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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 Q173HCPU/Q172HCPU Users manual for a
description of the Motion controller safety precautions.

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

I 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, :
L 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  orless) Do not ground commonly with other devices.

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

@ Wire the units after installing the Motion controller, servo amplifier and 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 ampilifier, etc., always install the electromagnetic contactor.

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

@ Use the Motion controller, servo amplifier, 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.

@ 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.




/\ CAUTION

@ 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.

@ 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.




/\ CAUTION

@ Set the sequence function program capacity setting, device capacity, latch validity range, I/O
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 amplifier, 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.

@ 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.




/\ CAUTION

@ 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
. R +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 brake Servo amplifier

signals, etc. Incorrect installation may lead to signals not being VIN

output when trouble occurs or the protective functions not (24vVDC) (X

functioning. Control output %
@ Do not connect or disconnect the connection cables between signal

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) Usage methods

/\ CAUTION

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

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

@ The units must be disassembled and repaired by a qualified technician.

@ Do not make any modifications to the unit.

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

@ When using the CE Mark-compliant equipment, refer to the "EMC Installation Guidelines" (data
number IB(NA)-67339) for the Motion controllers and refer to the corresponding EMC guideline
information for the servo amplifiers, inverters and other equipment.

@ Use the units with the following conditions.

ltem Conditions
Q61P-A1 Q61P-A2 Q61P | Q62P Q63P Q64P
100 to 120VAC *'°% | 200 to 240VAC *'°% | 100 to 240VAC *'°% 24vDC 3% | 100 to 120VAC *'%% |
-15% -15% -15% -35% -15%
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 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
operated by emergency stop signals set externally.

Shut off with the

Shut off with servo ON signal OFF, emergency stop
alarm, magnetic brake signal. signal(EMG).

Servomotor

RA1 EMG
o—aY o—<

24VDC

Electro-
magnetic

brakes




/\ 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 Q173HCPU/Q172HCPU Motion Controller.
Please read this manual carefully so that equipment is used to its optimum.
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About Manuals

The following manuals are related to this product.

Referring to this list, please request the necessary manuals.

| Related Manuals |

(1) Motion controller

Manual Name

Manual Number
(Model Code)

Q173HCPU/Q172HCPU Motion controller User's Manual

This manual explains specifications of the Motion CPU modules, Q172LX Servo external signal interface

This manual explains the servo parameters, positioning instructions, device list, error list and others.
(Optional)

module, Q172EX Serial absolute synchronous encoder interface module, Q173PX Manual pulse IB-0300110
generator interface module, Teaching units, Power supply modules, Servo amplifiers, SSCNETII cables, (1XB910)
synchronous encoder cables and others.
(Optional)
Q173HCPU/Q172HCPU Motion controller (SV13/SV22) Programming Manual (Motion SFC) B.0300112
This manual explains the functions, programming, debugging, error codes and others of the Motion SFC. (‘;XBQ1 2)
(Optional)
Q173HCPU/Q172HCPU Motion controller (SV13/SV22) Programming Manual (REAL MODE) 11
This manual explains the servo parameters, positioning instructions, device list, error list and others. I?;?(%Og(z 3)3
(Optional)
Q173HCPU/Q172HCPU Motion controller (SV22) Programming Manual (VIRTUAL MODE)
This manual describes the dedicated instructions use to the synchronous control by virtual main shaft, IB-0300114
mechanical system program create mechanical module. (:I XB914)
This manual explains the servo parameters, positioning instructions, device list, error list and others.
(Optional)
Q173HCPU/Q172HCPU Motion controller (SV43) Programming Manual
This manual describes the dedicated instructions to execute the positioning control by Motion program of IB-0300115
EIA language (G-code). (1XB915)




(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,
extension cables, memory card battery and others.
(Optional)

SH-080483ENG
(13JR73)

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

SH-080484ENG
(13JR74)

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(I;I;%E::%%Al)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)

(3) Servo amplifier

Manual Name

Manual Number
(Model Code)

MR-J3-0B Servo amplifier Instruction Manual

This manual explains the 1/0 signals, parts names, parameters, start-up procedure and others for SH-030051
MR-J3-0IB Servo amplifier. (1CW202)
(Optional)
Fully Closed Loop Control MR-J3-00B-RJ006 Servo amplifier Instruction Manual
This manual explains the I/O signals, parts names, parameters, start-up procedure and others for Fully S(g—|c-:03005)6
W304

Closed Loop Control MR-J3-C1B-RJ006 Servo amplifier.
(Optional)
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1. OVERVIEW
1.1 Overview

This programming manual describes the common items of each operating system
software, such as the Multiple CPU system of the operating system software packages
"SW5RN-SVOQO", "SWERN-SVOQO" for Motion CPU module
(Q173HCPU/Q172HCPU).

In this manual, the following abbreviations are used.

Generic term/Abbreviation Description

Q173HCPU/Q172HCPU or

) Q173HCPU/Q172HCPU/Q173HCPU-T/Q172HCPU-T Motion CPU module
Motion CPU (module)

Q172LX Servo external signals interface module/

Q172LX/IQ172EX/Q173PX or . . (Note-1)
, Q172EX-S2/-S3 Serial absolute synchronous encoder interface module /

Motion module

Q173PX(-S1) Manual pulse generator interface module

MR-J3-00B Servo amplifier model MR-J3-00B

AMP or Servo amplifier General name for "Servo amplifier model MR-J3-00B"

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"

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

CPUn
system"

Programming software package General name for "MT Developer" and "GX Developer"

Operating system software General name for "SWORN-SVOQO"

SV13 Operating system software for conveyor assembly use (Motion SFC) :
SWERN-SV13QO

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

SV43 Operating system software for machine tool peripheral use: SW5RN-SV43QC]
Abbreviation for Integrated start-up support software package

MT Developer ) (Note-2)
"MT Developer (Version or later)"
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-HDPO1)"

Serial absolute synchronous encoder L .
Abbreviation for "Serial absolute synchronous encoder (Q170ENC)"

or Q170ENC

ss CNET]I[(NOte_3) High speed synchronous network between Motion controller and servo
amplifier

ss CNET(NOte_3) High speed serial communication between Motion controller and servo
amplifier

" General name for "System using the servomotor and servo amplifier for
Absolute position system .
absolute position”

Battery holder unit Battery holder unit (Q170HBATC)
External battery General name for "Q170HBATC" and "Q6BAT"
ALCJOBD-PCF A10BD-PCF/A30BD-PCF SSC I/F board
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Generic term/Abbreviation Description
SSC I/F communication cable Abbreviation for "Cable for SSC I/F board/card"
Teaching unit -
9 A31TU-D30I/A31TU-DNO Teaching unit"®*)

or A31TU-D300/A31TU-DNO

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

Intelligent function module . o "
Serial communication module

(Note-1) : Q172EX can be used in SV22.

(Note-2) : Refer to Section "1.3.4 Software packages" for the correspondence version.
(Note-3) : SSCNET: Servo System Controller NETwork

(Note-4) : 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.

ltem Reference Manual
Motion CPU module/Motion unit Q173HCPU/Q172HCPU 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

* Design method for Motion SFC program .
Q173HCPU/Q172HCPU Motion controller (SV13/SV22)

* Design method for Motion SFC parameter . )
Programming Manual (Motion SFC)

* Motion dedicated PLC instruction

SV13/Sv22 * Design method for positioning control

program in the real mode Q173HCPU/Q172HCPU Motion controller (SV13/SV22)
» Design method for positioning control Programming Manual (REAL MODE)
parameter
Sv22 * Design method for mechanical system Q173HCPU/Q172HCPU Motion controller (SV22)
(Virtual mode) | program Programming Manual (VIRTUAL MODE)
* Design method for Motion program
SV43 » Motion dedicated PLC instruction Q173HCPU/Q172HCPU Motion controller (SV43)
* Design method for positioning control Programming Manual
parameter
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1.2 Features

The Motion CPU and Multiple CPU system have the following features.

1.2.1 Features of Motion CPU

(1) Q series PLC Multiple CPU system
(a) The load of control processing for each CPU can be distributed by
controlling the complicated servo control with the Motion CPU, and the
machine control or information control with the PLC CPU, and flexible
system configuration can be realized.

(b) The Motion CPU and PLC CPU are selected flexibly, and the Multiple CPU
system up to 4 CPU modules can be realized.
The Motion CPU module for the number of axis to be used can be selected.
Q173HCPU : Up to 32 axes
Q172HCPU : Up to 8 axes
(Note): Combination with Q173CPU(N)/Q172CPU(N) is also possible.

The PLC CPU module for the program capacity to be used can be selected.
(One or more PLC CPU is necessary with the Multiple CPU system.)

QO00CPU : 8k steps
QO01CPU : 14k steps
QO02CPU, QO02HCPU  : 28k steps
QO6HCPU : 60k steps
Q12HCPU : 124k steps
Q25HCPU : 252k steps

(c) The device data access of the Motion CPU and the Motion SFC program
(SV13/SV22)/Motion program (SV43) start can be executed from PLC CPU
by the Motion dedicated PLC instruction.

(2) High speed operation processing
(a) The minimum operation cycle of the Motion CPU is made 0.44[ms] (so far,
the ratio of 2 times), and it correspond with high frequency operation.
(Note): The minimum operation cycle of Q173CPU(N)/Q172CPU(N) is 0.88[ms].

(b) High speed PLC control is possible by the Q series PLC CPU.
(For LD instruction)
QO02HCPU, QO6HCPU, Q12HCPU, Q25HCPU  : 0.034[us]

Q02CPU £ 0.079[us]
QOOCPU £ 0.16[us]
QO1CPU £ 0.10[us]
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(3) Connection between the Motion controller and servo amplifier with
high speed synchronous network by SSCNETII

(@)

(b)

High speed synchronous network by SSCNETII connect between the
Motion controller and servo amplifier, and batch control the charge of servo
parameter, servo monitor and test operation, etc.

It is also realised reduce the number of wires.

The maximum distance between the Motion CPU and servo ampilifier, servo
amplifier and servo amplifier of the SSCNETII cable on the same bus was
set to 50(164.04)[m(ft.)], and the flexibility improved at the Motion system
design.

The operating system software package for your application needs
By installing the operating system software for applications in the internal flash
memory of the Motion CPU, the Motion controller suitable for the machine can be
realized.

And, it also can correspond with the function improvement of the software
package.

(@)

(b)

(c)

Conveyor assembly use (SV13)

Offer liner interpolation, circular interpolation, helical interpolation, constant-
speed control, speed control, fixed-pitch feed and etc. by the dedicated
servo instruction. Ideal for use in conveyors and assembly machines.

Automatic machinery use (SV22)
Provides synchronous control and offers electronic cam control by
mechanical support language. Ideal for use in automatic machinery.

Machine tool peripheral use (SV43)

Offer liner interpolation, circular interpolation, helical interpolation, constant-
speed positioning and etc. by the EIA language (G-code). Ideal for use in
machine tool peripheral.
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1.2.2 Basic specifications of Q173HCPU/Q172HCPU

(1) Module specifications

Item Q173HCPU Q173HCPU-T Q172HCPU Q172HCPU-T
Teaching unit — Usable — Usable
Internal current consumption
1.25 1.56 " 1.14 1.45 M9
(5VDC) [A]
Mass [kg] 0.23 0.24 0.22 0.23
Exterior dimensions [mm(inch)] 104.6 (4.11)(H) X 27.4 (1.08)(W) X 114.3 (4.50)(D)

(Note) : Current consumption 0.26[A] of the teaching unit is included.

(2) SV13/SV22 Motion control specifications/performance
specifications
(a) Motion control specifications

Iltem Q173HCPU Q173HCPU-T Q172HCPU Q172HCPU-T
Number of control axes Up to 32 axes Up to 8 axes
0.44ms/ 1to 3 axes
SV13 0.88ms/ 4 to 10 axes 0.44ms/ 1 to 3 axes
1.77ms/11 to 20 axes 0.88ms/ 4 to 8 axes
Operation cycle 3.55ms/21 to 32 axes
(default) 0.88ms/ 1to 5 axes
Sv22 1.77ms/ 6 to 14 axes 0.88ms/ 1 to 4 axes
3.55ms/15 to 28 axes 1.77ms/ 5 to 8 axes
7.11ms/29 to 32 axes

. ) Linear interpolation (Up to 4 axes), Circular interpolation (2 axes),
Interpolation functions L .
Helical interpolation (3 axes)

PTP(Point to Point) control, Speed control, Speed-position control, Fixed-pitch feed,

Control modes Constant speed control, Position follow-up control, Speed control with fixed position stop,
Speed switching control, High-speed oscillation control, Synchronous control (SV22)

Acceleration/ Automatic trapezoidal acceleration/deceleration,

deceleration control S-curve acceleration/deceleration

Compensation Backlash compensation, Electronic gear, Phase compensation (SV22)

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/SSCNET

Teaching operation . )
None Provided (SV13 use) None Provided (SV13 use)

function

" Proximity dog type (2 types), Count type (3 types), Data set type (2 types), Dog cradle type,
Home position return L . .
functi Stopper type (2 types), Limit switch combined type
unction
(Home position return re-try function provided, home position shift function provided)

JOG operation function Provided
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Motion control specifications (continued)

Item Q173HCPU Q173HCPU-T Q172HCPU Q172HCPU-T

Manual pulse generator .
. . Possible to connect 3 modules
operation function

Synchronous encoder . .
Possible to connect 12 modules Possible to connect 8 modules

operation function

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

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

» Made compatible by setting battery to servo amplifier.
Absolute position system . . .
(Possible to select the absolute data method or incremental method for each axis)

Number of SSCNETII
(Note-1) 2 systems 1 system
systems
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) : The servo amplifiers for SSCNET cannot be used.
(Note-2) : When using the incremental synchronous encoder (SV22 use), you can use above number of modules.
When connecting the manual pulse generator, you can use only 1 module.
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(b) Motion SFC Performance Specifications

Item Q173HCPU/Q172HCPU
Code total
(Motion SFC chart+ Operation control+ 543k bytes
Motion SFC program capacity |Transition)
Text total
. . 484k bytes
(Operation control+ Transition)
Number of Motion SFC programs 256 (No.0 to 255)
Motion SFC chart size/program Up to 64k bytes (Included Motion SFC chart comments)
. Number of Motion SFC steps/program Up to 4094 steps
Motion SFC program -
Number of selective branches/branch 255
Number of parallel branches/branch 255
Parallel branch nesting Up to 4 levels

4096 with F(Once execution type) and FS(Scan execution type)

Number of ti trol
umber of operation control programs combined. (F/FSO to FIFS4095)

Number of transition programs 4096(G0 to G4095)
Operation control program Code size/program Up to approx. 64k bytes (32766 steps)
(F/IFS) Number of blocks(line)/program Up to 8192 blocks (in the case of 4 steps(min)/blocks)
/ Number of characters/block(line) Up to 128 (comment included)
Transition program Number of operand/block Up to 64 (operand: constants, word device, bit devices)
(G) () nesting/block Up to 32 levels
... |Operation control program Calculation expression/bit conditional expression
Descriptive

Calculation expression/bit conditional expression/

expression |Transition program . - .
comparison conditional expression

Number of multi execute programs Up to 256
Number of multi active steps Up to 256 steps/all programs
Normal task Execute in motion main cycle

Execute in fixed cycle

Fixed cycle
Eventtask |Fixed cy (0.88ms, 1.77ms, 3.55ms, 7.11ms, 14.2ms)

Execute specification (Execution - - -
Executed can be External Execute when input ON is set among interrupt module QI60
task masked.) interrupt (16 points).

PLC interrupt Execute with interrupt instruction (S(P).GINT) from PLC CPU.
Execute when input ON is set among interrupt module QI60

NMI task
as (16 points).
Number of 1/0 points (X/Y) 8192 points
Number of real 1/O points
256 point:
(PX/PY) points
Int | rel M
reha Bays (M) Total (M + L) : 8192 points
Latch relays (L)
) Link relays (B) 8192 points
N;mperloft:evll\;e? CPU Annunciators (F) 2048 points
( T\;lce n the iiotion Special relays (M) 256 points
only. - .
(Included the positioning D.ata re9|sters () 8192 po!nts
dedicated device) Link registers (W) 8192 points
Special registers (D) 256 points
Motion registers (#) 8192 points
Coasting timers (FT) 1 point (888s)
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(3) SV43 Motion control specifications/performance specifications

(a) Motion control specifications

ltem

Q173HCPU Q172HCPU

Number of control axes

Up to 32 axes Up to 8 axes

Operation cycle
(default)

0.88ms/ 1to 5 axes
1.77ms/ 6 to 14 axes
3.55ms/15 to 28 axes
7.11ms/29 to 32 axes

0.88ms/ 1 to 5 axes
1.77ms/ 6 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, Constant speed positioning, High-speed oscillation control

Acceleration/
deceleration control

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

Compensation

Backlash compensation, Electronic gear

Programming language

Dedicated instruction (EIA language)

Motion program capacity

248k bytes

Number of programs

1024

Number of simultaneous
start programs

Axis designation program : 32 Axis designation program : 8

Control program : 16 Control program : 16

Number of positioning

Approx. 10600 points

function

points (Positioning data can be designated indirectly)
Programming tool IBM PC/AT
Peripheral I/F USB/SSCNET
Teaching operation
None

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

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

Skip function

Provided

Override ratio setting
function

Override ratio setting : 0 to 100[%]

Absolute position system

Made compatible by setting battery to servo ampilifier.
(Possible to select the absolute data method or incremental method for each axis)

Number of SSCNETII
(Note-1)
systems

2 systems 1 system

Number of Motion related
modules

Q172LX : 4 modules
Q173PX : 1 module

Q172LX : 1 module
Q173PX : 1 module

(Note-1) : The servo amplifiers for SSCNET cannot be used.

1-8
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(b) Motion program performance specifications

ltem

Q173HCPU/Q172HCPU

Program capacity

Total of program files

248k bytes

Number of programs

Up to 1024 (No. 1 to 1024)

Operation controls

Arithmetic operation

Unary operation, Addition and subtraction operation,
Multiplication and division operation, Remainder operation

Comparison operation

Equal to, Not equal to

Logical operation

Logical shift operation, Logical negation, Logical AND,
Logical OR, Exclusive OR

G00, G01, G02, G03, G04, G09, G12, G13, G23, G24, G25, G26,

register

G-codes Positioning command G28, G30, G32, G43, G44, G49, G53, G54, G55, G56, G61, G64,
G90, G91, G92, G98, G99, G100, G101
M-codes Output command to data M

Special M-codes

Program control command

Moo, M01, M02, M30, M98, M99, M100

Variable

Device variable

X, Y,B,F,D,W, #

Trigonometric function

SIN, COS, TAN, ASIN, ACOS, ATAN

Jump/repetition processing

Functions ) . ABS, SQR, BIN, LN, EXP, BCD, RND, FIX, FUP, INT, FLT, DFLT,
Numerical function
SFLT
Start/end CALL, CLEAR
Home position return CHGA
Speed/torque setting TL, CHGV, CHGT
Instructions Motion control WAITON, WAITOFF, EXEON, EXEOFF

CALL, GOSUB/GOSUBE, IF...GOTO, IF...THEN...ELSE...END,
WHILE...DO...END

Data operation

BMOV, BDMOV, FMOV, BSET, BRST, SET, RST, MULTW,
MULTR, TO, FROM, ON, OFF, IF...THEN...SET/RST/OUT, PB

Number of program calls

Number of controls  |(GOSUB/GOSUBE) Upto8
Number of program calls (M98) Upto8
z\:(l;:(n)ber of 1/0 points 8192 points
Number of real I/0 .
points (PX/PY) 256 points
Internal relays (M) Total (M + L) : 8192 points
Latch relays (L)
Number of devices |Link relays (B) 8192 points
(Device In the Motion |[Annunciators (F) 2048 points
CPU only) Special relays (M) 256 points
(Included the Data registers (D) 8192 points
positioning dedicated |Link registers (W) 8192 points
device) Special registers (D) 256 points
Motion registers (#) 8192 points
Coasting timers (FT) 1 point (888us)
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1.3 Hardware Configuration

This section describes the Q173HCPU/Q172HCPU system configuration, precautions
on use of system, and configured equipments.

1.3.1 Motion system configuration
This section describes the equipment configuration, configuration with peripheral

devices and system configuration in the Q173HCPU/Q172HCPU system.
(1) Equipment configuration in Q173HCPU/Q172HCPU system

Extension of the Q series module
m E 1 1 0
I
= I
Power supply module/

QCPU/ 1/0 module/ Intelligent

function module of the Q series (QI72LX, Q172EX, QI73PX)
SE— 1 3 B 1

| ¥

0 |0j0j0joioio 0 |0|0)0{0|0
- ey pl o ) ey ey

oooooo|

Motion module

.:,
=
=

Motion module
(Q172LX, Q172EX, Q173PX)

Extension cable
(QCOB)

CPU base unit

(Q33B, Q35B, Q38B, Q312B) (Q63B, Q65B, Q68B, Q612B)

i

ol ﬂ;

3
)

=)

Battery holder unit Motion CPU module Short-circuit connector for Power supply module/

1/0 module/Intelligent function

|
|
i
Q6B extension base unit E

|

|

|

|

|

|

| I

| I

| (QI70HBATC) | (Q173HCPU/Q172HCPU) the teaching unit .
: : (Q170TUTM) module of the Q series
| } f ”””””” ote-3)

| I

| | s@ SQ

| I

| I

| I

| I

| I

| | SSCNETII cable Cable for the teaching unit Teaching unit
: : (MR-J3BUS[IM(-A/-B)) (Q170TUDCICBLOM(-A)) (A31TU-D30, A31TU-DNJ)
| |

Short-circuit connector for
the teaching unit
(A31TUD3TM)

Servo amplifier
(MR-J3-00B)

ote-4) f i

A

L ltis possible to select the best according to the system.

(Note-1) : When using the external battery, be sure to connect the Battery holder unit (Q170HBATC).
And be sure to set the Battery(Q6BAT) to the Battery holder unit (Q170HBATC).
Battery(Q6BAT) is optional.

(Note-2) : It is possible to use only Q173HCPU-T/Q172HCPU-T.

It is packed together with Q173HCPU-T/Q172HCPU-T.

: It varies by the connecting teaching unit.

: It is packed together with Q170TUDO CBLOM.

: When using the A31TU-D30/A31TU-DNO, be sure to use the Q173HCPU-T/Q172HCPU-T.

1 A31TU-D30/A31TU-DNO corresponds to only Japanese.

It does not correspond to display for English.
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(2) Peripheral device configuration for the Q173HCPU/Q172HCPU

The following (a)(b) can be used.
(a) USB configuration (b) SSCNET configuration

II ooooog
II ooooog

Motion CPU module Motion CPU module
(Q173HCPU, Q172HCPU) (Q173HCPU, Q172HCPU)

i )

||

SSC I/F communication cable
USB cable (Q170CDCBLOM,
Q170BDCBLOM)

¥ ¥

MITSUBISHI

SSCNET
cARD
X A30CD-PCF oo
A
P 43,\
AR ~
AR I 05
@%Sgg%g«%g«%aé Oo O
S LSR5 g
S o
S 0o

Personal computer SSC I/F Card/Board
(Windows® 98/2000/XP only) (A30CD-PCF/A0OBD-PCF)

Personal computer

(Note) : For information about GPP functions of PLC CPU, refer to the operating
manual of PLC. Also, refer to the help of each software for information about

operation of each programming software package.
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1.3.2 Q173HCPU System overall configuration

Motion CPU control module

2 2 <

T 3 3o B
€ o6/% o/ & o
8 Eg E 3.E

crus So8 238 348

ase (<X S5

anit pLccPul 225 28% £2%

(Q30B) Motion CPU |35 E| GG E = &E
[ [ [ [

Q61P-A0 | Qn(H) | Q173H [Q172LX|Q172EX[Q172PX| QI60 |QXOO (Q6LAD
CPU |CPU -52/-83 |(-s1) /
| QYOO |QBUDA /0 module of the Q Series or
Special function module
— > "
© > [k |

100/200VAC VYV

(Note-2)
Analogue input/output |

UsB
H] Input/output (Up to 256 points)|

I —| Interrupt signals (16 points)l

Wl
Personal Computer Manual pulse generator X 3/module
IBM PC/AT (MR-HDPO01)(Up to 1 module)
Serial absolute synchronous encoder cable
Eﬁit‘tery holder — (Q170ENCCBLIM)
Q170HBATC U [
(@] — E Serial absolute synchronous encoderx 2/module

(Q170ENC)(Up to 6 modules)
Teaching unit(Note-1)

A31TU-D3[1/A31TU-DNOI — External input signals Number of Inputs
@@) < - « FLS : Upper stroke limit
Cable for the teaching . -
unit * RLS : Lower stroke limit 8 axes/module
(Q170TUDCICBLOIM(-A)) « STOP : Stop signal (Up to 4 modules)
« DOG/CHANGE : Proximity dog/
SSC IIF Speed-position switchin
Communication SSCNETI peec 9
cable cable
(Q170CDCBLOM/
I:I Q170BDCBLLIM)
« PPV |
SSCNETII (CN1)
SSC I/F Card/Board L
A30CD-PCF/ALI0BD-PCF
( ) SSCNETII (CN2) ” o " o

‘Q 4 4 4
Panel Personal Computer
(WinNT/Win98/Win2000/WinXP)

Computer link SSC

Extension base unit N\ MR-J3-[1B model Servo amplifier, |
(QGEB) Up to 32 axes (Up to 16 axes/system)
Extensio; gz External input signals of servo amplifier
cable ) * Proximity dog
2 § * Upper stroke limit
Qe * Lower stroke limit

UP to 7 extensions

(Note-1) : Be sure to use the Q173HCPU-T.
A31TU-D3[J /A31TU-DNLI corresponds to only Japanese.
It does not correspond to display for English.

(Note-2) : QI60 can be used in SV13/SV22.
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1 OVERVIEW

/N CAUTION

@ 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.

@ 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.

@ 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.

@® When a teaching unit is used, the cable for the teaching unit is necessary between the Motion
CPU (Q173HCPU-T/Q172HCPU-T) and teaching unit. And, connect the short-circuit connector
for teaching unit, after removing the teaching unit or when not using it.
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1.3.3 Q172HCPU System overall configuration

Motion CPU control module

< 2 2
T %y 8 o B
£ O|3 9Ol w» o]
g E g E 3 €
CPU base §'@§ §§§ §§§
anit pLccPu 285 28% £2%
(Q30B) Motion CPU |$-5E GG E = &E
[ [ [ [
Q61P-A0 | Qn(H) | Q172H [Q172LX|Q172EX|Q172PX| QI60 |QXOO [Q60AD
CPU |CPU -52/-83 |(-S1) /
] QYOO |Q6UDA! /0 module of the Q Series or
EI‘ Special function module
— ——» H
© > [k
100/200VAC T T
FY ¥ (Note-2)
Analogue input/output|
usB -
Input/output (Up to 256 p0|nts)|
1l Interrupt signals (16 points)|
Personal Computer Manual pulse generator x 3/module
IBM PC/AT (MR-HDP01)(Up to 1 module)
Serial absolute synchronous encoder cable
Battery holder | [ (Q170ENCCBLIIM)
Q170HBATC U= [
[@) — E Serial absolute synchronous encoder X 2/module
(Q170ENC) (Up to 4 modules)
Teaching unit(Note-1)
AS1TU-DILIA31TU-DNC] — External input signals Number of Inputs
Cable for the teaching * ;ILSS : Epper sttrol;e Ili.mi_tl
unit . : Lower stroke limif 8 axes/module
(Q170TUDDICBLOM(-A)) + STOP : Stop signal (Up to 1 module)
SSC IF + DOG/CHANGE : Proximity dog/
Communication SSCNETI Speed-position switching
cable cable
(Q170CDCBLOM/
I:I Q170BDCBL[IM)
SSC I/F Card/Board
A30CD-PCF/AJOBD-PCF
( ) SSCNETII (CN1) ” = @ =
A A A
Panel Personal Computer
(WinNT/Win98/Win2000/WinXP)
Computer link SSC
Extension base unit N\ MR-J3-0JB model Servo amplifier, _/
(Q601B) Up to 8 axes
»[ [=
Extensio; ;& External input signals of servo amplifier
cable 20 * Proximity dog
o > P
S * Upper stroke limit
a £ * Lower stroke limit

UP to 7 extensions

(Note-1) : Be sure to use the Q173HCPU-T.
A31TU-D30 /A31TU-DNL] corresponds to only Japanese.
It does not correspond to display for English.

(Note-2) : QI60 can be used in SV13/SV22.
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1 OVERVIEW

/N CAUTION

@ 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.

@ 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.

@ 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.

@® When a teaching unit is used, the cable for the teaching unit is necessary between the Motion
CPU (Q173HCPU-T/Q172HCPU-T) and teaching unit. And, connect the short-circuit connector
for teaching unit, after removing the teaching unit or when not using it.
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1.3.4 Software packages

(1) Software packages

(a) Operating system software packages

Application

Software package

Q173HCPU

Q172HCPU

For conveyor assembly SV13
(Motion SFC)

SW6RN-SV13QK

SW6RN-SV13QM

For automatic machinery SV22
(Motion SFC)

SW6RN-SV22QJ

SW6RN-SV22QL

For machine tool peripheral SV43

SW5RN-SV43QJ

SW5RN-SV43QL

(b) Integrated start-up support software package

Part name [Model name Details Version

SW6RNC-GSVE (Integrated start-up support software (1 CD-ROM) ) 00K 0oMm 00N
Conveyor assembly software : SW6RN-GSV13P 00J 00K 00L
Automatic machinery software  : SW6RN-GSV22P 00J 00K 00L
Machine tool peripheral software : SW6RN-GSV43P — 00F 00G
SW6ERNC- Cam data creation software : SW3RN-CAMP 00M 00M 00M
GSVPROE Digital oscilloscope software : SW6RN-DOSCP 00G 00H 00H
MT Developer Communication system software : SW6RN-SNETP 00J 00K 00L
Document print software : SW3RN-DOCPRNP, 00R 00T oow
SW20RN-DOCPRNP 00M 00Q 00T

SWE6RNC-GSVHELPE (Operation manual (1 CD-ROM) )

Installation manual
SWERNC- SW6RNC-GSVPROE
GSVSETE A30CD-PCF(SSC I/F card (PCMCIA TYPE I 1CH/card) )

Q170CDCBL3M (A30CD-PCF cable 3m (9.84ft.) )

(Note) : Operating environment of the MT Developer is WindowsNT® 4.0/Windows® 98/Windows® 2000/Windows® XP English

version only.

(2) Operating environment of personal computer
Operating environment is shown below.
IBM PC/AT with which WindowsNT® 4.0/Windows® 98/Windows® 2000/
Windows® XP English version operates normally.

ltem

WindowsNT® 4.0
(Service Pack 2 or later) (Note)
or Windows® 98

Windows® 2000

Windows® XP

CPU

Pentium® 133MHz or more

Pentium® I 233MHz or more

Pentium® I 450MHz or more

Memory capacity

Recommended 32MB or more

Recommended 64MB or more

Recommended 192MB or more

Hard disk free space

Hard disk free space is as following list.

Disk drive

3.5inch (1.44MB) floppy disk drive, CD-ROM disk drive

Display

800x600 pixels, 256 colors or more

(Note) : Impossible to use USB connection.
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It is necessary the following capacity depending on the installed software.

Size
Model name
SW6RNC-GSVE SW6RNC-GSVHELPE
SW6RN-GSV13P 65MB 40MB
SW6RN-GSV22P 66MB 45MB
SW6RN-GSV43P 55MB 32MB
SW3RN-CAMP 5MB 3MB
SW6RN-DOSCP 35MB 10MB
Standard 60MB
SW6RN-SNETP 3MB
Custom (When all selection) 60.5MB
SW3RN-DOCPRNP 45MB 5MB
SW20RN-DOCPRNP 45MB 5MB

(Note-1) : WindowsNT® , Windows® are either registered trademarks or trademarks of Microsoft Corporation
in the United States and/or other countries.

(Note-2) : Pentium ® are trademarks or registered trademarks of Intel Corporation or its subsidiaries in the
United States and other countries.

(3) Operating system(OS) type/version

(a) Confirmation method in the operating system(OS)
MITSUBISHI o

MOTION CONTROLLER
MODEL | 1) )
— 2) )C3) )
DATE ( 4) (5 ) 1) OS software TYPE
©CJMITSUBISHI ELECTRIC CORPORATION ALL 2) Software version
RIGHTS RESERVED 3) OS software version
4) Serial number
5) Number of FD

Example) When using the Q173HCPU, SV13 and version A.
1) SWERN-SV13QK
2) BCD-B14W311
3)A

(b) Confirmation method in the SW6RN-GSVLIP
The operating system(OS) type/version of the connected CPU is displayed
on the installation screen of the SW6RN-GSVOP.

(Motion SFC-compativie 08)| | s|[v |1 ]3] alk]| [v|E|[Rr[3]o]o]A]y]
JorL:Q173HCPU ] OS version
Kor M: Q172HCPU Indicates Motion SFC compatibility.

Indicates teaching unit usable.
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L/}

(4) Relevant software packages
(a) PLC software package

Model name Software package

GX Developer SWOD5C-GPPW-E

(Note) : CJ=used "6" or later.

(b) Servo setup software package

Model name Software package

MR Configurator MRZJW3-SETUP221E

POINT |

(1) When the operation of Windows is not unclear in the operation of this software,
refer to the manual of Windows or guide-book from the other supplier.

(2) The screen might not be correctly displayed depending on the system font size
of WindowsNT® 4.0/Windows® 98/Windows® 2000/Windows® XP.
Be sure to use the small size fonts.
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1 OVERVIEW

1.3.5 Restrictions on motion systems

(1) Itis not allowed to use the Motion CPU as the control CPU of a module installed
on the QA1S6LIB extension base unit. PLC CPU must be used as the control
CPU.

(2) Motion CPU module cannot be used as standalone module. It must always be
used in combination with the PLC CPU module (version that supports Multiple
CPU systems). Moreover, it must be installed on the right side of PLC CPU
module. PLC CPU module cannot be installed in a position to the right of Motion
CPU module.

(3) Personal computer CPU unit must be installed on the right side of Motion CPU
module. Motion CPU module cannot be installed in a position to the right of
personal computer CPU unit.

(4) Make sure to use the PLC CPU module in the "Q mode."

(5) Motion CPU module cannot be set as the control CPU of intelligent function
module or Graphic Operation Terminal (GOT).

(6) SSCNETII cable which connects the Motion CPU and servo amplifier, and the
teaching unit connecting cable which connects the Motion CPU and A31TU-
D30/A31TU-DNO M are pulled from the bottom part of unit. Make sure to
secure sufficient space for pulling out the cable when designing the control panel.

(7) Motion CPU module is one module element of Q series multiple PLC system. It
must be set the parameters of Q series multiple PLC system for each PLC CPU.
Motion CPU module must also be set to support the Multiple CPU system in the
system settings.

(8) Make sure to use the Motion CPU as the control CPU of motion modules
dedicated for Motion CPU (e.g., Q172LX, Q172EXMN*2) Q173PX). They will not
operate correctly if PLC CPU is set and installed as the control CPU by mistake.
Motion CPU is treated as a 32-point intelligent module by PLC CPU of other CPU.
It cannot be accessed from other CPU.

(9) When a Multiple CPU system is configured, make sure to configure the modules
so that the total current consumption of individual modules on the CPU base does
not exceed the 5VDC output capacity of power supply module.

(10) Motion modules (Q172LX, Q172EX, Q173PX) is to do selection whether to be

necessary referring to the "3. DESIGN" of the "Q173HCPU/Q172HCPU User's
Manual" for the system design.
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(11) Installation position of the Q172EXN®?) is only CPU base unit.

(12) When combining the Q173HCPU(-T)/Q172HCPU(-T) with Q173CPU(N)/
Q172CPU(N)/Q173CPUN-T/Q172CPUN-T, set as following combination.
If it is used in combination except for the following, the Q173HCPU(-T)/
Q172HCPU(-T) does not operate normally, such as Q173HCPU(-T)/
Q172HCPU(-T) does not start or communication error with servo amplifier will
occur.
However, all the operating system software are SV43, there is no restriction for
the combination of Motion CPU.

Installation example of Motion CPU
U o . Abbreviation Model name
= S [at7Oloi7oH Q170HCPU |Q170HCPU(-T)
1 2 % CPU [CPU Q170CPU | Q170CPU(N)/Q170CPUN(-T)
2]
5] @]
% E' (Note-1) :Be sure to install the following operating
a (Note-1)| (Note-2) system software to the Q170CPU.
Application \ Version
_CPU_ 0 12 SV13/SV22 | 0OR or later
= 5 | Q170(Q170HQ170H
o
2 ? % CPU [CPU  CPU (Note-2): There is no restriction for the operating
] O system software and version installed to
3| & the Q170HCPU.
o (Note-1)[ (Note-2)| (Note-2)
(Note-3): There is no restriction for the operating
system software and version installed to
CPU 0 1 2 the Q170CPU.
= o | Q170 Q170/Q170H
2 o [CPU |CPU [CPU
3 ) O
9] @]
2 |
& O |(Note-1)|(Note-3)| (Note-2)
CPU 0 1 2
2| o > |e17O|@170OH
Q o o
4 3 S ) CPU |CPU
) (@) (@)
27| &
o (Note-1)| (Note-2)

(13) When the operation cycle is 0.4[ms], set the system setting as the axis select
switch of servo amplifier "0 to 7".
If the axis select switch of servo amplifier "8 to F" is set, the servo amplifiers are
not recognized.

(Note-1) : Teaching unit can be used in SV13. It cannot be used in SV22/SV43.
(Note-2) : Q172EX can be used in SV22. It cannot be used in SV13/SV43.



2 MULTIPLE CPU SYSTEM

2. MULTIPLE CPU SYSTEM
2.1 Multiple CPU System
2.1.1 Overview

(1) Multiple CPU System
Multiple (up to 4 modules) PLC CPUs and Motion CPUs are installed to the CPU
base unit, and each CPU controls the I1/0 modules and intelligent function
modules of the CPU base unit/extension base unit slot by slot in the Multiple
CPU system.
Each Motion CPU controls the servo amplifiers connected by SSCNETII cable.

(2) Distributed system configuration
(a) By distributing such tasks as servo control, machine control and information
control among multiple processors, the flexible system configuration can be
realized.

(b) You can increase the number of control axes by using a multiple Motion
CPUs. It is possible to control up to 96 axes by using three Q173HCPUs.

(c) You can reduce the PLC scan time of the overall system by using a multiple
PLC CPUs and distributing the PLC control load among them.

(3) Communication among the CPUs in the Multiple CPU system
(a) Transmission of data among the CPUs in the Multiple CPU system is
performed automatically using the multiple CPU automatic refresh function.
This makes it possible to use the device data of the other CPUs as the
device data of the self CPU.

(b) You can access the device data and start the Motion SFC program
(SV13/SV22)/Motion program (SV43) from the PLC CPU to the Motion CPU
by Motion dedicated PLC instruction.
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2.1.2 Installation of PLC CPU and Motion CPU

Up to a total four PLC CPUs and Motion CPUs can be installed in the CPU base unit,
in the four slots starting from the CPU slot (the slot located to the immediate right of the
power supply module) to slot 2 in series.

There must be no non-installation slot left, between a PLC CPU and a Motion CPU, or
between Motion CPUs.

When two or more Motion CPUs are installed, they are installed together in the slots
provided to the right of one or more PLC CPUs. (PLC CPU cannot be installed to the
right of a Motion CPU.)

(1) When the high performance model PLC CPU is used.

Number of . . .
CPUs Installation positions of PLC CPUs/Motion CPUs
CPU 0O 1 2
>
Q ) o]
Q. o 5
o Q ]
2 a | o| S| 5| B
— [ -
s | © S| O o
2 = = =
3 o 5]
o =
CPU 0 1 2 CPU 0 1 2
2 2 -] -]
o} D S .
a 2 2 o S o 2 o o S
3 > o o O = =] o &) &) "5
o | O| O o ® | O
— c - - [ [ o
15} O O o o 5] (&) S S o
2| 2|3| = 2| 3|38~
[e)
o = & s | =
CPU O 1 2 CPU 0 1 2
> >
= ) s 2 2
o) -] -] ) )
S| o o o %) S| a o 5] &
2 O (@] (@] pet » O O s s
9] O O Q S 5] O O o o
2l z| & T | B A B S S
o S & = S
4
CPU O 1 2
>
ol 5 ) ) -]
= & o o o
2|1 6| O o | ©
— c c c
o I R S S
3 o ° ° °
o = = =

(2) When the basic model PLC CPU is used.
Multiple CPU system up to 3 modules (PLC CPU X1, Motion CPUX1, Personal
computer CPUX1).
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2.1.3 Precautions for using Q series 1/0 modules and intelligent function modules

(1) Modules controllable by the Motion CPU
I/0 modules (QXO, QYO, QHO, QXOYO, Q6IADO, Q6IDAL, interrupt
module (QI60) and motion modules (Q172LX, Q172EX, Q173PX) can be
controlled by the Motion CPU.

(2) Compatibility with the Multiple CPU system
(a) All /O modules (QXO, QYO, QHO, QXOYO, Q6OADO, Q6CIDAD)
support the Multiple CPU system.

(b) The interrupt module (QI60), which is currently not subject to function
upgrade, supports the Multiple CPU system.

(c) The intelligent function modules support the Multiple CPU system only when
their function version is B or later. These modules cannot be controlled by
the Motion CPU, so be sure to use the PLC CPU as a control CPU.

(d) All motion modules (Q172LX, Q172EX, Q173PX) support the Multiple CPU
system. These modules cannot be controlled by the PLC CPU, so be sure to
use the Motion CPU as a control CPU.

(3) Access range from a non-control CPU
(a) The Motion CPU can access only the modules controlled by the self CPU. It
cannot access the modules controlled by other CPUs.

(b) Access range from a non-control CPU for the modules controlled by the
Motion CPU are shown below.

I/0 setting from outside the group
Access target (setting from the PLC CPU)
Not received Received

Input (X) X O

Output (Y) X X

Read X X

Buffer memory -

Write X X

REMARK

+ The function version of an intelligent function module can be checked on the rated
plate of the intelligent function module or in the GX Developer's system monitor
product information list.

» Refer to the "Q173HCPU/Q172HCPU User's Manual" for the model name which
can be controlled by the Motion CPU.
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2.1.4 Modules subject to installation restrictions

(1) Modules subject to installation restrictions in the Motion CPU are sown below. Use

within the restrictions listed below.

(a) SV13/Sv22
Maxi installabl dul CPU
Description Model name SXMuM s abs MoCAes per
Q173HCPU Q172HCPU
Servo external signals
. Q172LX 4 modules 1 module
interface module
Serial absolute synchronous Q172EX
. (Note-2) 6 modules 4 modules
interface module
4 modules "**? 3 modules "%
Manual pulse generator Q173PX (Incremental serial encoder use) | (Incremental serial encoder use)
interface module (Note-1) 1 module 1 module
(Manual pulse generator only use) [ (Manual pulse generator only use)
Input module Qxd
Output module Qyd
Input/output HO
P 'p Q Total 256 points

composite module QXavyod
Analogue input module Q6CADO
Analogue output module Q6CIDAC]
Interrupt module QI60 1 module

(Note-1) : When the Manual pulse generator and the serial encoder are used at the same time with the SV22, the

Q173PX installed in the slot of the smallest number is used for manual pulse generator input.

(Note-2) : SV22 only.

(b) Sv43
Maxi installabl dul CPU
Description Model name SXMuM s ab’e MOCAes per
Q173HCPU Q172HCPU
Servo external signals
. Q172LX 4 modules 1 module
interface module
Manual pulse generator Q173PX 1 module 1 module
interface module (Manual pulse generator only use) | (Manual pulse generator only use)
Input module Qxd
Output module Qvyd
Input/output HO
neu ou. pu Q Total 256 points
composite module QxXdyOd
Analogue input module Q6CADO
Analogue output module Q6CIDAC]

(2) Modules controlled by a Motion CPU cannot be installed in the extension base
unit QA1S60B. Install them in the CPU base unit Q3B or extension base unit

Q60B.
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(3) A total of eight base units including one CPU base unit and seven extension base
units can be used. However, the usable slots (number of modules) are limited to
64 per system including vacant slots. If a module is installed in slot 65 or
subsequent slot, an error (SP. UNIT LAY ERROR) will occur. Make sure all
modules are installed in slots 1 to 64. (Even when the total number of slots
provided by the CPU base unit and extension base units exceeds 65 (such as
when six 12-slot base units are used), an error does not occur as long as the
modules are installed within slots 1 to 64.)
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2.1.5 Processing time of the Multiple CPU system

(1) Processing of the Multiple CPU system
Each CPU module of the Multiple CPU system accesses to the modules
controlled by self CPU with which the CPU base unit or extension base unit is
installed, and the other CPU through the bus (base unit patterns and extension
cables). However, a multiple CPU module cannot use the bus simultaneously.
When a multiple CPUs have accessed the bus simultaneously, the CPUs which
performed buss access later remain in "waiting state" until the CPU currently
using the bus completes its processing. In a Multiple CPU system, the above
waiting time (duration while a CPU remains in waiting state) causes an I/O delay
or prolonged scan time.

(2) When the waiting time becomes the longest

In the Multiple CPU system, the wait time of self CPU becomes the longest in the

following conditions:

* When is using a total of four PLC CPUs/Motion CPUs are used in the Multiple
CPU system.

* When the extension base units are used.

* When the intelligent function modules handling large volumes of data are
installed in the extension base unit(s).

* When a total of four CPUs are used and the four CPUs have simultaneously
accessed a module installed in an extension base unit.

* When there are many automatic refresh points between a PLC CPU and a
Motion CPU.

(3) When shortening the processing time of the Multiple CPU system
The processing time of the Multiple CPU system can be shortened in the
following methods:

* Install all modules with many access points such as MELSECNET/10(H) and
CC-Link refreshes together in the CPU base unit.

 Control all modules with many access points such as MELSECNET/10(H) and
CC-Link refreshes using only one PLC CPU so that they are not accessed by
two or more CPUs simultaneously.

* Reduce the number of refresh points of MELSECNET/10(H), CC-Link, etc.

* Reduce the number of automatic refresh points of the PLC CPUs/Motion
CPUs.
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2.1.6 How to reset the Multiple CPU system

With the Multiple CPU system, resetting the PLC CPU of CPU No. 1 resets the entire
system.

When the PLC CPU of CPU No. 1 is reset, the CPUs, 1/0 modules and intelligent
function modules of all CPUs will be reset.

To recover any of the CPUs in the Multiple CPU system that generated a CPU stop
error, reset the PLC CPU of CPU No. 1 or restart the power (i.e., turning the power
ON, OFF and then ON).

(If the PLC CPUs or Motion CPUs of CPU Nos. 2 through 4 generated a CPU stop
error, they cannot be recovered by resetting the corresponding CPU.)

0 1 2 3 4 5 6 7

an(H) la173Hfa173Hf173H
CPU [cPU [cPu [cPU

Power supply

CPU
No. 2
CPU
No. 3
CPU
No. 4

CPU
No. 1

|_‘_|_, These CPUs must not be reset.

If one of them is reset, all CPU
in the Multiple CPU system generate
a MULTI CPU DOWN error.

CPU No. 1 can reset the entire Multiple CPU system.

POINT

(1) Ina Multiple CPU system, the PLC CPUs/Motion CPUs of CPU No. 2, 3 or 4
cannot be reset individually.
When a PLC CPU or Motion CPU of CPU No. 2, 3 or 4 is reset while the
Multiple CPU system is operating, the other CPUs generate a MULTI CPU
DOWN error (error code: 7000) and the entire system stops.
Note that depending on the timing at which the PLC CPU or Motion CPU of
CPU No. 2, 3 or 4 is reset, the PLC CPU of a the other CPU may stop due to
an error other than MULTI CPU DOWN.

(2) Resetting CPU No. 2, 3 or 4 generates a MULTI CPU DOWN error regardless
of the operation mode set in the Multiple CPU Settings tab. (Stop/continue all
CPUs upon error in CPU No. 2, 3 or 4.) (Refer to Section 2.1.7 for the setting
of operation mode in Multiple CPU Settings.)
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2.1.7 Processing at a CPU DOWN error occurrence by a PLC CPU or Q173HCPU/
Q172HCPU

In the Multiple CPU system, the system operates differently when CPU No. 1
generated a CPU DOWN error as compared with when CPU No. 2, 3 or 4 did.

(1) When CPU No. 1 generated a CPU DOWN error
(@) When the PLC CPU of CPU No. 1 generated a CPU DOWN error, all
PLC CPU/Q173HCPU/Q172HCPU of CPU Nos. 2, 3 and 4 generate a
MULTI CPU DOWN error (error code: 7000) and the Multiple CPU system
stops. (Note-1)

(b) Recover the system using the procedure below:
1) Check the cause of the error that occurred in CPU No. 1 using the PC
diagnostic function of GX Developer.

2) Remove the cause of the error.
3) Reset the PLC CPU of CPU No. 1 or restart the power.

Resetting the PLC CPU of CPU No. 1 or restarting the power resets all
CPUs in the Multiple CPU system and the system is recovered.

(2) When CPU No. 2, 3 or 4 generated a CPU DOWN error
If the PLC CPU, Q173HCPU or Q172HCPU of CPU No. 2, 3 or 4 generated a
CPU DOWN error, the entire system may or may not stop depending on the
setting of "Operation Mode" in the Multiple CPU Settings tab.
By default value, all CPUs will stop when any of the CPUs generates a CPU stop
error. If you do not wish to stop all CPUs following an error generated in the
PLC CPU, Q173HCPU or Q172HCPU of a specific CPU or CPUs, click and
uncheck the CPU or CPUs that will not stop all CPUs upon generating an error.
(See arrow A.)

Basic Setting

Base Setting  Multiple: CPU Setting I System Basic Setting I

Mo. of CRU[*)——{ - Operating hiode[*) @
Mo, of CPL |4 vl Error operation mode st the stop of CPU
[o | st At o stop Bystop e of EELT

Flease set the ¥ &l gtation stop by stop erar of CRUZ
number of Multiple
CFU ¥ &l station stop by stop erar of CPUZ

W Al station stop by stop error of CPU4

~ Refresh Setting
ISetlimg 1 'I
Send range for each CPU CPL side device
GPU CPU share memary G Dev. starting Do
Paint [*] Start End Start End
Mol 1024] 0s800| OBFF Do D023,
MNo.2 1024] 0s800| OBFF 01024 D2047]
MNo.3 500 0s800| 09F3 02048 D2547]
No.4 Jalu; 0800, 03F2 02548 [3047
The applicable device of head device iz D W MY B 7.
The unit of points that send range for each CPU is word,
[¥] Settings should be set a5 same when uging multiple CPU.

Ok | Cancel
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(@) When a CPU DOWN error occurs in the CPU of the CPU in a checked "Stop
all CPUs upon error in CPU No. n" item, all PLC CPU/Q173HCPU/
Q172HCPU of the other CPUs will generate a MULTI CPU DOWN error
(error code: 7000) and the Multiple CPU system will stop. (Note-1)

(b) When a CPU DOWN error occurs in the CPU of the PLC in an unchecked
"Stop all CPUs upon error in CPU No. n" item, all CPUs of the other CPUs
will generate a MULTI CPU ERROR (error code: 7020) and continue their
operation.

POINT |

(Note-1) : When a CPU DOWN error occurs, the CPU detecting the error will generate a
MULTI CPU DOWN error.
Therefore, the system may enter a MULTI CPU DOWN mode after detecting the
CPU DOWN error in the CPU generating a MULTI CPU DOWN error, instead of
the error in the CPU that generated the CPU DOWN error in the first place. In
this case, the common error-data area may store a CPU number different from
one corresponding to the CPU that generated the CPU DOWN error first.
When recovering the system, remove the cause of the error present in the CPU
not stopped by a MULTI CPU DOWN error.
In the screen below, the cause of the error present in CPU No. 2, which does
not have a MULTI CPU DOWN error, should be removed.

PLC diagnostics x|
— PLC statu
— PLC operation statu:
Nal PLC operation  STOP switch AUM Mo2 PLC operation STOP switch AUM
Mo3 PLC operation  STOP awitch RUM Mod PLC operation STOP awitch RUMN
r— Present Error onitar rundstop—
PLC Module Mo, Present Ermor “r'ear/Month/D a
C MULTI CPU DO N 2006- 7-10
FLCZ 3010 FARAMETER ERROR 2006- 7-10
FLC3 10000 CONT.UMIT ERROR 2006- 7-10 Stop monitorl
PLC4 7000 MULTI CPU D0twM 2006- 710
Kl | »l
Sierial communication ermar
[Hemunning ermar Parityermar M
Frafmiing erar [lear | Help |
i~ Emar lag
IPLC‘I vl Errar lag | Clear log | Error Jumpl Help |
Mo, Error message “tear/Month/Da Time =
AC/DC DOWN 2008- 7-10
1500 AC/ADCDOWN 2006- 7-10 18:48:23
1500 AC/ADCDOWN 2006- 7-10 19: 419
7000 MULTI CPU DO 2008- 710 20: 531
1500 AC/DCDOWN 2006- 7-11 15:41:15
150N AN DT 2. 711 1eE10n T Close |
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(c) Use the following procedure to recover the system:
1) Check the CPU generating the error and cause of the error using the PC
diagnostic function of GX Developer.

2) If the error occurred in a Q173HCPU/Q172HCPU and the error code is
10000, check the cause of the error using error list of SW6RN-GSVOP.

3) Remove the cause of the error.
4) Reset the PLC CPU of CPU No. 1 or restart the power.

5) Resetting the PLC CPU of CPU No. 1 or restarting the power resets all
CPUs in the Multiple CPU system and the system will be recovered.

(3) Operation at a Motion CPU error
Operations at a Motion CPU error are shown below.

Category Type of error Operation Remark
) Does not operate from the « All actual output PY points turn OFF.
System setting error L
beginning (does not run). No effect on other CPUs.
WDT error Varies depending on the error. « All actual output PY points turn OFF.

. . ) Other CPUs may also stop depending on
Operation Self-diagnosis error Stops at a CPU DOWN error.

disable errors the parameter setting.

Operation corresponding to

STOP (M2000 OFF). Depends on .

Other CPU DOWN error ) « All actual output PY points turn OFF.
the "Operation mode upon CPU

stop error" setting.

. . Operation continues when the
Self-diagnosis error i
continuous error occurred.

. (Note-1)
Motion SFC error

. Minor error .
Operation - . » Only the applicable program stops (the
. Maijor error Processing stops for each . .
continuous o program may continue depending on the
Servo error program or axis instead of the

enable errors type of error).

Servo program Setting Motion CPU Stopping all the

error™ ™" processing.

Actual output PY retains output.

* No effect on other CPUs.
Motion program setting

(Note-2)
error

(Note-1) : SV13/SV22 use
(Note-2) : SV43 use
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2.2 Starting Up the Multiple CPU System

This section describes a standard procedure to start up the Multiple CPU system.

2.2.1 Startup Flow of the Multiple CPU System

[ Multiple CPU system ]

|

Multiple CPU system design

Clarify control/function executed by each
CPU.

Device application and assignment  {------ + Refer to Section 2.3 for automatic refresh
function of device data.

Secure the refresh points continuously
for automatic refresh of device data.

}

Module select ~ f----- « Refer to the "Q173HCPU/Q172HCPU User's
Select modules to be used in the Multiple Manual" for module select.
CPU system.
PLC CPU
Motion CPU
Module install ~ Fe----- * Refer to the "Q173HCPU/Q172HCPU User's
Install the selected modules to the CPU Manual" for install method or install position of
dules.
base unit or extension base unit. moduies .
* Refer to Section 2.1.4 of the "Q173HCPU/
Q172HCPU User's Manual" for restrictions of
module install.
A A 4
GX developer startt ~ p------ * Refer to the GX Developer manual for GX
Start the GX Developer (Ver.6 or later). Developer start.
Parameters, etc. create ~ |----- « Create the parameters for CPU No. 1 to 4 and
Create the parameter setting such as PLC programs.
Multiple CPU setting and control CPU * Refer to the "QCPU User's Manual" (Function
setting, and the PLC programs. Exp_lanation/Program Fundamentals)" for PLC
PLC CPU l settings.
Connect between the personal
computer and PLC CPU
Connect between the personal computer
running GX Developer and PLC CPU
No.1 by USB cable.
v l
Connect between the personal
computer and Motion CPU
Connect between the personal computer
running SW6RN-GSV [P and Motion
Motion CPU CPU by SSC I/F communication cable.

When the USB cable is used to
communicate with the Motion CPU,
connect the cable to any one of the PLC
CPU/Motion CPU in the Multiple CPU
system.

Multiple CPU system power ON

Turn ON the power of Multiple CPU

system in the following state of PLC
PLC CPU CPU.

RUN/STOP switch : STOP
RESET/L.CLR switch : OFF

!

1)
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1)

l

Write to the PLC CPU
Write the parameters and PLC programs
PLC CPU to the PLC CPU (CPU No.1).
Set the connect destinations of PLC CPU
(CPU No. 2 to 4), and write them.

SW6RN-GSV[P start ~ f------ * Refer to the help for operation of
Start the SW6RN-GSVLIP. SW6RN-GSVLIP.
System settings and program, etc. create |------- « Refer to Section 3.1 for system settings.
Motion CPU Create the system settings, servo data * Refer to the Programming Manual of each
and Motion SFC program (SV13/SV22)/ operating system software for details of program.

Motion program (SV43).

!

Write to the Motion CPU

Write the system settings, servo data
and Motion SFC program (SV13/SV22)/

v | Motion program (SV43).

PLC CPU (CPU No.1) reset

Set the RESET/L.CLR switch to RESET
position.

| Set RUN/STOP switch for all CPUs to
A

PLC CPU

PLC CPU RUN position.

Motion CPU

Set the RUN/STOP switch for each CPU
(CPU No.1 to 4) to RUN position.

!

Release PLC CPU (CPU No.1) reset

Change back the RESET/L.CLR switch
to OFF position and release the reset.

l

Check of state for all CPUs

Check whether all CPUs in the Multiple
CPU system become RUN state/error by
reset release of the PLC CPU (CPU
No.1).

Check and correct the error details

PLC CPU

PLC CPU

Motion CPU If an error has occurred, check and

correct the error details using the PC
diagnostic function of GX developer and
error list monitor of SW6RN-GSVLIP.

I

Each CPU debug

Execute the individual debug of PLC
CPU/Motion CPU (CPU No. 1 to 4) and
debug as the Multiple CPU system.

|

Actual operation

Check in the automatic operation.

(Note) : Installation of the operating system software is required to the Motion CPU module before start of
the Multiple CPU system.
Refer to Chapter 5 of the "Q173HCPU/Q172HCPU User's Manual" for installation of the Motion
CPU operating system software.
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2.3 Communication between the PLC CPU and the Motion CPU in the Multiple CPU System

The following tasks can be performed between the PLC CPU and the Motion CPU in

the Multiple CPU system.

+ Data transfer between CPUs by the automatic refresh function of the shared CPU
memory

+ Control instruction from the PLC CPU to Motion CPU by the Motion dedicated
Instructions

» Reading/writing device data from the PLC CPU to Motion CPU by the dedicated
instruction

2.3.1 Automatic Refresh Function of The Shared CPU Memory

(1) Automatic refresh function of the shared CPU memory

(a) The automatic refresh function of the shared CPU memory is executed
automatically the data transfer between CPUs in the Multiple CPU system
during END processing in the PLC CPU or during main cycle processing
(free time except motion control) in the Motion CPU.
When the automatic refresh function is used, the data in the device memory
of the other CPU is read automatically, so the device data of other CPU can
be used as the device data of self CPU.
The diagram below illustrates the automatic refresh operation involving 32
points (B0 to B1F) for the PLC CPU of CPU No.1 and 32 points (B20 to
B3F) for the Motion CPU of CPU No.2.

CPU No.1 (PLC CPU) CPU No.2 (Motion CPU)
Shared CPU memory Shared CPU memory
Self CPU operation data area Self CPU operation data area
System area System area
> Automatic refresh area 3) Reading via main cycle Automatic refresh area 4
\ processing of CPU No.2
User-defined area User-defined area

1) Written via END processing

2) Written via main cycle processing
of CPU No.1

of CPU No.2

Device memory
L1 BOtoB1F (CPU No.1) 4) Reading via END

/ processing of CPU No.1
B20 to B3F (CPU No.2)

\ Device memory
BO to B1F (CPU No.1)

B20 to B3F (CPU No.2) —

Processing details of CPU No.1 (PLC CPU) at the END processing.

1) : Data of transmitting devices BO to B1F for CPU No.1 is transferred to the
automatic refresh area of shared memory in the self CPU.

4) : Data in the automatic refresh area of shared memory in CPU No.2 is
transferred to B20 to B3F in the self CPU.
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Processing details of CPU No.2 (Motion CPU) at main cycle processing.

2) : Data of transmitting devices B20 to B3F for CPU No.2 is transferred to
the automatic refresh area of shared memory in the self CPU.

3) : Data in the automatic refresh area of shared memory in CPU No.1 is
transferred to BO to B1F in the self CPU.

By the above operations, the data written to BO to B1F in CPU No.1 can be
read as BO to B1F of CPU No.2, while the data written to B20 to B3F in CPU
No.2 can be read as B20 to B3F of CPU No.1. BO to B1F of CPU No.1 can
be read or written freely using CPU No.1, but B20 to B3F correspond to the
refresh area for the data of CPU No.2 and can only be read, not written, by
CPU No. 1. Similarly, B20 to B3F of CPU No.2 can be read or written freely
using CPU No.2, but BO to B1F correspond to the refresh area for the data
of CPU No.1 and thus can only be read, not written, by CPU No.2.

(b) Executing the automatic refresh function
The automatic refresh function can be executed regardless of whether the
applicable PLC CPU and Motion CPU are in the RUN or STOP state.
When a CPU DOWN error will occur in the PLC CPU or Motion CPU, the
automatic refresh function is not executed.
When one CPU generated a CPU DOWN error, the other CPU free from
CPU DOWN error retains the data saved immediately before the CPU
DOWN error occurred. For example, if CPU No.2 generated a CPU DOWN
error while B20 was ON in the operation block diagram in (a), BO of CPU
No.1 remains ON. If necessary, interlocking is performed using other-CPU
DOWN detection signals M9244 to M9247.

(c) To execute the automatic refresh function, for the Motion CPU the number of
transmitting points for the CPU and the devices whose data is stored
(devices to which the automatic refresh function is executed) must be set in
Multiple CPU Settings of System Settings. For the PLC CPU, the applicable
parameters must be set identically in Multiple CPU Settings of PC

parameters.
ltem Description

Bit Y, M, B (Set the first device No. as a multiple of 16 in
Type of refresh device modules of 32 bits.)

Word D, W, # (Set in modules of 2 words.)
Number of refresh device range settings 4 ranges (Bit and word may be mixed.)
Number of refresh words per CPU A maximum of 8k words
Number of transmitting words per CPU A maximum of 2k words (Set in units of 2 words.)

/N CAUTION

@ If necessary, perform interlocking during the execution of the automatic refresh function using
other CPU DOWN detection signals M9244 to M9247.
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(2) Automatic refresh settings 1 (Automatic setting)

(@) When executing the automatic refresh function of shared CPU memory, set
the number of each CPU's transmitting points and devices in which data is to
be stored using Multiple CPU Settings of System Settings.

Refer to the "QCPU User's Manual (Functions Explanation/Program
Fundamentals)" about the setting of the PLC CPU.

Basic Setting
Base Seting | Muliple CPU Seiting | System B asic Sating |
Mo, of CPU[) Operating Mode(*]
Mo ofCPU 2 = Errar operation made at the stop of CPU
oo [ £l stetion stop by stop eran eHERIT . Select the Settin NO
Please set the [ Al station stop by stap srcr of CPL2 Sl g No..
nurnber of Multiple
CRU # Al station stop by stop e 3 . . .
w « Set the first device No. from which the
~Fiefech S automatic refresh function is executed.
* Set the transmitting Selling 1 j‘ % (Number of specified points are continuously
——— Send range far sach CPU CPU gfle device :
range for each CPU_\~ Tl TERTEIG used from the device No. to be set.)

Il Paink [7] Start End Start End
Ho T al\
Ne.2 | o]
Nod | )
MNo.4 0]

The applicabl ice Al head device is Dw! HM.Y.B.%
The urit of points that send range for each CPU is word,
[*] Settings should be set as same when using multiple CPU

(b) Setting number selection/send range (refresh range) for each CPU

1) The refresh setting of four ranges can be set by setting selection.

For example, ON/OFF data may be refreshed using bit-device setting,
while other data may be refreshed using word device setting.

2) The number of points in the shared CPU memory set in units of 2 points
(2 words) is set in the range for each CPU. (2 points if word device is
specified for the CPU-side device, or 32 points if bit device is specified.)
Data of the CPUs for which "0" is set as the number of points
representing the send range of the CPU will not be refreshed.

Assume that 32 points (BO to B1F) of CPU No.1 and 32 points (B20 to
B3F) of CPU No.2 are to be refreshed. Since one point in the shared
CPU memory corresponds to 16 bit-device points, the number of
transmitting points becomes 2 for CPU No. 1 and also 2 for CPU No. 2.

3) The maximum number of transmitting points combining all four ranges is
2k words per CPU (PLC CPU or Motion CPU) or 8k points (8k words) for

all CPUs.
= Refresh Setting
* 2k points (2k words) Iﬁ
per CPU Setting 1
+ 8k points (8k words) Send range for each CPL CPU side device
for a.II CF’.US FL CPU zhare memom & D, starting B0  Setting two points in shared
* Setin units of /Paint [7] Start End Start End CPU memory and specifying
2 points (2 words). Nod 2\ oms00]  ws0i B B1F the bit device for the CPU-
NoZ | 2l ] nem 0801 B20 BF side device creates 32 bit-
Nod | 0 device points.
No.4 ol /
The applicable teyi ad device iz DWW MY B S
The unit of pointz that =end rage for each CPU is ward.

[*] Settings should be zet az same when using multiple CPL.

» Data in CPU No.3 and 4 is not refreshed since the number of points is set to 0.

2-15
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4) The shared CPU memory to be occupied during execution of the
automatic refresh function covers all areas corresponding to settings 1 to
4.

When the number of transmitting points is set, the first and last
addresses of the shared CPU memory to be used are indicated in
hexadecimals.

The CPU for which the number of transmitting points is set in settings 1
and 2 use the last address of shared CPU memory in setting 2. (In the
example below, CPU No.1 and No.2 are using the area up to 811H,
while CPU No.4 is using the area up to 821H.)

The CPU for which the number of transmitting points is set only in
setting 1 use the last address of shared CPU memory in setting 1. (In
the example below, CPU No.3 is using the last address in setting 1).

— Refresh Setting
ISelting 1 "I
— Refresh Setting -
- le device
ISettlng 2 'l | Bl
Send range for each CPLU CFU zide device End * Send range for
CFU CPU zhare memor G Dew. starting wi | E1E CPUNo.1
Point 7] Start End Start End || _E3F
Mo 16 a0z a1 [l WiF] |} B7F
[ 16 0202 0211 w10 W[ BSF[*— . Last address of
Mo.3 ] / CPU-side device
Maod 32 0802 081 el il 3F |4

The applicable device of head device iz 0w #.0M 7 B~
The unit of points that zend range for each CPLNE 8

[*] Settingz should be zet as same when using multiple CPL.

« Last address of the shared CPU
memory for each CPU

5) Set the same number of transmitting points for all CPUs in the Multiple
CPU system.
If any of the CPUs has a different number of transmitting points, a
PARAMETER ERROR will be occurred.

(c) CPU-side device
The following devices can be used for automatic refresh. (Other devices
cannot be set in SWE6RN-GSVLIP.)

Settable device Restriction
Data resister (D)
Link resister (W) None
Motion resister (#)
Link relay (B) + Specify 0 or a multiple of 16 as the first No..
Internal relay (M) + One transmitting point occupies 16 points
Output (Y) )

1) As for the CPU-side devices, the devices corresponding to the total
number of transmitting points set for CPU No.1 to 4 in one setting range
are used in succession starting from the device No. to be set.

Set a device number that ensures enough devices for the set
transmitting points.

When bit device is specified for the CPU-side device, the number of
transmitting points is multiplied by 16.

2-16
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2) Set the CPU-side device as follows.
+ Settings 1 to 4 may use different devices.
If the device ranges do not overlap, the same device may be used for
settings 1 to 4.

Setting 1: Link relay

= Refresh Setting

ISetting‘I 'I

Send range for each CPU CPU side device
CPU CPU share memary G Dev. starting 1] * Settings 1 to 4 may use
Paint [*] Start End Start End different devices.
Mal 2 0300 0a01 BO B1F
Mo2 2 0800 aam B20 B3F
Mo L] 0500 0g03 B40 BYF
Mo.d 2 0500 0am B0 B3F

The applicable device of head device is D W B Y B 5
The unit of pointz that zend range for each CPU iz word,

[*] Settings should be zet a5 same when using multiple CPLU.

Setting 2: Link register

— Refrezsh Setting
ISetting 2 'l
Send range for each CPLU CPU zide device .
CPU CPU shgare memaory G Diev. starting Rl * The_ same device may be used for
Pairt ] Start End Start End settings 1to 4.
No.1 15 0202 0811 Wil WwilF In setting 1 shown to the left, 160 points
Ho.2 16 0202 0311 w0 wiF from BO to BOF are used. Therefore,
No.3 0 setting 3 can use device No. after BAO.
ho.4 32 0802 0821 W2l Ww3F Device numbers may not overlap even
The applicable device of head device is D W8 .M .8 " partially, such as specifying BO to BOF
The urit of paints that zend range for each CPLU iz word, in setting 1 and B90 to B10F in setting 3.

[¥] Settingzs should be set as zame when using multiple CPLU .

Setting 3: Link relay
— Refrezh Setting

ISetting 3 ‘I

Send range for each CPU CPU side device
CPU CPU share mermam G Diew. starting B100
Point [*] Start End Start End
Mol 2 ns1z2 0313 B100 B11F
Ma.2 2 n3iz2 0513 B120 B13F
Mo.3 4 0304 0g0v7 B140 B17F
Mo 4 ns2z2 0825 B130 B1BF
The applicable device of he\ad device is DM M T B - * The first and last addresses are calculated
The unit of paints that send range for each CPU iz word. automatically in SW6RN-GSVLOP.

[*] Settings should be set az zame when using multiple CPL,
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» The devices in settings 1 to 4 can be set individually for each CPU.
For example, you may set link relay for CPU No.1 and internal relay
for CPU No.2.

Refresh settings of CPU No.1

= Refrezh Setting
ISetting 1 "l
— Refrezh Setting m'
ISetting 2 "l u} B0
Send range for each CPL CPU zide device Erd
CPU CPU zhare memony G Dev. starting Wl ] B1F
- Point PN]  Start End Star Erd |\ ggg e i g
Mo 16 0a0n2 0ENn Wi WF * When the -side device
Ma 2 ( 16 \ nenz 0&11 Wil wiF J for CPU No.1 is different
Mo 3 \ i / from that for CPU No.2.
Mo.d 3 0302 081 Wl WAk
The applicable devce®at head device iz D W #. 7 B 7
The unit of pointz that zend range for each CPU iz word.

[*] Settingz should be s&t az same when uzing muliple CRLL.

» Set the same number of points for all CPUs.
Refresh settings of CPU No.2

Refresh Setting
’7| Settingl | ™ [/
I e B STy T o :
— Refresh Setting }/ aicldeiice . .
- [l * When the CPU-side device
|59“'”9 2 = End | for CPU No.1 is the
S){nd range for each CPL CPU side device /M’ﬁ ’s\la:)n;e as that for CPU
CFL _—E CPU share memory G Dev. starting Wil ME3 o
Paint [7] Start End Start End 127
Nod / 6]\ 0802 0811 Wil WiF M159
No2 | 16] | nanz 0811 Gl WwiF
Mod \ ]/
Mo.d 32 na0z2 0e1 W2l W3F
The applicable device of head device iz D)W M7 B %
The unit of points that zend range for each CPU i word.

[¥] Settingz should be set as same when uzing multiple CPU.
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3) The block diagram below illustrates the automatic refresh operation over
four ranges of setting 1: link relay (B), setting 2: link register (W), setting
3: data register (D), and setting 4: internal relay (M).

CPU No.1
Shared CPU memory  Device Shared CPU memory
of other CPU Setting 1
BO
CPL_J _N°'1 Write during END processing Cp'j" N°'1
to | transmitting data > transmitting data
CPU No.2 Read via END processing (No.1) (No.1)
of CPU No.1 CPU No.2 CPU No.1
CPU No.2 i :
receiving data (No.1 frm
transmitting data (No.1) > g data (No.1) transmitting data
CPU No.3 (No.2)
_CPU No.2 receiving data (No.1)
Maximum| transmitting data (No.2) CPU No.1 _
2k words CPU No.4 transmitting data| Maximum
CPU No.2 ﬂ receiving data (No.1) (No.3) 2k words
transmitting data (No.3) 2
CPU No.2 CPU No.1
transmitting data (No.4) CPU No.1 transmitting data
transmitting data (No.4)
CPU No.3 (No.2) 3
CPU No.2 ’ —defi
CPU No.3 receiving data (No.2) ;\\QC}/ K User-defined area
transmitting data (No.1) > /
CPUNo.3 & o/
CPU No.3 receiving data (No.2) & P
Maximum| transmitting data (No.2) / &
2k words CPU No.4 , S/
CPU No.3 receiving data (No.2) z NG
o i "/
transmitting data (No.3) Setting 3 axmt:jm %Q/
CPU No.3 DOl cPUNoA words - &
S - S
transmitting data (No.4) \\ transmitting data §Iz
(No.3) @
CPU No.4 NG
x CPU No.2 sy
FZI?U No.4 N receiving data (No.3) /
transmitting data (No.1) \A CPU No3 '/
CPU No.4 receiving data (No.3) ,
Maximum| transmitting data (No.2) X CPU No.4 /
2k words CPU No.4 v —D receiving data (No.3)| |,
transmitting data (No.3) * Setting 4
CPU No.4 Mo CPU No.1
transmitting data (No.4) \ transmitting data
AN \ (No.4)
N \
AN CPU No.2
AN receiving data (No.4)
\
CPU No.3
Sso receiving data (No.4)
s CPU No.4
receiving data (No.4)
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(3) Automatic refresh settings 2 (Manual setting)
(@) When the automatic refresh setting (Manual setting) of Motion CPU is used,
there are the following advantages.

1) A device setting which executes the automatic refresh setting between
the PLC CPU and Motion CPU can be performed flexibly.

2) Because it is made not to execute the automatic refresh setting between
the Motion CPU using a dummy setting, it is not necessary to use the
user device for the automatic refresh vainly, and a main cycle can also
be shortened.

3) ltis possible to execute the automatic refresh of Motion device (#) to the
PLC CPU directly. Similarly, it is possible to execute the automatic
refresh for data of the PLC CPU to the Motion device (#) directly.

Refer to the "QCPU User's Manual (Functions Explanation/Program
Fundamentals)" about the setting for the PLC CPU.

Basic Setting
Base Getling | Muliple CPU Setfing | System Basic Seting |
Mo, of CPU[* Operating Mode[*]
Mo. of CPLU |3 - Error operation mode at the stop of CPU
& | 2l stetion stop by stop erman ar BRI
Please set the [ Al station stop by stop emor of CPU2
number af Multiple
CFPU ¥ Al station stop by stop emor of CPUJ
[ | &1 lsttinmstop bystap e er IR
~Refresh Setting . X . .
[eting 1 =] e The first device can be arbitrarily set up for
Serd ranga for each CPU CPU sids devics every CPU. "DUMMY(*)" can be set to the
GPU CPU share memary G Dev statingl, — | . .
Forii | S T | [ Tl first device except the self CPU.
Hol 10 0500 og08 [ Do) ) Daos
Ho2 20 0500 [EEM wi | w3
Ho3 10 0500 [ETEIIAN -1/ 3
Mo.4
The applicable device of head device is D MM Y .B.". €— The motion device (#) can be set as a first
The unit of paints that send range for each CPLU s word, deViCe
(7] Settings should be set a5 same when using multipls CPLU

(b) Setting selection/send range (refresh range) for each CPU
1) The refresh setting of four ranges can be set by setting selection.
For example, ON/OFF data may be refreshed using bit-device setting,
while other data may be refreshed word device setting.

2) The number of points in the shared CPU memory is set in units of 2
points (2 words) is set in the send range for each CPU. (2 points if word
device is specified for the CPU-side device, or 32 points if bit device is
specified.)

Data of the CPU for which "0" is set as the number of points
representing the transmitting range of the CPU may not be refreshed.

3) The maximum number of transmitting points combining all four ranges is
2k words per CPU (PLC CPU or Motion CPU) or 8k points (8k words) for
all CPUs.

4) If ™" is set as the first device setting column A of each automatic refresh
setting, the first device for every CPU can be arbitrarily set up by the
user in the column of B.

2-20
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5) "DUMMY" setting can be set to the first device column B of the
automatic refresh setting. ("DUMMY" setting cannot be set to the self
CPU.) "DUMMY" setting should set "*" as the first devise column B. The
self CPU does not execute the automatic refresh to the other CPU which
carried out "DUMMY (*)" setting.

—Refrezh Setting
ISetting 1 "l @
Send range for each CPU CPU side deyite ‘/
CFU CPU share memomny G Deyetating] | :
Faint [*] Start End [/ Start Evnt—|

Mo 1 i \<—//
Mo.2 0 |
Mo.3 0 /
No.4 \

The applizable device of head device iz D 304,78 5
The unit of pointz that 2end range for each CPU ig ward.

[*] Settings should be zet az same when uzing mulbliple CPL .

» A white portion can be set.

6) Setthe same number of transmitting points for all CPUs in the Multiple

CPU system.

If any of the CPUs has a different number of transmitting points, a
PARAMETER ERROR will be occurred.
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L/}

CPU-side device

The following devices can be used for automatic refresh. (Other devices
cannot be set in SW6RN-GSVLIP.)

Settable device Restriction
Data resister (D)
Link resister (W) None

Motion resister (#)

Link relay (B)
Internal relay (M)
Output (Y)

+ Specify 0 or a multiple of 16 as the first No..
» One transmitting point occupies 16 points.

+ Self CPU (CPU No.2)
Refresh setting 1

— Refrezh Setting
ISetting 1 "I
Send range for each CPU CPU zide device
CPU CPU zhare memony & Dew. starting *
Paint [¥] Skart End Skart —Fnd e * If the device No. does not

Mo.1 20 0200 0313 /§2EID 0219 overlap, it is right.
Mo 2 a0 0200 010 ( D100 0129
Hio.3 10 0200 0303 W0 Wiy
Mao.d 50 = e 7 «|«—— « The device of CPU No.4

The applicable device of head device iz DWW M5 B~
The unit of points that send ranage for each CPU is word.

at setting 1 is not refreshed
by the CPU No.2.

[#] Settings should be zet as same when using multiple CPLL

» Self CPU (CPU No.2)
Refresh setting 2

— Refresh Setting

ISetting 2 "I

Send range far each CPL CPU side device
CPU CPU zhare memorn G Dew. starting *
Faint [¥] Start End Start . .
No 2 oei] a7 wes| WAl e o0 oo o does et
Mo.2 a0 O31E 0238 ( il 473
Mo.3 10 O30, 0513 BO BSF
Mo 4 a0 a3z 0363 *| «——+ The device of CPU No.4

The applicable device of head device iz D H.M.7 B %
The unit of points that zend range for each CPU iz word.

at setting 2 is not refreshed
by the CPU No.2.

[*] Settingzs should be zet as zame when using multiple CPLU.
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[Dummy setting]
Usually, the automatic refresh setting is executed between PLC CPU and Motion
CPU for the instructions to each Motion CPU and the monitor of a state by the
PLC CPU at the time of operation. However, the automatic refresh is not
necessary between each Motion CPU. In this case, because it is made not to
execute the automatic refresh setting between the Motion CPU using a dummy
setting, it is not necessary to use the user device for the automatic refresh vainly,
and a main cycle can also be shortened.

Example of the automatic refresh setting using the "Dummy setting" is as follows.

Motion CPU No.2

Read data of

CPU No.3

PLC CPU No.1 Motion CPU No.3
« This part is not
refreshed so that
a dummy setting.
Read data of
Motion CPU No.4 CPU No.3
* PLC CPU (CPU No.1) » Motion CPU (CPU No.3)
Automatic refresh setting 1 Automatic refresh setting 1
Refresh Setting Fefresh Setting
Setting1 ™ Sefting1 =
Send range for each CPU CPU side device Send range for each CPU CPU side device
CPU CPU share memory G Dev, starting M0 CPU CPU zhare mermary G Dew. starting *
Paint [] Stant End Stant End Paint [*] Start End Start End
Nal 10 0s00 0303 ] M159 Mol 10 0g00 0803 1024 141183
Na.2 20 0s00 0813 180 M473 Mo 2 20 000 0813 : B
Mo 30 0800 0810 h4480 k353 M3 30 000 081D B0 B1DF )
Nod 40 0800 0827 h49E0 1539 Mo.d 40 0g00 g2y : B
The applicable device of head device is DWW H.M.Y B .- The applicable device of head device is D)W MY B.7
The unit of points that send range for each CPU iz word, The unit of paints that zend range for each CPU is word,
[¥] Settings should be zet as zame when using multiple CPL. [*] Settings should be set as same when uging multiple CPLU.
* The device of CPU No.2 and No.4 are not refreshed by the CPU No.3.
» Motion CPU (CPU No.2) » Motion CPU (CPU No.4)
Automatic refresh setting 1 Automatic refresh setting 1
Fiefrezh Setting Refrezh Setting
Setting1 ™ Setting1 =
Send range for each CPU CPU side device Send range for each CPLU CPU side device
CPU CPU share memary G Dew. starting * CFU CPU share memor G Dev. starting *
Puoint [7] Start End Start End Paint [*] Start End Start End
Mo 10 0500 0=03 w1024 1183 Mol 10 0800 0803 F1024 1183
No.2 20 0500 0313 M M9 Mo 20 0800 0813 i B
Mod 30 0800 0s10 BO B1DF Mo 30 0800 051D B0 B1DF
Mo.d 40 0200 0327 ¥ B Mo.4 40 0800 0827 k40 ME39
The applicable device of head device is D W H.M Y B2 The applicable device of head device is D)W H.M.Y.B 7
The unit of points that send range for each CPU s word, The: unit of points that send range for each CPU iz word,
[¥] Settings should be et a3 same when using multipls CPU. [*] Settings should be set a3 same when uzing multipls CPL.
* The device of CPU No.4 is not refreshed by the CPU No.2. * The device of CPU No.2 is not refreshed by the CPU No.4.

Although the example of a setting is the case of the automatic refresh setting 1,
the automatic refresh setting 2 - 4 can be also set similarly.
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(4) The layout example of automatic refresh setting
The layout example of automatic refresh when Read/Write does a Motion
dedicated device in the Motion CPU with PLC CPU is shown below.

(@) SV13

* Overall configuration

Table of the internal relays

Table of the data registers

Device No. Application Device No. Application
Mo User device Do Axis monitor device
to (2000 points) to (20 points x 32 axes)
M2000 Common device D640 Control change register
to (320 points) to (2 points x 32 axes)
M2320 Special relay allocated device D704 Common device
(Status) (Common signal)
to (80 points) to (54 points)
M2400 ) D758 Common device
Axis status )
to ) (Monitor)
(20 points x 32 axes) t )
0 (42 points)
M3040 D800
Unusable
to
M3072 Common device
o (Command signal)
(64 points)
M3136 Special relay allocated device
o (Command signal)
(64 points)
M3200 Axis command signal
to (20 points x 32 axes) to
M3840 User dev.lce
(7392 points)
to
User device
(4352 points)
M8191 D8191
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1) PLC CPU (1 module) + Motion CPU (1 module)

The outline operation and the automatic refresh setting are as follows.

CPU No.1 (PLC CPU)

CPU No.2 (Motion CPU)

Internal relays

Monitor device
(1056 points)

Command device
(768 points)

Data registers

Monitor device
(640 points)

Command device
(118 points)

Internal relays
MO Command device for MO
the Motion CPU (768 points) \
M768 Monitor device for - M2000
the Motion CPU (1056 points) M3055
M1824
S M3072
M3839
M8191 M3840
M8191
Data registers
DO Command device for DO
the Motion CPU (118 points) \></
D118 Monitor device for 1 ——u D640
the Motion CPU (640 points)
D758 D758
D8191 D8191

- Automatic refresh setting 1

PLC CPU (CPU No.1)

Motion CPU (CPU No.2)

Send range for each CPU CPU side device Send range for each CPU CPU side device
CPU CPU share memory G Dev. starting MO CPU CPU share memory G Dev. starting *

Point Start End Start End Point Start End Start End
No.1 48 MO M767 No.1 48 M3072 | M3839
No.2 66 M768 M1823 No.2 66 M2000 [ M3055
No.3 No.3
No.4 No.4

+ Automatic refresh setting 2
PLC CPU (CPU No.1) Motion CPU (CPU No.2)

Send range for each CPU CPU side device Send range for each CPU CPU side device
CPU CPU share memory G Dev. starting DO CPU CPU share memory G Dev. starting *

Point Start End Start End Point Start End Start End
No.1 118 DO D117 No.1 118 D640 D757
No.2 640 D118 D757 No.2 640 DO D639
No.3 No.3
No.4 No.4

POINT |

Although it has set up so that 32 axes may be assigned in the above assignment
example, reduce the number of assignment automatic refresh points a part for the
number of axes to be used.
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2) PLC CPU (1 module) + Motion CPU (2 modules)

The outline operation and the automatic refresh setting are shown

below.

CPU No.1 (PLC CPU)

Internal relays

MO

Command device for
the Motion CPU No.2
(768 points)

M768

Monitor device for

the Motion CPU No.2
(1056 points)

CPU No.2 (Motion CPU)

Internal relays

MO

M2000 . .
Monitor device

M1824

Command device for

the Motion CPU No.3
(768 points)

M2592

Monitor device for
the Motion CPU No.3
(1056 points)

M3648

M8191

Data registers

DO

Command device for
the Motion CPU No.2
(118 points)

D118

Monitor device for

the Motion CPU No.2
(640 points)

D758

Command device for
the Motion CPU No.3
(118 points)

D876

Monitor device for

the Motion CPU No.3
(640 points)

D1516

D8191

M3055 (1056 points)

M3072  command device
M3839 (768 points)

M3840

M8191

CPU No.3 (Motion CPU)

Internal relays

MO

M2000 . .
Monitor device

M3055 (1056 points)

M3072  command device
M3839 (768 points)

M3840

M8191

CPU No.2 (Motion CPU)

Data registers

Do Monitor device
(640 points)

D640 command device
(118 points)

D758

D8191

CPU No.3 (Motion CPU)

Data registers

Do Monitor device

(640 points)

D640 command device
(118 points)

D758

D8191
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+ Automatic refresh setting 1

PLC CPU (CPU No.1)

Motion CPU (CPU No.2)

Send range for each CPU CPU side device Send range for each CPU CPU side device
CPU CPU share memory G Dev. starting MO CPU CPU share memory G Dev. starting *
Point Start End Start End Point Start End Start End
No.1 48 MO M767 No.1 48 M3072 | M3839
No.2 66 M768 M1823 No.2 66 M2000 | M3055
No.3 0 No.3 0
No.4 No.4
+ Automatic refresh setting 2
PLC CPU (CPU No.1) Motion CPU (CPU No.2)
Send range for each CPU CPU side device Send range for each CPU CPU side device
CPU CPU share memory G Dev. Starting DO CPU CPU share memory G Dev. starting *
Point Start End Start End Point Start End Start End
No.1 118 DO D117 No.1 118 D640 D757
No.2 640 D118 D757 No.2 640 DO D639
No.3 0 No.3 0
No.4 No.4
+ Automatic refresh setting 3
PLC CPU (CPU No.1) Motion CPU (CPU No.2)
Send range for each CPU CPU side device Send range for each CPU CPU side device
CPU CPU share memory G Dev. Starting M1824 CPU CPU share memory G Dev. starting *
Point Start End Start End Point Start End Start End
No.1 48 M1824 |  M2591 No.1 48 * *
No.2 0 No.2 0
No.3 66 M2592 |  M3647 No.3 66 * *
No.4 No.4
(Note) : A dummy setting is made so that an excessive device
may not be refreshed in the Motion CPU No.2.
- Automatic refresh setting 4
PLC CPU (CPU No.1) Motion CPU (CPU No.2)
Send range for each CPU CPU side device Send range for each CPU CPU side device
CPU CPU share memory G Dev. starting D758 CPU CPU share memory G Dev. starting *
Point Start End Start End Point Start End Start End
No.1 118 D758 D875 No.1 118 * *
No.2 0 No.2 0
No.3 640 D876 | D1515 No.3 640 * *
No.4 No.4

(Note) : A dummy setting is made so that an excessive device

may not be refreshed in the Motion CPU No.2.
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+ Automatic refresh setting 1
Motion CPU (CPU No.3)

Send range for each CPU CPU side device
CPU CPU share memory G Dev. starting *
Point Start End Start End
No.1 48 * *
No.2 66 * *
No.3 0
No.4

(Note) : A dummy setting is made so that an excessive device may not be refreshed in the
Motion CPU No.3.

+ Automatic refresh setting 2
Motion CPU (CPU No.3)

Send range for each CPU CPU side device
CPU CPU share memory G Dev. starting *
Point Start End Start End
No.1 118 * *
No.2 640 * *
No.3 0
No.4

(Note) : A dummy setting is made so that an excessive device may not be refreshed in the
Motion CPU No.3.

+ Automatic refresh setting 3
Motion CPU (CPU No.3)

Send range for each CPU CPU side device
CPU CPU share memory G Dev. starting *
Point Start End Start End
No.1 48 M3072 M3839
No.2 0
No.3 66 M2000 M3055
No.4

- Automatic refresh setting 4
Motion CPU (CPU No.3)

Send range for each CPU CPU side device
CPU CPU share memory G Dev. starting *
Point Start End Start End
No.1 118 D640 D757
No.2 0
No.3 640 DO D639
No.4

POINT |

In the case of the combination "PLC CPU (1 module) + Motion CPU (3 modules)"
with SV13, make all the devices of all the CPUs refresh as mentioned above
because the setting that Read/Write is made of the PLC CPU cannot be executed.
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(b) SV22

 Overall configuration

Table of the internal relays

Table of the data registers

Device No. Application Device No. Application
MO User device DO Axis monitor device
to (2000 points) to (20 points x 32 axes)
M2000 Common device D640 Control change register
to (320 points) to (2 points x 32 axes)
M2320 Special relay allocated device D704 Common device
(Status) (Command signal)
to (64 points) to (54 points)
M2400 Axis status D758 Common device
t (20 points x 32 axes) (Monitor)
0 to (42 points)
M3040 D800 Virtual servomotor axis monitor
device
to to
Unusable (10 points x 32 axes)
(Mechanical system setting axis only)
M3072 Common device D1120 Synchronous encoder axis monitor
¢ (Command signal) ¢ device
0 (64 points) 0 (10 points x 12 axes)
M3136 Special relay allocated device D1240 _ , _
. Cam axis monitor device
to (Command signal) to (10 points x 32 axes)
(64 points) P
M3200 Axis command signal D1560
to (20 points * 32 axes)
M3840
Unusable
to
M4000 Virtual servomotor axis status
(20 points x 32 axes)
to (Mechanical system setting axis only)
M4640 Synchronous encoder axis status
to (4 points < 12 axes)
M4688
Unusable
to
M4800 Virtual servomotor axis command
to signal
(20 points x 32 axes) User device
(Mechanical system setting axis only) to (6632 points)
M5440 Synchronous encoder axis
to command signal
(4 points < 12 axes)
M5488 Cam axis command signal
to (1 points x 32 axes)
(Mechanical system setting axis only)
M5520 Smoothing clutch complete signal
to (2 points % 32 axes)
M5584
Unusable
to
M5600
to User device)
(2592 points)
M8191 D8191
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1) PLC CPU (1 module) + Motion CPU (1 module)
The outline operation and the automatic refresh setting are as follows.

CPU No.1 (PLC CPU) CPU No.2 (Motion CPU)

Internal relays Internal relays
Mo Real command device for Mo
the Motion CPU (768 points) | ~ ~ _
M768  Real monitor device for . RN M2000 Real monitor device
the Motion CPU (1056 points) [ S . M3055 (1056 points)
M1824  virtual command device for T M3072
the Motion CPU (704 points) | ~ _ Real command device
~ (768 points)
M2528  virtual monitor device for .| AN M3839
the Motion CPU (704 points) \ M4000
M3232 NN Virtual monitor device
S M4703 (704 points)
M8191 M4800  v/irtyal command device
(704 points)
Data registers M5504
DO Real command device for
the Motion CPU (118 points) | ~ _ M8191
D118 Real monitor device for "~ N .
the Motion CPU (640 points) S Data registers
D758 Virtual monitor device for S Do Real monitor device
the Motion CPU (660 points) [~ N (640 points)
D640
D1418 Real command device
D757 (118 points)
D8191
D800 vjirtual monitor device
(660 points)
D1460
D8191
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« Automatic refresh setting 1

PLC CPU (CPU No.1)

Motion CPU (CPU No.2)

Send range for each CPU CPU side device Send range for each CPU CPU side device
CPU CPU share memory G Dev. starting MO CPU CPU share memory G Dev. starting *
Point Start End Start End Point Start End Start End
No.1 48 Mo M767 No.1 48 M3072 | M3839
No.2 66 M768 M1823 No.2 66 M2000 | M3055
No.3 No.3
No.4 No.4
« Automatic refresh setting 2
PLC CPU (CPU No.1) Motion CPU (CPU No.2)
Send range for each CPU CPU side device Send range for each CPU CPU side device
CPU CPU share memory G Dev. Starting DO CPU CPU share memory G Dev. starting *
Point Start End Start End Point Start End Start End
No.1 118 DO D117 No.1 118 D640 D757
No.2 640 D118 D757 No.2 640 DO D639
No.3 No.3
No.4 No.4
« Automatic refresh setting 3
PLC CPU (CPU No.1) Motion CPU (CPU No.2)
Send range for each CPU CPU side device Send range for each CPU CPU side device
CPU CPU share memory G Dev. Starting M1824 CPU CPU share memory G Dev. starting *
Point Start End Start End Point Start End Start End
No.1 44 M1824 M2527 No.1 44 M4800 | M5503
No.2 44 M2528 M3231 No.2 44 M4000 | M4703
No.3 No.3
No.4 No.4
« Automatic refresh setting 4
PLC CPU (CPU No.1) Motion CPU (CPU No.2)
Send range for each CPU CPU side device Send range for each CPU CPU side device
CPU CPU share memory G Dev. starting D758 CPU CPU share memory G Dev. starting *
Point Start End Start End Point Start End Start End
No.1 0 No.1 0
No.2 660 D758 D1417 No.2 660 D800 D1459
No.3 No.3
No.4 No.4

POINT |

In the case of the combination "PLC CPU (1 module) + Motion CPU (2 modules)"
with SV22, make all the devices of all the CPUs refresh as mentioned above
because the setting that Read/Write is made of the PLC CPU cannot be executed.
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(c) SV43

 Overall configuration
Table of the internal relays

Table of the Data registers

Device No. Application Device No. Application
Mo User device Do Axis monitor device
to (2000 points) to (20 points x 32 axes)
M2000 Common device D640 .
Control change register
to (Status). to (2 points < 32 axes)
(320 points)
M2320 Special relay allocated device D704 Common device
o (Status) o (Common signal)
(80 points) (54 points)
M2400 Axis status D758 Common device
to (20 points x 32 axes) to (Monlt?r)
(42 points)
M3040 Unusable D800 Axis monitor device 2
to (32 points) to (20 points x 32 axes)
M3072 Common device D1440 . .
) Control program monitor device
(Command signal) .
to . to (6 points < 16 programs)
(64 points)
M3136 Special relay allocated device D1536 Control change register 2
o (Command signal) o (Override ratio)
(64 points) (3 points < 32 axes)
M3200 Axis command signal D1632 User device
to (20 points x 32 axes) to (18 points)
M3840 ) D1650 Tool length offset data setting
User device ]
to (160 points) to reglst.er
(2 points < 20)
M4000 Axis 1/0 signal D1690
o (Axis status 2)
(10 points x 32 axes)
M4320 Unusable
to (80 points) to
M4400 Axis 1/O signal User device
o (Axis command signal 2) (6502 points)
(10 points x 32 axes)
M4720
to User device
(3472 points)
M8191 D8191




2 MULTIPLE CPU SYSTEM

1) PLC CPU (1 module) + Motion CPU (1 module)
The outline operation and the automatic refresh setting are shown

below.
CPU No.1 (PLC CPU)

Internal relays

MO Command device for
the Motion CPU (768 points)

™~

M768 Monitor device for

the Motion CPU (1056 points)

M1824 command device for
the Motion CPU (320 points)

S

M2144 Monitor device for
the Motion CPU (320 points)

-

M2464

M8191

Data registers

D0 Command device for
the Motion CPU (118 points)

I

D118 Monitor device for
the Motion CPU (640 points)

-

D758 Command device for
the Motion CPU (96 points)

—

D854 Monitor device for
the Motion CPU (778 points)

D1632

D8191

>< M4319

CPU No.2 (Motion CPU)

Internal relays

MO

| Im2000
M3055

Monitor device
(1056 points)

~ | M3072
M3839

Command device
(768 points)

M4000

Monitor device
(320 points)

™~ M4400

M4719

Command device
(320 points)

M4720
M8191

Data registers

DO

Monitor device
(640 points)

T
|, [Dea0

Command device
(118 points)

D758

Monitor device
(778 points)

]
>< D1536

Command device
(96 points)

D1632

D8191

- Automatic refresh setting 1

PLC CPU (CPU No.1)

Motion CPU (CPU No.2)

Send range for each CPU CPU side device Send range for each CPU CPU side device
CPU CPU share memory G Dev. starting MO CPU CPU share memory G Dev. starting *

Point End Start End Point Start End Start End
No.1 48 MO M767 No.1 48 M3072 | M3839
No.2 66 M768 M1823 No.2 66 M2000 | M3055
No.3 No.3
No.4 No.4

« Automatic refresh setting 2
PLC CPU (CPU No.1) Motion CPU (CPU No.2)

Send range for each CPU CPU side device Send range for each CPU CPU side device
CPU CPU share memory G Dev. starting DO CPU CPU share memory G Dev. starting *

Point End Start End Point Start End Start End
No.1 118 DO D117 No.1 118 D640 D757
No.2 640 D118 D757 No.2 640 DO D639
No.3 No.3
No.4 No.4
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 Automatic refresh setting 3

PLC CPU (CPU No.1)

Motion CPU (CPU No.2)

Send range for each CPU CPU side device Send range for each CPU CPU side device
CPU CPU share memory G Dev. starting MO CPU CPU share memory G Dev. starting *

Point Start End Start End Point Start End Start End
No.1 20 M1824 M2143 No.1 20 M4400 | M4719
No.2 20 M2144 M2463 No.2 20 M4000 | M4319
No.3 No.3
No.4 No.4

 Automatic refresh setting 4
PLC CPU (CPU No.1) Motion CPU (CPU No.2)

Send range for each CPU CPU side device Send range for each CPU CPU side device
CPU CPU share memory G Dev. starting DO CPU CPU share memory G Dev. starting *

Point Start End Start End Point Start End Start End
No.1 96 D758 D853 No.1 96 D1536 D1631
No.2 778 D854 D1631 No.2 778 D758 D1535
No.3 No.3
No.4 No.4

POINT |

Although it has set up so that 32 axes may be assigned in the above assignment
example, reduce the number of assignment automatic refresh points a part for the
number of axes to be used.
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2) PLC CPU (1 module) + Motion CPU (2 modules)
The outline operation and the automatic refresh setting are as follows.

CPU No.1 (PLC CPU) CPU No.2 (Motion CPU)

Internal relays Internal relays
MO Command device for MO
the Motion CPU No.2
(768 points)
M768  Monitor device for M2000 . .
the Motion CPU No.2 Monitor device
(1056 points) M3055 (1056 points)
M1824 Command device for
the Motion CPU No.3 M3072 ;
(768 points) C%?m_a?d device
M2592 Monitor device for Mag3g (788 points)
the Motion CPU No.3 M3840
(1056 points)
M3648 M8191
M8191 CPU No.3 (Motion CPU)
Data registers Internal relays
DO Command device for MO
the Motion CPU No.2
(118 points)
D118  Monitor device for M2000 . .
the Motion CPU No.2 Monitor device
(640 points) M3055 (1056 points)
D758 Command device for
the Motion CPU No.3 M3072 ;
(118 points) ?—,%?Tm? device
D876  Monitor device for M3839 P
the Motion CPU No.3 M3840
(640 points)
D1516 M8191
D8191
CPU No.2 (Motion CPU)

Data registers

Do Monitor device
(640 points)

D640 Command device
(118 points)

D758

D8191

CPU No.3 (Motion CPU)

Data registers

Do Monitor device
\ (640 points)
AY
< D640 Command device
(118 points)
D758
D8191
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+ Automatic refresh setting 1

PLC CPU (CPU No.1)

Motion CPU (CPU No.2)

Send range for each CPU CPU side device Send range for each CPU CPU side device
CPU CPU share memory G Dev. starting MO CPU CPU share memory G Dev. starting *
Point Start End Start End Point Start End Start End
No.1 48 MO M767 No.1 48 M3072 | M3839
No.2 66 M768 M1823 No.2 66 M2000 | M3055
No.3 0 No.3 0
No.4 No.4
+ Automatic refresh setting 2
PLC CPU (CPU No.1) Motion CPU (CPU No.2)
Send range for each CPU CPU side device Send range for each CPU CPU side device
CPU CPU share memory G Dev. Starting DO CPU CPU share memory G Dev. starting *
Point Start End Start End Point Start End Start End
No.1 118 DO D117 No.1 118 D640 D757
No.2 640 D118 D757 No.2 640 DO D639
No.3 0 No.3 0
No.4 No.4
+ Automatic refresh setting 3
PLC CPU (CPU No.1) Motion CPU (CPU No.2)
Send range for each CPU CPU side device Send range for each CPU CPU side device
CPU CPU share memory G Dev. Starting M1824 CPU CPU share memory G Dev. starting *
Point Start End Start End Point Start End Start End
No.1 48 M1824 |  M2591 No.1 48 * *
No.2 0 No.2 0
No.3 66 M2592 |  M3647 No.3 66 * *
No.4 No.4
(Note): A dummy setting (*) is made so that an excessive device may not be
refreshed in the Motion CPU No.2.
« Automatic refresh setting 4
PLC CPU (CPU No.1) Motion CPU (CPU No.2)
Send range for each CPU CPU side device Send range for each CPU CPU side device
CPU CPU share memory G Dev. starting D758 CPU CPU share memory G Dev. starting *
Point Start End Start End Point Start End Start End
No.1 118 D758 D875 No.1 118 * *
No.2 0 No.2 0
No.3 640 D876 | D1515 No.3 640 * *
No.4 No.4

(Note): A dummy setting (*) is made so that an excessive device may not be
refreshed in the Motion CPU No.2.
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+ Automatic refresh setting 1
Motion CPU (CPU No.3)

Send range for each CPU CPU side device
CPU CPU share memory G Dev. starting *
Point Start End Start End
No.1 48 * *
No.2 66 * *
No.3 0
No.4

(Note): A dummy setting (*) is made so that an excessive device may not be
refreshed in the Motion CPU No.2.

« Automatic refresh setting 2
Motion CPU (CPU No.3)

Send range for each CPU CPU side device
CPU CPU share memory G Dev. starting *
Point Start End Start End
No.1 118 * *
No.2 640 * *
No.3 0
No.4

(Note): A dummy setting (*) is made so that an excessive device may not be
refreshed in the Motion CPU No.2.

« Automatic refresh setting 3
Motion CPU (CPU No.3)

Send range for each CPU CPU side device
CPU CPU share memory G Dev. starting *
Point Start End Start End
No.1 48 M3072 M3839
No.2 0
No.3 66 M2000 M3055
No.4

« Automatic refresh setting 4
Motion CPU (CPU No.3)

Send range for each CPU CPU side device
CPU CPU share memory G Dev. starting *
Point Start End Start End
No.1 118 D640 D757
No.2 0
No.3 640 DO D639
No.4
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POINT |

In the case of the combination "PLC CPU (1 module) + Motion CPU (3 modules)"
with SV43, make all the devices of all the CPUs refresh as mentioned above
because the setting that Read/Write is made of the PLC CPU can not be executed.
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2.3.2 Control Instruction from the PLC CPU to The Motion CPU (Motion dedicated
instructions)

Control can be instructed from the PLC CPU to the Motion CPU using the Motion
dedicated PLC instructions listed in the table below.

Refer to the "Q173HCPU/Q172HCPU Motion controller (SV13/SV22) Programming
Manual (Motion SFC)" or "Q173HCPU/Q172HCPU Motion controller (SV43)
Programming Manual" for the details of each instruction.

(Control may not be instructed from the Motion CPU to another Motion CPU.)

Description
Instruction name
SV13/8V22 SV43

Start request of the Motion SFC Start request of the specified Motion
S(P).SFCS program (Program No. may be program (Control program)

specified.)

Start request of the specified servo | Start request of the specified Motion
S(P).SVST , . .

program program (Axis designation program)

Current value change request of the | Home position return request of the
S(P).CHGA o . B )

specified axis specified axis
S(P).CHGV Speed change request of the specified axis
S(P).CHGT Torque control value change request of the specified axis

Execute request of an event task to
S(P).GINT ] Unusable
the other CPU (Motion CPU)

By using the S(P).SFCS instruction of the Motion dedicated instruction, the Motion
SFC of the Motion CPU from the PLC CPU can be started.

<Example>
PLC CPU Motion CPU
Start request | —» Motion SFC

S(P). SFCS instructio

POINT

One PLC CPU can execute a total of up to 32 "Motion dedicated instructions" and
"dedicated instructions excluding the S(P).GINT" simultaneously.

When Motion dedicated instructions and dedicated instructions excluding the
"S(P).GINT" are executed simultaneously, the instructions will be processed in the
order received.

If the command which has not completed processing becomes 33 or more, an
OPERATION ERROR (error code: 4107) will be occurred.
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2.3.3 Reading/Writing Device Data

Device data can be written or read to/from the Motion CPU by the PLC CPU using the
dedicated instructions listed in the table below.

Refer to the "Q173HCPU/Q172HCPU Motion controller (SV13/SV22) Programming
Manual (Motion SFC)" or "Q173HCPU/Q172HCPU Motion controller (SV43)
Programming Manual for the details of each instruction.

(Data cannot be written or read to/from the PLC CPU by another PLC CPU, to/from the
PLC CPU by the Motion CPU, or to/from a Motion CPU by another Motion CPU.)

Instruction name Description
Write a device data of the self CPU (PLC CPU) to a device of the other
S(P).DDWR )
CPU (Motion CPU).
Read a device data of other CPU (Motion CPU) to a device of the self
S(P).DDRD

CPU (PLC CPU).

For example, by using the S(P). DDWR dedicated instruction, the device data of the
PLC CPU can be written to the device data of the Motion CPU.

<Example>
PLC CPU Motion CPU
—I S(P). DDWR instructiol Write device
memory.
Read device memory
Device memory Device memory

POINT

(1) One PLC CPU can execute a total of up to 32 "Motion dedicated instructions"
and "dedicated instructions excluding the S(P).GINT" simultaneously.
When Motion dedicated instructions and dedicated instructions excluding the
S(P).GINT are executed simultaneously, the instructions will be processed in
the order received.
If the command which has not completed processing becomes 33 or more, an
OPERATION ERROR (error code: 4107) will be occurred.

(2) Data refresh via the S(P).DDRD/S(P).DDWR is not synchronized with data
refresh via the automatic refresh function of shared CPU memory.
Do not issue S(P).DDRD/S(P).DDWR instructions to the devices whose data in
shared CPU memory is being refreshed.
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2.3.4 Shared CPU Memory

Shared CPU memory is used to transfer data between the CPUs in the Multiple CPU
system and has a capacity of 4096 words from OH to FFFH.

Shared CPU memory has four areas: "self CPU operation data area", "system area",
"automatic refresh area" and "user-defined area".

When the automatic refresh function of shared CPU memory is set, the area
corresponding to the number of automatic refresh points starting from 800H is used as
the automatic refresh area.

The user-defined area begins from the address immediately next to the last address of
the automatic refresh area.

If the number of automatic refresh points is 18 (12H points), the area from 800H to
811H becomes the automatic refresh area and the area after 812H becomes the user-
defined area.

The diagram below shows the structure of shared CPU memory and accessibility from
a PLC program.

Self CPU Other CPU
Shared CPU memory Wiite | Read Write g
OH
Self CPU operation
to data area P Not allowed | Not allowed | Not allowed | Allowed
iFFH
200H
to System area Not allowed | Not allowed | Not allowed | Ajjowed
7FPHL
800H Automatic refresh area Not allowed | Not allowed | Not allowed | Not allowed
to
User-defined area Allowed |[Not allowed | Not allowed | Allowed
FFFRHL | .
REMARK

(Note-1) : Use the S. TO instruction to write to the user-defined area of the self CPU
in the PLC CPU.
Use the MULTW instruction to write to the user-defined area of the self
CPU in the PLC CPU.

(Note-2) : Use the FROM instruction/intelligent function module device (UC\GL) to
read the shared memory of the Motion CPU from the PLC CPU.
Use the MULTR instruction to read the shared memory of other CPU in
the Motion CPU.



2 MULTIPLE CPU SYSTEM

(1) Self CPU operation data area (OH to 1FFH)
(a) The following data of the self CPU are stored in the Multiple CPU system,

Table 2.1 Table of Contents Stored in the Self CPU Operation Data Area

Shared Correspondin:
memory Name Description Detailed explanation (Note) ) P ) 9
special resister
address
This area is used to check whether data is stored or not in the
oH Data available/not "Data available/not self CPU operation data area (1H to 1FH) of the self CPU.
available available" flag + 0: Data is not stored in the self CPU operation data area. -
+ 1: Data is stored in the self CPU operation data area.
The error number of an error generated during diagnosis is
1H Diagnosis error Diagnosis error number g g diag D9008
stored as a BIN code.
The year and month when the error number was stored in
2H address 1H of shared CPU memory is stored in 2-digit BCD D9010
code.
Diagnosis-error Diagnosis-error The date and hour when the error number was stored in
3H 9 . 9 . address 1H of shared CPU memory is stored in 2-digit BCD D9011
occurrence time occurrence time code
The minutes and seconds when the error number was stored in
4H address 1H of shared CPU memory is stored in 2-digit BCD D9012
code.
Cat des indicating the nat f the stored
5H Error-data category code | Error-data category code ategory co e.s In. .Ica ng tne nature of the stored common D9013
error data and individual error data are stored.
6H Error data Error data Common data‘ corrlespon(%mlg to the error number of an error D9014
generated during diagnosis is stored.
7H to 1CH | Not used — Not used —
1DH Switch status CPU switch status The switch status of the CPU is stored. D9200
1EH LED status CPU-LED status The bit pattern of the CPU LED is stored D9201
1FH CPU operation status CPU operation status The operation status of the CPU is stored. D9015

(Note) : Refer to the corresponding special register for details.

(b) The self CPU operation data area is refreshed every time the applicable
register has been changed.
However, the refresh timing may be delayed by up to the main cycle time.
(It updates using idle time during motion control. The maximum main cycle

time: several milliseconds to several hundred milliseconds).

(c) The data of the self CPU operation data area can be read from the PLC
CPU of the other CPU by the FROM instruction.
However, since there is a delay in data update, use the data that has been
read as an object for monitoring only.

(d) Self CPU operation data area used by Motion dedicated PLC instruction

(30H to 33H)

The complete status of the to self CPU high speed interrupt accept flag from
CPUn is stored in the following address.

Table 2.2 Self CPU Operation data Area used by the Motion Dedicated PLC Instruction

Shared

memory Name Description

address

30H(48) To self CPU high speed interrupt accept flag from CPU1 | This area is used to check whether to self CPU high speed interrupt accept flag
31H(49) To self CPU high speed interrupt accept flag from CPU2 | from CPUn can be accepted or not.

32H(50) To self CPU high speed interrupt accept flag from CPU3 0: To self CPU high speed interrupt accept flag from CPUn accept usable.
33H(51) To self CPU high speed interrupt accept flag from CPU4 | 1: To self CPU high speed interrupt accept flag from CPUn accept disable.
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(2) System area (200H to 7FFH)
This area is used by the operating systems (OS) of the PLC CPU/Motion CPU.
OS uses this area when executing dedicated Multiple CPU communication
instructions.
+ System area used by Motion dedicated PLC instruction (204H to 20DH)
The complete status is stored in the following.

Table 2.3 Table of System Area used by the Motion Dedicated PLC Instruction

Shared

memory Name Description
address

The start accept flag is stored by the 1 to 32 axis, each bit.
(As for a bit's actually being set Q173HCPU : J1 to J32/
Q172HCPU : J1 10 J8.)

OFF : Start accept flag usable

ON : Start accept flag disable

204H(516) |Start accept flag (Axis1 to 16)

b15 b1 b0
205H(517) |Start accept flag (Axis17 to 32) 204H(516) address  [J16 IEERREXN J2| J1
205H(517) address ~ |J32 ceccccse J171

The speed changing flag is stored by the 1 to 32 axis, each bit.
(As for a bit's actually being set Q173HCPU : J1 to J32/
Q172HCPU : J1 t0 J8.)

OFF : Start accept usable

206H(518) |Speed changing flag (Axis1 to 16)

ON : Start accept disable

b15 b1 b0
207H(519) |Speed changing flag (Axis17 to 32) 206H(518) address  |J16 IAARR AR J2|
207H(519) address  |J32 ceccccse J171

The synchronous encoder current value change flag is stored
by the 1 to 16 axis, each bit.
(As for a bit's actually being set Q173HCPU : E1 to E12/

Synchronous encoder current value Q172HCPU : E1to E8.)

208H(520)

changing flag (Axis1 to 12) (Note-1) OFF : Start accept usable
ON : Start accept disable
b15 b1 bo
208H(520) address |E16 AR AR A E2 | E1
The cam shaft within-one-revolution current value changing
Cam shaft within-one-revolution current flag is stored by the 1 to 32 axis, each bit.
20CH(524) Note-1) (As for a bit's actually being set Q173HCPU : C1 to C32/

value changing flag (Axis1 to 16) (
Q172HCPU : C1to C8.)

OFF : Start accept usable

ON : Start accept disable
b15 b1 b0

Cam shaft within-one-revolution current

20DH(525 . ceeccsne
(525) value changing flag (Axis17 to 32) Nt 20CH(524) address  |C16 c2| c1

20DH(525) address C32 so0cscoe C17|

(Note-1): Usable in SV22.
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(3) Automatic refresh area
This area is used at the automatic refresh of the Multiple CPU system.
This area cannot be written using S. TO instruction/read using FROM instruction
of the PLC CPU and written using MULTW instruction/read using MULTR
instruction of the Motion CPU.

(4) User-defined area
This area is used for the communication among each CPU in the Multiple CPU
system using FROM/S. TO instructions and the intelligent function module
devices of the PLC CPU. (Among each CPU communicates using the MULTR/
MULTW instruction of the operating control program (SV13/SV22)/Motion
program (SV43) in the Motion CPU.)
Refer to the Programming Manual of each operating system software for MULTR
instruction or MULTW instruction.
After point set in the automatic refresh area is used.
(If the automatic refresh function is not executed, the area from 800H to FFFH
can be used as a user-defined area.)
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2.4 Multiple CPU Error Codes
2.4.1 Self-diagnosis error code

This section explains the self-diagnosis error code. A self-diagnosis error code is
stored in D9008.

And, it can be confirmed with device monitor of the PC diagnosis/SW6RN-GSVIP of
GX Developer.

Each digit is defined as the error code as follows.

which becomes double

(Except the PLC CPU)
Indicates Multiple CPU

% 3k %k k sk Big classification

1 | Internal hardware
2 | Handling

Digit

. X 3 | Parameter

Tens digit * I Details code

Hundreds digit : 4 | Program

Thousands digit : Big classification (Factor) 5 | Watch timer

Millions digit  : Super classification g | The correspondence
7
8
9

Outside diagnosis

The characteristic error of Motion CPU is 10000 (the error code which occurs except
the PLC CPU).
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Table 2.4 Multiple CPU errors which occurs in the Motion CPU (1000 to 10000)

Middle £ Error | Error information Oceurs CPU LED status Operating Diagnostic
- ror messages Singl Multipl .
classification code | cassification code ingle ultiple RUN ERROR | status of CPU timing
composition | composition
1000
1001
1002
1003
MAIN CPU DOWN 1004 — — — OFF Flickers Stop Always
1005
CPU (hard) 1006
error 1007
1008
1009
In the CPU, At power suppl
RAM error 1105 — @) @) OFF Flickers Stop ON‘;at i tpp y
(RAM ERROR)
Stop/Conti
FUSE BREAK OFF  |1300 — — — OFF/ON | Flickers/ON OF(’NOE;'_;')"”E Always
Modul At I
o4 lsp. UNIT DOWN 1401 Module No. @) @) OFF Flickers Stop power supply
error (hard) ON/at reset
1413 Module No. O O OFF Flickers Stop Always
Q bus error 1414 Module No. O O OFF Flickers Stop Always
Base (CONTROL-BUS 1415  |Base No. (Note-2) O © OFF Flickers Stop Always
ERROR) 5 At power suppl
1416 |Module No, (Note-D)[ © OFF Flickers Stop P PRy
ON/at reset
Power Detection of AC/DC
1500 — O O ON OFF Conti Al
supply DOWN (AC/DC DOWN) ontinue ways
1600 ON OFF
Battery (BATTERY ERROR) Drive name O O Continue Always
BAT. ALM
1601 LED ON
2121
Handling the
N ° Intelligent function 2124
intelligent X . Module No.
function module installation error ’
module/ S;RSE;T LAY 2125
Multiple _ © OFF Flickers Stop At power supply
CPU ON/at reset
module
2126 |Module No. (Note-1)
(Note-1) : CPU No. is stored in slot No. of the common information classification.
(Note-2) : Base No. in "common information classification code" of "error information classification code" is 0 : CPU base, 1 to 7 : Number of extension bases.
(Note-3) : Because a stop error or CPU No. except CPU No. that it was reset becomes MULTI CPU DOWN simultaneously, a stop error or CPU No. except CPU
No. that it was reset may store in the classification of error information depending on timing.
(Note-4) : When an error occurs in the Motion CPU and so on except PLC CPU, if a PC diagnosis is made in the CPU except PLC CPU from GX Developer via
PLC CPU, the error code "10000" is indicated.
(Note-5) : The Motion SFC error detection signal (M2039) turned on at the error detection (SV13/SV22). A self-diagnosis error flag (M9008) and a diagnosis error
flag (M9010) do not turn on at the error detection. The error code "10000" being set in D008 is reset in the Motion SFC error detection signal (M2039)
ON — OFF (SV13/SV22).
(Note-6) : MOTION RUN LED turns off at the stop error occurrence. (The condition of RUN LED does not change.)
(Note-7) : Operating status of CPU at the error occurrence can be set in the parameter. (LED display also changes continuously.)
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Error code Error contents and cause Corrective action Remark
1000
1001
1002 (1) Measure noise level.
1003 Run-away or failure of main CPU (2) Reset and establish the RUN status again. If the same error is
1004 (1) Malfunctioning due to noise or other reason displayed again, this suggests a CPU hardware error. Explain
1005 (2) Hardware fault the error symptom and get advice from our sales
representative.
1006
1007
1008
1009
(1) Measure noise level.
(2) Reset and establish the RUN status again. If the same error is
1105 Shared CPU memory fault in the CPU. displayed again, this suggests a CPU hardware error. Explain
the error symptom and get advice from our sales
representative.
1300 There is an output module with a blown fuse. Check ERR. LED of the output modules and replace the module
whose LED is lit.
The Motion dedicated module, the intelligent function module, the
1401 There was no response from the motion module or intelligent CPU module or the base unit has hardware error.
function module during initial communications. Explain the error symptom and get advice from our sales
representative.
1413
An error is detected on the Q bus.
1414 A special function module, the CPU module, or the base unit has
1415 Fault of the CPU or extension base unit was detected. hardware error. Explain the error symptom and get advice from
our sales representative.
1416 Bus fault was detected at power-on or reset.
A momentary power interruption of the power supply occurred.
1500 The power supply went off. Check the power supply.
1) Replace the battery.
1600 (1) Voitage of the CPU has dropped below stipulated level. 22; If t:e battery is for ?/nternal RAM or for the back-up power
(2) The lead connector of CPU battery has not been installed. L M PP
function, install a lead connector.
1601 Battery voltage has dropped below stipulated level. Replace the battery.
2121 A CPU module is installed in a slot except CPU slot, 0 to 2 slot. A CPU module is installed to a CPU slot or 0 to 2 slot.
(1) A module is installed in slot 65 or subsequent slot. (1) Remove a module of slot 65 or subsequent slot.
2124 (2) A module is installed in a base for which "None" is set in the base [(2) Remove a module of base for which "None" is set in the base
settings. settings.
(1) A module which the PLC CPU cannot recognize has been (1) Install a usable module in the PLC CPU. )
. (2) The intelligent function module has hardware error. Explain
2125 installed. the error symptom and get advice from our sales
(2) There was no response from the intelligent function module. representative.
CPU module locations in a Multiple CPU system is either of the (1) There mU,St be non—fnstallatlon slots between the CPU
following modules in the Multiple CPU system. (When the non-
) installati lot d | th tion.
2126 (1) There are non-installation slots between the CPU modules. @ :::::03;;2 ;Z;JZ;G::;et ;::';T_ec CTDlrj is:srgllec;nb)etween
(2) The modules except the PLC CPU are installed between the PLC P ) )
CPU modules the PLC CPU modules, and shift over to the slots with the
’ PLC CPU modules in the Multiple CPU system.

O

: It occurs in the CPU (CPU No.) which detected a error.

© : It occurs in all CPU No. at the time of the Multiple CPU composition.

: It does not occur.
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Table 2.4 Multiple CPU errors which occurs in the Motion CPU (1000 to 10000) (continued)

Middle £ Error Error information Ocours CPU LED status Operating Diagnostic
I rror messages Singl Multipl e
classification code  |cyassification code ingle ultiple RUN ERROR | status of CPU timing
composition | composition
3001 ) o
At power
PARAMETER 3010 - © su;)ply ON/
P i¢ Fil OFF Flick St
arameter ERROR ile name ickers op at reset/
3012 — O at Stop — Run
3013 — ©
Always
7000 '\‘Mtod1ult-'3\‘l\lto.3 _ O
Other issue (Note-1) (Note-3)
rtunity CPU
ODPO unty ) OFF Flickers Stop
weight occasion error
(MULTI CPU DOWN) At power
7002 — O supply ON/
Module No. at reset
(Note-1) o
Multiple 7003 -
CPU
Multiple CPU start
erlrjo:p ° . Module No. At power
. _ 0 )
(MULTI EXE. 7010 (Note-1) OFF Flickers Stop :in);tON/
ERROR)
Multiple CPU start
error Module No.
— O i
(MULTI CPU 7020 (Note-1) ON ON Continue Always
ERROR)
ON : System
CPU i :
error except for setting [Stop Sys?em At power
CPU error |PLC CPU error/ setting Supply ON/
exceptfor |[(CONT. UNIT 10000 — Except for PLC CPU ON servo oror | fg;{; y
PLC CPU |ERROR) error  |Continue : other
at Stop — Run
(Note-4) (Note-5) OFF : other error
error

(Note-1) : CPU No. is stored in slot No. of the common information classification.
(Note-2) : Base No. in "common information classification code" of "error information classification code" is 0 : CPU base, 1 to 7 : Number of extension bases.
(Note-3) : Because a stop error or CPU No. except CPU No. that it was reset becomes MULTI CPU DOWN simultaneously, a stop error or CPU No. except CPU

No. that it was reset may store in the classification of error information depending on timing.

(Note-4) : When an error occurs in the Motion CPU and so on except PLC CPU, if a PC diagnosis is made in the CPU except PLC CPU from GX Developer via
PLC CPU, the error code "10000" is indicated.
(Note-5) : The Motion SFC error detection signal (M2039) turned on at the error detection (SV13/SV22). A self-diagnosis error flag (M9008) and a diagnosis error
flag (M9010) do not turn on at the error detection. The error code "10000" being set in D008 is reset in the Motion SFC error detection signal (M2039)

ON — OFF (SV13/8v22).

(Note-6) : MOTION RUN LED turns off at the stop error occurrence. (The condition of RUN LED does not change.)

2-48



2 MULTIPLE CPU SYSTEM

Error code Error contents and cause Corrective action Remark
(1) Read the error detailed information at the peripheral device,
check and correct the parameter items corresponding to the
numerical values (parameter No.).

3001 Parameter contents have been destroyed. (2) If the error still occurred after correcting of the parameter
settings, it may be an error for internal RAM of CPU or
memory. Explain the error symptom and get advice from our
sales representative.

3010 The number of CPU modules set in the parameter differ from the real |Match (preset count of Multiple CPU setting) — (CPU (empty)

installation in a Multiple CPU system. setting in I/O assignment) with the real installation of CPUs.

3012 The reference CPU No. set in the parameter differ from the setting in |Match the setting in the parameter with that of the reference CPU

a Multiple CPU system. No. (CPU No.1).
Check the following in the Multiple CPU automatic refresh
Multiple CPU automatic refresh setting is any of the followings in a eck the foflowing In the u. P automatic refres
. parameters and make correction.
Multiple CPU system. . . . . .
. . ) (1) When specifying the bit device, specify a multiple of 16 for the
(1) When a bit device is used as a refresh device, a number except a ] -
3013 . . ) refresh first device.
multiple of 16 is set as the refresh first device. . A »
i L . (2) Specify the device that may be specified for the refresh
(2) A non-specifiable device is specified. device
(3) The number of transmitting points is an odd number. ’ ” :
(3) Set the number of transmitting points to an even number.
In a Multiple CPU system, a CPU fault occurred at the CPU where "all
station stop by stop error of CPU was selected" in the operating
mode.
Read the individual inf tion of th t th ipheral
(It occurs in the CPU except for the CPU that suspension of a system ez? © individualinformation otthe errlor a, © periphera
7000 . device, check the error of the CPU resulting in CPU fault, and
is chosen.)
remove the error.
In a Multiple CPU system, CPU No.1 resulted in stop error at power-
on and the other CPU cannot start. (This error occurred at CPU No.2
to 4)
7002 . o . . Reset the PLC CPU and run it again. If the same error is
At initial communication in a Multiple CPU system, no response is ) . .
. o L displayed again, it is a hardware fault of any CPU. Explain the
given back from the target CPU of initial communication. ) .
7003 error symptom and get advice from our sales representative.
(1) A fault CPU is installed in a Multiple CPU system.
2) CPUs of unmatched versions are installed in a Multiple CPU
@ system P The CPU No. of the function version A or the break down module
) i h d for the CPU module of the functi ion B, aft
7010 (This error is detected at the PLC CPU of function version B.) !S exchanged or e, . mo.u ©0 .e unction version B, atter
it began to read the individual information of the error at the
(3) Any CPU No. among CPU No.2 to 4 was reset, after power supply| )
. peripheral devices.
on a Multiple CPU system.
(This error occurs by the reset CPU No..)
In a Multiple CPU syst CPU fault d at the CPU where "all
" a- utipe sysiem, & auttoccurred ) © W e‘re a Read the individual information of the error at the peripheral
7020 station stop by stop error of CPU was not selected" in the operation device, check the error of the CPU resulting in CPU fault, and
mode. (The error is detected at the PLC CPU of other than the CPU ' 9 '
remove the error.
No. where the CPU fault occurred.)
The error which a Motion CPU was characteristic of occurred.
10000 It is set when an error all to set with the system setting error, the Use the software package of the applicable CPU module to
Motion CPU is detected. (Minor error, major error, servo error and check the details of the error that occurred.
various errors)

© O

: It occurs in the CPU (CPU No.) which detected a error.
. It occurs in all CPU No. at the time of the Multiple CPU composition.
: It does not occur.
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2.4.2 Release of self-diagnosis error

The CPU can perform the release operation for errors only when the errors allow the
CPU to continue its operation.

To release the errors, follow the steps shown below.

(1) Eliminate the error cause.

(2) Store the error code to be released in the special register D9060.

(38) Turn the special relay M9060 off to on.

(4) The target error is released.

After the CPU is reset by the release of error, the special relays, special registers and
LEDs for the error are returned to the states under which the error occurred.
If the same error occurs again after the release of the error, it will be registered again.
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3. COMMON PARAMETERS

3.1 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.
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3.1.1 System data settings

The table below lists the system data items to be set.

Amplifier setting

Up to 2 systems, 32 axes.
Q172HCPU:
Up to 1 system, 8 axes

None

External signal input setting
Amplifier input invalid/
Amplifier input valid

Amplifier input invalid

Input filter setting

Item Setting range Initial value Remark
Base setting CPU base 2/3/5/8/10/12 slots CPU base: 2 slots Set the number of slots in the CPU base
Extension base None/2/3/5/8/10/12 slots None or extension base.
Number of Multiple Set the total number of Multiple CPUs
2/3/4 modul 2 modul
CPUs moduies moduies including PLC CPU(s).
Automatic refresh Up to 2k words of devices Set the automatic refresh between CPUs
) (D/W/#/MIY[B) can be set None i )
setting or CPU for settinas 1 to 4 using Multiple CPU shared memory.
Multiple CPU P g :
Common setting Stop/do not stop all CPUs
system Error operation mode :Jgjglin error in CPU Nos. Stop all CPUs upon Set whether or not to stop the entire
parameters P " ) error in CPU Nos. system when a CPU stop error occurs in
at the stop of CPU (The setting range varies
' 1/2/3/4 each CPU.
depending on the number
of Multiple CPUs installed.)
Within the CPU base and Instal! the modules controlled by thelself
. Module arrangement . None CPU in the CPU base and/or extension
Motion slot extension base slots
settin base(s).
o Individual module Varies depending on the Varies depending on the | Set detailed items for each module
module. module. controlled by the self CPU.
. 0.4ms/0.8ms/1.7ms/3.5ms . .
Operation cycle 171 ms/14.2ms/Auto Auto Set the operation cycle of motion control.
M2000 is turned on with
switch (STOP to RUN).
Operation at STOP to | /M2000 becomes a switch | M2000 is turned on with | Set the condition in which the PLC ready
Basic RUN set (STOP to RUN) + switch (STOP to RUN). | flag (M2000) turns on.
system register by single-unit with
setting turning on.
None/X(PX) (0 to 1FFF)M
Forced stop(Note) one/X(PX) (0 to ) None Set the bit device used for forced stop.
(0to 8191)
M (0 to 8191)/B (0 to
Latch range 1FFF)/F (0 to 2047)/D (O to | None Set the latch range of device memory.
8191)/W (0 to 1FFF)
Set self CPU/another CPU/ None
CPU ty) for slots 0/1/2.
Self CPU installation position setting | (The :;:z y)racr:r Zc\)/:ries (When two CPUs are Set the installation position of the self
P 9 Hing rang installed, slot 0 is fixed | CPU in the CPU base.
depending on the number as the self CPU.)
Individual of Multiple CPUs installed.) )
ndvidua Q173HCPU:
parameters

Set the model name, axis No. and other
details for the servo amplifiers.

None/0.8ms/1.7ms/2.6ms | 3.5ms
/3.5ms
One Q172EX/Q173PX Set the high-speed read data. Refer to
High-speed data read setting module and one input None Section 4.3 for the high-speed read

module.

function.

Battery setting

External battery unused/
External battery used

External battery unused

Set whether or not to use an external
battery. If the power supply is down for
one month or longer, data must be
backed up with an external battery. Refer
to "Q173HCPU/Q172HCPU User’s
Manual" for external battery.

(Note) : The forced stop can also be executed by the forced stop terminal of servo amplifier besides the forced stop input setting.
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3.1.2 Common system parameters

(1) Parameters for operating the Multiple CPU system
In the Multiple CPU system, the common system parameters and individual
parameter for each CPU are set and written into each CPU. Regarding the
Motion CPU, the items in System Settings related to the entire Multiple CPU
system must be identical to the parameter settings in the PLC CPU.

PLC CPU
parameters

PLC CPU
parameters

Motion CPU
parameters

Motion CPU
parameters

Common system

Common system

Common system

Common system

parameters parameters parameters parameters
Individual Individual Individual Individual
parameter parameter parameter parameter

/ /arameter write

Qn(H)| Qn(H)Q173H|Q172H
CPU | CcPU|CPU |CPU

Power supply
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(2) Parameters common throughout the Multiple CPU system
In the Motion CPU, during initialization the parameters in the table below are
verified against the parameters in the PLC CPU of CPU No. 1. Unmatched
parameters generate a PARAMETER ERROR (error code: 3012), so the
parameters show below must be set identically between Motion CPUs and the
PLC CPU of CPU No.1. (If the system settings are changed in a Motion CPU, it is
necessary to reset. Therefore, the parameters are checked only during
initialization.)
PLC CPUs can use the parameters of the other CPUs via "Multiple CPU
parameter utilization" in GX Developer. Since Motion CPUs don't have this
function, however, the common parameters must be set for each Motion CPU.

Table of Parameters common throughout the Multiple CPU system

Type of parameter
Name in Motion CPU Name in PLC CPU
Number of Multiple CPUs | Number of CPU modules

o i q Operation mode when a CPU
. . eration mode
Multiple CPU settings P stop error occurred

Verification item Remark

) . Number of automatic refresh
Automatic refresh setting

points
* Only the module numbers
. . Control set in System Settings on
Motion slot settings Control CPU No. ; .
CPU the Motion CPU side are
I/O assignment verified.
Basi Total number of bases » Not verified if base settings
asic
Base settings ) Base No. are omitted on the PLC
settings | Base .
Number of base slots | CPU side.




3 COMMON PARAMETERS

(a) Multiple CPU settings
Set the following items identically

in GX Developer.
* Number of CPU modules

in Multiple CPU Settings (Motion CPU
setting) in SW6RN-GSVOP and in Multiple CPU Settings (PLC CPU setting)

» Operation mode when a CPU stop error occurred

* Number of automatic refresh points (Settings 1 to 4 must be the same for

all CPUs)

* Multiple CPU Settings (Motion CPU setting) in SW6RN-GSVOP

Basic Setting

Baze Setting  Multipls CPLY/Sstting | System Basic Setting I

Number of CPU modules

»

Mo, of CPU[) - Dperating Mode[*]

Mo, of CPU |2 vl Error operation mode at the stop of CPU
[ | &l station stom by stem eran af ERIT

nurnber of Multiple .
=0 [ | Sl st atiar stop by stam eman afERLE

[ | &l statior stop by stop eran et BRI

Flease zet the v &l station stop by stop emror of CPU2 /

Error operation made at
the stop of CPU

Number of automatic
refresh points

The unit of points that send range for each CPU iz word,

— Refrezh Setting
ISetting 1 'l /
Send rgnge for each CPU CPU zide device
CFU CPU ghare memary G Derv. starting Wi
Paint [*] Start End Start End
Mol 25F 0a00 8FF il WwOFF
Mo.2 256 0300 08FF W00 WIFF
Mo.3
Mo.4
Fre et e o e ad device is 0w H.M Y B

[¥] Settings should be zet as same when using multiple CPLL

)4 | Cancel |

* Multiple PLC Setting (PLC CPU setting) in GX Developer

Multiple CPU settings
Mool FLC - — Online module change(*) |
e T~ Enable online module change with anotmer PLC,
No. of FLC |2 j' When the online module change is enabled with another PLL,
|-0 status outside the group cannot be taken.
Operating mode [¥]———— | /0 zharing when uzing Multiple CPUs [7)
Error operation mode at the stop of PLC [ Al CPUs can read &l inputs
¥ &l station stop bystop enon of FLET] T T Al CPUs can read all outputs
Iv &l station stop by stop enor of PLCZ Fiefresh settings
I | 2l statim stam by stop ervon of FLES Change scieens ISetting 1 vl " Set starting devices for sach PLC
I [ St st Bystom erpran GIE Send range for eachPLC PLC side device
PLC The auto refresh area [aution] Dew. starting W00
Fairt [*] Start End Start End
Mo 256 Q0ao 00FF W00 WIFF
Ma.d 256 00ag 00FF w200 WaFF
Mo.3
Ma.d
Caution] Offzet [HEX] from starting address of the auta refresh area.
Fiefer to the uzer's manual of the each FLC about the starting address.
15 etti hould be set b
[ ]uiir:;grﬁj“;i o SAMENIET 1 applicabls device of head device is BM.Y.D W R ZR.
The urit of points that zend range for each PLE iz ward.

Irpart Multiple CPU Parameter | Check | End Cancel

3-5
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(b) Motion slot settings
Set the modules controlled by the self CPU by the Motion Slot Settings
(Motion CPU setting) in SWERN-GSVOP. In GX Developer, set the slot for
Motion CPU control as the CPU number of the Motion CPU in I/O
Assignment Settings (PLC CPU setting).

* Motion Slot Setting (Motion CPU setting) in SW6RN-GSVOP

E System Setting - GSY22P - MT Developer . =]
File Edt “iew Option Communication Update Help
== % E = P‘l N Eﬂr fis |E Motion Slot 5 (x| ﬁf‘ /_:’ |

FTEhon Module PLC Modde Control CPU No.
Servo Extenal Signal Module €140 Moduls

a7 © QIen
Sync.Enco. Input Modul
WNEENSS. fnpdt Madlls = Analogue Input Module

0 O172EX

= Analogue Output Module
i O172EXS51

= O172EX52

i~ 172EX53
MAM-PLS [nput bodule

173K

Q17351

Master/slave synchronization urit | Set 0772EX-51/0172EX-83/0173F=-51.
which iz designated for a master/slave
A 2R spnchronization urit at the master CPU at
the comesponding shat

5 2

O iR Deetall Setting |
0 - =
10 o Cancel |

[ GswzzP [ CPU:@I7H | Project : C:\Program.. ATEST 4

* [/O Assignment Setting (PLC CPU setting) in GX Developer

/FMELSOFT series GX Developer (Unset project) - [LD(Edit mode] -|EI il
[ Project  Edit Find/Replace Convert View Online Diagnostics Tools ‘Window Help - 1= %]
‘ 0O=EE @I t%llE Qn[H) Parameter x|

Program il PLC name |PLE system |PLE file: |PLE RAS |Devica |F’mglam |Ennt file: |SFE 140 assignment I

-;SI— Y H[A4 4O [ LT -

sFo| F6 |sF6) F7 | F& | F% 140 Assignment(®)

Ean | 3 N

o I ~ Ny e 4 Bl ﬁl Slot Tvpe tdodel name FPoints Stark=y"

—I [l G PLCHol - | SE00 | switchsewng|| |

= eu

3 ) e e e e i PLENa.2 v =il [Botted st d] E ?10'0?’%'

2 |11 - - Detailed settin

e = ; —

=8 [Unset project] FTES Intelligent function module detailed setting

= Program 5 (44
) MAIN 6 18045) Error time | HAW enor =
5% Device comment L= Slat Tupe e e output | fime PLE | 140 response: | Control PLC |
=1 Parameter Assigning the [/ AR Dparaétlnn time
mode
o] PLC parameter Leaving thiz sett T FiE TR = = = =
%] Metwork param ~Base settingll— [ 1 |FLC FLC No.2 = = = =
B8] Remote pass 3 2 [17-1] - - > [PLCHo.2 >
Device memory e (3 era) - - ~[FLCNoZ>
B Devies ini Main 4 [3r3) - - ~|PlCHo2~
Ext Basel 5 404 - - B AN
Ext Base. B |55 - - > |PLCHal >
Ext Base: 7 |EC-E) - - = |PLC ol =
Ext Based g |77 hd - > |PLCHol >
Ext BaseS g |ar-g) - - = |PLC ol =
10 ]9¢-5) - - > |PLC Mol =
[*)5 ettings should —
Ling multiple € (1110010 - - > |PLCHal >
12 110 - - > |PLC Mol =
13 12012) - - > |PLCHal >
Acknowledge X
Bailis ol Y FETX = = ~[PLC Hod =
15 [14014) 2 hd > |PLCHal > =
[*lsettings should be set a3 same when using multiple CPU &I ﬂl

Praject I ; _I

PLC parameter |B02(H) [Host station [ [ |Denate: HUM [/

(Note): Motion slot setting items are different depending on the operating system software.
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(c) Base settings
Set the total number of bases and number of slots in each base identically
between Base Settings (Motion CPU setting) in SW6RN-GSVOP and 1/O
Assignment Settings (PLC CPU setting) in GX Developer. In GX Developer,
the detailed settings may be omitted by setting the base mode "Automatic”.

» Base Settings (Motion CPU setting) in SW6RN-GSVOP

B asic Setting

Total number of bases
and number of slots in
each base

Multiple: CPU Setting | System Basic Sging i

Iain Base

o

j slot

— Extension Baze

13t Stage m zlok
2nd Stage lm zlok
3rd Stage lm zlok
4th Stage: lm zlok
Ath Stage lm zlok
Eth Stage lm zlok
Tth Stage lm zlok

ak I Cancel |

* 1/0 Assignment Settings (PLC CPU setting) in GX Developer
Q@n[H) Parameter

PLC name | PLE system | PLC file | PLCRAS | Device | Progiam |Bootfle |SFC 1/0 assignment |

— 1/0 Azzignment(*]
Slot Tepe todel name Points Starbdy [~
0 |PLC PLCNo1 = = | 3E00 Switch setting |
1 |FLE PLE Mao.2 = - JE10
2 [1[01) - - Detailed settingl
3 [200-2) - -
4 303 - -
5 | 4{0-4) - -
£_|501-0) - - (Note) : Only the Motion CPU
7_|B0-1] = = = may be set without
Azzighing the 1/0 address iz not neceszan as the CPU does it automatically. setting the PLC CPU.
Leaving thiz satting blank will not cause an eror b occur,
— Basze setting(*]
" Baze mode
Base model name | Power model name|  Extension cable Slats
© Auto
Main 5 & Detail
Ext.Basel i -
Euxt.Based hd
ExtBazeld - 3 Slat Defauilt |
Ext.Bazed hd
Ext Basch == 12 Slot Defaultl

[Fl=ettings should be =2t as same when

using multiple CPU. Import Multiple CPU Parameter | Fiead PLC data |

Acknowledge # assignment | Multiple CPU settingsl Diefault |Eheck End | Cancel |
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POINT

GOT is recognized as an intelligent function modules "16 points <10 slots" on the
base (number of extension bases and slot No. are set in the GOT parameter.) for
bus connection with GOT.
Set the one extension base (16 points x 10 slots) for connection with GOT, then set
"10 slots" as number of extension bases for connection with GOT in the system
setting (base setting).
<Example>
When the "2nd stage" of extension base is set as connection with GOT.
(Set "10" slot as "2nd stage" of extension base in the base setting.)

"2 System Selling - GSY22P - MT Developer =lolx

Sl =) o) Bt ] Sl | 9| |

=] ot

4ih Stage
Sih Stage
6ih Stage

7ih Stage:

Cancel

[ GsVa2P | CPU:O173H  [Project: C:\Program. \TEST 4

If the bus connection with GOT is executed without above settings in the
base setting of system setting, "SP.UNIT LAY ERROR" (error code: 2124)
will occur.
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3.1.3 Individual parameters

(1) Basic system settings
The following explains each item to be set in Basic System Settings.

(a) Operation cycle setting

1) Set the of motion operation cycle (cycles at which a position command is

computed and sent to the servo amplifier).

The setting range is 0.4ms/0.8ms/1.7ms/3.5ms/7.1ms/14.2ms/Automatic
setting. The actual operation cycle corresponding to 0.4ms is 0.444...ms.
Similarly, 0.8ms corresponds to 0.888...ms, 1.7ms to 1.777...ms, 3.5ms
to 3.555...ms, 7.1ms to 7.111...ms, and 14.2ms to 14.222...ms,
respectively.

2) The default value is "Automatic setting". When "Automatic setting" is

selected, the operation cycle is set according to the table below based
on the number of axes for servo amplifier set in the System Settings.

Operating system Number of axes Operation cycle setting

1 to 3 axes 0.4 ms

SV13 4 to 10 axes 0.8 ms

11 to 20 axes 1.7 ms

21 to 32 axes 3.5ms

1 to 5 axes 0.8 ms

6 to 14 axes 1.7 ms

SV22/SV43

15 to 28 axes 3.5ms

29 to 32 axes 7.1 ms

3) If the duration of motion operation has exceeded the operation cycle, the

operation cycle over flag (M2054) turns ON. Even when "Automatic
setting" is selected, the duration of motion operation may exceed the
operation cycle depending on the control conditions. The actual duration
of motion operation (unit:us) is stored in the D9188, and the current
setting of operation cycle (unit:us) is stored in the D9197. Monitor these
special registers and adjust the set value of operation cycle so that the
actual duration of motion operation will not exceed the set operation
cycle. (A WDT or other error may occur in the Motion CPU.)

(b) Operation setting upon STOP — RUN
Set the condition in which the "PLC ready" flag (M2000) turns ON. Select
one of the following:

1) M2000 ON upon switching (STOP — RUN) (default)
Condition in which the M2000 turns from OFF to ON

» Change the RUN/STOP switch from the STOP side to the RUN side.
» With the RUN/STOP switch set to the RUN side, turn ON the power

or cancel the reset.
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Condition in which the M2000 turns from ON to OFF
» Change the RUN/STOP switch from the RUN side to the STOP side.

2) M2000 ON upon switching (STOP — RUN) + 1 set in setting register
(The M2000 turns ON when the switch is set to the RUN side and 1 is
set in the setting register.)

Condition in which the M2000 turns from OFF to ON

» With the RUN/STOP switch set to the RUN side, set 1 in the setting
register for "PLC ready" flag (D704). (The Motion CPU detects a
change from 0 to 1 in the lowest bit in the D704).

Condition in which the M2000 turns from ON to OFF

» With the RUN/STOP switch set to the RUN side, set 0 in the setting
register for "PLC ready" flag (D704). (The Motion CPU detects a
change from 1 to 0 in the lowest bit in the D704).

» Change the RUN/STOP switch from the RUN side to the STOP side.

(c) Forced stop input setting
Specify the bit device used for executing a forced stop in which all servo-
amplifier axes are stopped immediately.
Either X (PX) or M can be specified. No default value has been set. The set
bit device is designated as contact B and performs the following control in
response to ON/OFF of the device.
+ Bit device is turned OFF ... Forced stop input is ON (forced stop)
« Bit device is turned ON ... Forced stop input is OFF (forced stop is

released.)

(d) Latching range setting
Set the following latching ranges for M, B, F, D and W, respectively.
* Range in which the latch can be cleared with the latch clear key (Latch (1))
* Range in which the latch cannot be cleared with the latch clear key (Latch

(2)
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(2) Individual module settings

The setting items for each module are shown below.

Setting items for each module

. " Number of usable modules
Module name Item Setting range Initial value
Q173HCPU Q172HCPU
) ) Set the number of axes for
External signal setting ) ) ] Unused
which the 8 axes input is used.
Servo external DOG/CHANGE input turni
Q172LX | signals imput | POG/CHANGE tuming | =7~ tu'rr:]‘l’: c‘;:l“:)g Tuming A 1
OFF to ON/ON to OFF o OFF to ON
module OFF
Input response time 0.4/0.671 ms 0.4 ms
putresp (DOG/CHANGE response time)| '
Serial encoder setting Used/Unused Unused
. Serial encoder selection | Q170ENC/MR-HENC Q170ENC
Serial encoder
Q172EX | _ 0.4/0.6/1 ms 6 (Sv22) 4 (Sv22)
input module | Input response time . 0.4 ms
(TREN response time)
High-speed read setting | Used/Unused Unused
Manual pulse generator
setting Used only Used
(SVA3/svAas)
Manual pulse Manual pulse generator/
. ) . PO 1 (SV13/SV43) | 1 (SV13/SV43)
Q173PX | generator input | Serial encoder setting Used/Unused
Used 4 (SV22) 3(8v22)
module (SV22)
Input response time 0.4/0.6/1 ms 0.4 ms
P P (TREN response time) '
High-speed read setting | Used/Unused Unused
QI60 Interrupt module | Input response time 0.1/0.2/0.4/0.6/1 ms 0.2ms |1(SV13/SV22) |1 (SV13/SV22)
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Setting items for each module (Continued)

Number of usable

Module name Iltem Setting range Initial value modules
Q173HCPU | Q172HCPU
First 1/0 No. 00 to FFO (in units of 16 points) 0
Number of 1/0 points 0/16/32/64/128/256 16
High-speed read setting Used/Unused Unused
Qxtd Input module | Input response time setting
(setting for high-speed 1/5/10/20/70 ms 10 ms
input module in (0.1/0.2/0.4/0.6/1 ms) (0.2 ms)
parentheses)
Qvo Output module First 1/0 No. . 00 to FFO (in units of 16 points) 0
Number of 1/0 points 0/16/32/64/128/256 16
First 1/O No. 00 to FFO (in units of 16 points) 0
InputiOutput |\ ber of 110 points 0/16/32/64/128/256 16
QHO/QXOYDO | composite i i
module Input response time setting | 1/5/10/20/70 ms 10 ms
High-speed read setting Used/Unused Unused
First 1/0O No. 00 to FFO (in units of 16 points) 0
. 4 to 20mA/0 to 20mA/1 to 5V/0 to
Input range setting 5V/-10 o 10V/0 to 10V/User range | 4 10 20MA
- Total 256 Total 256
Temperature drift Used/None Used ) )
Q6CADC] Analogue input | compensation points or points or
dul ; ; less less
module Resolution mode Normal/High Normal
Normal
. Normal (A/D conversion)/Offset (A/D
Operation mode . ’
gain setting conver-
sion)
First 1/0O No. 00 to FFO (in units of 16 points) 0
. 4 to 20mA/0 to 20mA/1 to 5V/0 to
Output range setting 5V/-10 to 10V/User range 4 to 20mA
HOI._D/CLEAR function CLEAR only CLEAR
setting
Normal
Anal
Q6CIDAT] nalogue Output mode Normal (Asynchronous)/ (Asyn-
output module Synchronous output
chro-nous)
Resolution mode Normal/High Normal
Normal
. Normal (D/A conversion)/ (D/A
Operation mode . .
Offset gain setting conver-
sion)
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(3) External signal input
Servo external signal (Upper stroke limit/Lower stroke limit/Stop signal/Proximity
DOG) can be selected for every axis from the following two methods.

(a) Q172LX Servo external signals interface module use
Set the servo external signals interface module, and set axis No. as the
"External signal setting" in the system setting.

(b) Servo amplifier input device use (MR-J3-0OB use only)
Set "Amplifier input valid" as the external signal input setting in the "Amplifier
setting" of system setting.
There are following restrictions to use.
» Count type home position return cannot be used.
» Speed/position switching control cannot be executed.
« Stop signal (STOP) cannot be used.

The correspondence of external signal and input device is shown below.

External signals Input device (CN3) ")
Upper stroke limit (FLS) DI1
Lower stroke limit (RLS) DI2
Proximity DOG (DOG) DI3

(Note): Refer to the "MR-J3-0B Servo Amplifier Instruction Manual" for pin configurations.

Set the external signal setting in the "Input Filter Setting".

Refer to the Programming Manual of the operating system software for the
software and correspondence version compatible with the external signal
setting.
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(4) System setting errors
Motion CPUs generate a system configuration error under the following
conditions:

Error code Check Operation at
Error name Error cause .
(Note-1) timing | error occurrence

» The slot set in system settings is vacant or a different module is
LAY ERROR (SL * *)

installed.
AXIS No. MULTIDEF » Duplicate axis No. is set in system settings.
AMP No. SETTING » Not a single axis is set in system settings.
AXIS No. ERROR » System setting data is not written.
1/0 POINTS OVER * The number of actual I/O points set in system settings exceeds 256.
ROM ERROR1 . T}/pe of the operating system software of data written to ROM is Cannot be
different. arted
ROM ERROR?2 10000 |+ Datais not written to ROM. sarted:
- - (Motion CPU
(Note-2) |+ Data size of ROM is abnormal. ’
— N . ~ system setting
» Execute the ROM writing again. error)
ROM ERRORS ( * ) « Check the adjustment for the version of Motion CPU,
programming system software and operating system
\_  software. /
+ Data of ROM is abnormal.
. Execute the ROM writing again. B
ROM ERROR4 ( * ) + Check the adjustment for the version of Motion CPU,
programming system software and operating system When the
- software. / .
power is
SP. UNIT LAY 2121 » A CPU module is installed in a slot except for a CPU slot or slot 0 to turned
ERROR 2. ON/
SP. UNIT LAY 2124 * A module ?s ?nstalled ?n slot 65 or sub‘sequent sIo‘t. ‘ the key is
» A module is installed in a base for which "None" is set in base
ERROR (Note-3) . reset
settings.
SP. UNIT LAY * There are non-installation slots between thfe CPU modules.
ERROR 2126 » The modules except for the PLC CPU are installed between the PLC
CPU modules.
PARAMETER ERROR 3010 * The ‘number. of (.DPU mot.:lules set in the parameter differ from the
real installation in a Multiple CPU system. Cannot be
PARAMETER ERROR 3012 * The re.ference CPU No. set in the parameter differ from the setting in starte.zd.
a Multiple CPU system. (Multiple CPU
Multiple CPU automatic refresh setting is any of the followings in a system CPU
Multiple CPU system. DOWN error)

* When a bit device is set as a refreshed, a number except for a
multiple of 16 is set as the refresh first device.

PARAMETER ERROR 3013

A non-specifiable device is specified.

» The number of transmitting points is an odd number.

+ Afault CPU is installed in a Multiple CPU system.

» CPUs of unmatched versions are installed in a Multiple CPU system.

MULTI EXE. ERROR 7010 (An error is detected at the PLC CPU of function version B.)

» Any CPU No. among CPU No.2 to 4 was reset, after power on a
Multiple CPU system. (This error occurs by the reset CPU No..)

(Note-1) : The error code stored in the diagnosis error area of the self operation information area in the Multiple CPU shared memory.

(Note-2) : When an error code 10000 is displayed, the M2041 ("System setting error" flag) turns ON and an applicable error name shown
above is displayed on the error list monitor of the programming software package.

(Note-3) : Base settings must be performed in System Settings of the Motion CPU even for those bases in which the modules controlled by
the self CPU are not installed.



3 COMMON PARAMETERS

3.2 Assignment of 1/0 No.

I/0 No.s used in the Multiple CPU system include those used by the Motion CPU to
communicate with I/O modules/intelligent function modules and those used in the
communication between the PLC CPU and the Motion CPU. The following explains
each 1/0O No. and assignment of I/O No..

3.2.1 1/0 No. for I/0O modules and intelligent function modules

In the Multiple CPU system, the "OH" position(slot) of I/O No. which seen from the PLC
CPU is different from the position in the case of a standalone CPU. However, 1/0 No. of
the control module may be assigned independently for each CPU in the Motion CPU.

(1) "OH" position of 1/0 No.
(a) In the Multiple CPU system, the slots corresponding to the number of units
set by a multiple CPU parameter are occupied by the PLC CPU/Motion
CPU.

(b) 1/0 modules and intelligent function modules are installed in slots available
to the right of those occupied by the PLC CPU/Motion CPU.

(c) /O No. of the control module may be assigned independently for each CPU
in the Motion CPU. I/O No. of the PLC CPU control modules are assigned
sequentially toward the right, starting from "OH" being the I/O module or
intelligent function module installed to the immediate right of the slots
occupied by the PLC CPU/Motion CPU.

(d) Notation of I/O No.
* Receiving of ON/OFF data by the Motion CPU is deemed input (PX), while
outputting of ON/OFF data from the Motion CPU is deemed output (PY).
* 1/O No. is expressed in hexadecimal.

(2) Assignment of /0O No. to the Motion CPU control module
Mitsubishi recommends that I/O No. assignment be set as common consecutive
No. throughout all CPUs.
However, the I/O No. of the Motion CPUs control input modules, output modules
and input/output composite modules may also be set independently of the I/O
No. of the PLC CPU control modules.
(The I/0O No. of the Motion CPU control modules are indicated with a PX/PY.)
The 1/0 No. of the Motion CPU control modules are invalid during I1/0 Assignment
Settings of the PLC CPU.

I/O assignment

—————————————————————————————— 9
Voo
0 1 2 3 4 5
- QO2H Q173H QX41 QY41 QX41 QY41
g CPU CPU
5 ? ° PX0 to PX1F [PY20 to PY3F| X40 to X5F | Y60 to Y7F
3
3 o
&£ (X0 to X1F) | (Y20 to Y3F)
CPU CPU Modules  Modules Modules Modules
No. 1 No. 2 controlled controlled  controlled  controlled
byCPU by CPU by CPU by CPU
No. 2 No. 2 No. 1 No. 1
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(3) Setting of the Motion CPU control modules by the PLC CPU
Follow the table below when Motion CPU control modules are set in 1/0
Assignment Settings of the PLC CPU. (The PLC CPU handles the Q172LX,
Q172EX and Q173PX as intelligent function modules having 32 occupied points.)
Type and number of points may be left unset.

Module name Type Number of points Remarks
Input module Input  For the control CPU,
Output module Output Selected according set the CPU that
Input/Output composite ) to the module. corresponds to the
module Composite /O Motion CPU (required).
Analogue input module Analogue input * Type and number of
Analogue output module | Analogue output 16 points points may be left
Interrupt module (QI60) Interrupt unset.
Q172LX 32 points
Q172EX Intelligent 32 points
Q173PX 32 points

POINT

(1) Set the I/O device of the Motion CPU within the range from PX/PY000 to
PX/PYFFF. Set the number of real I/O points within 256 points. (I/O No. may
not be consecutive.)

(2) As for the Motion CPU, the Q172LX, Q172EX, Q173PX and QI60 are not
included in the number of real I/O points.
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3.2.2 /0 No. of PLC CPU and Q173HCPU/Q172HCPU

In the Multiple CPU system, 1/O No. is assigned to the PLC CPU/Motion CPU to
enable communication between the PLC CPU and Motion CPU using the following
instructions:

» The Multiple CPU dedicated instructions

» The Motion CPU dedicated instructions

* The Multiple CPU communication dedicated instructions

The 1/0 No. of the PLC CPU/Motion CPU are fixed based on the installed slots and
cannot be changed.

The table below lists the /O No. of the PLC CPU/Motion CPU installed in the CPU
base unit of the Multiple CPU system.

CPU installation position QCPU slot Slot 0 Slot 1 Slot 2
Head 1/0O number 3EO0QH 3E10H 3E20H 3E30H

The 1/0 No. of the PLC CPU/Motion CPU are used in the following cases:

* When writing data to the shared CPU memory of the self CPU using the S. TO
instruction.

* When reading data from the shared CPU memory of the other CPU using the FROM
instruction.

* When reading data from the shared CPU memaory of the other CPU using an
intelligent function module device (UC\GO)

* When reading device data directly from the Motion CPU from the PLC CPU using the
"S(P).DDRD" instruction.

» When writing device data directly to the Motion CPU from the PLC CPU using the
"S(P).DDWR" instruction.

REMARK

» Refer to Section "2.3 Communication between the PLC CPU and the Motion CPU
in the Multiple CPU System" for communication between the PLC CPU and the
Motion CPU.
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L/}

3.2.3 Setting 1/0 No.

The procedure for the 1/0 No. setting for the Motion CPU in System Settings of
SW6RN-GSVOP is shown below. In the Motion CPU, by setting a module used in
each CPU base or extension base slot in System Settings, the control CPU of the
applicable slot is assigned as the self CPU. Input modules, output modules and
composite I/O modules require an 1/0O No. to be set.

Refer to the help of SW6RN-GSVLOP for the detailed operating procedure on the
System Settings screen.

<System Settings>

— 1) Double-click the slot position, display
the Motion Slot Settings dialog box.

GSV22P [ CPU:Q@173H___[Project: C\Program \TEST 4|
<Motion Slot Settings>
Motion Slot Setting (=]
Motion Module:
Servo Exteral Signal Moduls © 1/ Haduis 2) Select the 1/O module.
[allviE- T T
G s £ Anslogue Input Module
o O172ER
" Analogue Dutput Moduls
o O172ER:51
01726852
 QI72ExS3
MAN-PLS Input Module
017K
Q17351

Master/slave synchiorization urit

(o Fl2E )

0172EX-53/0173FX 51,
ed for amaster/slave
it at the: master CPU,al

g slot

(o) el

o iz sasisens || g 3) Click [Detail Setting].
oK Cancel

4) Select applicable module type
and number of points for
the I/O module to be used.

<I/O Module Settings>

& Output
" Input

£ HISPD Input

140 Mixed(5 ame Mum ]
" 1/0 Mixed(Half-In/0ut)

First /0 No.
[ o= 5) Set the first /0O No.
170 Response Time (Operation mode) —HISPD Date Read Sat (PX NO., PY NO.).

) Used
= Unused

10 | ms

6) Click [OK].

Cancel

(Note): Display of system setting and motion slot setting are different depending on the operating system software.

POINT

I/0 No.s cannot be assigned automatically, unlike a PLC CPU for which I/O No. are
assigned automatically if such setting is omitted in the Motion CPU. In the Motion
CPU, be sure to set the first I/O No. in System Settings for each module used.
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3.3 Servo 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.

()

3.3.1 Servo parameters of servo amplifier

The servo parameters are set by the Setup software (MR Configurator).

The servo parameters to be set are shown in Tables 3.1 to 3.4.
Refer to the "Servo amplifier Instruction Manual" for details of the servo parameters.
Instruction Manual list is shown below.
Refer to the help for handling of the Setup software (MR Configurator).

Servo amplifier type

Instruction manual name

MR-J3-C1B

MR-J3-C0B Servo Amplifier Instruction Manual (SH-030051)

MR-J3-00B-RJ006

(SH-030056)

Fully closed loop control MR-J3-C1B-RJ006 Servo Amplifier Instruction Manual

(1) Basic setting parameters

Table 3.1 Servo parameter (Basic setting parameters) list

LED
display

Symbol

Item

Setting details

Setting value/setting range
(Setting by setup software)

Section

Servo series

+ Set automatically in the system settings.

PAO2

REG *

Regenerative brake option

+ Set the presence/absence of regenerative
brake option.

00:

01:

03:
04:
05:
06:
08:
09:

FA:

Regenerative brake option is not used.

* MR-J3-10B:
Regenerative brake resistor is not used.

* MR-J3-20B or more and -700B or less:
Built-in regenerative brake resistor is used.

« Supplied regenerative brake resistors or
regenerative brake option is used with the
MR-J3-11KB(4) or more servo amplifier.

FR-BU(-H) * FR-RC(-H) * FR-CV(-H)

: MR-RB032

MR-RB12

MR-RB32

MR-RB30

MR-RB50

MR-RB31

MR-RB51

When regenerative brake resistors or
regenerative brake option supplied to
MR-J3-11KB(4) or more are cooled by fans to
increase capability.

3.3.2

PAO3

ABS *

Absolute position detection
system

* Set the presence/absence of absolute
position detection system.
Set "0: Invalid (Used in incremental system)"
for used in incremental system, and set "1:
Valid" for used in absolute (absolute position)
system.

0: Invalid (Used in incremental system)
1: Valid (Used in absolute system)

3.3.3

PA04

AOP1 *

Function selection A-1

* Set the presence/absence of forced stop
input (EM1) of servo amplifier.

J

Selection of servo forced stop
0: ValidéForced stop (EM1) is used.

1: Invalid (Forced stop (EM1) is not t?lsed.)

3.34
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Table 3.1 Servo parameter (Basic setting parameters) list (Continued)

,LED Symbol Item Setting details Settir]g value/setting range Section
display (Setting by setup software)
+ Select the gain adjustment mode.
Name Automatically set
parameter 0: Interpolation mode
0: Interpolation mode PBO6, PBO8, PBO9, 1: Auto tuni de 1
PB10 : Auto tuning mode
PAO8 |[ATU Auto tuning mode 1: Auto tuning mode 1 PBO06, PB07, PB08, | [2: Auto tuning mode 2 3.35
PB09, PB10 3: Manual mode
2: Auto tuning mode 2 Eg% PB08, PBOY,
3: Manual mode _
1: Low response (10.0Hz)
2: 4 (11.3Hz)
3: (12.7Hz)
4: (14.3Hz)
5: (16.1Hz)
6: (18.1Hz)
7: (20.4Hz)
8: (23.0Hz)
9: (25.9Hz)
10: (29.2Hz)
11: (32.9Hz)
12: (37.0Hz)
* Set to increase the response of servo 13- (41.7Hz)
amplifier. 14 ; (47.0Hz)
(At Fhe automatic tuning valid.) 15 v (59.2Hz)
' . Optlmulm responsle .Cén be seleclted 16 Middle response (59.6H2)
PA09 [RSP Auto tuning response according to the rigidity of machine. 3.3.6
+ As machine rigidity is higher, faster response 17 t (67.1Hz)
can be set to improve tracking performance 18 (75.6Hz)
in response to a command and to reduce 19: (85.2Hz)
setting time. 20: (95.9Hz)
21: (108.0Hz)
22 (121.7Hz)
23: (137.1Hz)
24 : (154.4Hz)
25 (173.9Hz)
26 (195.9Hz)
27 (220.6Hz)
28 (248.5Hz)
29: (279.9Hz)
30: (315.3Hz)
31: M (355.1Hz)
32: High response (400.0Hz)
PA10 |INP In-position range » Setthe range which outputs the positioning |, 10510 5] 337
completion in the command pulse unit.
0: Forward rotation (CCW) with 77
pata |PoL % Rotation direction selection | Set the rotation direction at load side of the positioning address increase 338
servomotor. 1: Reverse rotation (CW) with r~
positioning address increase >~
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Table 3.1 Servo parameter (Basic setting parameters) list (Continued)

LED Symbol tem Setting details Setting value/setting range

Secti
display (Setting by setup software) ecton

« Set the encoder pulses (A-phase, B-phase)
output by the servo amplifier by the number
of output pulses per servomotor revolution or
output division ratio. (after multiplication by 4)

* Select the number of output pulses per

PA15 |ENR Encoder output pulse servomotor revolution or output division ratio. | eeaerp) o eyt 3.3.9

by "PC03 Encoder output pulses selection”.

* The number of A/B-phase pulses actually
output is 1/4 times greater than the preset
value. The maximum output frequency is
4.6[Mpps] (after multiplication by 4). Use this
parameter within this range.

POINTS |

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




3 COMMON PARAMETERS

(2) Gainffilter parameters

Table 3.2 Servo parameter (Gain/filter parameters) list

LED Symbol tem Setting details Setting value/setting range

Secti
display (Setting by setup software) ecton

* Set the adaptive filter tuning.

+ Selecting of "1: Filter tuning mode"
automatically sets "PB13: Machine
resonance suppression filter 1" and "PB14
Notch form selection 1".

* When "1: Filter tuning mode" is selected, the
tuning is completed after positioning is done
the predetermined number or times for the

Adaptive tuning mode predetermined period of time, and "2: Manual

(Adaptive filter IT) mode" is set automatically.

When the filter tuning is not necessary, "0:

Filter OFF" is set.

* When "0: Filter OFF" is selected, "PB13:
Machine resonance suppression filter 1" and
"PB14 Notch form selection 1" are set to
initial value at shipped from the factory.
However, this does not occur when the servo
off.

0: Filter OFF
1: Filter tuning mode (Adaptive filter) 3.3.10
2: Manual mode

PBO1 [FILT

Set the vibration suppression control tuning
mode.
Selecting of "1: Vibration suppression control
tuning mode" automatically sets "PB19:
Vibration suppression control vibration
frequency setting" and "PB20 Vibration
suppression control resonance frequency
setting".
Vibration suppression *When "1: Vibration suppression control
control tuning mode tuning mode" is selected, "2: Manual mode"
(Advanced vibration is set automatically after positioning is done
suppression control) the predetermined number or times for the
predetermined period of time.
* When "0: Vibration suppression control OFF"
is selected, the vibration suppression control
is set to OFF, and "PB19: Vibration
suppression control vibration frequency
setting" and "PB20 Vibration suppression
control resonance frequency setting" are set
to initial value at shipped from the factory.

0: Vibration suppression control OFF
1: Vibration suppression control tuning mode 3.3.11
2: Manual mode

PB02 [VRFT

Set the feed forward gain at the position
control. When 100[%] is set during operation
at constant speed, the droop pulses do not
occur. However, sudden

PB04 (FFC Feed forward gain acceleration/deceleration will increase the 0 to 100[%] 3.3.12
overshoot. (When the feed forward gain
setting is 100[%], a guideline of
acceleration/deceleration time is 1[s] or
more.)

Set the ratio of load inertia moment to

servomotor.

Ratio of load inertia When the'auto tunir?g mode 1 and

PBO6 |GD2 moment to servomotor |nterpola-t|on‘ mode is s-elected, the result of 0 to 300.0[times] _
inertia moment auto tuning is automatically used. When

"PAO08 Auto tuning mode" is set to "2: Auto

tuning mode 2" or "3: Manual mode", the

manual setting can be executed.
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Table 3.2 Servo parameter (Gain/filter parameters) list (Continued)

LED Symbol tem Setting details Setting value/setting range

Secti
display (Setting by setup software) ecton

+ Set the response gain up to the target
position.

* Increase the gain to improve trackability in
response to the position command.

* When the auto tuning mode 1 or 2 is
selected, the result of auto tuning is
automatically used. When "PA08 Auto tuning
mode" is set to "1: Auto tuning mode 1" or "3:
Manual mode", the manual setting can be
executed.

PB07 (PG1 Model loop gain 1 to 2000[rad/s] —

Set the gain of the position loop.

Set this parameter to increase the position
response to level load disturbance. Higher
setting increases the response level but is
liable to generate vibration and/or noise.
PB08 ([PG2 Position loop gain * When the auto tuning mode 1 or 2, manual |1 to 1000[rad/s] —
mode and interpolation mode is selected, the
result of auto tuning is automatically used.
When "PA08 Auto tuning mode" is set to "3:
Manual mode", the manual setting can be
executed.

Set the gain of the speed loop.

Set this parameter when vibration occurs on
machines of low rigidity or large backlash.
Higher setting increases the response level
but is liable to generate vibration and/or
PB09 (VG2 Speed loop gain noise. 20 to 50000[rad/s] —
» When the auto tuning mode 1 or 2 and
interpolation mode is selected, the result of
auto tuning is automatically used. When
"PAO08 Auto tuning mode" is set to "3: Manual
mode", the manual setting can be executed.

Set the integral time constant of the speed
loop.

Lower setting increases the response level
but is liable to generate vibration and/or
Speed integral noise.

compensation » When the auto tuning mode 1 or 2 and
interpolation mode is selected, the result of
auto tuning is automatically used. When
"PAO08 Auto tuning mode" is set to "3: Manual
mode", the manual setting can be executed.

PB10 ([VIC 0.1 to 1000.0[ms] -

Set the differential compensation.
It becomes valid when PID is set in the PI- 0 to 1000 —
PID switching.

Speed differential

PB11 (VDC .
compensation

Set the notch frequency of the machine

resonance suppression filter 1. (Set the

frequency to match the response frequency

Machine resonance of the mechanical system.)

PB13 [NH1 . * Setting of "PB01 Adaptive tuning mode" to "1:{100 to 4500[Hz] —

suppression filter 1 ) . . .
Filter tuning mode" automatically sets this
parameter.
* Setting of "PB01 Adaptive tuning mode" to "0:
Filter OFF" invalidates this parameter.
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Table 3.2 Servo parameter (Gain/filter parameters) list (Continued)

,LED Symbol Item Setting details Settlr]g value/setting range Section
display (Setting by setup software)
Notch depth selection
0: D -40db
+ Set the machine resonance suppression filter 1- eTeyz (14db) )
1 (Notch shape selection 1). 2: | (-8db)
« Setting of "PB01 Adaptive tuning mode" to "1: 3: Shallow (4db)
PB14 [NHQ1 Notch shape selection 1 Filter tuning mode" automatically sets this o . 3.3.13
parameter Notch width selection
: 0: Standard (a=2
« Setting of "PB01 Adaptive tuning mode" to "0: 1 ?n (a(:_?f;x )
Filter OFF" invalidates this parameter. 9 | (a=4)
3: Wide (a=5)
« Set the notch frequency of the machine
resonance suppression filter 2. (Set the
frequency to match the response frequency
Machine resonance of the mechanical system.)
PBIS INH2 suppression filter 2 « Setting of "PB16 Notch shape selection 2" to 100 to 4300(Hz] -
"0001: Machine resonance suppression
filter selection is valid" validates this
parameter.
Machine resonance suppression filter 2 selection
0: Invalid
1: Valid
Notch depth selection
0: Deep (-40db)
1: T (-14db)
*Set th hi ion filt
PB16 [NHQ2 Notch shape selection 2 et the maching resonance SUppressioniiter | - ». |- gp) 3.3.14

2 (Notch shape selection 2). 3: Shallow (-db)

Notch width selection
0: Standard (a=2)

1: T (0=3)
2. | (a=4)
3: Wide (a=5)

* Set the low pass filter.

« Setting of "PB23: Low pass filter selection” to
"0: Automatic setting" automatically changes

PB18 ([LPF Low pass filter setting this parameter. 100 to 18000[rad/s] —

* When "PB23: Low pass filter selection” is set
to "1: Manual setting", the manual setting can
be executed.

« Set the vibration frequency for vibration
suppression control to suppress low-
frequency machine vibration, such as
enclosure vibration.

+ Setting of "PB02: Vibration suppression
control tuning mode" to "1: Vibration

Vibration suppression suppression control tuning mode"
PB19 [VRF1 control - vibration automatically changes this parameter. 0.1 to 100.0[HZ] —
frequency setting * When "PB02: Vibration suppression control

tuning mode" is set to "2: Manual setting", the
manual setting can be executed.

« Setting of "PB02: Vibration suppression
control tuning mode" to "0: Vibration
suppression control OFF" invalidates this
parameter.
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Table 3.2 Servo parameter (Gain/filter parameters) list (Continued)

loop gain

+ Setting of "PA08: Auto tuning mode" to "3:
Manual mode" validates this parameter.

,LED Symbol Item Setting details Settlr]g value/setting range Section
display (Setting by setup software)
+ Set the resonance frequency for vibration
suppression control to suppress low-
frequency machine vibration, such as
enclosure vibration.
* Setting of "PB02: Vibration suppression
control tuning mode" to "1: Vibration
Vibration suppression suppression control tuning mode"
PB20 [VRF2 control - resonance automatically changes this parameter. 0.1 to 100.0[Hz] —
frequency setting * When "PB02: Vibration suppression control
tuning mode" is set to "2: Manual setting", the
manual mode can be executed.
« Setting of "PB02: Vibration suppression
control tuning mode" to "0: Vibration
suppression control OFF" invalidates this
parameter.
0: Automatic setting
PB23 ([VFBF Low pass filter selection « Select the setting method of low pass filter.  |1: Manual mode (Setting value of "PB18: Low 3.3.15
pass filter setting".)
Slight vibration suppression control selection
Slight vibration * Select the slight vi?ration suppression control | 0: Invz-alid
PB24 [MVS * suppression control and PI-PID switching. 1: Valid 3.3.16
) « Setting of "PA08: Auto tuning mode" to "3: PI-PID control switch over selection
selection . . . .
Manual mode" validates this parameter. 0: PI control is valid
3: PID control is always valid
Gain changing selection
0: Invalid
1: Control instructions from Motion CPU
2: Command frequency (Setting value of
"PB27: Gain changing condition".)
3: Droop pulse value (Setting value of "PB27:
Gain changing condition".)
PB26 [CDP Gain changing selection « Select the gain changing selection/condition. 4 Ser.vomotor.speed (S.(lettlng value of "PB27: 3.3.17
Gain changing condition".)
Gain changing condition
0: Valid at more than condition (For control
instructions from Motion CPU, valid with
gain changing command ON.)
1: Valid at less than condition (For control
instructions from Motion CPU, valid with
gain changing command OFF.)
* Set the value of gain changing condition
(command frequency, droop pulses,
PB27 |CDL Gain changing condiion | SSrvomotor speed) selected in "PB26: Gain |, | gq061oc pLS, imin] —
changing selection".
* The set value unit changes with the changing
condition.
+ Set the time constant at which the gains will
PB28 |CDT Gain changing time change in response to the conditions set in 0t0 100[ms] -
constant "PB26: Gain changing selection" and "PB27:
Gain changing condition".
+ Set the ratio of load inertia moment to
Gain changing - ratio of servomotor inertia moment when gain
PB29 |(GD2B load inertia moment to changing is valid. 0.0 to 300.0[times] —
servo motor inertia moment|+ Setting of "PA08: Auto tuning mode" to "3:
Manual mode" validates this parameter.
+ Set the position loop gain when the gain
PB30 |PG2B Gain changing - position changing is valid. 1 to 2000[rad/s] _
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Table 3.2 Servo parameter (Gain/filter parameters) list (Continued)

,LED Symbol Item Setting details Settlr]g value/setting range Section
display (Setting by setup software)
+ Set the speed loop gain when the gain
Gain changing - speed changing is valid.
PB31 [VG2B 20 to 50000[rad!: —
loop gain « Setting of "PA08: Auto tuning mode" to "3: ° [rad/s]
Manual mode" validates this parameter.
+ Set the speed integral compensation when
Gain changing - d . Lo id.
PE32 |VICB ( ain changing spfee the Qaln changing is valid - 0.1 to 5000.0[ms] .
integral compensation * Setting of "PA08: Auto tuning mode" to "3:

Manual mode" validates this parameter.

+ Set the vibration frequency for vibration
suppression control when the gain changing
is valid.

Gaincrrgry s "S54 TEE rr ter

PB33 [VRF1B suppression control - R " . ) . |0.1t0 100.0[HZ] -

vibration frequency seting mode" and P'B26: G'aln changing §elect|on

to "1: Control instructions from Motion CPU"
validates this parameter.

(Note): Always execute the gain changing after

the servomotor has stopped.

+ Set the resonance frequency for vibration
suppression control when the gain changing

is valid.
Gain changing - vibration [ Setting of "PB02: Vibration suppression
PB34 |VRF2B suppression control - contro"I ﬁlter"tuning mo'de" to "25 Manual o110 100,017 _
resonance frequency mode" and "PB26: Gain changing selection
setting to "1: Control instructions from Motion CPU"

validates this parameter.
(Note): Always execute the gain changing after
the servomotor has stopped.

POINTS |

(1) When the items marked "*" in the above table has changed, make the Multiple
CPU system reset or power supply OFF to ON. And, once turn OFF the servo
amplifier power supply and then turn ON it again.
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(3) Extension setting parameters

Table 3.3 Servo parameter (Extension setting parameters) list

output.

_L ED Symbol Item Setting details Settlr]g value/setting range Section
display (Setting by setup software)
. * Set the error excessive alarm level with
PC01 [ERZ * Error excessive alarm level ) 1 to 200[rev] —
rotation amount of servomotor.
Electromagnetic brake + Set the delay time between electronic brake
PC02 [MBR interlock signal (MBR) and the base drive 0 to 1000[ms] —
sequence output .
circuit is shut-off.
Encoder output pulse direction
0: A-phase increase 90° by CCW motor turning
PCo3 |ENRS % Encodler output pulse * Select the encoder outpu'F pulse direction and 1: A-phase increase 90l° by CW motor turning 3318
selection encoder pulse output setting. Encoder pulse output setting
0: Output pulse designation
1: Division ration setting
* Select the serial encoder cable.
* The following encoder cables are 4-wire type.
. . * MR-EKCBL30M-L 0: 2-wire type
PC04 [COP1 * Function selection C-1 « MR-EKCBL30M-H 1: 4-wire type 3.3.19
* MR-EKCBL40M-H
* MR-EKCBL50M-H
. . . 0: Invalid
PC0O5 [COP2 * Function selection C-2 * Select the motor-less operation. 1: Valid 3.3.20
« Set the output range of the zero speed
(ZSP). .
PCO7 (ZSP Zero speed . . ) 0 to 10000[r/min] —
« Zero speed signal detection has hysteresis
width of 20[r/min].
0: Servomotor speed (+8V/max.speed)
1: Torque (+ 8V/max.torque) "2
2: Servomotor speed (+8V/max.speed)
) ) 3: Torque (+8V/max.torque) N2
) ?nii?ttotrh: ;lﬁ;jl.prowded o the analog 4: Current command (+8V/max.current command)
(Mote-1): Encoder pulse unit 5: Speed command (18V/max2. speed(ﬁgg)mand)
PC09 [MOD1 Analog monitor 1 output (Note-2): 8[V] is output at the maximum 6: Droop pulses (£10V/1 103[PLSD Note-1 3.3.21
torque. 7: Droop pulses (+10V/1 X 104[PLS]) ‘N"ti’
(Note-3): It can be used by the absolute 8: Droop pulses (£10V/1 105[PLS])( o
: o 9: Droop pulses (+10V/1 X 10°[PLS]) M=
(absolute position) system. A: Feedback position (£10V/1 X 106[PLS]) (Note-1,3),
B: Feedback position (10V/1 X 10[PLS]) N9
C: Feedback position (£10V/1 X 10°[PLS]) "3
D: Bus voltage (+8V/400V)
0: Servomotor speed (+8V/max.speed)
1: Torque (+ 8V/max.torque) M=
2: Servomotor speed (+8V/max.speed)
) ) 3: Torque (+8V/max.torque) N2
) iiiﬁ;:h; ;ljg:;jl.prowded o the analog 4: Current command (+8V/max.current command)
(Mote-1): Encoder pulse unit 5: Speed command (t8V/max2. speed(hcl:oct):?wand)
PC10 [(MOD2 Analog monitor 2 output (Note-2): 8[V] is output at the maximum 6: Droop pulses (£10V/1 103[PLS]) Note-1 3.3.22
orque. 7: Droop pulses (+10V/1 X 104[PLS]) :N:t:
(Note-3): It can be used by the absolute 8: Droop pulses (£10V/1 105[PLS])
L 9: Droop pulses (+10V/1 X 10°[PLS]) M=
(absolute position) system. A: Feedback position (£10V/1 X 10°[PLS]) M=
B: Feedback position (£10V/1 X 10"[PLS]) N3
C: Feedback position (£10V/1 X 10°[PLS]) "9
D: Bus voltage (+8V/400V)
PC11 |MO1 Analog monitor 1 offset || S0t the offset voltage of the analog monitor 1| o 4 gq0r\1 —
output.
pc12 Moz Analog monitor 2 offset « Set the offset voltage of the analog monitor 2 -999 to 999[mV] _
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L/}

Table 3.3 Servo parameter (Extension setting parameters) list (Continued)

LED Setting value/setting range

Symbol Item Setting details Section
display ym 9 (Setting by setup software)
+ Set the home position setting condition. 0: Need to pass motor Z phase after the power
pc17 lcopa s Function Selection C-4 * Set this parameter when using the absolute supply is switched on 33.23

-

: Not need to pass motor Z phase after the
power supply is switched on

position encoder.

IS

Invalid

: Valid

(When alarm history clear is made valid, the
alarm history is cleared at next power-on. After
the alarm history is cleared, the setting is
automatically made invalid (reset to 0).)

-

PC21 [BPS* Alarm history clear * Clear the alarm history. 3.3.24

POINTS |

(1) When the items marked "*" in the above table has changed, make the Multiple
CPU system reset or power supply OFF to ON. And, once turn OFF the servo
amplifier power supply and then turn ON it again.
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(4) 1/O Setting Parameters

Table 3.4 Servo parameter (I/O Setting Parameters) list

LED
display

Symbol

Item

Setting details

Setting value/setting range
(Setting by setup software)

Section

PDO7

DO1 *

Output signal device
selection 1 (CN3-13)

+ Set the signal output to the connector (CN3-

13 pin) of servo amplifier.

(Mote-1): It becomes always OFF in speed
control mode.

(Note-2): It becomes SA (Speed reached) in
speed control mode.

(Note-3): Never change this setting for
manufacturer setting.

00: Always OFF

01: For manufacturer settlng
02: RD (Servo ON)

03: ALM (Trouble)

04: INP (In-position) "=
05: MBR (Electromagnetic brake interlock)
06: DB (External dynamic brake)

07: TLC (Limiting torque)

08: WNG (Warning)

09: RWNG (Battery warning)
0A: Always OFF (2

0B: For manufacturer setting
0C: ZSP (Zero speed)

0D: For manufacturer settlng
OE: For manufacturer setting
OF: CDPS (Variable gain selection)
10: For manufacturer setting ™%

11: ABSV (Absolute position erasing)
12 to 1F, 20 to 3F: For manufacturer settlng

(Note-3)

(Note-3)

(Note-3)

(Note-3)

(Note-1)

(Note-3)

3.3.25

PDO08

DO2 *

Output signal device
selection 2 (CN3-9)

« Set the signal output to the connector (CN3-9

pin) of servo amplifier.

(Mote-1): It becomes always OFF in speed
control mode.

(Note-2): It becomes SA (Speed reached) in
speed control mode.

(Note-3): Never change this setting for
manufacturer setting.

00: Always OFF

01: For manufacturer settlng
02: RD (Servo ON)

03: ALM (Trouble)

04: INP (In-position) "*="
05: MBR (Electromagnetic brake interlock)
06: DB (External dynamic brake)

07: TLC (Limiting torque)

08: WNG (Warning)

09: RWNG (Battery warning)
0A: Always OFF (2

0B: For manufacturer setting
0C: ZSP (Zero speed)

0D: For manufacturer settlng
OE: For manufacturer setting
OF: CDPS (Variable gain selection)
10: For manufacturer setting ™%

11: ABSV (Absolute position erasing)
12 to 1F, 20 to 3F: For manufacturer settlng

(Note-3)

(Note-3)

(Note-3)

(Note-3)

(Note-1)

(Note-3)

3.3.26

PDO09

DO3 *

Output signal device
selection 3 (CN3-15)

+ Set the signal output to the connector (CN3-

15 pin) of servo amplifier.

(Mote-1): It becomes always OFF in speed
control mode.

(Note-2): It becomes SA (Speed reached) in
speed control mode.

(Note-3): Never change this setting for
manufacturer setting.

00: Always OFF

01: For manufacturer settlng
02: RD (Servo ON)

03: ALM (Trouble)

04: INP (In-position) "=
05: MBR (Electromagnetic brake interlock)
06: DB (External dynamic brake)

07: TLC (Limiting torque)

08: WNG (Warning)

09: RWNG (Battery warning)
0A: Always OFF (2

0B: For manufacturer setting
0C: ZSP (Zero speed)

0D: For manufacturer settlng
OE: For manufacturer setting
OF: CDPS (Variable gain selection)
10: For manufacturer setting ™%
11: ABSV (Absolute position erasmg)

(Note-3)

(Note-3)

(Note-3)

(Note-3)

(Note-1)

(Note-3)

12 to 1F, 20 to 3F: For manufacturer settlng

3.3.27
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Table 3.4 Servo parameter (I/O Setting Parameters) list (Continued)

LED Symbol tem Setting details Setting value/setting range

Secti
display (Setting by setup software) ecton

0: When the warning occurs;
WNG (Warning): OFF to ON
+ Set the ALM output signal at warning ALM (Trouble): ON
occurrence. 1: When the warning occurs;
WNG (Warning): OFF to ON
ALM (Trouble): ON to OFF

PD14 [DOP3 * Function Selection D-3 3.3.28

POINTS |

(1) When the items marked "*" in the above table has changed, make the Multiple
CPU system reset or power supply OFF to ON. And, once turn OFF the servo
amplifier power supply and then turn ON it again.
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3.3.2 Regenerative brake option

This parameter is set to use the regenerative brake option.

|: Selection of regenerative brake option

00 : Regenerative brake option is not used.
-EMR-J3-10B: Regenerative brake resistor is not used.
*EMR-J3-20B or more and -700B or less: Built-in regenerative brake resistor is used.
- ESupplied regenerative brake resistors or regenerative brake option is used with the
MR-J3-11KB(4) or more servo amplifier.

01 : FR-BU(-H)-FR-RC(-H)- FR-CV(-H)

02 : MR-RB032

03 : MR-RB12

04 : MR-RB32

05 : MR-RB30

06 : MR-RB50

08 : MR-RB31

09 : MR-RB51

FA : When regenerative brake resistors or regenerative brake option supplied to
MR-J3-11KB(4) or more are cooled by fans to increase capability.

3.3.3 Absolute position detection system

This parameter is set to use the absolute (absolute position) system in the position
control mode.

0: Invalid (Used in incremental system)

1: Valid (Used in absolute system)

3.3.4 Function selection A-1

This parameter is set to use the forced stop input of servo amplifier.

L Selection of servo forced stop

0: ValidéForced stop (EM1) is used.)
1: Invalid (Forced stop (EM1) is not used.)

When not using the forced stop of servo amplifier, set the selection of servo forced
stop to "1: Invalid".
The forced stop automatically turns on inside the servo amplifier.

3.3.5 Auto tuning mode

This parameter is used to select the gain adjustment mode.

Setting value Name Automatically set parameter
0 Interpolation mode PB06, PB08, PB09, PB10
1 Auto tuning mode 1 PB06, PB08, PB08, PB09, PB10
2 Auto tuning mode 2 PB07, PB08, PB09, PB10
3 Manual mode —
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3.3.6 Auto tuning response

(1) This parameter is used to increase the response of servo amplifier. The response
of servo amplifier increases by changing (as 1, 2, ... 5) the setting value of auto

tuning response.

Setting Guideline for machine Setting Guideline for machine
Response Response
value resonance frequency [Hz] value resonance frequency [Hz]
1 Low response 10.0 17 |Middle response 67.1
2 t 11.3 18 i 75.6
3 12.7 19 85.2
4 14.3 20 95.9
5 16.1 21 108.0
6 18.1 22 121.7
7 20.4 23 1371
8 23.0 24 154.4
9 25.9 25 173.9
10 29.2 26 195.9
11 32.9 27 220.6
12 37.0 28 248.5
13 41.7 29 279.9
14 47.0 30 315.3
15 v 52.9 31 v 355.1
16 [Middle response 59.6 32 High response 400.0

(2) Iltis increased in order from the low response setting side while checking the
vibration and stop setting time immediately before stopping motor or machine. If a
machine resonance will occur at this time, decrease the setting value.

(3) Change the auto tuning response setting while stopping motor.

3.3.7 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.

Amount of droop

X

Setting value for in-position range

>t

/

OFF

In-position ON
(M2402+20n)

(3) Setting range is 0 to 50000[PLS].
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3.3.8 Rotation direction selection

This parameter is used to set the rotation direction at load side of the servomotor.

Servomotor rotation direction
Setting value . ] .
When positioning address increases When positioning address decreases
0 CCW CW
CW CCW

3.3.9 Encoder output pulse

This parameter is used to set the encoder pulses (A-phase, B-phase) output by the
servo amplifier. Set the value 4 times greater than the A-phase or B-phase pulses.
Setting range is 1 to 65535[PLS/rev].
"PCO03: Encoder output pulse selection" can be used to select the output pulse setting
or output division ratio setting. The number of A/B-phase pulses actually output is 1/4
times greater than the preset value. The maximum output frequency is 4.6[Mpps] (after
multiplication by 4). Use this parameter within this range.
(1) For output pulse designation

Set "0000h" (initial value) to "PCO03: Encoder output pulse selection".

Set the number of pulses per servomotor revolution.

Output pulse = Setting value [PLS/rev]

For example, set "5600h" to "PA15: Encoder output pulse", the actually output

A/B-phase pulses are shown below.

5600
A/B-phase output pulses = = 1400[PLS]

4

(2) For output division ratio setting
Set "0010h" (initial value) to "PCO03: Encoder output pulse selection”.
The number of pulses per servomotor revolution is divided by the setting value.

Resolution per servomotor revolution
Output pulse = P [PLS/rev]
Setting value

For example, set "8h" to "PA15: Encoder output pulse”, the actually output A/B-
phase pulses are shown below:

262144 1
A/B-phase output pulses = — X v = 8192[PLS]

8
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3.3.10 Adaptive tuning mode

(1) This parameter is used to set the adaptive filter tuning.

Setting value Name Automatically set parameter
0 Filter OFF PB13, PB14 (Fixed to the initial value)
1 Filter tuning mode PB13, PB14
2 Manual mode —

(2) Selecting of "1: Filter tuning mode" automatically sets "PB13: Machine resonance
suppression filter 1" and "PB14 Notch form selection 1".

3.3.11 Vibration suppression control tuning mode

This parameter is used to set the vibration suppression control tuning mode.

Setting value Name Automatically set parameter
Vibration suppression ) .
0 PB19, PB20 (Fixed to the initial value)
control OFF
1 Vibration suppression PB19, PB20
control tuning mode
2 Manual mode —

3.3.12 Feed forward gain

This parameter is used to improve the trackability in response of servo amplifier.
Setting range is 0 to 100[%]. (Servo amplifier use)

3.3.13 Notch shape selection 1

This parameter is used to select the machine resonance suppression filter 1 (Notch
shape selection 1).

j

Notch depth selection

Setting value| Depth Gain
0 Deep | -40dB
1 I -14dB
2 -8dB
3 Shallow | -4dB

Notch width selection

Setting value| Width a
0 Standard| 2
1 I 3
2 4
3 Wide 5
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3.3.14 Notch shape selection 2

This parameter is used to select the machine resonance suppression filter 2 (Notch
shape selection 2).

—[Machine resonance suppression filter 2 selection
1: Invalid
2: Valid
Notch depth selection

Setting value| Depth Gain

0 Deep -40dB
1 I -14dB
2 -8dB
3 Shallow | -4dB

Notch width selection

Setting value| Width a
0 Standard 2
1 I 3
2 4
3 Wide 5

3.3.15 Low pass filter selection

This parameter is used to select the low pass filter.

—I_— Low pass filter selection

0: Automatic setting
1: Manual setting (Setting value of "PB18: Low pass filter setting")

3.3.16 Slight vibration suppression control selection

This parameter is used to select the slight vibration suppression control and PI-PID
switching.

—[ Slight vibration suppression control selection
0: Invalid
1: Valid

PI-PID control switch over selection
0: PI control is valid
3: PI control is always valid
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3.3.17 Gain changing selection

This parameter is used to select the gain changing condition.

—[ Gain changing selection
Under any of the following conditions, the gains change based on the setting value of
servo parameter PB29 to PB32.
0: Invalid
1: Control instructions from Motion CPU
2: Command frequency (Setting value of "PB27: Gain changing condition")
3: Droop pulse value (Setting value of "PB27: Gain changing condition")
4: Servomotor speed (Setting value of "PB27: Gain changing condition")

Gain changing condition
0: Valid at more than condition

(For control instructions from Motion CPU, valid with gain changing command ON)
1: Valid at less than condition

(For control instructions from Motion CPU, valid with gain changing command OFF)

3.3.18 Encoder output pulse selection

This parameter is used to select the encoder output pulse direction and encoder pulse
output setting.

I —l: Encoder pulse output phase changing
Changing the phases of a, B-phase encoder pulses output.

Setting Servomotor rotation direction
value CCW CcW

A-phase flflflA-phase flflfl
0 B-phaselflflf B-phaseflflfl

A-phase flflflA—phase flflfl
B—phaseflflfl B—phaselflflf

Encoder output pulse setting selection
0: Output pulse designation
1: Division ratio setting

3.3.19 Function selection C-1

This parameter is used to select the serial encoder cable.

_l_— Serial encoder cable communication system selection

0: 2-wire type
1: 4-wire type
The following serial encoder cables are 4-wire type.
MR-EKCBL30M-L
MR-EKCBL30M-H
MR-EKCBL40M-H
MR-EKCBL50M-H
The other all serial encoder cables are 2-wire type.
Incorrect setting will result in an encoder error 1 (Error code: 2016) or
encoder error 2 (Error code: 2020).

3-36
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3.3.20 Function selection C-2

This parameter is used to select the motor-less operation.

—[ Motor-less operation selection
0: Valid
1: Invalid

If motor-less operation is set to valid, the output signal can be output and status display
is possible as well as the case in which the motor operates actually without connecting
the servomotor.

It can be checked the Motion SFC program (SV13/SV22)/Motion program (SV43) of
Multiple CPU system without connecting a motor.

POINT

Function selection C-2 (Motor-less operation selection)

Motor-less operation differs from operation in which an actual motor is run in that, in
response to signals input in motor-less operation, motor operation is simulated and
output signals and state 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.

3.3.21 Analog monitor 1 output

This parameter is used to output the operating status of servo amplifier to analog
monitor in real time. The operating status can be checked by anaolg output.

This function is used to monitor the status of servo amplifier using an ammeter or
synchronize the torque/speed with the other servo amplifiers.

Set the signal provided to the analog monitor 1 output.

—[ Analog monitor 1 output

Setting value Setting details

0 Servomotor speed (+8V/max. speed)
Torque (+8V/max. torque) "2

Servomotor speed (+8V/max. speed)
Note-2)

Torque (+8V/max. torque) ‘

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

Speed command (+8V/max. speed command)
Droop pulses (+10V/1 < 10°PLS]) N
Droop pulses (+10V/1 < 10°[PLS]) M=
Droop pulses (+10V/1 < 10°[PLS]) M=
Droop pulses (+10V/1 < 10°[PLS]) M=
Feedback position (+10V/1 < 10°[PLS]) M3
Feedback position (+10V/1 < 107[PLS]) "3
Feedback position (+10V/1 < 10°[PLS]) "3
Bus voltage (+8V/400V)

(Note-1): Encoder pulse unit
(Note-2): 8[V] is output at the maximum torque.
(Note-3): It can be used by the absolute (absolute position) system.

3-37
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3.3.22 Analog monitor 2 output

This parameter is used to output the operating status of servo amplifier to analog
monitor in real time. The operating status can be checked by anaolg output.

This function is used to monitor the status of servo amplifier using an ammeter or
synchronize the torque/speed with the other servo amplifiers.

Set the signal provided to the analog monitor 1 output.

—[ Analog monitor 2 output

Setting value Setting details

0 Servomotor speed (+8V/max. speed)
Torque (+8V/max. torque) "2

Servomotor speed (+8V/max. speed)
Note-2)

Torque (+8V/max. torque) ‘

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

Speed command (+8V/max. speed command)
Droop pulses (+10V/1 < 10°[PLS]) M=
Droop pulses (+10V/1 < 10°[PLS]) "=
Droop pulses (+10V/1 < 10°[PLS]) M=
Droop pulses (+10V/1 < 10°[PLS]) M=
Feedback position (+10V/1 < 10°[PLS]) M3
Feedback position (+10V/1 < 107[PLS]) "3
Feedback position (+10V/1 < 10°[PLS]) "3
Bus voltage (+8V/400V)

(Note-1): Encoder pulse unit
(Note-2): 8[V] is output at the maximum torque.
(Note-3): It can be used by the absolute (absolute position) system.

OO (> |o|o|N|o|a|s|w(N =

3.3.23 Function Selection C-4

This parameter is used to set the home position setting condition.
It is set when using the absolute position encoder.

—[ Selection of home position setting condition
0: Need to pass motor Z phase after the power supply is switched on.
1: Not need to pass motor Z phase after the power supply is switched on.

3.3.24 Alarm history clear

This parameter is used to clear the alarm history.

—[ Alarm history clear
0: Invalid
1: Valid
When alarm history clear is made valid, the alarm history is cleared at
next power-on. After the alarm history is cleared, the setting is automatically
made invalid (reset to 0).
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3.3.25 Output signal device selection 1

This parameter is used to set the signal output to the connector (CN3-13 pin) of servo
amplifier. The device that can be assigned changes depending on the control mode.

—[ Select the output device of the CN3-13 pin.

The devices that can be assigned in each control mode are shown below.
If any other device is set, it is invalid.

Setting value Position control mode Speed control mode

00 Always OFF Always OFF
01 For manufacturer setting ™ For manufacturer setting ™
02 RD (Servo ON) RD (Servo ON)
03 ALM (Trouble) ALM (Trouble)
04 INP (In-position) Always OFF
05 MBR (Electromagnetic brake interlock) | MBR (Electromagnetic brake interlock)
06 DB (External dynamic brake) DB (External dynamic brake)
07 TLC (Limiting torque) TLC (Limiting torque)
08 WNG (Warning) WNG (Warning)
09 RWNG (Battery warning) RWNG (Battery warning)
0A Always OFF SA (Speed reached)
0B For manufacturer setting ™ For manufacturer setting ™
0C ZSP (Zero speed) ZSP (Zero speed)
0D For manufacturer setting ™ For manufacturer setting ™
OE For manufacturer setting ™ For manufacturer setting ™
OF CDPS (Variable gain selection) CDPS (Variable gain selection)
10 For manufacturer setting ™ For manufacturer setting ™
11 ABSV (Absolute position erasing) Always OFF

12to 1F | For manufacturer setting ™ For manufacturer setting ™

20 to 3F | For manufacturer setting ™ For manufacturer setting "

(Note): Encoder pulse unit For manufacturer setting. Never change this setting.

3.3.26 Output signal device selection 2

This parameter is used to set the signal output to the connector (CN3-9 pin) of servo
amplifier. The device that can be assigned changes depending on the control mode.

Refer to the table of Section 3.3.25 for the devices that can be assigned.

3.3.27 Output signal device selection 3

This parameter is used to set the signal output to the connector (CN3-15 pin) of servo
amplifier. The device that can be assigned changes depending on the control mode.

Refer to the table of Section 3.3.25 for the devices that can be assigned.
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3.3.28 Function selection D-3

This parameter is used to set the ALM output signal at warning occurrence.

ofo] |o]
T

Selection of output device at warning occurrence
Select the warning (WNG) and trouble (ALM) output
status at warning occurrence.

Output of servo amplifier

\?:Itji:g (Note) Device status
WNG (1) f
0 AM ] '
Warning occurrence
whe §
! ALM —*_
Warning occurrence

(Note) 0: OFF
1:ON
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4. AUXILIARY AND APPLIED FUNCTIONS

4.1 Limit Switch Output Function

This function is used to output the ON/OFF signal corresponding to the data range of

the watch data set per output device.
Motion control data or optional word data can be used as watch data. (Refer to Section

"4.1.2 Limit output setting data" for details.) A maximum output device for 32 points can
be set regardless of the number of axes.

4.1.1 Operations

(1) ON output to an output device is made while the watch data value is in the ON
output region set with (ON Value) and (OFF Value) in this function.
(a) (ON Value), (OFF Value) and watch data value are handled as signed data.
ON output region where an ON output is made to the output device is 4
governed by the magnitude relationship between (ON Value) and (OFF
Value) as indicated below.

Relationship between (ON Value) and
(OFF Value)
(ON Value) < (OFF Value) (ON Value) <= (watch data value) < (OFF Value)
(ON Value) <= (watch data value)
(Watch data value) < (OFF Value)

(ON Value) = (OFF Value) Output OFF in whole region

ON output region

(ON Value) > (OFF Value)

1) (ON Value) < (OFF Value)

ON

Output device OFF y OFF
- - OFF Value
ON region setting

ON Value

Watch data value

(ON Value)=(Watch data value)<(OFF Value)

2) (ON Value) > (OFF Value)

ON ON
. A
Output device OFF
ON Value /
ON region setting
OFF Value
Watch data value
- «
(Watch data value)<(OFF Value) (ON Value)=(Watch data value)
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()

3) (ON Value) = (OFF Value)

Output device OFF in whole region
ON region setting ON Value OFF Value
Watch data value

The limit switch outputs are controlled based on the each watch data during
the PCPU ready status (M9074: ON) by the PLC ready flag (M2000) from
OFF to ON.

When the PCPU ready flag (M9074) turns OFF by turning the PLC ready flag
(M2000) from ON to OFF, all points turn OFF. When (ON Value) and (OFF
Value) are specified with word devices, the word device contents are input to
the internal area when the PLC ready flag (M2000) turns from OFF to ON.
After that, the word device contents are input per motion operation cycle, and
limit switch outputs are controlled.

Multiple outputs (Up to 32 points) can be also set to one watch data. In each
setting, the output device may be the same.

If multiple ON region settings have been made to the same output device, the
logical add of the output results in the regions is output.

ON ON

Output device OFF OFF
OFF Value /

‘ ON region setting No.2 ‘{ o Vel
alue
OFF Value /

‘ ON region setting No.1 ‘{ ON Value

‘ Watch data value ‘

(2) Output enable/disable bit can be set and executed enable/disable of the limit
switch outputs point-by-point.
Limit switch output control is executed when the output enable/disable bit is ON,
and the output is OFF when it is OFF.
If there is no setting, the outputs are always enabled.

(3) Forced output bit can be set and turned the forcibly output of the limit switch
outputs point-by-point ON.
The output is ON when the forced output bit is ON. Priority is given to control of
this setting over off (disable) of the "output enable/disable bit".
If there is no setting, no forced outputs are not always made.
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(4) When the multiple watch data, ON region, output enable/disable bit and forced

output bit are set to the same output device, the logical add of output results of the

settings is output.

_for

1) Without output enable/disable bit/forced output settings

Output device l l l l l l

OFF Value

ON region setting \

ON Value

Watch data value I

2) With output enable/disable bit/forced output settings

Output device l l l l l

Output control based on Output ON
Output OFF ON Value and OFF Value (Forced output) Output OFF|
Enable/disable bit Output control based on ¢
Output OFF ON Value and OFF Value | Output OFF|
Forced output bit Output ON

Forced output

[
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4.1.2 Limit output setting data

Limit output data list are shown below.
Up to 32 points of output devices can be set.
(The following items of No.1 to No.5 are set together as one point.)

Fetch Refresh

No. Item Setting range Remarks
cycle cycle
. . . Operation
1 [Output device Bit device (X, Y, M, L, B) —
cycle

Motion control data/

word device (D, W, #, absolute address)
(16-bit integer type/32-bit integer type/
64-bit floating-point type)

ON region |ON Value |Word device (D, W, #)/constant (K, H)

2 |Watch data

3 setting OFF Value | Word device (D, W, #)/constant (K, H)
Operation ON :Enable
4 Output enable/disable | Bit device (X, Y, M, L, B, F, special relay)/ cycle - OFF : Disable
bit none (default) None : Always
enable

None : No forced

) Bit device (X, Y, M, L, B, F, special relay)/ outputs are
5 |[Forced output bit
none (default) always made
(OFF status)

(1) Output device
(a) Set the bit device which outputs the ON/OFF signal toward the preset watch
data.

(b) As the output device, the following devices can be used.

Item Device No. setting range
Input relay Mot X0 to X1FFF
Output relay "ote2) YO to Y1FFF
Internal relay MNote-3) MO to M8191
Latch relay LO to L8191
Link relay BO to B1FFF

(Note-1) : PX is write-disabled and it cannot be used as the output device.
For X, only the free No. of the input card non-loading can be used.
(Note-2) : The real output device range (PY) is also included.
(Note-3) : M2001 to M2032 cannot be used to the output device.
Be careful because it affect a positioning operation, when the positioning
dedicated devices are set.
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(2) Watch data
(a) This data is used to perform the limit switch output function. This data is
comparison data to output the ON/OFF signal. The output device is
ON/OFF-controlled according to the ON region setting.

(b) As the watch data, motion control data or optional word device data can be
used.
1) Motion control data
a) SV13/Sv22

Axis No. setting range

Item Unit Data type
Q173HCPU [ Q172HCPU
Feed current value o .
Position command 32-bit
Real current value .
integer type
Deviation counter value PLS
16-bit
Motor current 0.1% )
integer type 11032 1108
Motor speed 0.1r/min

Cam shaft within-one-revolution current value
Feed current value (Virtual) 32-bit

After-differential current value (Virtual) PLS integer type
After-differential encoder current value

1to 12 1t0 8

Encoder current value

b) SVv43
. Axis No. setting range
Iltem Unit Data type
Q173HCPU | Q172HCPU
Machine value . .
Position command 32-bit

Real machine value .

integer type
Deviation counter value PLS

16-bit 1t032 1108

Motor current 0.1% )

integer type
Motor speed 0.1r/min 32-bit
Current value Position command | integer type

2) Word device data

ltem Device No. setting range
Data register DO to D8191
Link register WO to W1FFF
Motion register #0 to #8191
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3) When the optional device data is set, the following data type is set as the
data type to be compared.

Data type Device No. setting range

16-bit integer type
32-bit integer type Set the device No. as an even No..

64-bit floating-point type

(3) ON region setting
(a) The data range which makes the output device turn ON/OFF toward the
watch data.

(b) The following devices can be used as the ON Value and OFF Value of the

data range.
The data type of device/constant to be set is the same as the type of watch
data.
Item Device No. setting range
Data register DO to D8191
Link register WO to W1FFF
Motion register #0 to #8191
Constant Hn/Kn

(4) Output enable/disable bit
(a) Set the status of output enable/disable bit when the limit switch output is
forbidden during operation.
1) The following control is exercised.

Output enable/disable bit Control description

Without setting (always enable) Limit switch output is turned ON/OFF

based on the ON region setting (ON
. . ON (enable)
With setting Value, OFF Value).
OFF (disable) Limit switch output is turned OFF.

(b) Usable devices

Item Device No. setting range
Input relay (o) X0 to X1FFF
Output relay (ote2) YO0 to Y1FFF
Internal relay MO to M8191
Latch relay LO to L8191
Link relay BO to B1FFF
Annunciator FO to F2047
Special relay M9000 to M9255

(Note-1) : The real input range(PX) is included.
(Note-2) : The real input range(PY) is included.
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(5) Forced output bit
(a) Set the "forced output bit" when you want to forcibly provide the limit switch
outputs during operation.

1) The following control is exercised.

Forced output bit Control description
Without setting Limit switch outputs are turned
ON/OFF on the basis of the "output
) . OFF enable/disable bit" and ON region
With setting .
setting (ON Value, OFF Value).
ON Limit switch outputs are turned ON.
(b) Usable devices
Item Device No. setting range
Input relay X0 to X1FFF
Output relay YO to Y1FFF
Internal relay MO to M8191
Latch relay LO to L8191
Link relay BO to B1FFF
Annunciator FO to F2047
Special relay M9000 to M9255
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4.2 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 (SV13/SV22)/Motion program (SV43) or a peripheral device.
(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-GSVOP to be used "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.
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4.2.1 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,
Servo command value,

Monitor current value

Home position return completion

(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 (SV13/SV22)/Motion program
(SV43) after setting the clock data of special register.

(b) Encoder current value
When using the MR-J3-[IB, the multiple revolution data and within-one-
revolution data read from the encoder is indicated.

(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/machine value is indicated.
However, because the monitor current value and feed current
value/machine 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.

(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.)

"Allowable travel during power off" cannot be set for the Linear servo amplifier.

4-10
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4.3 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
(@) SV13/SV22

Setting data Word No. Unit Remarks
Position command (Feed current value) 2 107"[um], 10%finch], 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 — L
Current value after main shaft Valid in
. . 2 [PLS] SV22
differential gear .
virtual
Current. value within one revolution of 5 [PLS] mode only
cam axis
Execute cam No. 1 —
Execute stroke amount 2 107" [um], 10°finch] [PLS]
Optional address (Fixed to 4 bytes) 2 —
(b) SVv43
Set data Word No. Unit Remarks
Position command (Machine value) 2 10"4[mm], 10[inch], 10-5[degree]
Real machine value 2 10**{mm], 10-%finch], 10-°[degree]
Position droop (Deviation counter value) 2 [PLS]
M-codes 1 —
Torque limit value 1 [%]
Motor current 1 [%]
Motor speed 2 [r/min]
Servo command value 2 [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 moduIe(NOte) PX device 8

(Note) : Only one PLC input module can be used.
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4.4 ROM Operation Function

This function is used to store beforehand the user programs and parameters in the
internal FLASH ROM memory built-in the Motion CPU module, and operate it based on
the data of internal FLASH ROM memory.

4.4.1 About the ROM operation function

The outline procedure of ROM operation function is shown below.

(1)

)

@)

(4)

®)

Turn on or reset the power supply of Multiple CPU system in the "Mode operated
by RAM".

Execute a trial run and adjustment by creating the system setting, programs and
parameters using SW6RN-GSV[OIP.

Turn on or reset the power supply of Multiple CPU system in the "Installation
mode * mode written in ROM".

Write the system setting, programs and parameters of SRAM built-in the Motion
CPU module to the internal FLASH ROM by performing the ROM writing request
using SW6RN-GSVLIP.

Start a normal operation by starting the Motion CPU in the "Mode operated by
ROM" after reading the system setting, programs and parameters written in the
internal FLASH ROM to the internal SRAM.

POINT

(1) Switch the operation mode using a DIP switches of Motion CPU module.

(2) Confirm the operation mode with "Mode LED" and "BOOT LED" of Motion

CPU module.

Outline of processing is shown next page.
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* Installation mode - mode written in ROM
Motion CPU module

Example 1) SV13 use

Internal SRAM memory

System setting data \

Each parameter for servo control

Servo program

Motion SFC parameter

Motion SFC program

Personal computer

1) ROM writing request
Internal FLASH ROM memory

System setting data

MT Developer

Each parameter for servo control

Servo program

e

2) ROM
Motion SFC program writing

Motion SFC parameter

Registration code (Nete-) )

* Mode operated by ROM
Motion CPU module

Internal SRAM memory
System setting data

Each parameter for servo control

Servo program 1) Read at

starting

.

Motion SFC parameter

Motion SFC program

Internal FLASH ROM memory
System setting data

Each parameter for servo control

Servo program

Motion SFC parameter

Motion SFC program

Registration code Mote-)

(Note-1) : "Registration code" is used to judge whether the programs and parameters written in the internal FLASH ROM
are normal or not.
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* Installation mode. mode written in ROM
Motion CPU module

Example 2) SV43 use
Internal SRAM memory

System setting data

Each parameter for servo control

Motion parameter

Motion program

Personal computer

1) ROM writing request

A

MT Developer

Internal FLASH ROM memory
System setting data 3\

Each parameter for servo control

Motion parameter

-
2) ROM
writing

Motion program

Registration code Mote) J

* Mode operated by ROM
Motion CPU module

Internal SRAM memory
System setting data A

Each parameter for servo control 1) Read at
starting

Motion parameter
b

Motion program

Internal FLASH ROM memory
System setting data \

Each parameter for servo control

Motion parameter

Motion program

Registration code ®ete-!) Y

(Note-1) : "Registration code" is used to judge whether the programs and parameters written in the internal FLASH ROM
are normal or not.



4 AUXILIARY AND APPLIED FUNCTIONS

4.4.2 Specifications of LED ° switch

(1) Name of parts

Side face

J —

S TUE  E[J] &

Front face With Front cover open
an — ( ) g <
Q170HCPU-T —EI_EI—T‘_YT
| |_ MODE — 1 ) MODE
e D ) | B
MRUN e [ ™ 3) M.;L\JP
ngv N 4) BOOT
V\\ » ON sW
™~_5) y
4PFRONT 6) 2
SSCNETI 2
CN‘IGI BAT| 5
@pc sT0p_RUN
fJ0~ >
P$_L ®!_—I
v I
] (|
usB
=
SW /vv I E | —
67 HFrlc—— | C—
ON ——> ——>
t — —
D — —
7| O T

Put your finger here to open
the cover.

No. Name Application
. * Lit(green)  : Normal mode
1) [MODE LED(Mode judgin
) ( Judging) * Lit(orange) : Installation mode * mode written in ROM
« Lit : Motion CPU normal start
2) |[RUNLED * Not lit : Motion CPU fault
LED turns off when the trouble occurred at Motion CPU start or WDT error
occurred.
o Lit : LED turns on at following errors occurrence.
1) WDT error
2) System setting error
3) Servo error
3) |ERR.LED 4) Self diagnostic error which will not stop the operation (except battery error).
5) Operating system software is not installed.
* Flickers : Detection of self diagnostic error which will stop the operation.
* Not lit : Normal
* Lit : During motion control
4) [MRUN LED * Flickers : Latch clear start
* Not lit : Not during motion control or detection of self diagnostic error which will stop the
operation.
5) |BAT. LED o Lit : Battery error occurrence (External battery use)
* Lit : Mode operated by ROM
6) |[BOOT LED
* Not lit : Mode operated by RAM/Installation mode * mode written in ROM
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(2) Applications of switches

No. Name Application

* Move to RUN/STOP.

7) |RUN/STOP switch RUN : Motion SFC program (SV13/SV22)/Motion program (SV43) is started.

STOP : Stops Motion SFC program (SV13/SV22)/Motion program (SV43) is stopped.

RESET : Set the switch to the "RESET" position once to reset the hardware.
Applies a reset after an operation error and initialized the operation.
L.CLR : Clear the latch area all data which set with the parameters.
(LATCH CLEAR also clears data outside the latch area at this time.)
RESET/L.CLR switch (Note-1) |+ Latch clear operating method

8) (Momentary switch) 1) Set the "RUN/STOP" switch to "STOP".
2) Move the "RESET/L.CLR" switch to "L.CLR" several times until the "M.RUN
LED" flickers.
("M.RUN LED" flickers : Latch clear completed. )
3) Move the "RESET/L.CLR" switch to "L.CLR" once more. ("M.RUN LED" turn off.)
Dip switch 1 Must not be used. (Shipped from the factory in OFF position)
ROM operating setting (Shipped from the factory in OFF position)
Dip switches Dip switch 2 SW2 SW3
— ONSW OFF OFF —  Mode operated by RAM
EI:‘ 1 ON OFF —  Must not be set
. EI:‘ 9 Dip switch 3 OFF ON —  Must not be set
) ON ON —  Mode operated by ROM
Elj 3 Dip switch 4 Must not be used. (Shipped from the factory in OFF position)
ED 4 Dip switch 5 ON  : Installation mode * mode written in ROM
EI] 5 (Installation « OFF : Normal mode (Mode operated by RAM / Mode operated by ROM)
ROM writing Turn ON dip switch 5 when installed the operating system software into the
switch) Motion CPU module from the peripheral device. After completing the installation,
move to switch and re-start.

(Note-1) : It is not possible to reset the Multiple CPU system by each of the PLC CPU/Motion CPU No.2 to 4.
If it is reset, other CPU occurred to stop of the overall Multiple CPU system where "MULTI CPU DOWN?" (Error code: 7000).
The overall Multiple CPU system reset is resetting the CPU No.1 of PLC CPU.
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4.4.3 ROM operation function details

(1) Operation mode

"Operation mode" of CPU is set by the state of DIP switch 2, 3, 5 of Motion CPU
module at the power supply on or reset of Multiple CPU system.

DIP switch setting, operation mode and operation mode overview are shown
below.

(a) DIP switch setting and operation mode

Dip switch settin Operation mode
SW2 SW3 SW5
OFF OFF ON Installation mode * mode written in ROM
OFF ON ON Must not be set (Note-1)
ON OFF ON Must not be set (Note-1)
ON ON ON Installation mode + mode written in ROM
OFF OFF OFF Mode operated by RAM
OFF ON OFF Must not be set (Note-2)
ON OFF OFF Must not be set (Note-2)
ON ON OFF Mode operated by ROM

(Note-1) : It operates in the "Installation mode « mode written in ROM" for wrong setting.
(Note-2) : It operates in the "Mode operated by RAM" for wrong setting.

(b) Operation mode overview

Operation mode

Operation overview

Installation mode ¢
mode written in ROM

* MODE LED turns on in orange.

+ BOOT LED turns off.

* The operating system software can be installed.

« The user programs and parameters for ROM operation can be written to the FLASH ROM built-
in Motion CPU module.

* ROM writing is executed at ROM operating after operation check in the RAM operating mode.
The user programs and parameters stored in the SRAM built-in Motion CPU module are batch
written to the FLASH ROM built-in Motion CPU module.

« It becomes STOP state regardless of the RUN/STOP switch in front of Motion CPU module.

« The digital oscilloscope function cannot be used.

Mode operated by RAM

* MODE LED turns on in green.
+ BOOT LED turns off.

« Operation is executed based on the user programs and parameters stored in the SRAM built-in
Motion CPU module.

Mode operated by ROM

* MODE LED turns on in green.

+ BOOT LED turns on.

« Operation starts after reading the user programs and parameters stored in the internal FLASH
ROM to the internal SRAM at power supply on or reset of Multiple CPU system.

Even if the user programs and parameters are changed by SW6RN-GSVIP during ROM
operating mode, it returns to the contents of internal FLASH ROM at next power supply on or
system reset.

Also, even if the auto tuning data are reflected on the servo parameter of Motion CPU by
operating the servo amplifier with auto-tuning setting, it returns to the contents of internal
FLASH ROM at next power supply on or reset release.
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POINT

Do not change the DIP switch setting during operation.

Be sure to turn off the power supply of the Multiple CPU system to change the DIP
switch setting.

(2) Applicable data into ROM

The data contents batch written to the internal FLASH ROM by ROM writing are
shown below. Backup data except the followings (current position of servomotor in

absolute position system, home position and latch device, etc.) cannot be written
to the internal FLASH ROM.

(a) Content of applicable data into ROM

SV13 SV22 | SV43
System setting data
Each parameter for servo control
Servo program
Motion SFC parameter
Motion SFC program

Motion parameter

Motion program

Mechanical system program "
— Cam data N

(Note-1) : Mechanical system program and cam data are "applicable data into ROM",
when using the SV22.
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(b) Operation at applicable data into ROM
When the ROM writing is requested to the Motion CPU module using
"Communication" menu of SW6RN-GSVIP, the applicable data into ROM
stored in the internal SRAM are batch-written to the internal FLASH ROM
after erase of an user memory area of FLASH ROM built-in Motion CPU
module.
When the writing completes normally, the registration code N is written
and ROM writing ends.
The process overview is shown below.

Motion CPU module

Example 1) SV13 use
Internal SRAM memory

System setting data

Each parameter for servo control

Servo program

Motion SFC parameter

Motion SFC program

Personal computer

1) ROM writing request

MT Developer
Internal FLASH ROM memory

System setting data

Each parameter for servo control

Servo program

e

Motion SFC parameter 2) ROM
writing

Motion SFC program

Registration code (Note-1) j

(Note-1) : "Registration code" is used to judge whether the programs and parameters written in the internal
FLASH ROM are normal or not.
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Motion CPU module

Example 2) SV43 use

Internal SRAM memory

System setting data

Each parameter for servo control

Motion parameter

Motion program

Personal computer

1) ROM writing request

Internal FLASH ROM memory MT Developer

System setting data

Each parameter for servo control

Motion parameter

Motion program
2) ROM

writin
Registration code Mote-") g

(Note-1) : "Registration code" is used to judge whether the programs and parameters written in the internal

FLASH ROM are normal or not.

()

POINT

(1) When the RAM is selected with "Communication" - "Transfer" menu of

(3) The internal FLASH ROM serves as a life in 100000 times writing. If it passes

(4) The online change of Motion SFC program at the mode operated by ROM

SW6RN-GSVOP, the SRAM memory built-in Motion CPU module is targeted

at the "Installation mode * mode written in ROM" and "Mode operated by
ROM".

The SRAM memory built-in Motion CPU module is targeted at the "Backup
load" operation of SW6RN-GSV[IP. Set the "Mode operated by ROM" after

"ROM writing" for the ROM operation after "Backup ¢ load" at the CPU module
replacement.

over a life, "writing error" will occur. After that, replace a module at the ROM
operation.

executes the Motion SFC program performed the online change from the next
scanning. After that, it returns to the contents of Motion SFC program written
in the internal FLASH ROM at the power supply on or system reset.
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(3) ROM operation procedure
The flowchart to start the ROM operation is shown below.

[ROM operation start procedure]

)

Set "Installation mode. mode written in ROM" as a DIP
switch 5 of the Motion CPU module.

)

Turn ON the power supply of Multiple CPU system.

)

. Install the operating system software to the Motion
Installation mode CPU module using the SW6RN-GSVOP.
» mode written in l

ROM (Install the
operating system Turn OFF the power supply of Multiple CPU system.
software.) l

Set "normal mode" as a DIP switch 5, and set "Mode
operated by RAM" as a DIP switch 2 and 3.

)

Turn ON the power supply of Multiple CPU system.

[«

v
Create or correct the system setting, parameters and
programs using SW6RN-GSVOP, and write to the
Motion CPU module.

Execute the trial run and adjustment.

NO

Mode operated Check the operation

by RAM

Turn OFF the power supply of Multiple CPU system.

Set "Installation mode*mode written in ROM" as a DIP
switch 5.

Turn ON the power supply of Multiple CPU system. |

Execute the "ROM writing" of the program and (Note)
parameter using the SW6RN-GSVOP.

I

| Turn OFF the power supply of Multiple CPU system. |

Installation mode
» mode written in

ROM " Set "normal mode" as a DIP switch 5, and
(ROM writing.) set "Mode operated by ROM" as a DIP switch 2 and 3.

)

| Turn ON the power supply of Multiple CPU system.

Mode operated
by ROM [ ROM operation start ]

(Note) : Do not execute the ROM writing for program and parameter while installing
the operating system software.
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(4) Operation at the "Mode operated by ROM"
Operation at the "Mode operated by ROM" is shown below.

[Mode operated by ROM start ]

Is the registration

ROM normal ?

YES

code of internal FLASH

NO

(Programs and parameters written in the
internal FLASH ROM are abnormal.)

(Programs and parameters
written in the internal FLASH
ROM are normal.)

A

« System setting data
« Parameter for servo control
«» Servo program (SV13/SV22)

« Cam data (SV22)
« Motion parameter (SV43)
« Motion program (SV43)

Read the followings in the internal
FLASH ROM to the internal SRAM.

« Motion SFC parameter (SV13/SV22)
« Motion SFC program (SV13/SV22)
« Mechanical system program (SV22)

l

[ Normal operation start ]

« After that, it is same operation at the

RAM operation.

System setting error occurs, and "ERROR
LED" turns ON.

Wait the restart of Multiple
CPU system.

* After that, it cannot be operated because of
stop status.
Retry the operation for "ROM writing" —»
"Mode operated by ROM" after confirm the
contents for programs and parameters of
internal SRAM.
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L/}

4.4 .4 Operating procedure of "ROM writing"

The operating procedure of ROM writing using the SW6RN-GSVOP is shown below.
(1) SV13/Sv22

» System setting screen

—E System Setting - GSYZ2Z2P - MT Developer

File Edit Wiew Option | Communication Update  Help | Operating procedure

El@ %l@l | Communication Setting...

Fazsward

1) Display "ROM/RAM" communication dialog
screen after clicking on "Communication" -
"Transfer" of the system setting menu screen.

Set TEL data (Note) : Select "Transfer" at the ROM writing.

* "When selecting the RAM." (Default screen at "Transfer" selecting.) 2) Click on "ROM" of "RAM/ROM" menu screen.
x| Write the programs and data in the RAM of Motion

| RAM{ROM | Option  Help CPU to the ROM.

— Transfer Data (Note) : At "RAM" clicking on

[~ Batch Read | Communication dialog is left screen (When

selecting the RAM).

V5erva Setting Data drite | ; i i
Read, write and verify to the RAM of Motion
RAM/ROM Y

“Systerm Setting
CPU

*Servo Setting Data Werify | .
vRAM Write the all data to Motion CPU after

“fiz Data
“Parameter Black i, Sstlig | | ROM I clicking on "RAM" at the ROM writing.

“Lirnit Switch Setting

Password

I~ SFC Program Reister/Ch
™ SFC parameter , SFC used/unused setting Ml
[~ SFC Program

Delete |
Save |

“Control Code(SFC, FAFS, G)

*TextF/F5. G)
“Unnecessany when SFC program is unuzed.
[~ Servo Program(K)

I Mecharical Systemn Program
I CamData

I~ Device Memom

* "When selecting the ROM." (ROM writing window) 3) "RAM/ROM" communication dialog is left screen
=g Communication - GS¥22P - MT Devel e (When selecting the ROM.).
RAMJRCM  Option Help

— ROM wiriting data
¥ Serva Setting Data &k\
Stz el /it Lr 4) Select "Write" of "When selecting the ROM" screen.

“Servo Setting Data

b ) (Note) : ALL data are batch-written at the ROM
sis D ata ety |v~ .

*Parameter Block. - writing.

“Limit Switch Setting ﬂl Not select these items.

[ SFC Program * Mechanical system program and cam data

I SFC parameter . SFC uzed/unused sefting F.'asswmd cannot be written to the ROM when using the
Reqgister/Change |
[¥ SFC Frogram SW6RN-GSV13P.
“Cantrol Code(SFC. F/FS, G) Delete | The above items are not displayed on the
“Test[F/F5. &) ind
[+ Servo Programik) window.
Save |

¥ Mechanical System Program
[ Carm Data

POINT

Be sure to write the all data beforehand to the RAM of
Motion CPU at the ROM writing.

Click. on [wite] to write data from the
Ré&M of the mation CPU ta the ROM.
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(2) Sv43

» System setting screen

-E System Setting - GSY43P - MT Developer
File Edit ‘“iew Ophon | Communication Update Help

el Communication Setting. .

23| il

Operating procedure

Fazzward

Set TEL data

» "When selecting the RAM." (Default screen at "Transfer" selecting.)

2. Communication - GS¥43P - MT Devel x|
| H.&MHHDM' Option  Help

1) Display "ROM/RAM" communication dialog

screen after clicking on "Communication" -
"Transfer" of the system setting menu screen.
(Note) : Select "Transfer" at the ROM writing.

2) Click on "ROM" of "RAM/ROM" menu screen.

Transfer Data
[ Batch Read
[+ Servo Setting Data \wilte
“System Setting
“Servo Setting Data ety
“Ariz Data

Carn. Setting
Paszword
Fegister/Change
Delete
Save

*Parameter Block
“Lirnit Switch Setting
*G code setting data

[~ Moation Pragram
[ Matian Parameter

[ Mation Program

[ Device Memormy

* "When selecting the ROM." (ROM writing window)

25 Communication - G5¥43P - MT Develo

vRAM
ROM

Write the programs and data in the RAM of Motion
CPU to the ROM.
(Note) : At "RAM" clicking on
Communication dialog is left screen (When
selecting the RAM).
Read, write and verify to the RAM of Motion
CPU.
Write the all data to Motion CPU after
clicking on "RAM" at the ROM writing.

3) "RAM/ROM" communication dialog is left screen

R /R Ok Help
ROM wiiting data
[ Servo Setting Data g\
*Syztem Setting Wirite 4 \
3 ||
“Servo Setting Data
Az Data

*Parameter Block
“Limit Switch Setting
*i code setting data

[+ Mation Pragram
[ Mation Parameter

Com. Setting
Paszword
Register/Change
Delete
Save

¥ Mation Programm

Click on [write] to write data from the
Rt of the motion CPU ta the ROM.

(When selecting the ROM.).

4) Select "Write" of "When selecting the ROM" screen.

(Note) : ALL data are batch-written at the ROM
writing.

Not select these items.

POINT

Be sure to write the all data beforehand to the RAM of
Motion CPU at the ROM writing.
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4.5 Security Function

This function is used to protect the user data of Motion CPU by registering a password.
The following user data can be protected in this function.
"Write Protection" or "Read/Write Protection" can be set every user data.

Operating .
User data Details
system software
SV13/SV22 SFC program Motion SFC programs (Control code, text) are protected.
Servo program Servo programs and program allocation are protected.

Mechanical system .
Mechanical system programs are protected.

Sv22 program
Cam data Cam data are protected.
Motion program

SVv43 prog

Motion program and Motion parameter are protected.

Motion parameter

4.5.1 Password registration/change

There are two following methods to register/change a password.
» [Communication] — [Password] — [Register/Change]

» Password [Register/Change] key of the communication setting screen displayed by
"[Communication] — [Transfer]".

<8V13/8Vv22>

Password registration/change - G5¥22P - MT Developer

The pazzword content iz 2et for the motion controller and the data in G5V,
Execute [Save] ta save in the project.

Type Fegistration | Pagsword R egiztration Condition |

1 | 5FC Progiam . it Protection =l

2 | Serva Program " ReadMwrite Praotection j

3 |Mechanical Spstem Program i ReadMwrite Protection j

4 [Cam Data ke Pratection j

Batch Settings.. | Refresh {Evecute § Save | Close |
<SV43>

Password registration/change - GS¥43F - MT Develo |

The pazsword content iz st for the motion contraller and the data in GSY.
Execute [Save] ta zave in the praject.

Type Reqistration | Password Registration Condition |
1 |Mation Program B e Readfrite Protection j
Fiefresh {Ewecite : Save Cloze
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ltems Details

Type » Type of user data

Registration |+ "*" is displayed when a password is registered in the Motion CPU.

* Enter new password.
Password « Set a password by the alphanumeric character (ASCII) of 6 or less characters.
» Match case (Full-size character cannot be used.)

* A registration condition set in the Motion CPU is displayed.
Registration Write Protection: Not writing operation

condition Read/Write Protection: Not reading/writing operation

* New registration condition can be selected by a password input.

(1) Procedure for password registration/change
(a) A password and registration condition set in the Motion CPU are displayed.

(b) Enter new password in the password column, and select a registration
condition (Write Protection, Read/Write Protection). It leaves in a blank for
the user data that does not register/change a password.

(c) Push [Execute] key to register a password in the Motion CPU at the
password registration.

(d) Push [Execute] key to display a screen which checks old password at the
password change. Enter old password, and push [Execute] key. New
password will be registered in the Motion CPU by success of old password
check. When the new password is the same as old password (change for
only registration condition), [Password check] screen is not displayed.

POINT |

(1) If an user has forgotten a registration password, clear a password (include
user data) of Motion CPU by [Clear Alll. However, if [Clear All] is executed,
since all password data and user data will be cleared re-write user data in the
Motion CPU.

(2) ROM operation can be executed by user data registered a password. The
password setting is also included in the ROM writing/reading data.

(3) When a password is registered or changed, the password data in the project is
also registered or changed. Be sure to save a password.

(4) When an operation is stopped while a registration/change of password by
reset or power OFF of Motion CPU, the data may not be registered. In this
case, register or change a password again to restore the user data.
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4.5.2 Password clearance

There are two following methods to delete a password.

* [Communication] — [Password] — [Delete]

» Password [Delete] key of the communication setting screen displayed by
"[Communication] — [Transfer]".

<SV13/Sv22>

Password clearance - GS¥22P - MT Developer x|

Enter the old password which you want to delete,
Execute [Save] if you want to save the password cancellation state it the project.

Type Fegistration | Password
SFC Frogram L

Servo Program

Mechanical System Program
Carmn Data

£ TR O

Batch Settings... | Refresh

Save Claze |

<Sv43>

Password clearance - GS¥43P - MT Developer x|

Enter the old pazsword which wau want to delete.
Execute [Save] if wou want to save the password cancellation state in the project.

Type Fegistration | Pazsword
1 |Mation Program S
Refresh Save Close
ltems Details
Type * Type of user data

Registration - "3" is displayed when a password is registered in the Motion CPU.

Password * Enter old password.

(1) Procedure for password clearance
(a) The password data set in the Motion CPU are displayed.

(b) Enter old password in the password column, and push [Execute] key.

(c) A password set in the Motion CPU will be deleted by success of password
check. (A blank is displayed in the registration column.)

POINT |

(1) When a password is deleted, the password data in the project is also deleted.
Be sure to save a password.

(2) When an operation is stopped while a clearance of password by reset or
power OFF of Motion CPU, the data may not be deleted. In this case, delete a
password again to restore the user data.
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4.5.3 Password check

When the user data program set in a password is corrected, the password check
screen is displayed automatically.

<8V13/8v22>

Password check - G5Y22P - MT Developer x|

The password iz et in the following data of the connected CPU.
Enter correct pazzword,

Type Fazzword
5FC Program |

Servo Program

techanical System Program| ==

xxxxxx

= || =

Camn Data

<SV43>

Password check - GS¥43P - MT Developer : |

The password iz et in the following data of the connected CPLUL
Enter corect pazsward,

Type Fazsword

1 |Motion Program =

Cloze

ltems Details

Type » Type of user data

Password * Enter old password.

(1) Procedure for password check
(a) Enter old password in the password column, and push [Execute] key.

(b) A password protection set in the Motion CPU will be released temporarily by
success of password check, and the user data program can be corrected.

(c) A password is memorized until SW6RN-GSVLOIP ends. (Since a password is
released automatically at the user data correction, a password check screen
is not displayed.)

POINT

A password memorized by success of password check is valid even if the project
change is executed while SW6RN-GSVLIP is running. (A password check screen
is not displayed.)
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4.5 4 Password save

There are two following methods to save a password in the project data.

* Registration/change or clearance password

* A password read with user data by [Transfer] — [Read].

A password saved in the project data can be registered with user data, when the user
data are written in the Motion CPU that does not set password by [Transfer] — [Write].

The updated password data is saved in the project data by the following operations.

» Password [Save] key of communication setting screen displayed by
"[Communication] — [Transfer]".

» Password [Save] key of password registration/change/clearance screen.

* When the password registration/change/clearance screen ends, if there is non-saved
password data, select "Yes" of save check screen.

(1) A password and registration conditions for each operation

Operation Password and registration conditions

Read When a password is set in the call source Motion CPU, the password contents
are called and the password data in the project are written.

Wirite When a password data is set in the project, if a password is not set in the write
designation Motion CPU, the password contents are also written.

Verification Password data in the project are not updated.

» Password contents registered in the write designation Motion CPU are written in
ROM writing ROM.

Online change
g Password contents of write designation Motion CPU are not updated.

(SV13/SV22)

Backup It is saved in backup data including also the password contents registered in the
call source Motion CPU. The password data in the project is not updated.

Load Password contents in backup data are written in the write designation Motion
CPU.

Password registration/ |New password contents are written in the write designation Motion CPU.

change Password data in the project is also updated to new password contents.

A password is deleted from the write designation Motion CPU.

Password clearance
A password is deleted also from the password data in the project.

Project diversion
([Project management]) |The password data in diverting source project is not diverted.
- [File diversion])

The password data in the project is not saved in the project before password
save.

POINT

Save a password after delete of password to delete the password data in the
project. Or, create new project and divert user data from the project with password
data to create the project without password data.
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4.6 Clear All

This function is used to clear the all user data, password setting, and backup area in

Motion CPU.

Clear all can be executed in the following operation.

« Select "[Option] — [Clear All]" of the communication screen displayed by
"[Communication] — [Transfer]".

Coat

All of the dataprograms and passwords
it the mation controllen will be cleared.

Euecute?

* Turn off the amplifier pover,

* The data/programs and passwards in GSY will not be cleared.

“ |f you want to clear the pagsword in

G5V, execute [File Diversion] from -
Project kanagement. Dretail |
Mo |

POINT

(1) Turn off the PLC ready flag (M2000) and test mode ON flag (M9075) to
execute "Clear All".

(2) Turn off the power supply of servo amplifier.

(3) All user data and password setting are cleared at the "Clear All". Backup of
user data and password setting data is recommended before clearance.
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4.7 Communication via Network

The communication between the personal computer and the Motion CPU is possible
via Q series Network module (MELSECNET/10(H), Ethernet, CC-Link and etc.) in the
Motion CPU (Q173HCPU/Q172HCPU).

Refer to the following manuals for the specifications of each network modules of
MELSECNET/10(H), Ethernet, CC-Link and Serial communication, the handling
method.

(1) MELSECNET/10(H) module : QJ71LP21-25, QJ71LP21G, QJ71BR11,
QJ72LP25-25, QJ72LP25G, QJ72BR15
* QCPU User's Manual(Hardware Design, Maintenance and Inspection)
* Q Corresponding MELSECNET/H Network System Reference Manual(PLC to
PLC network)
* Q Corresponding MELSECNET/H Network System Reference Manual(Remote
I/O network)

(2) Ethernet interface module : QJ71E71, QJ71E71-B2, QJ71E71-100
* Q Corresponding Ethernet Interface Module User's Manual(Hardware)
* Q Corresponding Ethernet Interface Module User's Manual(Basic)
* Q Corresponding Ethernet Interface Module User's Manual(Application)
+ Q Corresponding Ethernet Interface Module User's Manual(Web function)
* Q Corresponding MELSEC Communication Protocol Reference Manual

(3) CC-Link module : QJ61BT11
* QJ61BT11 Control & Communication Link System Master/Local Module User's
Manual (Hardware)
» GX Configurator-CC Version 1 Operating Manual
* CC-Link System Master/Local Module User's Manual

(4) Serial communication module : QJ71C24, QJ71C24-R2
+ Serial Communication Module User's Manual(Hardware)
* Q Corresponding Serial Communication Module User's Manual(Basic)
* Q Corresponding Serial Communication Module User's Manual(Application)
* Q Corresponding MELSEC Communication Protocol Reference Manual
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4.7.1 Specifications of the communications via network

(1) Communications via network of the Motion CPU is possible by SW6RN-GSVOP.

(2) Access range of the communications via network of the Motion CPU is an access

®)

(4)

®)

range equivalent to Qn(H)CPU. (Refer to Section "4.7.2 Access range of the
communications via network".)

By setting the routing parameter to the control CPU of the network module and the
CPU which connected the peripheral devices in the network by
MELSECNET/10(H) and Ethernet, it is possible to relay to 8 network points and
communicate.

Because the Motion CPU cannot become the control CPU of the network module,
there is not setting item of the network module and network parameter.

However, when connecting with the CPU on the other network from the peripheral
device which connected the Motion CPU, it needs to the setting of the routing
parameter.

It can operate by remote control the monitor or program editing of the Motion CPU
via the intranet using the Ethernet module.

Personal Computer Personal Computer
IBM PC/AT IBM PC/AT

" Ethernet

an(H) [173H/|Ethermet an(H) |@173H/|Ethemet
CPU |Q172H : CPU |Q172H .
CPU CPU

Power supply
Power supply
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4.7.2 Access range of the communications via network

(1) Network configuration via the MELSECNET/10(H) or the Ethernet
(a) It can access the other CPU via the network from the programming software
(GX Developer, SW6RN-GSVOP, etc.) of the personal computer connected
with the CPU or serial communication module in USB/RS-232.

(b) It can access the other CPU via the network from the programming software
in the personal computer by connecting the personal computer equipped
with Ethernet to MELSECNET/10(H) or Ethernet board to the Ethernet to

MELSECNET/10(H) or Ethernet.

(c) The access range of above (1) and (2) can be accessed to 8 network points
by setting the routing parameter to the control CPU of the network module

and the CPU which connected the personal computer.
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Network
No.2

Network
No.6

Network
No.10

<Example> | Personal Personal | | Personal Personal C24 - Serial communication module
computer computer | | computer computer MNET : MELSECNET/10(H)
uUsB/ USB RS-232 MNET board or|  Ether : Ethernet
- Eth
RS 2‘72 | Network No.1 il I
[ [ | |
Qn(H) |Q173H| C24 [MNET Qn(H) [Q173H|MNET Qn(H) (Q173H|MNET |MNET
CPU |[CPU or CPU (CPU or CPU (CPU or or
Ether Ether Ether | Ether
Network No.3
—
Qn(H) |Q173H| MNET [MNET Qn(H) |Q173HMNET Qn(H) [Q173H| MNET |MNET
CPU |CPU or or CPU |[CPU or CPU (CPU or or
Ether | Ether Ether Ether | Ether
Network No.4
Network No.5
[ | | |
an(H) [Q173H] MNET|MNET Qn(H) [@173H[MNET Qn(H) [Q173H] MNET [MNET
CPU [CPU or or CPU [CPU or CPU (CPU or or
Ether | Ether Ether Ether | Ether
Network No.7
—
Qn(H) [Q173H| MNET |MNET Qn(H) [Q173HMNET Qn(H) [Q173H|MNET [MNET
CPU |CPU or or CPU |[CPU or CPU |CPU or or
Ether | Ether Ether Ether | Ether
Network No.8
Network No.9
| [ | [
Qn(H) [Q173H[ MNET [MNET Qn(H) [Q173H[MNET an(H) [Q173H] MNET [MNET
CPU (CPU or or CPU |CPU or CPU |[CPU or or
Ether | Ether Ether Ether | Ether
ORNG) X | X X | X

© : Communication is possible
(O : Communication is possible (Setting of the routing parameter is necessary.)

X : Communication is impossible
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(2) Network configuration via the CC-Link
(a) It can access the other CPU via the CC-link from the programming software
(GX Developer, SW6RN-GSVOP, etc.) of the personal computer connected
with the CPU or serial communication module in USB/RS-232.

(b) It can access the other CPU via the CC-Link from the programming software
in the personal computer by connecting the personal computer equipped
with CC-Link board to the CC-Link.

(c) The access range of above (1) is only the CPU on the CC-Link which a
system connects it to, and it can select a CC-Link network to connect by
specifying the I/O No. of the CC-Link module.

(d) The access range of above (2) is only the CPU of the connected the CC-

Link.
<Example 1> | Personal Personal | | Personal Personal C24 - Serial communication module
computer computer | | computer computer :
usB/ UsB RS-232 CC-Link board
RS-232
| | Network No.1 ‘
[ [ | |
Qn(H) |Q173H| c24 | cc- Qn(H) |Q173H| cc- Qn(H) |Q173H| cc- | cc-
CPU |CPU Link CPU [CPU | Link CPU |CPU | Link | Link Network
No.2
Network No.3
Qn(H) [Q173H| cc- Qn(H) [Q173H| cc- Qn(H) [Q173H| cc- | cc-
CPU [CPU Link CPU |[CPU Link CPU [CPU Link | Link
X | X X | X X | X
<Example 2> Personal Personal
computer computer
uUsB/ usB
RS-232
Network No.1 g
[ | ’ A
Qn(H) [Q173H| C24 | CC- Qn(H) [Q173H| CC- Qn(H) [Q173H| cc- CC-
CPU |CPU Link CPU [CPU | Link CPU |CPU | Link | Link Network
No.2
Network No.3
Qn(H) [Q173H| CC- Qn(H) [Q173H| CC- Qn(H) [Q173H| cc- CC-
CPU [CPU Link CPU |CPU Link CPU |[CPU Link | Link
X | X X | X ©| O

© : Communication is possible
(O : Communication is possible (Setting of the routing parameter is necessary.)

X : Communication is impossible
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(3) Network configuration via the RS422/485
(a) It can access the other CPU via the RS-422/485 from the programming

software (GX Developer, SW6RN-GSVOP, etc.) of the personal computer

connected with the CPU or serial communication module in USB/RS-232.

(b)

The access range of above (1) is only the CPU on the RS-422/485 which a
system connects it to, and it can select RS-422/485 network to connect by

specifying the I/O No. of the C24 module.

<Example 1> [ personal Personal | | Personal
computer computer | | computer C24 : Serial communication module
UsB/ usB RS-232
RS-232
J F RS-422/485 RS-422/485
[ | | [
Qn(H) |Q173H| C24 | C24 Qn(H) |Q173H| C24 Qn(H) [Q173H| c24 | C24
CPU |CPU CPU |CPU CPU (CPU
RS-422/485
Qn(H) |Q173H| C24 Qn(H) |Q173H| C24 Qn(H) |Q173H| Cc24 | C24
CPU |CPU CPU [CPU CPU |CPU
X | X X | X X | X
<Example 2> Personal Personal
computer computer
USB/ USB
RS-232
RS-422/485 — RS-422/485
[ \ CZ ] |
Qn(H) |Q173H| C24 | C24 Qn(H) |Q173H| C24 Qn(H) |Q173H| c24 | C24
CPU |CPU CPU |CPU CPU |CPU
RS-422/485
Qn(H) [Q173H| C24 Qn(H) |Q173H| C24 Qn(H) |Q173H| Cc24 | C24
CPU |CPU CPU |CPU CPU |CPU
X | X X | X ©| O

©) : Communication is possible
(O : Communication is possible (Setting of the routing parameter is necessary.)

X : Communication is impossible
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(4) Network configuration which MELSECNET/10(H), Ethernet, CC-Link, RS-422/485
were mixed
(&) When the MELSECNET/10(H) or Ethernet is defined as "Network" and CC-
Link or RS-422/485 is defined as "Link", combination of whether to be able
to access from the programming software (GX Developer, SW6RN-GSVOP,
etc.) is shown below.

Network communications Usable/

unusable
Programming software — CPU (C24) — Network — Link — CPU O
Programming software — CPU (C24) — Link — Network — CPU O
Programming software — Network — Link — CPU O
Programming software — Link — Network — CPU O
Programming software — CPU (C24) — Network — Link — Network — CPU %
Programming software — CPU (C24) — Link — Network — Link — CPU %
Programming software — Network — Link — Network — CPU %
Programming software — Link — Network — Link — CPU %

O :Usable x :Unusable
(b) It can be accessed to 8 network points by setting the routing parameter in
the "Network".

(c) Because routing cannot access, it can access only the connected network.
The connected network can be selected by specifying the 1/0O No. of the

module.
<Example 1> [ personal Personal | | Personal Personal
computer computer | | computer computer C24 : Serial communication module
usB/ UsB RS-232 MNET : MELSECNET/10(H)
RS-232 MINET board or Ether : Ethernet
Ether
Network No.1 [
—— |
an(H) [@173H] C24 [MNET Qn(H) [Q173H|MNET | C24 Qn(H) [Q173H|MNET | MNET
CPU [CPU or CPU |CPU or CPU |CPU or or Network
Ether Ether Ether | Ether No.2
RS-422/485
Network No.3
Network No.4
[ ] —
Qn(H) |Q173H| C24 |MNET Qn(H) [Q173H|MNET | CC- | CC- Qn(H) |Q173H[MNET |[MNET
CPU |[cPu or CPU |CPU or Link | Link CPU [CPU or or
Ether Ether Ether | Ether
RS-422/485
‘ RS-422/485 Network No.5
Qn(H) [Q173H|MNET Qn(H) [Q173H| cc- Qn(H) [Q173H| CC- |MNET Qn(H) [Q173H|MNET
CPU |(CPU or CPU (CPU Link CPU (CPU Link or CPU |CPU or
Ether Ether Ether
X | X O 10 o]0 X | X

: Communication is possible
: Communication is possible (Setting of the routing parameter is necessary.)
: Communication is impossible

XO0
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<Example 2>

<Example 3>

Personal Personal Personal C24 : Serial communication module
computer computer | | computer MNET : MELSECNET/10(H)
USB/ USB RS-232 Ether : Ethernet
RS-232
RS-422/485
[ — I —
Qn(H) [Q173H| C24 | CC- | CC- Qn(H) [Q173H| CC- Qn(H) |Q173H| cC- |MNET
CPU |[CPU Link | Link CPU |[CPU Link CPU |CPU Link or Network
Ether No.1
RS-422/485
Network No.2
Qn(H) [Q173H| CC- [MNET Qn(H) |Q173H|MNET | MNET Qn(H) [Q173H|MNET
CPU |CPU Link or CPU [CPU or or CPU |[CPU or
Ether Ether | Ether Ether
Network No.3
RS-422/485
[ |
Qn(H) [Q173H|MNET | C24 Qn(H) |Q173H| C24 Qn(H) |Q173H| C24
CPU |CPU or CPU |CPU CPU |CPU
Ether
O] O X | X X | X
Personal
computer
CC-Link board
RS-422/485 ‘
—— I —
Qn(H) |Q173H| C24 | CC- | CC- Qn(H) |Q173H| CC- Qn(H) |Q173H| CcC- |MNET
CPU |CPU Link | Link CPU [CPU | Link CPU [CPU | Link | or Network
Ether No.1
RS-422/485
Network No.2
Qn(H) [Q173H| CC- Qn(H) [Q173H|MNET Qn(H) [Q173H|MNET | MNET
CPU |CPU Link CPU |CPU or CPU |CPU or or
Ether Ether | Ether
X | X |0 ©| O

©) : Communication is possible
(O : Communication is possible (Setting of the routing parameter is necessary.)

X : Communication is impossible
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4.8 Monitor Function of the Main Cycle

(1) Information for main cycle of the Motion CPU processing (process cycle executed
at free time except for motion control) is stored to the special register.

(2) Since the automatic refresh of shared CPU memory and normal task of Motion
SFC program (SV13/SV22)/Motion program (SV43) are executed in the main
cycle, make it reference for process time, etc. to program.

(38) There are following methods to shorten a main cycle.
(a) Lengthen an operation cycle setting.
(b) Reduce the number of event task programs to execute in the Motion SFC
program. (SV13/SV22)
(c) Reduce the number of normal task programs to execute simultaneously in
the Motion SFC program. (SV13/SV22)

(d) Reduce the number of automatic refresh points of shared CPU memory.
(SVv43)

(4) When a main cycle is lengthened (more than 1.6[s]), a WDT error may occur in
the Motion CPU.

(5) Details of main cycle monitor register is shown below.

No. Name Meaning Details
) Current scan time * Current scan time is stored in the unit 1[ms].
D9017 [Scan time ) .
(1ms units) « Setting range (0 to 65535[ms])

Maximum scan time |+ Maximum main cycle is stored in the unit 1[ms].
(1ms units) « Setting range (0 to 65535[ms])

D9019 [Maximum scan time
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4.9 Servo Parameter Reading Function

(1) When the servo parameters are changed, the Motion CPU will be automatically
read the servo parameters and reflected them to the servo parameter storage

area in the Motion CPU. Therefore, an operation to read servo parameters is
unnecessary in the following cases.

(a) The parameters are changed by auto tuning.

(b) The parameters are changed by connecting directly MR Configurator to the
servo amplifier.

POINT

If the power supply of Motion CPU is turned off/reset or the power supply of servo
amplifier is turned off immediately after change, it may not be reflected.

(2) After executing the servo parameter reading function, when it needs to reflect the

servo parameters changed to the SWERN-GSVLOP, read the servo parameters
from the Motion CPU and save data.
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4.10 Optional Data Monitor Function

This function is used to store the data (refer to following table) up to three points per
axis to the specified devices (D, W, #) and monitor them.

It can be set by the system setting of SW6RN-GSVLIP.

(1) Data that can be set

Data type Unit Number of words
Effective load ratio [%] 1
Regenerative load ratio [%] 1
Peak load ratio [%] 1
Position feed back [PLS] 2
rAet:/itlaLl::itsnpsjistiit(i)gnencoder within one- [PLS] 9
Load inertia ratio [> 0.1] 1
Position loop gain 1 [rad/s] 1
Bus voltage [V] 1
(2) Devices that can be set
Word device Device that can be set

D 0to 8191

W 0to 1FFF

# 0 to 7999

POINT

(1) The updating cycle of data is every operation cycle.
(2) Setan even number as device setting in the two word data.
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4 .11 Connect/Disconnect Function

This function is used to connect/disconnect the SSCNET communication temporarily,
when the servo amplifier or SSCNETII cable on the SSCNET system are exchanged
during the power supply ON of Motion CPU. An user side requires connect/disconnect
to a system, and a system side stores the states of command accept waiting or
execute waiting for connect/disconnect. Moreover, also use this device to re-connect
the servo amplifier shut off by the connect/disconnect device. When the power supply
for axis 1 is turned OFF/ON on the SSCNET system, a connect/disconnect processing
is unnecessary.

(1) Setting value/monitor value of connect/disconnect device are shown below

) Setting value/ . .
Device No. ) Overview Setting
monitor value
Connect/disconnect command accept waiting
0 (Normal) « State of connect/disconnect command accept waiting
In this state, when "1 to 32" (Note-2) set, disconnect execute waiting "-1" is set,
and when "-10" is set, re-connect execute waiting "-1" is set.
Connect/disconnect execute waiting | System
« State where it is standing by to execute connect/disconnect processing. side
A (State after "1 to 32 (Nete-2). pisconnect command" and "-10: Re-connect
command" are set by user side.)
After this state, when "-2: Connect/disconnect execute command" is set by
user side, connect/disconnect processing is executed.
Disconnect command (Axis No. of servo amplifier to disconnect) |
« Set axis No. "1 to 32" M*2)of servo amplifier to be disconnected.
110 32 M2 | |fthis axis number is set by user side, it only becomes "-1: Disconnect execute
waiting". Set "-2: Disconnect execute command" by user side to actually
D9112 (Note-1) disconnect.
Re-connect command
» Set to re-connect the disconnecting servo amplifier.
-10 The disconnecting servo amplifiers for all SSCNET systems are re-connected.
If this setting value is set by user side, it only becomes "-1: Re-connect
execute waiting". Set "-2: Re-connect execute command" by user side to User
actually re-connect. side
Connect/disconnect execute command
« Set to execute connect/disconnect processing.
This setting value is set in the state of "-1: Connect/disconnect execute
waiting". Connect/disconnect device is set to "0" after completion of
-2 connect/disconnect.
(LED display of servo amplifier will be "AA" after completion of disconnection.
Then, turn the power supply of servo amplifier ON. In addition, connect the
SSCNETII cable to servo amplifier and turn the power supply of servo
amplifier ON before re-connect processing.)

(Note-1) If values except setting value/monitor value are stored, it is set to "0" without processing.
(Note-2) The range of axis No.1 to 8 is valid in the Q172HCPU.
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(2) Procedure for connect/disconnect function to exchange the servo amplifier or
SSCNETII cable are shown below.
(a) Operation procedure to disconnect
1) Set the axis No. of servo amplifier to disconnect in D9112. (1 to 32)
!
2) Check that D9112 is "-1: Disconnect execute waiting".
(Disconnect execute waiting)

l

3) Set "-2: Disconnect execute command" in D9112.

!

4) Check that D9112 is "0: Disconnect command accept waiting".
(Completion of disconnection)

!

5) After checking the LED display "AA" of servo amplifier to be
disconnected, turn the power supply of servo amplifier OFF.

(b) Operation procedure to re-connect
1) Turn the power supply of servo amplifier ON.

l

2) Set "-10: Re-connect command" in D9112.

l

3) Check that D9112 is "-1: Re-connect execute waiting".
(Re-connect execute waiting)

l

4) Set "-2: Re-connect execute command" in D9112.

!

5) Check that D9112 is "0: Re-connect command accept waiting".
(Completion of re-connection)

!

6) After checking the servo ready (M2415+20n) of servo amplifier to re-
connect, resume operation of servo amplifier.

POINT

(1) After completion of SSCNET communication disconnect processing, check the
LED display of servo amplifier is "AA",and then turn the power supply of servo
amplifier OFF.

(2) When the power supply for axis 1 is turned OFF/ON on the SSCNET system,
a connect/disconnect processing is unnecessary.

(3) If the power supply of servo amplifier connected after axis 2 of SSCNET
system is turned OFF, operation failure may occur in the other axes. Be sure
to use a disconnect function to turn OFF the power supply of servo amplifier.
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(3) Flow of device value for connect/disconnect operation are shown below.

D9112

(a) Disconnect operation

Disconnect command
(Axis No. of servo amplifier
to shut off)

»
>

Set by user side

Disconnect execute
command

€

Set by user side

11032

X

-1

-2

X

0

Monitor

D9112

X

A

Motion CPU
(Set by system side)

Motion CPU

(Set by system side)

Motion CPU
(System side)

Motion CPU
(Set by system side)

Disconnect command
accept waiting

<

Disconnect execute

waiting

Disconnect
processing execute

(b) Re-connect operation

Reconnect command

»
»

<«

Reconnect execute
command

Set by user side

Completion of
disconnection

/ Set by user side
-10

-1

2

X

0

X 4 X

Monitor

A

Motion CPU
(Set by system side)

Motion CPU
(Set by system side)

Motion CPU
(System side)

Motion CPU
(Set by system side)

Reconnect command
accept waiting

Reconnect execute

wa iting

Reconnect
processing execute
dl »

Completion of
reconnection

<

A

€ »

POINT

When the power supply of non-setting axis is turned OFF in the system setting,
execute the disconnect processing toward system setting axis near a terminus from
the axis. If a following axis is disconnected, non-setting axis is disconnected
automatically.
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<Program example>

(1) Connect/disconnect program for servo amplifier after axis 5 of self CPU

Disconnect procedure:

Reconnect procedure:

After checking the LED display "AA" of servo
amplifier, turn the power supply of servo amplifier
OFF.

After checking the servo ready (M2415+20n) of re-
connected servo amplifier, resume operation of
servo amplifier.

System configuration

Q61P | Q02H |Q172H| Q172| QY40| QY40| QY40
CPU [CPU |LX
Shut off (Axis 5 or later)
[ A
: )
AMP AMP AMP AMP |I| AMP | AMP
I

Axis aﬂ) AXIS Zé/D A)qs 3&@ A)qs 4&) A;qs F&D Axis 8
I
]

(a) Motion SFC program (SV13/SV22)

Disconnect operation

( Disconnect processing )

[G10] | D9112==0 | Check the disconnect
command accept state.
[F10] | Store "5" in D9112.
| D9112=5 ‘ Set disconnect command.
| (Disconnect after axis 5.)
[G20] | D9112==- | Disconnect execute waiting
[F20] Store "-2"in D9112.
| D9112==- ‘ Set disconnect execute
| command.
[G30] | D9112== | Check the completion of

disconnect processing.

e

(b) Motion program (SV43)

Disconnect operation

Reconnect operation

< Reconnect processing )

[G10] | | Check the reconnect
D9112==0 command accept state.
[F10] D9112=-10 Store "-10" in D9112.
Set reconnect command.
[G20] | D9112==- | Reconnect execute waiting
[F20] | Store "-2"in D9112.
‘ D9112==-. | Set reconnect execute
| command.
[G30] | D9112==0 | Check the completion of

reconnect processing.

o

Reconnect operation

N10 IF[#D9112 EQ 0] GOTO20; Check the disconnect command accept state.
GOTO10;

N20 #D9112=5; Store "5" in D9112. Set disconnect command.
(Disconnect after axis 5.)

N30 IF[#D9112 EQ-1] GOTO40; Disconnect execute waiting

GOTO30;

N40 #D9112=-2; Store "-2" in D9112. Set disconnect execute command.

N50 IF[#D9112 EQ 0] GOTO60; Check the completion of disconnect processing.
GOTO50;

N60;

N10 IF[#D9112 EQ 0] GOTO20; Check the reconnect command accept state.
GOTO10;
N20 #D9112=-10; Store "-10" in D9112. Set reconnect command.

N30 IF[#D9112 EQ-1] GOTO40; Reconnect execute waiting.

GOTO30;

N40 #D9112=-2; Store "-2" in D9112. Set reconnect execute command.

N50 IF[#D9112 EQ 0] GOTO60; Check the completion of reconnect processing.
GOTO50;

N60;
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(2) Connect/disconnect program for servo amplifier after axis 5 connected to the

Motion CPU (CPU No.2) from PLC CPU (CPU No.1).

Disconnect procedure:  After turning X0 OFF to ON, check the LED display

Reconnect procedure:

"AA" of servo amplifier and then turn the power
supply of servo amplifier OFF.

After turning X1 OFF to ON, check the servo ready

(M2415+20n) of re-connected servo amplifier and
then resume operation of servo amplifier.

System configuration
Q61P|QO2H |Q172H Q172 | QY40 | QY40 | QY40
CPU |CPU |LX
Disconnection (Axis 5 or later)
T T T T T
[ I ] I — I_s& i
I i
AMP | AMP | | AMP | AMP |1 AMP | AMP |:
I 1
I 1
Axis 1 Axis 2 Axis 3 Axis 4 Axis 5 Axis 8 | |
I 1
I 1
I 1
I 1
PLC program
SM400
01} { MOV K1
{ MOV K-2
M100 M101 M102 X0
5 4 H H ¥ —{ MoV ks
{ SET
X1
N [ MOV  K-10
[ SET
M100 M10
18 1} £ { SP.DDRD H3E1 D50 D9112 D100
M10 M11
- D100 ko ] [ RsT
{ sET
M101 M12
39 1t 14 [ SP.DDWR H3E1 D50 D102 D9112
Ll‘vnz M13
—t { RST
[ SET
M102 M10
57 14t 2% { SP.DDRD  H3E1 D50 D9112 D100
M10 M11
H ——- D100 K1) [ RST
[ SET
M103 M12
78 H | 14 [SP.DDWR H3E1 D50 D104 D9112
M12  M13
L —t { RsT
{ SET
M104 M10
9% 1} 14 { SP.DDRD  H3E1 D50 D9112 D100
M10 M11
——= D100 Ko ] [ RsST

D51

D104

D102

M100

D102

M100

M10

M100

M101

M12

M101

M102

M10

M102

M103

M12

M103

M104

M10

M104

e R e e

T

e e I R R I R . - -

T

-

Store "-2" in D104.
Set disconnect execute command.

Store "5" in D102.
Set disconnect command.
(Disconnect after axis 5.)

Store "-10" in D102.
Set reconnect command.

Read the data of D9112 for Multiple CPU
system (CPU No.2) by turning M100 ON,
and store it to the data area (D100) of self
CPU.

Write the data of D9112 for Multiple CPU
system (CPU No.2) to D102 by turning

M101 ON.

(Disconnect command/Reconnect command)

Read the data of D9112 for Multiple CPU
system (CPU No.2) by turning M102 ON,
and store it to the data area (D100) of self
CPU.

Write the data of D9112 for Multiple CPU
system (CPU No.2) to D104 by turning
M103 ON.

(Disconnect execute command)

Read the data of D9112 for Multiple CPU
system (CPU No.2) by turning M104 ON,
and store it to the data area (D100) of self
CPU.
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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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