessive level error
2322 |Speed control P gain 1

2323 |Speed control integral time 1

2324 |Model speed control gain

2325 |Notch filter frequency

2326 |Notch filter depth

Speed feed forward control/model
adaptive speed control selection
2328 |Speed feed forward filter

Speed feed forward torque
restriction

2330 [Load inertia ratio

2331 |Speed feed forward gain

2327

2329

2332 |DA1 terminal function selection
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Table 1.12 Servo error (2000 to 2799) list (Continued)

Error Error cause Error . .
Error check Corrective action

code Name Description processing

2333 |Speed monitoring reference

2334 |Current monitoring reference

2335 |DA2 terminal function selection

Parameter ) . . . .
2333 error 2336 |Overspeed detection level Any time during Operation |+ Check the setting ranges of the
to (Vector 2337 | Torque characteristic selection operation continues vector inverter parameters.
2339 inverter) 2338 Constant output region torque

characteristic selection

2339 | Torque monitoring reference
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Table 1.12 Servo error (2000 to 2799) list (Continued)

Error Error cause Error . )
When error checked Corrective action

code Name Description processing

» The parameter setting is wrong.
» The parameter data was corrupted.

2601 [Amplifier setting

2602 [Regenerative resistor
2603 [Motor type

2604 |Motor capacity

2605 [Motor speed

2606 [Number of feedback pulses
2607 [Rotation direction setting

2608 [Automatic tuning setting

2609 [Servo response setting
2610 [Torque limit (forward)
2611 [Torque limit (reverse)
2612 [Load inertia ratio

2613 |Position control gain 1

2614 [Speed control gain 1

2615 [Position control gain 2

2616 |Speed control gain 2

2617 |Speed integral compensation
2618 [Notch filter selection
2619 |Feed forward gain

« After checking and correcting of
2601 Initial the parameter setting, turn off to

to  |parameter 2620 |In-position range ) on or reset the power of Multiple
Electromagnetic brake power-on. Immediate | p, system.
sequence  Multiple CPU stop

» Servo amplifier

2636 |error 2621
(Servo
amplifier) 2622

Monitor output mode system power on.
selection

2623 |Optional function 1

2624 |Optional function 2

2625 [Optional function 3

2626 |Optional function 4

2627 |Monitor output 1 offset
2628 |Monitor output 2 offset
2629 |Pre-alarm data selection
2630 |Zero speed

2631 |Error excessive alarm level
2632 |Optional function 5

2633 [Optional function 6

PI-PID control switch-over
position droop

Torque limit compensation
factor

Speed differential

2636 [compensation (Real speed
differential compensation)

2634

2635

2637 » The parameter data was corrupted. + Explain the error symptom and
to get advice from our sales
2699 representative.
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Table 1.12 Servo error (2000 to 2799) list (Continued)

Error Error cause Error . .
Error check Corrective action

code Name Description processing

* The parameter setting is wrong.
» The parameter data was corrupted.

2601 |Maximum speed
2602 |Electronic thermal O/L relay
2603 |Regenerative function selection

2604 |Special regenerative brake duty
2605 |Applied motor
2606 |Motor capacity

2607 |Number of motor poles

2608 |Online auto tuning selection

2609 | Torque restriction level

Torque restriction level
(regeneration)

2610

2611 | Torque restriction level (3 quadrant)

2612 | Torque restriction level (4 quadrant)

Easy gain tuning response level

2613 ;
setting

2614 |Easy gain tuning selection

2615 |Number of encoder pulses

2616 |Encoder rotation direction

2617 | Thermal relay protector input

Initial iti i * Vector inverter
arameter 2618 |Position loop gain ower on « After checking and correcting of
2601 eror 2619 |Position feed forward gain I‘\)/Iulti . C.PU s the parameter setting, turn off
to 2620 In-position width P P to on or reset the power of
(Vector system power

2639 2621 |Excessive level error Multiple CPU system.

2622 |Speed control P gain 1 on.

inverter)

2623 |Speed control integral time 1

2624 |Model speed control gain

2625 |Notch filter frequency

2626 |Notch filter depth

Speed feed forward control/model
adaptive speed control selection
2628 |Speed feed forward filter

Speed feed forward torque
restriction

2630 [Load inertia ratio

2631 |Speed feed forward gain

2627

2629

2632 |DA1 terminal function selection

2633 | Speed monitoring reference

2634 |Current monitoring reference

2635 |[DA2 terminal function selection

2636 |Overspeed detection level

2637 | Torque characteristic selection

Constant output region torque
characteristic selection

2638

2639 | Torgue monitoring reference
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Table 1.12 Servo error (2000 to 2799) list (Continued)

Error L
Description Remark
code
» Error codes peculiar to vector inverter. (Note-2): Refer to the Instruction Manuals of the vector
Code inverter FR-V500 and FR-V5NS for a based on
Error - the code address for details.
address Description

code (Note-2)

2710 | E.OC1 |Overcurrent shut-off during acceleration

2711 | E.OC2 |Overcurrent shut-off during constant speed

2712 | E.OC3 |Overcurrent shut-off during deceleration

Regenerative overvoltage shut-off during

2713 | E.oV1 ]

acceleration

Regenerative overvoltage shut-off constant
2714 | E.OV2

speed

Regenerative overvoltage shut-off during
2715 | E.OV3 )

deceleration or stop

Inverter overload shut-off (electronic thermal
2716 | E-THT

relay)
9717 | ETHM Motor overload shut-off (electronic thermal

relay)

2718 | E.IPF |Instantaneous power failure protection
2719 | E.UVT |Undervoltage protection
2720 | E.BE |Brake transistor alarm detection

Output side earth (ground) fault overcurrent
protection
2722 | E.OHT |External thermal relay operation
2700 2723 | E.OLT |Motor overload
to 2724 | E.OPT |Option alarm
2799 2725 | E.OP1 |Option slot alarm (slot 1)
2726 | E.OP2 |Option slot alarm (slot 2)
2727 | E.OP3 |Option slot alarm (slot 3)
2728 | E.PE |Parameter storage device alarm
2729 | E.PUE |PU disconnection
2730 | E.RET |Retry count excess
2731 | E.CPU |CPU error
2733 | E.FIN |Fin overheat
2734 | E.OS |Overspeed occurrence
2735 | E.OSD |Speed deviation excess detection
2736 | E.ECT |Open cable detection
2737 | E.OD |Position error large
2738 | E.ECA |Orientation encoder no-signal
2739 | E.MB1 |Brake sequence error 1
2740 | E.MB2 |Brake sequence error 2
2741 | E.MB3 |Brake sequence error 3
2742 | E.MB4 |Brake sequence error 4
2743 | E.MB5 |Brake sequence error 5
2744 | E.MB6 |Brake sequence error 6
2745 | E.MB7 |Brake sequence error 7
2746 | E.P24 24V CD power output short circuit
2747 | E.CTE |Operation panel power supply short circuit

2721 | E.GF
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Table 1.12 Servo error (2000 to 2799) list (Continued)

Error L
Description Remark
code

(Note-2): Refer to the Instruction Manuals of the vector
Code inverter FR-V500 and FR-V5NS for a based on

address Description the code address for details.
(Note-2)

Error
code

2748 E.LF [Output phase failure protection

2700 2749 | E.P12 |12VDC power output short circuit
to 2750 | E.EP |Encoder mis-wiring detection

2799 2756 E.1 [Option alarm (error 1)

2757 E.2 |Option alarm (error 2)

2758 E.3 |Option alarm (error 3)

2761 E.6 [CPU error (error 6)

2762 E.7 |CPU error (error 7)
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APPENDIX 1.5 PC link communication errors

Table 1.13 PC link communication error codes list

Error codes stored
in D9196

Error description

Corrective action

01

* A receiving packet for PC link
communication does not
arrive.

* The arrival timing of the
receiving packet is too late.

» Check whether the power of PC has
been turned on.

* Check the connection of the
communication cable.

» Check the communication cable for
wire breakage.

» Check whether the ACJOBD-PCF/
A30CD-PCF has been installed
correctly.

02

* A receiving packet CRC code
is not right.

» Check whether there is a noise
source near the PC.

» Check the connection of the
communication cable.

* Check the communication cable for
wire breakage.

03

* A receiving packet data ID is
not right.

 Check whether the ALJOBD-PCF/
A30CD-PCF has been installed
correctly.

* Replace the ADOBD-PCF/A30CD-
PCF.

04

* The number of received
frames is not right.

» Check whether there is a noise
source near the PC.

*» Check the connection of the
communication cable.

* Check the communication cable for
wire breakage.

05

* A PC communication task
does not start.

« Start the communication task for PC
side.
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APPENDIX 2 Special Relays/special registers

APPENDIX 2.1 Special relays

Special relays are internal relays whose applications are fixed in the Motion CPU. For
this reason, they cannot be used in the same way as the normal internal relays by the
Motion SFC programs.

However, they can be turned ON/OFF as needed in order to control the Motion CPU.

The headings in the table that follows have the following meanings.

Item Explanation
No. « Indicates the device No. of the special relay.
Name « Indicates the name of the special relay.
Meaning « Indicates the nature of the special relay.
Details » Indicates detailed information about the nature of the special relay.

« Indicates whether the relay is set by the system or user, and, if it is set by system, when
setting is performed.
<Set by>
S: Set by system (Motion CPU)
U: Set by user (Motion SFC program or test operation using a peripheral device)
S/U: Set by both system (Motion CPU) and user
Set by <When set> Indicated only if setting is done by system (Motion CPU).
(When set) Main process: Set during each main processing (free time processing of the CPU)
Initial process: Set only during initial processing (when power supply is turned ON, or
when executed the reset)
Status change : Set only when there is a change in status
Error : Set when error is occurred.
Request : Set only when there is a user request (Special relay, etc.)

Operation cycle : Set during each operation cycle of the Motion CPU.
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Table 2.1 Special relay list

No. Name Meaning Details Set by Remark
(When set)
OFF : Normal * Turn on when there is one or more output modules control
M9000 |Fuse blown detection ON : Fuse blown module | of self CPU which fuse has been blown.
detected Remains on if normal status is restored.
* Turn on if a momentary power interruption of less than
OFF :AC/DC DOWN 20[ms] occurred during use of the AC power supply
t detected i .
M9005 | AC/DC DOWN detection not detecte module, ‘and reset by turning p(.)wer off Fo on
ON :AC/DC DOWN + Turn on if a momentary power interruption of less than
detected 10[ms] occurred during use of the DC power supply
module, and reset by turning power off to on.
* Turned on when the voltage of the external battery
reduces to less than specified value. Turn off when the
OFF : Normal voltage of the external battery becomes normal.
M9006 |Battery low
y ON : Battery low * Synchronizes with "BAT. LED" S(Occur an error)
« Check the voltage of the external battery, only when it is
set with "external battery use" by system setting.
* Turn on when the voltage of the external battery reduces
to less than specified value. Remains on if normal status
OFF :Normal is restored.
M9007 |Battery low latch
atiery fow faic ON :Battery low  Synchronizes with "BAT. LED"
* Check the voltage of the external battery, only when it is
set with "external battery use" by system setting.
M9008 |Self-diagnostic error OFF : No error *Turn ?n whgn error is found-as a result of self-diagnosis.
ON :Error Remains on if normal status is restored.
M9010 | Diagnostic error OFF : No error * Turn on when error is found as a result of diagnosis. NN(taw1
9 ON :Error Remains on if normal status is restored. (Note-1)
OFF :lIgnored
* Write clock data stored in D9025 to D9028 to the clock
M9025 |Clock data set request ON L?Se;;equest present element when M9025 has changed from off o on. U
OFF :N
M9026 |Clock data error ON - E:)r:rrror * Turn on by clock data (D9025 to D9028) error. S(Request)
OFF :Ignored * Read clock data from D9025 to D9028 in BCD when
M9028 |Clock data read request ON  :Read request M9028 is on. U
M9036 |Always ON 8:;1': . ;I)':rn on without regard to position of RUN/STOP switch
- - — - S(Main processing)
ON * Turn off without regard to position of RUN/STOP switch
M9037 |Always OFF
OFF —— on.
M9060 |Error reset OFF — ON : Error reset * A release of the error is executed. U (N'\(l,gﬂ)
* Turn on when a "watchdog timer error” is detected by the
Motion CPU self-diagnosis function.
ON : Abnormal i i
M9073 |PCPU WDT error flag or! When tlhe Motion QPU detects a WDT error, it exgcutes an S(Oceur an error)
OFF :Normal immediate stop without deceleration of the operating axes.
* The error cause is stored in the "Motion CPU WDT error
cause (D9184)".
ON PR RBADY | o arametrs and it wich
M9074 PCPU READY complete completion out u‘t) data, etc !are chepcked and if no error is detected S(Request)
flag OFF :PCPU READY P » 810 ’ q
uncombletion this flag turns on.
P * Turn off when the PLC ready flag (M2000) turns off.
* This flag status indicates whether a TEST mode
ON :TEST mode isin established from a peripheral device is currently in
effect. effect.
M9075 | Test mode ON fl S(R t
estmode ag OFF :TEST mode is notin [+ If the TEST mode is not established in response to a (Request)
effect. TEST mode request from a peripheral device, the
"TEST mode request error flag (M9078)" will turn on.
External forced stop ON : Forced stop OFF ) . .
M9076 * This flag status indicate whether the forced stop. S(Operation cycle
input flag OFF : Forced stop ON s 1ag us indi whetherthe for P (Operation cycle)

(Note-1): It adds newly at the Motion controller Q series.
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Table 2.1 Special relay list (continued)

No. Name Meaning Details Set by Remark
(When set)
ON  : Atleast one D714 to * This flag indicates Whether-the sgttmg dg&gnated at the
D719 setting is manual pulse generator axis setting register (D714 to D719)
M9077 Manual pulse generator abnormal 9 is normal or abnormal.
axis setting error flag OFF - AllD714 t.o D719 * When this relay turns on, the error content is stored at the
’ . manual pulse generator axis setting error register (D9185 to
settings are normal.
D9187).
* Turn on if the TEST mode is not established in response to a
M9078 TEST mode request ON : Abnormal TEST m(?de request from a peripheral dewcg. S(Ocour an error)
error flag OFF : Normal * When this relay turns on, the error content is stored at the
TEST mode request error register (09182 to D9183).
« This flag status indicates whether the positioning data of the
servo program(K) specified with the Motion SFC program is
Servo program setting ON : Abnormal normal or abnormal, and if error is detected this flag turns
M9079
error flag OFF : Normal on.
» The content of a servo program setting error is stored at
D9189 and D9190.
* The servo parameter of servo parameter read request axis
S 1 d OFFtoON: S
M9104 reer::s‘:::‘me errea © arameetrevfrea . set as D9104 is reflected in the Motion CPU from the servo u
q 9 P amplifier at the time of OFF to ON.
ON : Servo parameter
Servo parameter readin readin P * This flag turn on while having read the servo amplifier
M9105 P g 9 to the Motion CPU. It turn off automatically after reading S(Reading)
flag OFF : Except servo )
. completion.
parameter reading.
M9216 CPU No.1 MULTR OFF toON: * Turn on when the data read from CPU No.1 is performed
complete flag CPU No.1 read completion| normally by MULTR instruction.
M9217 CPU No.2 MULTR OFF toON: » Turn on when the data read from CPU No.2 is performed
complete flag CPU No.2 read completion| normally by MULTR instruction. .
S(Read completion)
M9218 CPU No.3 MULTR OFF toON: » Turn on when the data read from CPU No.3 is performed
complete flag CPU No.3 read completion| normally by MULTR instruction.
M9219 CPU No.4 MULTR OFF toON: * Turn on when the data read from CPU No.4 is performed
complete flag CPU No.4 read completion| normally by MULTR instruction.
OFF : CPU No 1 reset « Turn off at rfeset release of the CPU No.1. . New
* Turn on during reset of the CPU No.1. (It also contains when a (Note-1)
M9240 [CPU No.1 reset flag release ) )
ON  : CPU No resettin CPU is removed from the base unit.)
) ) 9 |. The other CPU is also resetting.
« Turn off at reset release of the CPU No.2.
OFF :CPU No.2 reset * Turn on during reset of the CPU No.2. (It also contains when a
M9241 [CPU No.2 reset flag release CPU is removed from the base unit.)
ON : CPU No.2 resetting |+ The error of the "MULTI CPU DOWN?" (error code : 7000)
occurs in the other CPU.
« Turn off at reset release of the CPU No.3. S(Change status)
OFF :CPU No.3 reset « Turn on during reset of the CPU No.3. (It also contains when a
M9242 [CPU No.3 reset flag release CPU is removed from the base unit.)
ON : CPU No.3 resetting |+ The error of the "MULTI CPU DOWN?" (error code : 7000)
occurs in the other CPU.
« Turn off at reset release of the CPU No.4.
OFF :CPU No.4 reset * Turn on during reset of the CPU No.4. (It also contains when a
M9243 [CPU No.4 reset flag release CPU is removed from the base unit.)
ON : CPU No.4 resetting |* The error of the "MULTI CPU DOWN?" (error code : 7000)
occurs in the other CPU.

(Note-1): It adds newly at the Motion controller Q series.
(Note-2): The CPU No.1 is reset after the factor of the stop error is removed to cancel a stop error. — Resetting is cancelled.
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Table 2.1 Special relay list (continued)

No. Name Meaning Details (Wieetnbsyet) Remark
OFF :CPU No.1 normal |+ Turn off when the CPU No.1 is normal. (It contains at
M9244 [CPU No.1 error flag ON :0OnCPUNo.1stop | continuation error.)
error « Turn on during stop error of the CPU No.1. (Note-2)
OFF :CPU No.2 normal |+ Turn off when the CPU No.2 is normal. (It contains at
M9245 [CPU No.2 error flag ON :0OnCPUNo.2stop | continuation error.)
error + Turn on during stop error of the CPU No.2. (Note-2) S(Change status) (N’\é?‘;’ﬂ)
OFF :CPU No.3 normal |+ Turn off when the CPU No.3 is normal. (It contains at
M9246 [CPU No.3 error flag ON :OnCPUNOo.3stop | continuation error.)
error - Turn on during stop error of the CPU No.3. (Note-2)
OFF :CPU No.4 normal |+ Turn off when the CPU No.4 is normal. (It contains at
M9247 [CPU No.4 error flag ON :0nCPUNo.4stop | continuation error.)
error - Turn on during stop error of the CPU No.4. (Note-2)

(Note-1): It adds newly at the Motion controller Q series.

(Note-2): The CPU No.1 is reset after the factor of the stop error is removed to cancel a stop error. — Resetting is cancelled.
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APPENDIX 2.2 Special registers

Special registers are internal registers whose applications are fixed in the
Motion CPU. For this reason, it is not possible to use these registers in Motion
SFC programs in the same way that normal registers are used.

However, data can be written as needed in order to control the Motion CPU.
Data stored in the special registers are stored as BIN values if no special
designation has been made to the contrary.

The headings in the table that follows have the following meanings.

Item Explanation
Number » Indicates the No. of the special register.
Name » Indicates the name of the special register.
Meaning « Indicates the nature of the special register.
Details » Indicates detailed information about the nature of the special register.

« Indicates whether the register is set by the system or user, and, if it is set by system,
when setting is performed.
<Set by>
S: Set by system (Motion CPU)
U: Set by user (Motion SFC program or test operation using a peripheral device)
S/U: Set by both system (Motion CPU) and user
Set by <When set> Indicated only if setting is done by system (Motion CPU).
(When set) Main process: Set during each main processing (free time processing of the CPU)
Initial process: Set only during initial processing (when power supply is turned ON, or
when executed the reset)
Status change : Set only when there is a change in status
Error : Set when error is occurred.
Request : Set only when there is a user request (Special relay, etc.)

Operation cycle : Set during each operation cycle of the Motion CPU.
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Table 2.2 Special register list

No. Name Meaning Details Set by Remark
(When set)
Module No. with » When fuse blown modules are detected, the lowest I/O module No. is stored
D9000 |Fuse blown No. .
blown fuse in D9000.
1 is added to the stored value each time the input voltage becomes 85[%)]
D9005 AC/DC DOWN Number of times (AC power supply/65[%] DC power supply) or less of the rating while the
counter No. for AC/DC DOWN | CPU module is performing an operation, and the value is stored in BIN
code.
* When error is found as a result of self-diagnosis, error No. is stored in BIN
Diagnostic error code.
D9008 | Diagnostic error nun?ber * Refer to "19.4 Multiple CPU Error Codes" of the "Q173CPU(N)/Q172CPU(N)
Motion Controller (SV13/SV22) Programming Manual (Motion SFC) " for
details of the error code.
* The age (A.D, the rightmost two digits) when data on D9008 are updated,
and the month stored with a BCD code two digits.
D9010 B15 to B8 B7 to Bo Example: October 1995
[ Year(0 to 99) [Month(1 to 12)| H9510
* The day when data on D9008 are updated, and the hour stored with a BCD
D9011 Diagnostic error  |Diagnostic error code two digits.
occurrence time  |occurrence time B15 to B8 B7 to B0 Example:25st, 10 a.m
‘ Day(1 to 31) ‘ Hour(0 to 23)‘ H2510 S(Occur an error)
* The minute when data on D9008 are updated, and the second stored with a
BCD code two digits.
D9012 E le : 35 min.. 48
B15 to B8B7 to BO Example: 35 min., 48 sec.
Minute(0 to 59) | Second(0 to 59) H3548 New
(Note)
* The classification code to judge the error information stored in the error
information (D9014) is stored.
Error information [Error information [+ The following codes are stored.
D9013 - -
classification classification code | 0: None
1: Module No./CPU No./Base No.
2: Parameter No.
« Error information to comply with the diagnostic error (D9008) is stored.
There are following two types information to be stored.
1) Module No./CPU No./Base No.
D9014 | Error information | Error information . Module No. or CPU N?' is stored according to the error which occurred
in the case of the Multiple CPU system.
(Refer to each error code which is stored.)
CPU No.1: 1, CPU No.2: 2, CPU No.3: 3, CPU No.4: 4
2) Parameter No.
* The operation states of CPU as shown below are stored in D9015.
B15 B12B11 B8 B7 B4 B3 BO
T T T T T T T T T T T T
‘ | | L 1 | | | 1 | | | 1 | | ‘
- >
2) 1)
Operating state of |Operating state of
D9015 CPU CPU 1) Operating state of CPU 0: RUN
2: STOP
S(Main processing)
2) STOP cause 0: RUN/STOP switch
Note: Priority is earliest first 4: Error
D9017 | Scan time Scan tlme . Malr'1 cycle is stored in the unit 1ms.
(1ms units) « Setting range (0 to 65535[ms]) (Netw)
ote,
D9019 Maximum scan  |Maximum scan » The maximum value of the main cycle is stored in the unit 1ms.
time time (1ms units) « Setting range (0 to 65535[ms])
« Stores the year (2 lower digits) and month in BCD.
BI5S to B12B11 to B8 B7 to B4 B3 to Bo Example : July 1993
Clock data T T T T I — L——
D9025 [Clock data [ [ ro for H9307 S/U(Request)
(Year, month) S R I
Year Month

(Note): It adds newly at the Motion controller Q series.
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Table 2.2 Special register list (continued)

information

D9186: One pulse input magnification setting error is stored in b0 to b15
(axis 1 to axis 16).
D9187: One pulse input magnification setting error is stored in b0 to b15

(axis 17 to axis 32).

No. Name Meaning Details Set by Remark
(When set)
« Stores the day and hour in BCD.
Clock dat BI5 to B12B11 to B8 B7 to B4B3 to Bo Example:31st, 10 a.m.
D9026 | Clock data ock data N H3110
(Day, hour) P I B I I
Day Hour
« Stores the minute and second in BCD.
Clock dat B15 to B12B11 to B8 B7 to B4B3 to B0 Example : 35 min., 48 sec.
D9027 |Clock data ock ca'a REEEEEE R H3548
(Minute, second) N U B R
Minute Second
« Stores the day of the week in BCD. S/U(Request)
B15: t? IB1ZB11I l? IBB B7I l? ‘B4 BSI t:) IBO EXampIe :
‘IIII\I‘II\‘III‘ Frlday
1 I 1 1 I 1 I 1 I 1 1 1
I TN T Y TN N T [N TN N N SN (R B HO005
Clock dat: T L Day of week
D9028 |Clock data ock cata o] Sunday
(Day of week) "0" must be set here. 1| Monday
2 Tuesday
3 | Wednesday
4 Thursday
5 Friday
6 Saturday
Error No. of
D9060 |Error reset ror . 00 « Error No. of canceling error is stored. U
releasing an error
D9061 |Multiple CPU No. [Multiple CPU No. |+ CPU No. of the self CPU is stored. S(Initial processing) (Ngt\g)
Servo parameter + Axis No. of servo amplifier which begins to read servo parameter is setting.
_ |Servo parameter X
D9104 |read request axis read axis No Q173CPU(N): 1 to 32 (Axis1 to 32) u
No. ) Q172CPU(N): 1 to 8 (Axis1 to 8)
Itis operating in
D9182 | Test mode requirement error |+ Each axis is stopplng:l 0/Opera$lng: 1, information is stored as a bit data.
D9183 |request error occurrence of the D9182: b0 to b15 (Axis 1 to Axis 16)
q test mode, axis D9183: b0 to b15 (Axis 17 to Axis 32)
information
The following error codes are stored in D9184.
1: S/W fault 1
2: Operation cycle over
3: Q bus WDT error
4: WDT error
) . 30: Information processor H/W error
Motion CPU E f
o818 e o e 21 0215 i
250 to 253: Servo amplifier interface H/W fault
300: S/W fault3
301: 15 CPSTART instructions of 8 or more points were started S(Oceur an error)
simultaneously.
302: During ROM operation, system setting data, program and
parameter written to internal FLASH ROM are fault.
+ Contents of the manual pulse generator axis setting error is stored when the
manual pulse generator axis setting error flag (M9077) turn on.
(Normal: O/Setting error: 1)
D9185 [Manual pulse Manual pulsg D9185: The manual pulse generator axis setting error is stored in b0 to b2
. generator axis (P1to P3).
D9186 |generator axis setting error The smoothing magnification setting is stored in b3 to b5 (P1 to P3)
D9187 |setting error 9 9 mag 9 '

(Note): It adds newly at the Motion controller Q series.
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Table 2.2 Special register list (continued)

No. Name Meaning Details Set by Remark
(When set)
Motion operation |Motion operation . . . . . . X New
D9188 * The time when the motion operation cycle is stored in the [ys] unit. S(Operation cycle) (Note)
cycle cycle
D9189 Error program Error program No. of[When the servo program setting error flag (M9079) turns on, the erroneous
No. servo program servo program No. will be stored.
S(Occur an error)
D9190 Error item Error code of servo |When the servo program setting error flag (M9079) turns on, the error
information program code corresponding to the erroneous setting item will be stored.
* The loading status (loading: 1/non-loading: 0) of the servo amplifier checked
in initial process, and stored as the bit data.
D9191 Servlo amplifier Servo amplifier D9191: b0 to b15 (ax?s 1to axis‘ 16) - ‘
loading L . D9192: b0 to b15 (axis 17 to axis 32) S(Initial processing)
D9192 | . loading information ) ) : . .
information * The axis which turned from non-loading to loading status after power-on is
handled as loaded. (However, the axis which turned from loading to non-
loading status remains as loaded.)
D9193 |Real/virtual mode [Real/virtual mode * When a mode switching error occurs in real-to-virtual or virtual-to-real
D9194 [switching error  [Switching mode switching, or a mode continuation error occurs in the virtual mode,
D9195 |information error code its error information is stored.
* The following error code is stored.
00: No error
01: Receiving timing error S(Oceur an error)
PC link PC link 02: CRC error
D9196 |communication |communication error| 03: Communication response code error
error codes codes 04: Received frame error
05: Communication task start error
(Each error code is reset to "00" when normal communication is
restarted.)
Operation cycle |Operation cycle
D9197 |of the Motion of the Motion CPU  |* The time when the setting operation cycle is stored in the [ys] unit. S(Initial processing)
CPU setting setting
* The CPU switch status is stored in the following format.
B15 B12B11 B8 B7 B4 B3 BO
AR R R R U U .
3) No used. 2) 1)
1) CPU switch status 0: RUN (Ngt‘g)
1: STOP
D9200 |State of switch  |State of CPU switch 2:L.CLR S(Main processing)
2) Memory card switch Always OFF
3) Dip switch B8 through B12 correspond to SW1
through SW5 of system setting switch 1.
0: OFF/1: ON
B13 through B15 is not used.
* Information concerning which of the following states the LEDs on the CPU
are in is stored in the following bit patterns.
+0is off, 1is on, and 2 is flicker
B15 B12B11 B8 B7 B4 B3 BO
I I I A
8 7)) 6 5 4 3 2 1) New
D9201 |State of LED State of CPU-LED 1): RUN 5): BOOT S(Change status) (Note)
2): ERROR 6): No used
3): M.RUN 7): No used
4): BAT.ALARM 8): MODE
Bit patterns for MODE
0: OFF 1: Green
2: Orange

(Note): It adds newly at the Motion controller Q series.
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APPENDIX 3 Example Programs

APPENDIX 3.1 Reading M-code

[Program Example]

The program example for reading M-code at the completion of positioning start or
positioning is shown below.

The judgement of the positioning start completion and positioning completion is made
with the following signals.

« Positioning start completion ......... M2400+20n (positioning start complete signal)

* Positioning completion ............... M2401+20n (positioning complete signal)

(1) A program that outputs the M-code from PY000 to PYOQOF to external destination
after conversion into BCD code at the positioning start completion is shown below.

System configuration|

| Motion SFC program |

Q61P

QO2H
CPU

Q172
CPU

(N)

Q172
LX

QY40

PY000
to
PYOOF|

< Reading M-code )

G10
[e10] | M2401 | Positioning start complete flag for axis 1 ON ?
[F10] Read M-code for axis 1, and store to #0 after
#0=BCD(D13) " BCD conversion.
DOUT PYO, #0 «——Output the data of "#0" to "PY000 to PYOOF".

|
( END )
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APPENDIX 3.2 Reading error code

The program example for reading error code at the error occurrence is shown below.
The following signals are used to determine whether or not an error has occurred:

* Minor errors, major errors .......... Error detection signal (M2407+20n)

* SEIVO EITOrsS ...c.vevvveiniiiiiinnn, Servo error detection signal (M2408+20n)

POINT

(1) The following delay occurs in the turning off to on of M2407+20n/M2408+20n

and storage of the error code.

(a) If the PLC program scan time is 80[ms] or less, there will be a delay of up to
80[ms].

(b) If the PLC program scan time is 80[ms] or more, there will be a delay of up
to one scan time.
The error code is stored to each error code stprage area after turning on
M2407+20n/M2408+20n, and then read the error code.
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[Program Example]
(1) A program that outputs each error code to PY000 to PYOOF (minor error), PY010
to PYO1F (major error) and PY020 to PYO2F (servo error) after conversion into
BCD code at the error occurrence with axis 1 is shown below.

System configuration |
Q61P| QU2H| Q172 |Q172|QY40 | QY40|QY40
CPU [CPU |LX
(N)
PY000|PY010|PY020
to to to
PYOOF|PYO1F|PYO2F
| Motion SFC program |
Reading error code (minor error/major error) Reading error code (servo error)
( Reading error code ) ( Reading error code >
\ [
F10 - gy
[F10] | #0-KO | Store to 40", [(F10] | 40=Ko | Store to "#0".
‘ . . [G10] ‘ Error detection signal ON
[G10] | M2407 | Error detection signal | M2408*(D8!=0) for axis 1 and the servo
ON for axis 1. ‘ error check for axis 1.
‘ , [F20] Output to PY020 after
[G20] | D61=K0 Minor error check #0=BCD(D8) converting the servo
for axis 1. DOUT PY20, #0 error code for axis 1 into
BCD code.
I —
[F20] _ Output to PY000 after
#0=BCD(D6) converting the minor
DOUT PYO, #0 error code of D6 into
BCD code. ( END >
G30 _ Major error check for
[ ] | D7!=K0 axis 1.
[F30] _ Output to PY010 after
#0=BCD(D7) converting the major
DOUT PY10, #0 error of D7 into BCD
code.
C END >

APP - 48



APPENDICES

APPENDIX 4 Setting Range for Indirect Setting Devices

Positioning address, command speed or M-code, etc. (excluding the axis No.) set in
the servo program can be set indirectly by the word.
(1) Device range
The number of device words and device range at indirect setting are shown
below.

Number of device . .
Item Device setting range Remarks
words

N

Address (travel value)

Command speed

Dwell time
M-code
Torque limit value

Device Range
D 800 to 8191
W 0000 to 1FFF
# 0000 to 7999

Common

Parameter block No.

Auxiliary point
Radius
Central point
Pitch

Control unit

Arc

Speed limit value

Acceleration time

alaldlmlm I Il =N

Deceleration time

Rapid stop deceleration
time

Torque limit value 1
STOP input deceleration
processing

Circular interpolation error
allowance range

Parameter block

S-curve ratio 1

Program No. 1 Simultaneous start

Command speed
(Constant speed)
FIN
acceleration/deceleration
Repetition condition
(Number of repetitions)
Repetition condition
(ON/OFF) Device Range
Cancel Bit X 0000 to 1FFF
Skip Y 0000 to 1FFF
WAIT ON/OFF M/L 0to 8191
Special M 9000 to 9255
B 0000 to 1FFF
F 0 to 2047

Others

(Note): Synchronous encoder axis area cannot be set.

POINT

Be sure to set even-numbered devices for 2-word setting items.
Be sure to set as 32-bit integer type when the data is set in these devices using the
Motion SFC programs. (Example : #0L, DOL)
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(2) Inputting device data
Indirect setting device data is inputted by the Motion CPU at the servo program
start.
Do not change the applicable device before setting to device and start
completion.
The procedures by start method for setting data to devices and cautions are
shown below.

Start method Setting method Notes

Do not change the indirect setting

Set data in indirect setting devices. . o
device before the "positioning start

Start by the servo program l

complete signal" of the starting axis
Start the servo program.

turns on.

Set initial command data in the indirect
setting device.

l
Start using the servo program (or turn
Set the loop (FOR - NEXT) point data [the cancel command device on).
for CPSTART instruction indirectly |
Read the value of "data set pointer for

Refer to the positioning signal data
register "Monitoring data area" for
details.

constant-speed control" of the start
axis, and update the data input by
Motion CPU.
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APPENDIX 5 Processing Times of the Motion CPU

The processing time of each signal and each instruction for positioning control in the
Multiple CPU system is shown below.
(1) Motion operation cycle [ms] (Default)

Q173CPU(N) Q172CPU(N)
Number of setting axes (SV22)| 1to4 5t012 | 13to24 | 25t032 | 1to4 5t0 8
Number of setting axes (SV13)| 1t08 9t016 | 17 t0 32 — 1108 —
Operation cycle [ms] 0.88 1.77 3.55 7.11 0.88 1.77
(2) CPU processing time [ms]
Q173CPU(N) Q172CPU(N)
Operation cycle 0.88[ms] | 1.77[ms] | 3.55[ms] | 7.11[ms] | 0.88[ms] [ 1.77[ms]
When "WAIT ON/OFF +
Servo program Motion control step” is 11t016 [ 25t03.2 | 4.3t06.0 [81t011.1] 1.1t01.6 | 25t03.2
start processing  |used.
time (Note-1) When only Motion control
step is used. 181023 | 3.0t03.9 | 481t06.6 |94t011.5( 1.8t02.3 | 3.0t03.9
Speed change response 1.2t02.0 | 28t03.6 | 45t05.9 |85t011.0 1.2t02.0 | 2810 3.6
Torque limit value change response 0.8orless [1.7orless| 3.50rless [ 3.50rless [ 0.8 orless | 1.7 or less
Simultaneous start processing time (Note-2) 1.7t025 | 3.5t04.2 | 5.0t06.5 [8.6t012.0[ 1.7t025 | 3.5t04.2
Time from PLC ready flag (M2000) ON to
PCPU ready flag (M9074) ON 3910433

(Note-1): FEED instruction varies greatly depending on the condition (whether other axes are operating or being stopped).

(Note-2): This processing time varies depending on the simultaneous start command. Use this time merely for reference.

(Note-3): MR-HIBN does not support an operation cycle of 0.88[ms]. If the MR-HCIBN is set in the system settings,
1.77[ms] is used as the real operation cycle even when 0.88[ms] is set.
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(3) Axis status list

Axis No. Device No. Signal name

1 M2400 to M2419
2 M2420 to M2439 Signal name Refresh cycle Fetch cycle |Signal direction
3 M2440 to M2459
4 M2460 to M2479 0 |Positioning start complete
5 M2480 to M2499 1 |Positioning complete
6 M2500 to M2519 2 |In-position
7 M2520 to M2539 3 |Command in-position Operation cycle
8 M2540 to M2559 4 |Speed controlling
9 M2560 to M2579 5 [Speed/position switching latch
10 M2580 to M2599 6 |Zero pass
11 M2600 to M2619 7 _|Error detection Immediate
12 M2620 to M2639 8 [Servo error detection Operation cycle Status signal
13 M2640 to M2659 9 |Home position return request Main cycle
14 M2660 to M2679 10 |Home position return complete Operation cycle
15 M2680 to M2699 11 FLS
16 M2700 to M2719 12 |External [RLS .

) Main cycle
17 M2720 to M2739 13 |signals |STOP
18 M2740 to M2759 14 DOG/CHANGE
19 M2760 to M2779 15 |Servo ready )

— Operation cycle

20 M2780 to M2799 16 |Torque limiting
21 M2800 to M2819 17 |Unusable — — —
22 M2820 to M2839 Virtual mode continuation At virtual mode
23 M2840 to M2859 18 |operation disable warning " .

) (Note-1) transition Status signal
24 M2860 to M2879 signal (SV22)
25 M2880 to M2899 19 |M-code outputting signal Operation cycle
26 M2900 to M2919
27 M2920 to M2939
28 M2940 to M2959
29 M2960 to M2979
30 M2980 to M2999
31 M3000 to M3019
32 M3020 to M3039

(Note-1): It is unusable in the SV13/SV22 real mode.

(Note-2): The range of axis No.1 to 8 is valid in the Q172CPU(N).

(Note-3): Device area of 9 axes or more is unusable in the Q172CPU(N).

APP - 52




APPENDICES

(4) Axis command signal list

Axis No. Device No. Signal name
1 M3200 to M3219
2 M3220 to M3239 Signal name Refresh cycle Fetch cycle fSlgn.aI
3 M3240 to M3259 direction
4 M3260 to M3279 0 |Stop command .
Operation cycle
5 M3280 to M3299 1 [Rapid stop command
6 M3300 to M3319 2 |Forward rotation JOG start command c q
omman
7 M3320 to M3339 3 |Reverse rotation JOG start command Main cycle signal
8 M3340 to M3359 4 [Complete signal OFF command
9 M3360 to M3379 Speed/position switching enable .
5 Operation cycle
10 M3380 to M3399 command
11 M3400 to M3419 Unusable — — —
12 M3420 to M3439 Error reset command )
Main cycle
13 M3440 to M3459 Servo error reset command Command
14 |M3460 to M3479 9 External stop input disable at start At siart signal
15 M3480 to M3499 command
16 M3500 to M3519 10
Unusable — _ _
17 M3520 to M3539 11
18 M3540 to M3559 Feed current value update request
12 At start
19 M3560 to M3579 command
20 M3580 to M3599 Address clutch reference setting
13 (Note-1) )
21 |M3600 to M3619 command (SV22 only) At virtual mode Command
22  |M3620 to M3639 Cam reference position setting transition signal
14 (Note-1)
23 |M3640 to M3659 command (SV22 only)
24 M3660 to M3679 15 [Servo OFF command Operation cycle
25 M3680 to M3699 16 |Gain changing command Operation cycle (Note-4)
26 M3700 to M3719 17
Unusable — — —
27 M3720 to M3739 18
28 M3740 to M3759 . . Command
19 |FIN signal Operation cycle .
29 M3760 to M3779 signal
30 M3780 to M3799
31 M3800 to M3819
32 M3820 to M3839

Note-1): It is unusable in the SV13/SV22 real mode.

Note-2): The range of axis No.1 to 8 is valid in the Q172CPU(N).
Note-3): Device area of 9 axes or more is unusable in the Q172CPU(N).

(
(
(
(Note-4): Operation cycle 7.1[ms] or more: Every 3.5[ms]
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(5) Common device list

Device Signal Remark Device Signal Remark
Signal name Refresh cycle Fetch cycle Signal name Refresh cycle Fetch cycle
No. direction | (Note-4) No. direction | (Note-4)
Command Command
. . Manual pulse generator 3 . )
M2000 | PLC ready flag Main cycle signal M3072 M2053 enable fla Main cycle signal M3079
(Note-4) 9 (Note-4)
M2001 | Axis 1 . . Status
M2054 | Operation cycle over flag Operation cycle .
M2002 | Axis 2 signal
M2003 | Axis 3 M2055
M2004 |Axis 4 M2056
M2005 | Axis 5 M2057 |Unusable _ _ _ _
M2006 | Axis 6 M2058 | (6 points)
M2007 |Axis 7 M2059
M2008 | Axis 8 M2060
M2009 |Axis 9 M2061 |Axis 1
M2010 | Axis 10 M2062 | Axis 2
M2011 |Axis 11 M2063 |Axis 3
M2012 | Axis 12 M2064 | Axis 4
M2013 | Axis 13 M2065 | Axis 5
M2014 | Axis 14 M2066 | Axis 6
M2015 | Axis 15 Status M2067 |Axis 7
M2016 | Axis 16 . signal M2068 | Axis 8
Start accept flag Operation cycle
M2017 | Axis 17 (Note-1), M2069 | Axis 9
M2018 |Axis 18 (Note-2) M2070 |Axis 10
M2019 | Axis 19 M2071 | Axis 11
M2020 | Axis 20 M2072 | Axis 12
M2021 | Axis 21 M2073 | Axis 13
M2022 | Axis 22 M2074 | Axis 14
M2023 | Axis 23 M2075 | Axis 15
. N Status
M2024 | Axis 24 M2076 | Axis 16 signal
M2025 | Axis 25 M2077 | Axis 17 |Speed changing flag Operation cycle (Note-1),
M2026 | Axis 26 M2078 |Axis 18 (Note-2)
M2027 | Axis 27 M2079 | Axis 19
M2028 | Axis 28 M2080 | Axis 20
M2029 | Axis 29 M2081 | Axis 21
M2030 | Axis 30 M2082 | Axis 22
M2031 | Axis 31 M2083 | Axis 23
M2032 | Axis 32 M2084 | Axis 24
M2033 [Unusable — — — — M2085 | Axis 25
Personal computer link . Status M2086 | Axis 26
M2034 o Operation cycle .
communication error flag signal M2087 | Axis 27
Motion SFC error history clear . Command .
M2035 Main cycle . M3080 M2088 | Axis 28
request flag (Note-5) signal
M2036 M2089 | Axis 29
Unusable _ _ _ _
M2037 ) M2090 | Axis 30
(3 points)
M2038 M2091 | Axis 31
Motion SFC error detection . Status M2092 | Axis 32
M2039 Immediate .
flag signal M2093
L . . Command M2094
Speed switching point specified .
M2040 At start signal M3073 M2095
flag
(Note-4) M2096 |Unusable _ — — —
. . Status M2097 (8 points)
M2041 | System setting error flag Operation cycle .
signal M2098
M2042 | All axes servo ON command Operation cycle Command | M3074 M2099
Real/virtual mode switching At virtual mode signal M2100
M2043 X - M3075
request (Virtual mode only) transition (Note-4) M2101 | Axis 1
Real/virtual mode switching M2102 | Axis 2
M2044
status (Virtual mode only) M2103 |Axis 3
Real/virtual mode switching At virtual mode M2104 | Axis 4
M2045 | error detection transition Status M2105 [Axis 5_| SYynefroneus Status
: . encoder current
(Virtual mode only) signal M2106 | Axis 6 . y signal
value changing flag Operation cycle
M2046 | Out-of-sync waming M2107 | Axis 7 (Note-3) (Note-1),
M2108 | Axis 8 (Note-2)
M2047 | Motion slot fault detection flag Operation cycle . (12 axes)
M2109 | Axis 9
Command M2110 [Axis 10
JOG operation simultaneous . .
M2048 Main cycle signal M3076 M2111 | Axis 11
start command
(Note-4) M2112 | Axis 12
M2049 | All axes servo ON accept flag . Status M2113
Operation cycle .
M2050 | Start buffer full signal M2114
Manual pulse generator 1 M2115 |Unusable — i i i
M2051 Command | M3077 )
enable flag M2116 |(6 points)
v - o2 Main cycle signal V2117
lanual pulse generator
M2052 | oAl PUise 9 (Note-4) | M3078
enable flag M2118
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Common device list (Continued)

Device Signal  [Remark] | Device Signal | Remark
Signal name Refresh cycle Fetch cycle Signal name Refresh cycle Fetch cycle
No. direction | (Note-4) No. direction | (Note-4)
M2119 M2180 Main shaft side
Output —
M2120 M2181 |axis 11 A.uxlllary input
M2121 side
M2122 M2182 Main shaft side
V2123 Unusable _ — — — Output Auxiliary inout
(9 points) M2183 | axis 12 .u><| iary inpul
M2124 side
M2125 M2184 Main shaft side
M2126 Output Auxiliary input
M2185 |axis 13 |1 aY INPu
M2127 side
M2128 | Axis 1 M2186 Main shaft side
M2129 | Axis 2 Outout Auxiliary input
= M2187 [ axis 14 [ PY
M2130 | Axis 3 side
M2131 | Axis 4 M2188 Main shaft side
M2132 | Axis 5 Output Auxiliary input
= M2189 |axis 15 | aY INPu
M2133 | Axis 6 side
M2134 | Axis 7 M2190 Main shaft side
M2135 | Axis 8 Outout Auxiliary input
i M2191 [axis 16 [AANY InPu
M2136 | Axis 9 side
M2137 | Axis 10 M2192 Main shaft side
- Output —
M2138 | Axis 11 ) Auxiliary input
M2193 |axis 17 |
M2139 | Axis 12 side
M2140 | Axis 13 M2194 Main shaft side
M2141 | Axis 14 Output Auxiliary input
s M2195 |axis 18 |7 aY INPU
M2142 | Axis 15 side
M2143 | Axis 16 | Automatically M2196 Outout Main shaft side
" utpul
M2144 | Axis 17 |deceleration fla Auxiliary inout
= 9 M2197 [ axis 19 [ PY
M2145 | Axis 18 side
M2146 | Axis 19 M2198 Main shaft side
M2147 | Axis 20 Output Auxiliary input
s M2199 [axis 20 [AUIATY INPU
M2148 | Axis 21 side
M2149 | Axis 22 M2200 Main shaft side | &
M2150 | Axis 23 Output Auxiliary input %
is M2201 | axis 21 .u><| iary inpul g Status
M2151 | Axis 24 side ) . signal
2 Operation cycle
M2152 | Axis 25 M2202 Outout Main shaft side | (Note-1),
utpul
M2153 | Axis 26 P iliary input | § (Note-2)
M2203 |axis 22 | 3
M2154 | Axis 27 side o
M2155 | Axis 28 M2204 Main shaft side
M2156 | Axis 29 Output Auxiliary input
= M2205 |axis 23 | VA INPU
M2157 | Axis 30 Status side
M2158 | Axis 31 . signal M2206 Main shaft side
Operation cycle Output
M2159 | Axis 32 (Note-1), . Auxiliary input
M2207 |axis 24 |
M2160 Main shaft side (Note-2) side
Output
. Aucxiliary input M2208 Main shaft side
M2161 jaxis 1 X Output
side ) Auxiliary input
M2209 |axis 25 |
M2162 Main shaft side side
Output
) Auxiliary input M2210 Main shaft side
M2163 | axis 2 side Output Aoy i
il
M2211 | axis 26 |PMary input
M2164 Main shaft side side
Output
. Auxiliary input M2212 Main shaft side
M2165 |axis 3 ' Output Al
side iliary input
M2213 |axis 27 |V NPU
M2166 Main shaft side side
Output
) Auxiliary input M2214 Main shaft side
M2167 |axis 4 side Output Al i
M2215 | axis 26 |/ary input
M2168 Main shaft side | & side
Output o
. Auxiliary input | S M2216 Main shaft side
M2169 |axis 5 side Z Output Auxiliary i
il
E M2217 |axis 29 |/ input
M2170 Main shaft side | £ side
Output — = . .
. Auxiliary input s M2218 Main shaft side
M2171 jaxis 6 ' 8 Output Al
siae - . it
M2219 |axis 30 | MU
M2172 Main shaft side side
Output
) Auxiliary input M2220 Main shaft side
M2173 |axis 7 side Output Al i
il
M2221 | axis 31 |Pary input
M2174 Main shaft side side
Output — . .
. Auxiliary input M2222 Main shaft side
M2175 |axis 8 side Output Al
" P
M2223 |axis 32 |PUiiary input
M2176 Main shaft side side
Outout Aucxiliary input M2224
M2177 |axisg | AV InPY
side M2225
Unusable — — — —
M2178 Main shaft side M2226 ’
Output JY—— Y (5 points)
M2179 |axis 10 [X1E IMPY
side M2228
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Common device list (Continued)

Device Signal | Remark| | Device Signal | Remark
Signal name Refresh cycle Fetch cycle Signal name Refresh cycle Fetch cycle
No. direction | (Note-4) No. direction | (Note-4)
M2229 M2275
M2230 M2276
M2231 M2277
M2232 M2278
M2233 M2279
Unusable _ — — —
M2234 (11 points) M2280
M2235 M2281
M2236 M2282
M2237 M2283
M2238 M2284
M2239 M2285
M2240 | Axis 1 M2286
M2241 | Axis 2 M2287
M2242 | Axis 3 M2288
M2243 | Axis 4 M2289
M2244 | Axis 5 M2290
M2245 | Axis 6 M2291
M2246 | Axis 7 M2292
M2247 | Axis 8 M2293
M2248 | Axis 9 M2294
M2249 | Axis 10 M2295
M2250 | Axis 11 M2296
Unusable — — — —
M2251 | Axis 12 M2297 (45 points)
M2252 | Axis 13 M2298
M2253 | Axis 14 M2299
M2254 | Axis 15 Status M2300
M2255 | Axis 16 | Speed change "0" . signal M2301
. Operation cycle
M2256 | Axis 17_|accepting flag (Note-1), M2302
M2257 | Axis 18 (Note-2) M2303
M2258 | Axis 19 M2304
M2259 | Axis 20 M2305
M2260 | Axis 21 M2306
M2261 | Axis 22 M2307
M2262 | Axis 23 M2308
M2263 | Axis 24 M2309
M2264 | Axis 25 M2310
M2265 | Axis 26 M2311
M2266 | Axis 27 M2312
M2267 | Axis 28 M2313
M2268 | Axis 29 M2314
M2269 | Axis 30 M2315
M2270 | Axis 31 M2316
M2271 | Axis 32 M2317
M2272 M2318
M2273 | Unusable — — — — M2319
(3 points)
M2274

(Note-1): The range of axis No. 1 to 8 is valid in the Q172CPU(N).

(Note-2): Device area of 9 axes or more is unusable in the Q172CPU(N).
(Note-3)
(Note-4)
(Note-5)

: This signal is unusable in the SV22 real mode.
: It can also be ordered the device of a remark column.

M3080 does not turn off automatically. Turn it off as an user side.
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(6) Special relay allocated device list (Status)

Device No. Signal name Refresh cycle Fetch cycle Signal direction Remark ee) ]
M2320 Fuse blown detection M9000
M2321 AC/DC DOWN detection M9005
M2322 Battery low Error M9006
M2323 Battery low latch oceurrence M9007
M2324 Self-diagnostic error M9008
M2325 Diagnostic error M9010
M2326 Always ON Main M9036
M2327 Always OFF operation M9037
M2328 Clock data error Error M9026
M2329 PCPU WDT error flag occurrence M9073
M2330 PCPU READY complete flag M9074
At request
M2331 Test mode ON flag M9075
M2332 External forced stop input flag Operation M9076
cycle
M2333 Z’?::J:;gulse generator axis setting M9077
Error Status signal
M2334 TEST mode request error flag occurrence M9078
M2335 Servo program setting error flag M9079
M2336 CPU No.1 reset flag M9240
M2337 CPU No.2 reset flag M9241
M2338 CPU No.3 reset flag M9242
M2339 CPU No.4 reset flag At status M9243
M2340 CPU No.1 error flag change M9244
M2341 CPU No.2 error flag M9245
M2342 CPU No.3 error flag M9246
M2343 CPU No.4 error flag M9247
M2344 Servo parameter reading flag At request M9105
M2345 CPU No.1 MULTR complete flag M9216
M2346 CPU No.2 MULTR complete flag At instruction M9217
M2347 CPU No.3 MULTR complete flag completion M9218
M2348 CPU No.4 MULTR complete flag M9219
M2349
to Unusable — - — -
M2399
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(7) Common device list (Command signal)

Device . ) o Remark
No Signal name Refresh cycle Fetch cycle Signal direction | (Note-1), (Note-2)
M3072 PLC ready flag Main cycle M2000
M3073 Speed switching point designation flag At start M2040
Operation
M3074 All axes servo ON command M2042
cycle
At virtual
M3075 Real/virtual mode change request mode M2043
transition Command
M3076 JOG operation simultaneous start signal M2048
command
M3077 Manual pulse generator 1 enable flag M2051
M3078 Manual pulse generator 2 enable flag Main cycle M2052
M3079 Manual pulse generator 3 enable flag M2053
M3080 Moti?NrLgE)C error history clear request M2035
flag
M3081
to Unusable — — — —
M3135

(Note-1): The device of a remarks column turns ON by OFF to ON of the above device, and the device of a remarks column turns
OFF by ON to OFF of the above device. The state of a device is not in agreement when the device of a remarks column
is turned on 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): M3080 does not turn off automatically. Turn it off as an user side.

(8) Special relay allocated device list (Command signal)

Device ) . L Remark
No Signal name Refresh cycle Fetch cycle Signal direction (Note-1), (Note-2)
M3136 Clock data set request M9025
M3137 Clock data read request Command M9028
Main cycle )

M3138 Error reset signal M9060
M3139 Servo parameter read request flag M9104
M3140
to Unusable — — — —
M3199

(Note-1): The device of a remarks column turns ON by OFF to ON of the above device, and the device of a remarks column turns
OFF by ON to OFF of the above device. The state of a device is not in agreement when the device of a remarks column

is turned on directly.

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

APP - 58




APPENDICES

(9) Axis monitor device list

Axis Device No. Signal name
No.
1 DO to D19
2 D20 to D39 Signal name Refresh cycle Fetch cycle Unit TS|gn.al
3 D40 to D59 direction
4 D60 to D79 0
Feed current value
5 D80 to D99 1 Command
6 | D100 to D119 2 . unit
Real current value Operation cycle
7 | D120 to D139 3
8 | D140 to D159 4 .
Deviation counter value PLS
9 | D160 to D179 5
10 [ D180 to D199 6 [Minor error code )
- Immediate
11 [ D200 to D219 7 [Major error code —
12 | D220 to D239 8 [Servo error code Main cycle Monitor
13 | D240 to D259 9 Home position return PLS device
14 | D260 to D279 re-travel value )
Operation cycle
15 | D280 to D299 10 |Travel value after Command
16 | D300 to D319 11 |proximity dog ON unit
17 | D320 to D339 12 |Execute program No. At start
18 | D340 to D359 13 |M-code )
— Operation cycle
19 | D360 to D379 14 [Torque limit value %
20 | D380 to D399 Data set pointer fi
° 15 ata set polmerfor At start/during start -
21 | D400 to D419 constant-speed control
22 | D420 to D439 16 | Travel value change . Command
. Operation cycle .
23 | D440 to D459 17 |register Command | device
24 | D460 to D479 18 |Real current value at ) unit Monitor
. Operation cycle )
25 | D480 to D499 19 |stop input device
26 | D500 to D519
27 | D520 to D539
28 | D540 to D559
29 | D560 to D579
30 | D580 to D599
31 | D600 to D619
32 | D620 to D639

(Note-1): The range of axis No.1 to 8 is valid in the Q172CPU(N).
(Note-2): Device area of 9 axes or more is unusable in the Q172CPU(N).
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(10) Control change register list

Axis ) .

No. Device No. Signal name

1 D640, D641

2 D642, D643 Signal name Refresh cycle Fetch cycle Unit TSign.aI
3 D644, D645 direction
4 D646, D647 0 JOG speed setting At start Command [Command
5 D648, D649 1 unit device
6 D650, D651

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

(Note-1): The range of axis No.1 to 8 is valid in the Q172CPU(N).
(Note-2): Device area of 9 axes or more is unusable in the Q172CPU(N).
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(11) Common device list

Device X Signal Device . Signal
Signal name Refresh cycle Fetch cycle Signal name Refresh cycle Fetch cycle
No. direction No. direction
Manual pulse generator 1
D704 |PLC ready flag request D752 smoothing magnification
setting register
- ’ Manual pulse generator 2 At the manual pulse
D705 Speed switching point thi ificati
specified flag request D753  [Smoothing magnilication generator enable flag
setting register
All axes servo ON command Main cycle C?ir:m:end Manual pulse generator 3
D706 request Vi D754 |smoothing magnification Comnlnand
a setting register device
Reallvirtyal mode switching Manual pulse generator 1
D707 request o (SV22) D755 |enable flag request
D708 JOG operation simultaneous Manual pulse generator 2 .
start command request D756 |enable flag request Main cycle
_ _ _ Manual pulse generator 3
D709 (BpEsetl D757 |enable flag request
D710 p758 |Unusable - - -
o PCPU ready complete flag Monitor
D711 |JOG operation simultaneous D759 |status Main cycle device
start axis setting register At start
D712 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 |Unusable (30 points) - - -
D727 |Axis 8 D775
D728 |Axis 9 D776
D729 |Axis 10 D777
Command
D730 |[Axis 11 device D778
D731 |Axis 12 At the manual pulse D779
D732 |Axis 13 generator enable flag D780
D733 |Axis 14 f D781
D734 |Axis 15 |Manual pulse D782
generators 1 pulse
D735 |Axis 16 |input magnification D783
y setting register
D736 |Axis 17 (Note-2), (Note-3) D784
D737 |Axis 18 D785
D738 |Axis 19 D786
D739 |Axis 20 D787
D740 |[Axis 21 D788
D741 |Axis 22 D789
D742 | Axis 23 D790 [Real mode axis iGformation Vi oval
i lain cycle
D743 |Axis 24 D791 |register (SV22) y
D744 |Axis 25 D792
D745 |Axis 26 D793
D746 |Axis 27 D794 Monitor
D747 |Axis 28 D795 5 device
Servo amplifier type At power-on
D748 |Axis 29 D796
D749 |Axis 30 D797
D750 |Axis 31 D798
D751 |Axis 32 D799

(Note-1): This signal is unusable in the SV13/SV22 real mode.
(Note-2): The range of axis No.1 to 8 is valid in the Q172CPU(N).
(Note-3): Device area of 9 axes or more is unusable in the Q172CPU(N).
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(12) Motion register list (#)

Axis ) .
Device No. Signal name
No.
1 |#8064 to #8067
2 [#8068 to #8071 . -
Signal name(NOte R Signal description Refresh cycle Signal direction
3 [#8072 to #8075
4 |#8076 to #8079 0 : Unused 4 : MR-J28-B
5 | #8080 to #8083 ols ifior ¢ 1:MR-H-BN 5: MR-J2-M When the servo amplifier
+ ervo amplifier type . .
6 |#8084 to #8087 2: MR-J-B 6: MR-J2-03B5 |power-on
7 | #8088 to #8091 3:MR-J2-B 65 : FR-V500 Monitor device
8 [#8092 to #8095 +1 |Motor current -5000 to 5000 (< 0.1[%] )
9 [#8096 to #8099 +2 ) 3.55[ms]
Motor speed -50000 to 50000 ( < 0.1[r/min] )
10 [#8100 to #8103 +3

11 #8104 to #8107 (Note-1): The value that the lowest servo monitor device No. was added "+0, +1 --" on each axis is shown.
12 [#8108 to #3111
13 [#8112to #8115
14 [#8116 to #8119
15 [#8120 to #8123
16 [#8124 to #8127
17 [#8128 to #8131
18 [#8132 to #8135
19 [#8136 to #8139
20 | #8140 to #8143
21 | #8144 to #8147
22 | #8148 to #8151
23 | #8152 to #8155
24 | #8156 to #8159
25 | #8160 to #8163
26 | #8164 to #8167
27 | #8168 to #8171
28 | #8172 to #8175
29 | #8176 to #8179
30 | #8180 to #8183
31 | #8184 to #8187
32 | #8188 to #8191

REMARK

The servo monitor devices (#8064 to #8191) are valid with SW6RN-SV13QL/
SVv22Q0 (Ver.00D or later).
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(13) Special relay list

Device No. Signal name Refresh cycle Signal type
M9073 PCPU WDT error flag
M9074 PCPU REDAY complete flag
M9075 TEST mode ON flag
M9076 External forced stop input flag Main cycle Status signal
M9077 Manual pulse generator axis setting error flag
M9078 TEST mode request error flag
M9079 Servo program setting error flag
(14) Special register list
. . Signal
Device No. Signal name Refresh cycle Fetch cycle o
direction
D9180
Unusable — — _
D9181
D9182 . .
Test mode request error information At test mode request
D9183
. At Motion CPU WDT error
D9184 Motion CPU WDT error cause
occurrence
D9185 ) .
Manual pulse generator axis setting error At the manual pulse generator
D9186 . )
information enable flag f
D9187
D9188 Motion operation cycle Operation cycle )
Monitor
D9189 Error program No. )
At start device
D9190 Error item information
D9191 . . ) At power supply on/
Servo amplifier loading information .
D9192 operation cycle
D9193 ) o
Real/virtual mode switching error . »
D9194 ) ) At virtual mode transition
information
D9195
D9196 PC link communication error codes Operation cycle
D9197 Operation cycle of the Motion CPU setting At power supply on
D9198
Unusable — — _
D9199
D9200 State of switch Main cycle Monitor
D9201 State of LED Immediate device
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WARRANTY

Please confirm the following product warranty details before using this product.

1. Gratis Warranty Term and Gratis Warranty Range
If any faults or defects (hereinafter "Failure") found to be the responsibility of Mitsubishi occurs during use of the
product within the gratis warranty term, the product shall be repaired at no cost via the sales representative or
Mitsubishi Service Company.
However, if repairs are required onsite at domestic or overseas location, expenses to send an engineer will be
solely at the customer's discretion. Mitsubishi shall not be held responsible for any re-commissioning, maintenance,
or testing on-site that involves replacement of the failed module.

[Gratis Warranty Term]
Note that an installation period of less than one year after installation in your company or your customer’s premises
or a period of less than 18 months (counted from the date of production) after shipment from our company,
whichever is shorter, is selected.

[Gratis Warranty Range]
(1) Diagnosis of failure
As a general rule, diagnosis of failure is done on site by the customer.
However, Mitsubishi or Mitsubishi service network can perform this service for an agreed upon fee upon the
customer’s request.
There will be no charges if the cause of the breakdown is found to be the fault of Mitsubishi.

(2) Breakdown repairs

There will be a charge for breakdown repairs, exchange replacements and on site visits for the following four
conditions, otherwise there will be a charge.

1) Breakdowns due to improper storage, handling, careless accident, software or hardware design by the
customer

2) Breakdowns due to modifications of the product without the consent of the manufacturer

3) Breakdowns resulting from using the product outside the specified specifications of the product

4) Breakdowns that are outside the terms of warranty

Since the above services are limited to Japan, diagnosis of failures, etc. are not performed abroad.
If you desire the after service abroad, please register with Mitsubishi. For details, consult us in advance.

2. Exclusion of Loss in Opportunity and Secondary Loss from Warranty Liability
Mitsubishi will not be held liable for damage caused by factors found not to be the cause of Mitsubishi; opportunity
loss or lost profits caused by faults in the Mitsubishi products; damage, secondary damage, accident compensation
caused by special factors unpredictable by Mitsubishi; damages to products other than Mitsubishi products; and to
other duties.

3. Onerous Repair Term after Discontinuation of Production
Mitsubishi shall accept onerous product repairs for seven years after production of the product is discontinued.

4. Delivery Term

In regard to the standard product, Mitsubishi shall deliver the standard product without application settings or
adjustments to the customer and Mitsubishi is not liable for on site adjustment or test run of the product.

5. Precautions for Choosing the Products

(1) These products have been manufactured as a general-purpose part for general industries, and have not been
designed or manufactured to be incorporated in a device or system used in purposes related to human life.

(2) Before using the products for special purposes such as nuclear power, electric power, aerospace, medicine,
passenger movement vehicles or under water relays, contact Mitsubishi.

(3) These products have been manufactured under strict quality control. However, when installing the product where
major accidents or losses could occur if the product fails, install appropriate backup or failsafe functions in the
system.

(4) When exporting any of the products or related technologies described in this catalogue, you must obtain an
export license if it is subject to Japanese Export Control Law.
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