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@ SAFETY PRECAUTIONS @

(Please read these instructions before using this equipment.)

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

These precautions apply only to this product. Refer to the Users manual of the QCPU module to use for a
description of the PLC system safety precautions.

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

Indicates that incorrect handling may cause hazardous

A D A N G E R conditions, resulting in death or severe injury.

Indicates that incorrect handling may cause hazardous

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

physical damage.

_—————————

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

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

—— — —— — — — — —



For Safe Operations
1. Prevention of electric shocks

ADANGER

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

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

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

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

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

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

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

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

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

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

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

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

2. For fire prevention

A CAUTION

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

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

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

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

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




3. For injury prevention

A CAUTION

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

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

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

@ Do not touch the heat radiating fins of controller or servo amplifier, regenerative resistor and
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

/A\CAUTION

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

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

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

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

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

@ If safety standards (ex., robot safety rules, etc.,) apply to the system using the Motion controller,
servo amplifier and 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.




A CAUTION

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

@ The brakes (electromagnetic brakes) assembled into the 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

/A\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.




/A\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 intelligent function module's instruction manual for the
program corresponding to the intelligent function module.

(3) Transportation and installation

/A\CAUTION

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

@ Use the 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 Motion controller, servo amplifier and servomotor with
cooling fan.

@ Do not allow conductive matter such as screw or cutting chips or combustible matter such as oil
enter the Motion controller, servo amplifier or servomotor.

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

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

@ 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 . I .
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 synchronous 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 synchronous encoder and 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.
Also, execute a trial operation.




(4) Wiring

/A\CAUTION

@ Correctly and securely wire the wires. Reconfirm the connections for mistakes and the terminal
screws for tightness after wiring. Failing to do so may lead to run away of the 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 (terminal U, V, W) and ground. 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 (24vDC) /()
functioning. Control output | N

@ 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

A CAUTION

@ Confirm and adjust the program and each parameter before operation. Unpredictable
movements may occur depending on the machine.

@ Extreme adjustments and changes may lead to unstable operation, so never make them.

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




(6) Usage methods

A\ CAUTION

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

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

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

@ Do not make any modifications to the unit.

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

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

@ Use the units with the following conditions.

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

(7) Corrective actions for errors

/A\CAUTION

@ If an error occurs in the self diagnosis of the Motion controller or servo amplifier, confirm the
check details according to the instruction manual, and restore the operation.

@ If a dangerous state is predicted in case of a power failure or product failure, use a 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, electromagnetic brake signal. signal (EMG).
Servomotor
RA1 EMG
o—aY o—<

Electromagnetic
o brakes 24VDC

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

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




(8) Maintenance, inspection and part replacement

A CAUTION

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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




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

/A\CAUTION

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

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

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

(10) General cautions

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

Thank you for choosing the Mitsubishi Motion controller Q170MCPU.
Before using the equipment, please read this manual carefully to develop full familiarity with the functions
and performance of the Motion controller you have purchased, so as to ensure correct use.
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About Manuals

The following manuals are also related to this product.

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

| Related Manuals |

(1) Motion controller

Manual Name Manual Number
(Model Code)
Q170MCPU Motion controller User's Manual
This manual explains specifications of the Q170MCPU Motion controller, Q172DLX Servo external signal IB-0300156
interface module, Q173DPX Manual pulse generator interface module, Servo amplifiers, SSCNETII (1XB941)
cables, and the maintenance/inspection for the system, trouble shooting and others.
(Optional)
Q173DCPU/Q172DCPU Motion controller Programming Manual (COMMON)
This manual explains the Multiple CPU system configuration, performance specifications, common IB-0300134
parameters, auxiliary/applied functions, error lists and others. (1XB928)
(Optional)
Q173DCPU/Q172DCPU Motion controller (SV13/SV22) Programming Manual (Motion SFC)
This manual explains the functions, programming, debugging, error lists for Motion SFC and others. I?;()Z'(I3B0902‘IS§:)5
(Optional)
Q173DCPU/Q172DCPU Motion controller (SV13/SV22) Programming Manual (REAL MODE)
This manual explains the servo parameters, positioning instructions, device lists, error lists and others. I?}?(%OQO;(%ES
(Optional)
Q173DCPU/Q172DCPU Motion controller (SV22) Programming Manual (VIRTUAL MODE)
This manual explains the dedicated instructions to use the synchronous control by virtual main shaft,
mechanical system program create mechanical module, servo parameters, positioning instructions, device I?‘—l())(?30903:113)7
lists, error lists and others.
(Optional)
Motion controller Setup Guidance (MT Developer2 Version1)
This manual explains the items related to the setup of the Motion controller programming software IB(_03£01 ‘;2
MT Developer2.




(2) PLC

Manual Number

Manual Name (Model Code)

QCPU User's Manual (Hardware Design, Maintenance and Inspection)

This manual explains the specifications of the QCPU modules, power supply modules, base units,
SH-080483ENG

extension cables, memory card battery, and the maintenance/inspection for the system, trouble shooting, (13JR73)
error codes and others.
(Optional)
QnUCPU User's Manual (Function Explanation, Program Fundamentals)
This manual explains the functions, programming methods and devices and others to create programs SH-080807ENG
with the QCPU. (134227)
(Optional)

QCPU User's Manual (Multiple CPU System)

This manual explains the Multiple CPU system overview, system configuration, 1/O modules,

communication between CPU modules and communication with the I/O modules or intelligent function SH-080485ENG

(13JR75)
modules.
(Optional)
QCPU Programming Manual (Common Instructions)
This manual explains how to use the sequence instructions, basic instructions, application instructions and SH-080809ENG
micro computer program. (13JW10)
(Optional)
QCPU (Q Mode)/QnACPU Programming Manual (PID Control Instructions) SH-080040
This manual explains the dedicated instructions used to exercise PID control. (13JF59)
(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)

SSCNETI Compatible MR-J3-CJB Servo amplifier Instruction Manual

servo MR-J3-C0BS Servo amplifier.

(Optional)

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)
SSCNETI Compatible Linear Servo MR-J3-0B-RJ004 Servo amplifier Instruction Manual
This manual explains the I/O signals, parts names, parameters, start-up procedure and others for Linear SH-030054
Servo MR-J3-C1B-RJ004 Servo amplifier. (1CW943)
(Optional)
SSCNETI Compatible Fully Closed Loop Control MR-J3-C1B-RJ006 Servo amplifier
Instruction Manual
This manual explains the I/O signals, parts names, parameters, start-up procedure and others for Fully S(:I(-;(\)/Sggis
Closed Loop Control MR-J3-C1B-RJ006 Servo amplifier.
(Optional)
SSCNETI Compatible, STO Function Compatible MR-J3-CIBS Servo amplifier Instruction
Manual
This manual explains the I/O signals, parts names, parameters, start-up procedure and others for safety S(:I (_:(\),3282;’
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1 OVERVIEW

1. OVERVIEW

1.1 Overview

This User's Manual describes the hardware specifications and handling methods of the

Motion Controller Q170MCPU for the Q series PLC Multiple CPU system.

The Manual also describes those items related to the specifications of the option
module for the Motion controller, Manual pulse generator and cables.

In this manual, the following abbreviations are used.

Generic term/Abbreviation

Description

Q170MCPU or Motion controller

Q170MCPU Motion controller

Q172DLX/Q173DPX or Q172DLX Servo external signals interface module/
Motion module Q173DPX Manual pulse generator interface module
MR-J3(W)-OB Servo amplifier model MR-J3-C1B/MR-J3W-[1B

AMP or Servo amplifier

General name for "Servo amplifier model MR-J3-0B/MR-J3W-CIB"

Multiple CPU system or Motion system

Abbreviation for "Multiple PLC system of the Q series"

PLC CPU area

PLC control area (CPU No.1) of Q170MCPU Motion controller

Motion CPU area

Motion control area (CPU No.2) of Q170MCPU Motion controller

CPUn

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

Operating system software

General name for "SWODNC-SvOQO"

SV13

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

Sv22

Operating system software for automatic machinery use (Motion SFC) :
SW8DNC-SV22Q[]

Programming software package

General name for MT Developer2/GX Developer/MR Configurator

Abbreviation for "Motion controller engineering environment

MELSOFT MT Works2 MELSOFT MT Works2"

MT DeveloperZ(NOte'” Abbrgwahon for MotloT controller programming software MT Developer2
(Version 1.05F or later)
Abbreviation for "MELSEC PLC programming software package

GX Developer GX Developer (Version 8.74C or later)"

MR Configurator Abbreviation for "Servo setup software package

MR Configurator (Version C2 or later)"

Manual pulse generator or MR-HDPO1

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

sscNeTm N2

High speed synchronous network between Motion controller and servo
amplifier

Absolute position system

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

Intelligent function module

Abbreviation for "CC-Link IE module/CC-Link module/MELSECNET/10(H)
module/Ethernet module/Serial communication module”

(Note-1) : This software is included in Motion controller engineering environment "MELSOFT MT Works2".

(Note-2) : SSCNET: Servo System Controller NETwork
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REMARK

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

Item Reference Manual
PLC CPU area, peripheral devices for PLC program design, |[MELSEC-Q series PLC Manuals,
1/0O modules and intelligent function module Manual relevant to each module
Operation method for MT Developer2 Help of each software
» Multiple CPU system configuration
* Performance specification Q173DCPU/Q172DCPU Motion controller
* Design method for common parameter Programming Manual (COMMON)

« Auxiliary and applied functions (common)

* Design method for Motion SFC program
SV13/SV22 » Design method for Motion SFC parameter
* Motion dedicated PLC instruction

Q173DCPU/Q172DCPU Motion controller (SV13/SV22)
Programming Manual (Motion SFC)

* Design method for positioning control

program in the real mode Q173DCPU/Q172DCPU Motion controller (SV13/SV22)
« Design method for positioning control Programming Manual (REAL MODE)
parameter
Sv22 * Design method for mechanical system Q173DCPU/Q172DCPU Motion controller (SV22)
(Virtual mode) | program Programming Manual (VIRTUAL MODE)
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1.2 Comparison between Q170MCPU and Q173DCPU/Q172DCPU

(1) Comparison of hardware

Item Q170MCPU Q173DCPU | Q172DCPU
Power supply Built-in (24VDC) Power supply module (24VDC, 100VAC, 200VAC)
PLC CPU area QO3UDCPU or equivalent (20k steps) QnUD(E)(H)CPU
Program capacity 20k steps 30k to 260k steps
LD instruction processing speed 0.02us 0.0095 to 0.02us
Motion CPU area Q172DCPU or equivalent (16 axes) Q173DCPU | Q172DCPU
Forced stop input Use forced stop input terminal
Main base unit None Multiple CPU high speed main base unit
(Q38DB/Q312DB)
Extension base unit 1 extension (Q52B/Q55B usable) 7 extensions
* Extension base unit use:
Base unit Connection after the extension base
GOT bus unit of stage 1 . . . . .
) . ) Bus connection on main base unit or extension base unit
connection » Extension base unit not use:
Direct bus connection to Motion
controller
Q172DLX 2 modules 4 modules 1 module
. Q172DEX Unusable 6 modules 4 modules
Motion Note-T)
module Q173DPX 3 modules 4 modules 3 modules
Base unit for ) . Main base unit, Extension base unit
. . Extension base unit . . . .
installation (Impossible to install on 1/O slots of 0 to 2 main base unit)
Battery Demand
QB6BAT Packed together with Motion controller
Q7BAT (Large capacity) Usable (sold separately) Unusable
Number of CPUs 2 modules 2 to 4 modules
. CPU No.1 PLC CPU area PLC CPU module, C controller module
Multiple CPU -
CPU No.2 Motion CPU area .
system PLC CPU module, Motion CPU module,
CPU No.3 —
C controller module
CPU No.4 —

Mounting method

Be sure to mount Motion controller on
control panel by fixing screws

Be sure to install Motion CPU modules on main base unit
by fixing screws

Exterior dimensions [mm(inch)]

178 (7.01)(H) X 52 (2.05)(W)
x 135 (5.31)(D)

98 (3.85)(H) x 27.4 (1.08)(W) X 119.3 (4.69)(D)

Medium of operating system
software

CD-ROM (1 disk)

Model of SV13 SWB8DNC-SV13QG SWS8DNC-SV13QB SWB8DNC-SV13QD
operating system | SV22 SW8DNC-SV22QF SW8DNC-SV22QA SWB8DNC-SV22QC
software SV43 — SW7DNC-SV43QA SW7DNC-SV43QC
Programming PLC CPU area GX Developer

tool Motion CPU area

MT Developer2

(Note-1): 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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(2) Comparison of Motion control specifications

Item Q170MCPU Q173DCPU Q172DCPU
Number of control axes Up to 16 axes Up to 32 axes Up to 8 axes
0.44ms/ 1 to 6 axes
0.44ms/ 1 to 6 axes 0.44ms/ 1 to 6 axes
SV13 0.88ms/ 7 to 18 axes
0.88ms/ 7 to 16 axes 0.88ms/ 7 to 8 axes
Operati | 1.77ms/19 to 32 axes
( dztfe;illc)m cyee 0.44ms/ 1 to 4 axes 0.44ms/ 1 to 4 axes
SVv22 0.88ms/ 5to 12 axes 0.88ms/ 5 to 12 axes 0.44ms/ 1 to 4 axes
1.77ms/13 to 16 axes 1.77ms/13 to 28 axes 0.88ms/ 5 to 8 axes
SV43 — 3.55ms/29 to 32 axes

Interpolation functions

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

Control modes

PTP(Point to Point) control, Speed control, Fixed-pitch feed, Constant speed control,
Position follow-up control, Speed control with fixed position stop, Speed switching control,
Speed-position control
(External input signal (DOG) of servo
amplifier usable)

Speed-position control

Acceleration/deceleration control

Automatic trapezoidal acceleration/deceleration, 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

16k steps

Number of positioning points

3200 points (Positioning data can be designated indirectly)

USB/RS-232

PLC CPU area control PLC CPU module control

Peripheral I/F

PERIPHERAL I/F

Motion CPU area control None

Home position return function

Proximity dog type (2 types), Data set type (2 types), Dog cradle type,
_________________ Stopper type (2 types), Limit switch combined type

Count type (3 types)
(External input signal (DOG) of servo

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 channels
(Q173DPX use)

* Possible to connect 1 channel
(Q170MCPU's internal I/F use)

Possible to connect 3 channels (Q173DPX use)
(Note-1)

Synchronous encoder operation
function

Possible to connect 8 channels
ote-2)

(Sv22 use) N2
ABS synchronous encoder unusable

Possible to connect 8
channels (SV22 use)

Possible to connect 12
channels (SV22 use)

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/Word device

ROM operation function

Provided

External input signal

Q172DLX or External input signals (FLS/RLS/DOG) of servo amplifier

High-speed reading function

Via internal I/F/input module,

Via input module, Via tracking of Q172DEX/Q173DPX
Via tracking of Q173DPX 'a input module, Via tracking of Q Q

Forced stop

EMI connector of Motion controller, Forced stop input setting in the system setting,
Forced stop signal (EM1) of the servo amplifier

Number of I/O points

Total 256 points
(Internal I/F (Input 4 points, Output 2
points) + 1/0 module)

Total 256 points

Mark detection function

Provided

Not provided
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Comparison of Motion control specifications (continued)

Item Q170MCPU | Q173DCPU | Q172DCPU

Clock data setting Clock synchronization between Multiple CPU

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 systems

(Note-3) 1 system 2 systems 1 system
PLC module which can be control Interrupt module, Input module, Output module, Input/Output composite module,
by Motion CPU (area) Analogue input module, Analogue output module

(Note-1) : When the manual pulse generator is used with the Q170MCPU's internal I/F, do not set the Q173DPX in the System Settings.

(Note-2) : Any incremental synchronous encoder connected to the Q170MCPU's internal I/F will automatically be assigned an Axis No.
one integer greater than the number of encoders connected to any Q173DPX modules.

(Note-3) : The servo amplifiers for SSCNET cannot be used.
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(3) Comparison of Motion SFC performance specifications

Item Q170MCPU | Q173DCPU/Q172DCPU
Code total
Motion SFC program (Mot|o‘rT SFC chart + Operation control + 543k bytes
. Transition)
capacity
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

Operation control
program (F/FS)

/
Transition program
(©)

Number of operation control programs

4096 with F(Once execution type) and FS(Scan execution type)
combined. (F/FSO to F/FS4095)

Number of transition programs

4096(G0 to G4095)

Code size/program

Up to approx. 64k bytes (32766 steps)

Number of blocks(line)/program

Up to 8192 blocks (in the case of 4 steps(min)/blocks)

Number of characters/block

Up to 128 (comment included)

Number of operand/block Up to 64 (operand: constants, word device, bit devices)
() nesting/block Up to 32 levels

L Operation control program Calculation expression/bit conditional expression
Descriptive

expression | Transition program

Calculation expression/bit conditional expression/
comparison conditional expression

Execute specification

Number of multi execute programs

Up to 256

Number of multi active steps

Up to 256 steps/all programs

Normal task Execute in main cycle of Motion controller
Execute in fixed cycle Execute in fixed cycle
Event task | Fixed cycle (0.44ms, 0.88ms, 1.77ms, (0.88ms, 1.77ms, 3.55ms,
(Execution 3.55ms, 7.11ms, 14.2ms) 7.11ms, 14.2ms)
Executed - - -
can be . Execute when input ON is set among interrupt module QI60
task External interrupt .
masked.) (16 points).
PLC interrupt Execute with interrupt instruction (D(P).GINT) from PLC.
Execute when input ON is set among interrupt module QI60
NMI task

(16 points).

Number of I/O points (X/Y)

8192 points

Total 256 points

Multiple CPU area devices (UC\G)

Number of real I/O points (PX/PY) (Internal I/F (Input 4 points, 256 points
Output 2 points) + I/O module)

Internal relays (M) 12288 points

Link relays (B) 8192 points
Number of devices Annunciators (F) 2048 points
(Device In the Motion | Special relays (SM) 2256 points
CPU (area) only) Data registers (D) 8192 points
(Included the Link registers (W) 8192 points
positioning dedicated | Special registers (SD) 2256 points
device) Motion registers (#) 12288 points

Coasting timers (FT) 1 point (888ps)

(Note)

Up to 14336 points usable

(Note): Usable number of points changes according to the system settings.
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(4) Comparison of Mechanical system program specifications

Item Q170MCPU | Q173DCPU | Q172DCPU
Drive module Virtual servomotor PLS
Synchronous encoder
Control units Roller mm, inch
Output Ball screw
module Rotary table degree
Cam mm, inch, PLS
Program language Dedicated instructions (Servo program + mechanical system program)
. Virtual servomotor 16 32 8
Drive module Total 24 Total 44 Total 16
Synchronous encoder 8 32 8
Virtual main shaft 16 32 8
Virtual axis Virtual auxiliary input 16 Total 32 32 Total 64 8 Total 16
axis
Gear 32 64 16
Direct clutch
Number of irec c‘u cl 32 64 16
modules . Smoothing clutch
) Transmission
which can be module Speed change gear 32 64 16
set per CPU Differential gear 16 32 8
Differential gear to
. 16 32 8
main shaft
Roller 16 32 8
Output
Hipu Ball screw 16 Total 16 32 Total 32 8 Total 8
module Rotary table 16 32 8
Cam 16 32 8
Types Up to 256 (Note-1)
K (Note-1)
Resolution per cycle 256 + 512+ 1024 + 2048
Memory capacity 132k bytes
Cam Storage memory for .
CPU internal RAM memory
cam data
Stroke resolution 32767
Control mode Two-way cam/feed cam

(Note-1): Relation between a resolution per cycle of cam and type are shown below.

256
256

512
128

1024
64

2048
32

Resolution per cycle

Type
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(5) Comparison of PLC CPU area control and performance

Item Q170MCPU Q173DCPU/Q172DCPU
PLC CPU area QO3UDCPU or equivalent (20k steps) QnUD(E)(H)CPU
Control method Sequence program control method
1/0 control mode Refresh mode
Relay symbol language (ladder), logic symbolic language (list),

Sequence control language yMyELSAps (QSFg), (MELSA)\P-LQ, Str}LIJctured tex? (s% =

LD instruction 0.02 us 0.0095 to 0.02 ps
Processing speed MOV instruction 0.04 us 0.019 t0 0.04 ps
(sequence instruction) PC MIX value (instruction/us) 28 28 to 60

Floating point addition 0.12 ys 0.057 t0 0.12 s
Total number of instructions 858
Operation (floating point operation) instruction Yes
Character string processing instruction Yes
PID instruction Yes
Special function instruction (Trigonometric function, Yes
square root, exponential operation, etc.)
Constant scan 0.5 to 2000ms (Setting available in 0.5ms unit.)
Program capacity 20k steps | 30k to 260k steps

QCPU standard memory 8k bytes
CPU shared memo Multiple CPU high speed

! trans‘r)nission arga i 32k bytes
No. of 1/0 device points (X/Y) 8192 points
512 points
No. of I/O points (X/Y) (Up to 320 points (64 points X 5 4096 points
modules) is usable with 1/0O module.)

Internal relay (M) 8192 points
Latch relay (L) 8192 points
Link relay (B) 8192 points
Timer (T) 2048 points
Retentive timer (ST) 0 points
Counter (C) Points by default 1024 points
Data register (D) (changeable by parameters) 12288 points
Link register (W) 8192 points
Annunciator (F) 2048 points
Edge relay (V) 2048 points
Link special relay (SB) 2048 points
Link special register (SW) 2048 points
File register (R, ZR) 98304 points 98304 to 655360 points
Step relay (S) 8192 points
Index register/Standard devise register (Z) 20 points
Index register (Z) Up to 10 points (Z0 to Z18)
(32-bit modification specification of ZR device) (Index register (Z) is used in double words.)
Pointer (P) 4096 points
Interrupt pointer (1) 256 points
Special relay (SM) 2048 points
Special register (SD) 2048 points
Function input (FX) 16 points
Function output (FY) 16 points
Function register (FD) 5 points
Local device Yes




1 OVERVIEW

Comparison of PLC CPU area control and performance (continued)

Item Q170MCPU | Q173DCPU/Q172DCPU

Device initial values Yes

Number of extension 1 extension (Q52B/Q55B usable) 7 extensions

» Extension base unit use:
Connection after the extension base

Extension base unit . unit of stage 1 Bus connection on main base unit or
GOT bus connection ) . . .
» Extension base unit not use: extension base unit
Direct bus connection to Motion
controller
PC type when program is made by GX Developer QO3UDCPU QnUD(E)(H)CPU
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1.3 Restrictions by the software's version or serial number

There are restrictions in the function that can be used by the version of the operating
system software and programming software, or the serial number of Motion controller.
The combination of each version and a function is shown below.

Operating system Programming software version | Serial number of

Function i Section of reference

SoTware Kersion (MELSOFT MT Works2) | Motion controller

Mark detection function 00H 1.06G proesees No&3) 1 APPENDIX 1.10

170MCPU's int I'I/F .

Q ! s interna O00H 106G rienens (Note-3)

(/0 signals (DI/DO))

Q170MCPU's internal I/F Section 2.5.1

(Manual pulse generator, Incremental O00H 1.06G —

synchronous encoder)

MC protocol communication 00H 1.06G — APPENDIX 1.6

| tal h d

ncremental synchronous encoder O00H . . APPENDIX 1.9

current value in real mode

—: There is no restriction by the version.
(Note-1): SV13/SV22 is the completely same version.
(Note-2): The operating system software version can be confirmed in the operating system software (CD-ROM), installation display of
MT Developer2 or system monitor of GX Developer. (Refer to Section 2.2 or 2.3.)
(Note-3): Be sure to use the Motion controller since the first digit "F" of serial number. The serial number can be confirmed with the rated
plate, or on the front of Motion controller. (Refer to Section 2.2.)

1-10



2 SYSTEM CONFIGURATION

2. SYSTEM CONFIGURATION

This section describes the Motion controller (Q170MCPU) system configuration,
precautions on use of system and configured equipments.

2.1 Motion System Configuration

(1) Equipment configuration in Q170MCPU system

Extension of the Q series module

==
=

Motion module
(Q172DLX, Q173DPX)

]

U‘H‘H‘D‘ﬁ

Forced stop input cable
(Q170DEMICBLOM)

=
=

Q5B extension base unit
(Q52B, Q55B)

f
:

(Q170MCPU) (QcOB)

|
|
i
|
Motion controller | Extension cable
|
|
i
1

[ o ]

Large capacity battery holder SSCNETII cable 1/0 module/Intelligent

(Q170MBAT-SET) (MR-J3BUSOIM(-A/-B)) Q series

a
|
'
|
|
'
|
'
|
|
'
|
|
|
|
|
|
|
|
b o 1 b a
|
'
|
| '
|
|
| '
|
'
|
|
|
|
|
|
|
|
|
|

function module of the

Servo amplifier
(MR-J3(W)-0IB)

__________________________

[_ _] It is possible to select the best according to the system.

(F\lote—1): Be sure to install the Battery (QBBAT) to the Battery holder.
(It is packed together with Q170MCPU.)
(Note-2): Large capacity battery use (Q7BAT is included), sold separately.



2 SYSTEM CONFIGURATION

(2) Peripheral device configuration for the Q170MCPU
The following (a)(b)(c) can be used.

(a) USB configuration (b) RS-232 configuration (c) Ethernet configuration

Motion controller Motion controller Motion controller
(Q170MCPU) (Q170MCPU) (Q170MCPU)

* * *

USB cable RS-232 communication cable Ethernet cable Mot

(QC30R2)

Personal computer Personal computer Personal computer

(Note-1): Corresponding Ethernet cables

Part name Connection type Cable type Ethernet standard Module name
Connection with HUB | Straight cable 10BASE-T ) ) )
100BASE-TX Compliant with Ethernet standards, category 5 or higher.
Ethernet cable ) ) )
10BASE-T + Shielded twisted pair cable (STP cable)
Direct connection Crossover cable
100BASE-TX
[Selection criterion of cable]
» Category : 5 or higher
» Diameter of lead : AWG26 or higher
« Shield : Copper braid shield and drain wire

Copper braid shield and aluminium layered type shield



2 SYSTEM CONFIGURATION

2.1.1 Q170MCPU System overall configuration

Motion controller

Q170MCPU
USB/RS-232
ol PERIPHERAL I/F
|0 dl
t 1 DA =
Personal computer Panel personal computer
IBM PC/AT HE
SSCNETII cable
(MR-J3BUSCIM(-A/-B))
Forced stop input cable [THe—24vDC 301 402 103 916
(Q170DEMICBLOM) :I___E SSCNETII
< > < > Y- >
7y
Forced stop input (24VDC) N
MR-J3-00B model Servo amplifier, Up to 16 axes
L@ Manual pulse generator/
T‘;ignjgtal synefironous encoder External input signals of servo amplifier
Extension cable  Proximity dog/Speed-position switching
(QCOB) Ly * Input signal/Mark detection input signal (4 points)| |* Upper stroke limit
* Output signal (2 points) * Lower stroke limit

Motion CPU area (Not®) PLC CPU area
control module control module

Servo external
signals

interface module
Manual pulse
generator
interface module

| (Note): Interrupt module (QI60) and analog I/O
Q1720LX/Q1730PX QXDE\ /O module/ module (Q6LJAD/Q6LIDA) can also be

used as the Motion CPU area control
l:| |:| H Intelligent function

QYDD module module.
GOT
Extension base unit
(Q52B/Q55B)

Input/output (Up to 256 points) |

(Up to 512 points)
Up to 1 extension

Manual pulse generator/Incremental synchronous encoder 3/module

(MR-HDPO1)
External input signals Number of Inputs
*FLS : Upper stroke limit
*RLS : Lower stroke limit 8 axes/module
*STOP : Stop signal
* DOG/CHANGE : Proximity dog/Speed-position switching|

ACAUTION

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

@ 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 amplifier,
servomotor and regenerative resistor model and the system application. The protective functions
may not function if the settings are incorrect.
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2.1.2 Q170MCPU System internal configuration

(1) What is Multiple CPU system for Q170MCPU ?

A Multiple CPU system for Q170MCPU is a system in which between the PLC
CPU area and Motion CPU area are connected with the Multiple CPU high speed
bus in order to control the I/O modules and intelligent function modules.

PLC CPU area is fixed as CPU No.1, and Motion CPU area is fixed as CPU
No.2.

And, the Motion CPU area controls the servo amplifiers connected by SSCNETII
cable.

Motion controller

Power supply

PLC CPU area (CPU No.1 fixed)

Motion CPU area (CPU No.2 fixed)

Device memory Device memory
PLC control mull;nple C:U Motion control
processor Multiple CPU bIL?s spee Multiple CPU processor
high speed high speed
fransmission [ f— o Smission
‘ memory memory ‘

Q series PLC system bus

v

24VDC

Personal computer
GX Developer
MT Developer2

PLC 1/0 module
(DI/O)

v v

PLC intelligent Motion module
function module (Proximity dog signal, manual
(A/D, D/A, Network etc.) pulse generator input)

| Forced stop input (24VDC) }—

Manual pulse generator/Incremental < ) SSCNETII
synchronous encoder 1 module ,
Input signal/Mark detection input signal (4 points) Servo.
Output signal (2 points) amplifier

| PERIPHERAL I/F }4— @ ®Sewomotor

¢ Servo external
Personal computer input signals
MT Developer2 (FLS, RLS, DOG)

(a) The device memory is the memory area for the bit devices (X, Y, M, etc.)
and word devices (D, W, etc.).

(b) The Multiple CPU high speed transmission memory between the PLC CPU
area and Motion CPU area can be communicated at 0.88ms cycles.
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2.1.3 Function explanation of the Q170MCPU Motion controller

(1) Whole
(a) The Multiple CPU high speed bus is equipped with between the PLC CPU
area and Motion CPU area. With this reserved Multiple CPU high speed bus,
data transfer of 0.88ms period is possible for up to 14k words.

(b) Data transfer between the PLC CPU area and Motion CPU area is possible
by Multiple CPU high speed transmission memory or automatic refresh.

(c) The Multiple CPU high speed transmission cycle is synchronized with the
motion control cycle thus optimizing the control system.

(2) PLC CPU area
(a) The I/O modules, analog I/0O modules, pulse I/O modules, positioning
modules, information modules and network can be controlled with the
sequence program.

(b) The device data access and program start of the Motion CPU area can be
executed by the Motion dedicated PLC instructions.

(c) The real-time processing can be realized by the Multiple CPU synchronous
interrupt program.

(3) Motion CPU area
(a) Up to 16 axes servo amplifiers per 1 system can be controlled in
Q170MCPU.

(b) Itis possible to set the program which synchronized with the motion
operation cycle and executed at fixed cycle (0.44[ms], 0.88[ms], 1.77[ms],
3.55[ms], 7.11[ms], 14.2[ms]).

(c) Itis possible to execute a download of servo parameters to servo ampilifier,
servo ON/OFF to servo amplifier and position commands, etc. by connecting
between the Q170MCPU and servo amplifier with SSCNETIL cable.

(d) Itis possible to select the servo control functions/programming languages by
installing the corresponding operating system software in the Q170MCPU.

(e) Motion modules (Q172DLX/Q173DPX) are controlled with the Motion CPU
area, and the signals such as stroke limit signals connected to Motion
modules and incremental synchronous encoder can be used as motion
control.

(f) The synchronous control can be executed by using the incremental
synchronous encoder (up to 8 axes). The incremental synchronous encoder
(1 axis) built-in Q170MCPU can also be used.

(g9) The stroke limit signals and proximity dog signals connected to the servo
amplifiers can be used for the motion control.

(h) 1/O controls (DI 4 points, DO 2 points) built-in Q170MCPU (Motion CPU
area) can be realized.
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(i) PLC I/O modules can be controlled with the Motion CPU area.
(Refer to Section 2.3(2).)

()) Wiring is reduced by issuing the external signal (upper/lower stroke limit
signal, proximity dog signal) via the servo amplifier.
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2.1.4 Restrictions on Motion controller

(1) Only extension base unit (Q52B/Q55B) of type not requiring power supply module
can be used.

(2) Q170MCPU Multiple CPU system is composed of the PLC CPU area (CPU No.1
fixed) and Motion CPU area (CPU No.2 fixed). Other CPU (CPU No.3, CPU No.4)
cannot be set.

(3) It takes about 10 seconds to startup (state that can be controlled) of Motion
controller. Make a Multiple CPU synchronous startup setting suitable for the
system.

(4) Execute the automatic refresh of the Motion CPU area and PLC CPU area by
using the automatic refresh of Multiple CPU high speed transmission area setting.

(5) The Motion modules, I/O modules and intelligent function modules, etc. can be
installed on the extension base unit only.

(6) The CPU modules cannot be installed on the extension base unit.

(7) When using the GOT with bus connection, connect the GOT after the extension
base unit of stage 1 in the case with the extension base unit use, and connect
directly to the Motion controller in the case with the extension base unit unused.

(8) The synchronous encoder interface module Q172DEX/Q172EX(-S1/-S2/-S3)
cannot be used.

(9) Be sure to control the Motion modules (Q172DLX, Q173DPX) with the Motion
CPU area. They will not operate correctly if PLC CPU area is set by mistake.

(10) Q172LX/Q173PX(-S1) for Q173HCPU(-T)/ Q172HCPU(-T)/Q173CPUN(-T)/
Q172CPUN(-T)/Q173CPU/Q172CPU cannot be used.

(11) Motion CPU area cannot be set as the control CPU of intelligent function module
(except some modules) or Graphic Operation Terminal(GOT).

(12) Be sure to set the battery.

(13) There are following methods to execute the forced stop input.
* Use a EMI connector of Q170MCPU.
» Use a device set in the forced stop input setting of system setting

(14) Forced stop input for EMI connector of Q170MCPU cannot be invalidated by the
parameter.
When the device set in the forced stop input setting is used without use of EMI
connector of Q170MCPU, apply 24VDC voltage on EMI connector and invalidate
the forced stop input of EMI connector.

2-7
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(15) Be sure to use the cable for forced stop input. The forced stop cannot be
released without using it. Fabricate the cable for forced stop input on the
customer side or purchase our products (sold separately).

(16) When the operation cycle is 0.4[ms], set the system setting as the axis select
rotary switch of servo amplifier "0 to 7".
If the axis select rotary switch of servo amplifier "8 to F" is set, the servo
amplifiers are not recognized.
(Note): The setting of axis select rotary switch differs according to the servo
amplifier. Refer to the "Servo amplifier Instruction Manual” for details.

(17) When the extension base units are used, make sure to configure the modules so
that the total current consumption of the Q170MCPU and individual modules on
the extension base do not exceed the 5VDC output capacity of Q170MCPU
power supply.

(18) The module name displayed by "System monitor" - "Product information list" of
GX Developer is different depending on the function version of Motion modules
(Q172DLX, Q173DPX).

(Note): Even if the function version "C" is displayed, it does not correspond to
the online module change.

Module name Model display
Function version "B" Function version "C"
Q172DLX Q172LX Q172DLX
Q173DPX MOTION-UNIT Q173DPX
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2.2 Checking Serial Number and Operating System Software Version

Checking for the serial number of Motion controller and Motion module, and the
operating system software version are shown below.

2.2.1 Checking serial number

(1) Motion controller (Q170MCPU)
(a) Rating plate
The rating plate is situated on the side face of the Motion controller.

(b) Front of Motion controller
The serial number is printed in the projection parts forward of the lower side
of Motion controller.

USER
BAT.

MITSUBISHI Q170MCPU
MODE (

"y" BooT
=) _ POWER
HHH HHHHH 2
AFHHAHAHAARH E :Rs—zaz’ E§
&
Em o
| T oy Hico) ]
Ratlng plate VO QITOMCPU JECT -

Serial number SR BBV [

| = e
N\ 8@8@0@@@8 [ﬂ]@ — —Serialnumber

22N I T ]

(c) System monitor (product information list)
The serial number can be checked on the system monitor screen in
GX Developer. (Refer to Section 2.2.2.)

C
C
C
C
C
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(2) Motion module (Q172DLX/Q173DPX)
(a) Rating plate
The rating plate is situated on the side face of the Motion module.

(b) Front of Motion module
The serial No. is printed in the projection parts forward of the lower side of
Motion module.

—— nn
Q172DLX E

MITSUBISHI
MOTION I/F UNIT >
VOPEL"Q172DLX
12/24VDC 2/4AmA
A]__B86054999«¢—1

=

‘

Rating plate

Serial number

CTRL

o
L7

Q172DLX
Serial number ——W__ Bsosa  [] U T

REMARK

The serial number display was corresponded from the Motion modules
manufactured in early April 2008.
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2.2.2 Checking operating system software version

The operating system software version can be checked on the system monitor screen
in GX Developer.

Select [Product Inf. List] button on the system monitor screen displayed on
[Diagnostics] — [System monitor] of GX Developer.

System Monitor, E|
Irstalled status Base
T 7 > 3 ) 3 3 7 Base Module
MasterPL L - O O & Mainbas
T
Powe @170) Urimo] Unirnal Unma) Unmaf Unmol Ul Unmo) |:| D
sy MCP flunti - Jurki funti |unti funti unti |unti |:| D a
PRly UPClng |ng |na |ng |ng |ng |ng
QI7OMEPL- [PU o o«
SCPU
o o«
o o«
o o«
o o«
Parameter status Mode
140 Address ~ | 0 [ 10 [ 20 ] 30| 40 | 50 | 60 %" System monitor
0 1 2 3 4 5 5 7 o
Powe PLC None |Mone|Hone | Mone [None | Mone (Mone 5
rsu |@170MEPU- Diagnastics... |
pply [SCPU 16pt [16pt [16pt [16pt [16pt |16pt |1Bpt
Module's Detailed Information... |
Base Information... |
Product Inf. List |
Status
. Module system eror D Module warning Detailed inf. of power supply. |
. Module change Stop manitar Close | |\S/|ertla| numlt)erIIOf
otion controlier

Operating system software version

Product Information List E|
Slnt‘ Type |Se1:1&5| Model name ‘ Points |I/‘D Ho. |Master PLEl Serial Ho |Ver.| Product No. -
PLC PLC Q Q170MCPT-5CFT - - - 01110000000000 B - —
0-0 PLC 1 Q170MCPU-PCPU - - - f §Vz2f VER300G || B (| BEvOS4306-

0-1 - - None - - - - - -
0-z - - None - - - - - -
0-3 - - None - - - - - -
0-4 - - None - - - - - -
0-5 - - Hone - - - - - -
0-6 - - None - - - - - -
0-7 - - None - - - - - -

CSY file creating Claze
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2.3 System Configuration Equipment

(1) Motion controller related module

Current
Part name Model name e Description consumption | Remark
5VDCIA]
Power supply, PLC CPU, Motion CPU, all-in-one type
(Attachment battery (Q6BAT), Intemnal I/F connector, 24VDC power
supply connector and connector for forced stop input cable)
» Motion CPU area
Motion controller |Q170MCPU Up to 16 axes control, Operation cycle 0.44[ms] or more, Servo 2.0 M)
program capacity 16k steps, Internal I/F (Incremental synchronous
encoder interface 1ch, Input signal/Mark detection input signal 4
points, Output signal 2 points)
* PLC CPU area
Program capacity 20k steps, LD instruction processing speed 0.02us
Servo external Servo external signal input 8 axes
ignals interf: 172DLX 0.06
S'gr;als interface |Q (FLS, RLS, STOP, DOG/CHANGE=8)
module
Manual pulse
P ) Manual pulse generator MR-HDPO1/Incremental synchronous encoder
generator interface |Q173DPX . L . 0.38
aul interface x3, Tracking input 3 points
module
Pulse resolution: 25PLS/rev(100PLS/rev after magnification by 4)
Manual pulse MR-HDPO1 Permitted axial loads Radial load: Up to 19.6N 0.06
generator Thrust load: Upto 9.8N ’
Permitted speed: 200r/min(Normal rotation), Voltage-output
For memory data backup of RAM built-in Motion controller
Batt 6BAT
atery h Nominal current: 1800mAh
Large capacity Q7BAT For memory data backup of RAM built-in Motion controller
battery Nominal current: 5000mAh
Large capacity
battery holder Q170BAT-SET Battery holder for Q7BAT (Attachment Q7BAT) e
Internal I/F Q170MIOCON Incremental synchronous encoder/Mark detection signal interface
connector set connector (Packed together Q170MCPU)
Cable for forced Q170DEMICBLOM Length 0.5m(1.64ft), 1m(3.28ft), 3m(9.84ft), 5m(16.40ft), 10m(32.81ft),
stop input "% 15m(49.21ft), 20m(65.62ft), 25m(82.02ft), 30m(98.43ft)
Connector for
) Connector for forced stop input cable production
forced stop input  |Q170DEMICON —_—
A pinp (Packed together Q170MCPU)
24VDC power Q170MPWCBL2M Length 2m(6.56ft.), With solderless terminal R1.25-3.5 —
Length 2m(6.56ft.), With solderless terminal R1.25-3.5,
supply cable 170MPWCBL2M-E —
PPY Q With EMI connector
24V/DC power
supply c?)nnector QI70MPWCON Connector for 24VDC power supply cable L
set Moo (Packed together Q170MCPU)
Q528 Number of I/O modules installed 2 slots, type not requiring power supply 0.08
Extension base module ’
unit M Number of I/0O modules installed 5 slots, type not requiring power supply
Q55B module 0.10
u
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Motion controller related module (continued)

Current
Part name Model name e Description consumption | Remark

5VDCIA]

QcosB Length 0.45m(1.48ft.)

QCo6B Length 0.6m(1.97ft.)

Eonsion cabe 19128 Length 1.2m(3.94ft.) L

QCc30B Length 3m(9.84ft.)

QC508 Length 5m(16.40ft.)

QC100B Length 10m(32.81ft.)

* Q170MCPU > MR-J3(W)-COB/MR-J3(W)-O0B «» MR-J3(W)-LIB
MR-J3BUSCIM » Standard cord for inside panel —_—
0.15m(0.49ft.), 0.3m(0.98ft.), 0.5m(1.64ft.), 1m(3,28ft.), 3m(9.84ft.)
* Q170MCPU > MR-J3(W)-OB/MR-J3(W)-O0B «» MR-J3(W)-CIB
SSCNETII cable |MR-J3BUSCIM-A | Standard cable for outside panel e
5m(16.40ft.), 10m(32.81ft.), 20m(65.62ft.)
MR-J3BUSCIM-B . Q170MCPU - MR-J3(W)-OB/MR-J3(W)-0IB «» MR-J3(W)-[0B
(Note-5) * Long distance cable —_—
30m(98.43ft.), 40m(131.23ft.), 50m(164.04ft.)

(Note-1) : O0=Cable length (015: 0.15m(0.49ft.), 03: 0.3m(0.98ft.), 05: 0.5m(1.64ft.), 1: 1m(3.28ft.), 2: 2m(6.56ft.),
3: 3m(9.84ft.), 5: 5m(16.40ft.), 10: 10m(32.81ft.), 20: 20m(65.62ft.), 25: 25m(82.02ft.),
30: 30m(98.43ft.), 40: 40m(131.23ft.), 50:50m(164.04ft.)
(Note-2) : The manual pulse generator or incremental synchronous encoder that consumes less than 0.2[A] of
current can be connected to the internal I/F connector.
(Note-3) : Be sure to use the cable for forced stop input (sold separately). The forced stop cannot be released
without using it.
Cable for forced stop input is not attached to the Motion controller. Please purchase the cable for length
according to system separately.
(Note-4) : 5VDC internal current consumption of shared equipments with PLC might be changed.
Be sure to refer to the MELSEC-Q series PLC Manuals.
(Note-5) : Please contact your nearest Mitsubishi sales representative for the cable of less than 30m(98.43ft.).
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(2) PLC module which can be controlled by Motion CPU area

L Current consumption
Part name Model name Description e Remark
AC QXx10 100-120VAC, 7-8mA, 16 points, Terminal block 0.05
’ » 19 polnis, (TYP, All points ON)
" . . 0.05
QX40 24VDC/4mA, Positive common, 16 points, Terminal block (TYP. Al points ON)
QX40-51 High response, 24VDC/6mA, Positive common, 16 points, 0.06
Terminal block (TYP, All points ON)
QX40H High speed, 24VDC/6mA, Positive common, 16 points, 0.08
Terminal block (TYP, All points ON)
. . 0.075 (Note-2)
QX41 24VDC/4mA, Positive common, 32 points, Connector (TYP. Al points ON)
QX41-51 High response, 24VDC/4mA, Positive common, 32 points, 0.075 (Note-2)
Connector (TYP, All points ON)
Qx42 24VDC/4mA, Positive common, 64 points, Connector (TvP Aﬁ'sznts ON) (Note-2)
Qx42-s1 High response, 24VDC/4mA, Positive common, 64 points, 0.09 (Note-2)
Connector (TYP, All points ON)
Input QxX70 12VDC/5V, Positive common/Negative common shared, 0.055
module DC 16 points, Terminal block (TYP, All points ON)
QX70H High speed, 5VDC/6mA, Positive common, 16 points, 0.08
Terminal block (TYP, All points ON)
QX71 12VDC/5V, Positive common/Negative common shared, 0.07
32 points, Terminal block (TYP, All points ON)
Qx72 12VDC/5V, Positive common/Negative common shared, 0.085
64 points, Terminal block (TYP, All points ON)
QX80 24VDC/4mA, Negative common, 16 points, Terminal block (TYP AI(I).F(J)cfints ON)
QX80H High speed, 24VDC/6mA, Negative common, 16 points, 0.08
Terminal block (TYP, All points ON)
QX81 24VDC/4mA, Negative common, 32 points, Connector (TvP A?I (Z)isnts ON) (Note-2)
QX82-51 High response, 24VDC/4mA, Negative common, 64 points, 0.09 (Note-2)
Connector (TYP, All points ON)
QX90H High speed, 5VDC/6mA, Negative common, 16 points, 0.08
Terminal block (TYP, All points ON)
Contact output QY10 240VAC/24VDC, 2A/point, 8A/common, 0.43
module 16 points/common, Terminal block (TYP, All points ON)
QY40P 12V/24VDC, 0.1A/point, 1.6A/common, 16 points/common, 0.065
Terminal block (TYP, All points ON)
QY41P 12V/24VDC, 0.1A/point, 2A/common, 32 points/common, 0.105 (Note-2)
Sink Connector (TYP, All points ON)
5 Type QY42p 12V/24VDC, 0.1A/point, 2A/common, 0.15 (Note-2)
fg 64 points(32 points/common), Connector (TYP, All points ON)
Output § QY50 12V/24VDC, 0.5A/point, 4A/common, 0.08
module = 16 points(16 points/common), Terminal block (TYP, All points ON)
QYso 12V/24VDC, 0.5A/point, 4A/common, 0.08
Source 16 points(16 points/common), Terminal block (TYP, All points ON)
Type Qys1p 12V/24VDC, 0.1A/point, 2A/common, 0.095 (Note-2)
32 points(32 points/common), Connector (TYP, All points ON)
QY70 5/12VDC, 16mA/point, 16 points(16 points/common), 0.095
TTL-CMOS Terminal block (TYP, All points ON)
(Sink) Qv 5/12VDC, 16mA/point, 32 points(32 points/common), 0.15 (Note2)
Connector (TYP, All points ON)
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PLC module which can be controlled by Motion CPU area(continued)

Current consumption
Part name Model name Description Remark
p 5VDCIA] (Note-1)
24V/DC Positive common: 32 points
QH42P 12-24VDC/0.1A Output Sink type: 32 points, Connector, 0.13 (Note-2)
Input/Output |DC Input/ P.row.ded (Thermal protectors, protector against short (TYP, All points ON)
. . circuit)
composite  |Transistor
24\V/DC Positive common: 8 points
module output
QxX48y57 12-24VDC/0.5A Output Sink type: 7 points, Terminal block, 0.08
Provided (When face is broken, LED lights and signal is (TYP, All points ON)
output to CPU)
. . . 0.06
Interrupt module QI60 24VVDC/4mA, Positive common, 16 points, Terminal block .
(TYP, All points ON)
2ch, A/D conversion,
Q62AD-DGH . . . . 0.33
Current input (Channel-isolated « High resolution)
Q64AD 4ch, A/D conversion, Voltage ¢ Current input 0.63
4ch, A/D conversion,
Q64AD-GH ) ) ) ) 0.89
Voltage * Current input (Channel-isolated < High resolution)
Q68ADV 8ch, A/D conversion, Voltage input 0.64
Analogue module Q68ADI 8ch, A/D conversion, Current input 0.64
Q62DA 2ch, D/A conversion, Voltage « Current output 0.33
QB62DAFG 2ch, D/A conversion, . 0.37
Voltage ¢ Current output (Channel-isolated)
Q64DA 4ch, D/A conversion, Voltage ¢ Current output 0.34
Q68DAV 8ch, D/A conversion, Voltage output 0.39
Q68DAI 8ch, D/A conversion, Current output 0.38

(Note-1) : 5VDC internal current consumption of shared equipments with PLC might be changed.

Be sure to refer to the MELSEC-Q series PLC Manuals.

(Note-2) : Connectors are not provided.

(3) PLC module which can be controlled by PLC CPU area
They are the same modules as the PLC modules which can be controlled by the
universal model QCPU "Q03UDCPU".

Refer to the MELSEC-Q series PLC Manuals.

(4) Servo amplifier

Part name Model name Description Remarks
MR-J3-CIB
MR-J3W-COB For 2-axis type
MR-J3 series MR-J3-C1B-RJ006 For fully closed control

servo amplifier

MR-J3-00B-RJ004

For linear servo motor

MR-J3-0B-RJ080OW

For direct drive motor

MR-J3-CIBS

For safety servo

Battery

MR-J3BAT

Back-up for the absolute
position detection

Refer to the servo amplifier instruction

manuals.
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(5) Operating system software

Application Software package
Conveyor assembly use SV13 SWB8DNC-SV13QG
Automatic machinery use SV22 SWB8DNC-SV22QF

(a) Operating system type/version
1) Confirmation method in the operating system (CD-ROM)

a) OS software type
b) OS software version
c) Serial number

Example) When using Q170MCPU, SV22 and OS version 00G.
a) SW8DNC-SV22QF
b) 00G

(b) Confirmation method in MT Developer2
The operating system(OS) type/version of connected Motion controller is
displayed on the installation screen of MT Developer2.

(OSsoftware)| |s|v|2|2|Q|§| |V‘E|R|_§‘o|o|e ‘
P —
F or G: Q170MCPU OS version

3: Motion SFC compatibility
. - Motion SFC not compatibility
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(6) Programming software packages
(a) Motion controller engineering environment

Part name Model name

MELSOFT MT Works2
(MT Developer2 (Note'”)

(Note-1) : This software is included in Motion controller engineering environment "MELSOFT MT Works2".

SW1DNC-MTW2-E

(b) PLC software package

Model name Software package
GX Developer SW8D5C-GPPW-E

(c) Servo set up software package

Model name Software package
MR Configurator MRZJW3-SETUP221E

POINTS

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.

(Note): Windows® is either registered trademarks or trademarks of Microsoft
Corporation in the United States and/or other countries.
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2.4 General Specifications

General specifications of the Motion controller are shown below.

ltem

Specification

Operating ambient temperature

0 to 55°C (32 to 131°F)

Storage ambient temperature

-25 to 75°C (-13 to 167°F) (Note-3)

Operating ambient humidity

5 to 95% RH, non-condensing

Storage ambient humidity

5 t0 95% RH, non-condensing

Frequency Acceleration Amplitude Sweep count
5 to OH 3.5mm
i i 0 9Hz —_
o . :ES;:;:termlttent (0.138inch) | 40 times each
Vibration resistance 9 to 150Hz 9.8m/s? inX. Y, Z
1.75mm directions
i 5to 9Hz —_— .
Under continuous (0.069inch) (For 80 min.)
vibration 5
9 to 150Hz 4.9m/s —_—

Shock resistance

147m/32, 3 times in each of 3 directions X, Y, Z

Operating ambience

No corrosive gases

Operating altitude

2000m(6561.68ft.) or less

Mounting location

Inside control panel

Overvoltage category (Note-1)

Il or less

Pollution level (Note-2)

2 orless

(Note-1) : This indicates the section of the power supply to which the equipment is assumed to be connected between the

public electrical power distribution network and the machinery within premises.

Category I applies to equipment for which electrical power is supplied from fixed facilities.

The surge voltage withstand level for up to the rated voltage of 300V is 2500V.

(Note-2) : This index indicates the degree to which conductive material is generated in terms of the environment in which

the equipment is used.

Pollution level 2 is when only non-conductive pollution occurs. A temporary conductivity caused by condensing

must be expected occasionally.

(Note-3) : Do not use or store the Motion controller under pressure higher than the atmospheric pressure of altitude Om.

Doing so can cause an operation failure.

A\ CAUTION

@ The Motion controller must be stored and used under the conditions listed in the table of

specifications above.

@ \When not using the module for a long time, disconnect the power line from the Motion controller

or servo amplifier.

@ Place the Motion controller and servo amplifier in static electricity preventing vinyl bags and store.
@ When storing for a long time, please contact with our sales representative.

Also, execute a trial operation.
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2.5 Specifications of Equipment

2.5.1 Q170MCPU Motion controller

This section describes the specification of the Motion controller.

(1) Basic specifications of Q170MCPU

Iltem Specification

Input voltage 21.6 to 26.4VDC
(Note-1), (Note-2) . .
(24VDC +/ -10%, ripple ratio 5% or less)

24VDC power supply | Inrush current

(Note-3) 100A 1ms or less (at 24VDC input)
Max. input current 1.36A
Max. supplied current 4.0A (Included Q170MCPU current consumption)
5VDC internal power 2.0A
Q170MCPU current
supply ) (Manual pulse generator/Incremental synchronous
consumption
encoder: 0.2A)
Efficiency 80% (TYP)
Input method Connector
Allowable momentary power failure immunity .
(Note-4), (Note-5) 10ms (at 24VDC input)
Mass [kg] 0.9
Exterior dimensions [mm(inch)] 178 (7.01)(H) X 52 (2.05)(W) X 135 (5.31)(D)

POINTS

(Note-1) : Input power supply
Q170MCPU is rated for use with a 24VVDC input power only. The
Q170MCPU breaks down when 28VDC or more input.

(Note-2) : Select 24VDC power supply and electric wire within the range of 21.6 to
26.4VDC including any input ripple or spike voltage measured at the
input connector of the Q170MCPU.

(Note-3) : Inrush current
Take care that the inrush current of several amperes may flow when the
sharp square voltage is applied, or the power supply is turned ON with
the mechanical switch.
When selecting a fuse and breaker in the external circuit, take account of
the blow out, detection characteristics and above matters.

(Note-4) : Allowable momentary power failure period

Note) will cause

(1) Aninstantaneous power failure lasting less than 10ms'
24VDC down to be detected, but operation will continue.
(2) An instantaneous power failure lasting in excess of 10ms™® may

cause the operation to continue or initial start to take place

depending on the power supply load.

(Note) : This is for a 24VDC input. This is 10ms or less for less than
24V/DC.

(Note-5) : Select 24VDC power supply with allowable momentary power failure
period of 20ms or more.
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(2) Motion control specifications/performance specifications

(a) Motion control specifications

ltem

Specification

Number of control axes

Up to 16 axes

SV13

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

Operation cycle

(default)
SVv22

0.44ms/ 1 to 4 axes
0.88ms/ 5 to 12 axes
1.77ms/13 to 16 axes

Interpolation functions

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

Control modes

PTP (Point to Point) control, Speed control, Speed-position control (External input signal
(DOG) of servo amplifier usable), Fixed-pitch feed, Constant speed control,
Position follow-up control, Speed control with fixed position stop, Speed switching control,
High-speed oscillation control, Synchronous control (SV22)

Acceleration/
deceleration control

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

Compensation

Backlash compensation, Electronic gear, Phase compensation (SV22)

Programming language

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

Servo program capacity

16k steps

Number of positioning
points

3200 points
(Positioning data can be designated indirectly)

Peripheral I/F

USB/RS-232 (PLC CPU area), PERIPHERAL I/F (Motion CPU area)

Home position return
function

Proximity dog type (2 types), Count type (3 types, External input signal (DOG) of servo
amplifier usable), 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 channels (Q173DPX use)

Possible to connect 1 channel (Q170MCPU's internal I/F use) "™

Synchronous encoder
operation function

Possible to connect 8 channels (SV22 use, Incremental only) (Note-2)

M-code function

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

Limit switch output

Number of output points 32 points

function

function Watch data: Motion control data/Word device

ROM operation function Provided

External input signal Q172DLX or External input signals (FLS/RLS/DOG) of servo amplifier
High-speed reading Provided

(Via internal I/F/input module, Via tracking of Q173DPX)

Forced stop

Motion controller forced stop (EMI connector, System setting),
Forced stop terminal of servo amplifier

Number of I/O points

Total 256 points (Internal I/F (Input 4 points, output 2 points) + I/O module)

Mark detection function

Provided

Clock function

Provided
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Motion control specifications (continued)

Item Specification
Security function Provided
All clear function Provided
Remote operation Remote RUN/STOP, Remote latch clear
Digital oscillation function Provided

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

Number of SSCNETII
(Note-3) 1 system
systems
Motion related interface Q172DLX : 2 module usable
module Q173DPX : 3 modules usable

(Note-1) : When the manual pulse generator is used with the Q170MCPU's internal I/F, do not set the Q173DPXin the
System Settings.

(Note-2) : Any incremental synchronous encoder connected to the Q170MCPU's internal I/F will automatically be assigned
an Axis No. one integer greater than the number of encoders connected to any Q173DPX modules.

(Note-3) : The servo amplifiers for SSCNET cannot be used.

(Note-4) : 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

(Operation control + Transition)

Item Specification
Code total
(Motion SFC chart + Operation control + 543k bytes
Motion SFC program capacity | Transition)
Text total
484k bytes

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 ! I - pSBreg L b
Number of selective branches/branch 255
Number of parallel branches/branch 255
Parallel branch nesting Up to 4 levels

Operation control program
(FIFS)
/
Transition program
(©)

Number of operation control programs

4096 with F(Once execution type) and FS(Scan execution type)
combined. (F/FSO0 to F/FS4095)

Number of transition programs

4096(GO to G4095)

Code size/program

Up to approx. 64k bytes (32766 steps)

Number of blocks(line)/program

Up to 8192 blocks (in the case of 4 steps(min)/blocks)

Number of characters/block

Up to 128 (comment included)

Number of operand/block

Up to 64 (operand: constants, word device, bit devices)

() nesting/block

Up to 32 levels

Operation control program

Calculation expression/bit conditional expression

Descriptive

expression | Transition program

Calculation expression/bit conditional expression/
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 main cycle of Motion controller
Event task | Fixed cycle Execute in fixed cycle
ix
o venttas Y (0.44ms, 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 (D(P).GINT) from PLC.
Execute when input ON is set among interrupt module QI60
NMI task .
(16 poaints).
Number of 1/0 points (X/Y) 8192 points

Number of real I/O points (X/Y)

Total 256 points
(Internal I/F (Input 4 points, Output 2 points) + /0O module)

Number of devices
(Device In the Motion CPU
area only)

(Included the positioning
dedicated device)

Internal relays (M)

12288 points

Link relays (B) 8192 points
Annunciators (F) 2048 points
Special relays (SM) 2256 points
Data registers (D) 8192 points
Link registers (W) 8192 points
Special registers (SD) 2256 points
Motion registers (#) 12288 points

Coasting timers (FT)

1 point (888us)
te)

Multiple CPU area devices (UC\G)

Up to 14336 points "

(Note): Usable number of points differs according to the system settings.
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(8) PLC control specifications

Item

Specification

PLC CPU area

Program capacity, number of 1/O points and number of extensions
were limited to Q03UDCPU

Control method

Sequence program control method

1/0O control mode

Refresh mode

Sequence control language

Relay symbol language (ladder), logic symbolic language (list),
MELSAP3 (SFC), MELSAP-L, Structured text (ST)

square root, exponential operation, etc.)

LD instruction 0.02 s
Processing speed MOV instruction 0.04 ps
(sequence instruction) PC MIX value (instruction/us) 28

Floating point addition 0.12 us
Total number of instructions 858
Operation (floating point operation) instruction Yes
Character string processing instruction Yes
PID instruction Yes
Special function instruction (Trigonometric function, Yes

Constant scan

0.5 to 2000ms (Setting available in 0.5ms unit.)

Program capacity 20k steps (80k byte)
QCPU standard memory 8k bytes
CPU shared memory Multlplel QPU high speed 32K bytes
transmission area

No. of I/O device points (X/Y) 8192 points

. 512 points
No. of I/0 points (X/Y) ) ) . .

(Up to 320 points (64 points X 5 modules) is usable with /O module.)

Internal relay (M) 8192 points
Latch relay (L) 8192 points
Link relay (B) 8192 points
Timer (T) 2048 points
Retentive timer (ST) 0 points
Counter (C) Points by default 1024 points
Data register (D) (changeable by parameters) 12288 points
Link register (W) 8192 points
Annunciator (F) 2048 points
Edge relay (V) 2048 points
Link special relay (SB) 2048 points
Link special register (SW) 2048 points
File register (R, ZR) 98304 points
Step relay (S) 8192 points
Index register/Standard devise register (Z) 20 points

Index register (Z)
(32-bit modification specification of ZR device)

Up to 10 points (Z0 to Z18)
(Index register (Z) is used in double words.)

Pointer (P) 4096 points
Interrupt pointer (1) 256 points
Special relay (SM) 2048 points
Special register (SD) 2048 points
Function input (FX) 16 points
Function output (FY) 16 points
Function register (FD) 5 points
Local device Yes
Device initial values Yes
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PLC control specifications (continued)

Item Specification
Number of extensions 1 extension (Q52B/Q55B usable)
. . » Extension base unit use : Connection after the extension base unit of
Extension base unit
GOT bus connection stage 1
» Extension base unit not use : Direct bus connection to Motion controller

PC type when program is made by GX Developer QO3UDCPU

(4) Q170MCPU names of parts

With front cover open,

Side face Front face and battery holder remove
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No. Name Application
1) |7-segment LED Indicates the operating status and error information.
Rotary function select 1 switch « Set the operation mode.
2) (SW1) (Normal operation mode, Installation mode, Mode operated by ROM, etc)
Rotary function select 2 switch + Each switch setting is 0 to F.
3) (SW2) (Factory default in SW1 "A", SW2 "(0" position)
" " * ON (red) : The internal power (5VDC) is ON.
4) |'POWER"LED * OFF : The internal power (5VDC) is OFF.
* Move to RUN/STOP
RUN : Sequence program/Motion SFC program is started.
5) |[RUN/STOP/RESET switch STOP : Sequence program/Motion SFC program is stopped.
* RESET (Momentary switch)
Set the switch to the "RESET" position 1 second or more to reset the hardware.
For communication I/F with peripheral devices
* Upper LED
Remains flashing : It communicates with the personal computer.
ON : It does not communicate with the personal computer.
6) |PERIPHERAL I/F connector
* Lower LED
Data transmission speed
ON : 100Mbps
OFF : 10Mbps
7) |SSCNETI CN1 connector (Note-1) |Connector to connect the servo amplifier
Connector to connect the manual pulse generator/incremental synchronous
8) [Internal I/F connector encoder, or to input/output the signals.
(Voltage-output/open-collector type, Differential-output type)
9) |24VDC power supply connector [The DC power of 24VDC is connected.
10) |Serial number display Displays the serial number described on the rating plate.
. . Indicates the mode of the PLC CPU area.
11) "/MODE" LED * ON (green) : Q mode
Indicates the operating status of the PLC CPU area.
* ON : During operation with the RUN/STOP/RESET switch set to "RUN".
» OFF : During stop with the RUN/STOP/RESET switch set to "STOP".
When an error is detected and operation must be halted due to the error.
* Remains flashing : Parameters or programs are written with the RUN/STOP/
RESET switch set to "STOP", and then the RUN/STOP/
RESET switch is turned from "STOP" to "RUN".
» To turn ON the "RUN" LED after writing the program, carry
out the following steps.
1) Set the RUN/STOP/RESET switch in the order of "RUN"
12) ["RUN" LED to "STOP" to "RUN".
2) Reset with the RUN/STOP/RESET switch.
3) Power ON the Motion controller again.
» To turn ON the "RUN" LED after writing the parameters,
carry out the following steps.
1) Reset with the RUN/STOP/RESET switch.
2) Power ON the Motion controller again.
(If the RUN/STOP/RESET is set in the order of "RUN" to
"STOP" to "RUN" after changing the parameters, network
parameters and intelligent function module parameters
will not be updated.
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No. Name Application

Indicates the operating status of the PLC CPU area.
* ON : Detection of self-diagnosis error which will not stop operation, except
battery error. (When operation continued at error detection is set in the
13) ["ERR." LED parameter setting.)
* OFF : Normal
» Remains flashing :Detection of error whose occurrence stops operation.
Resetting with the RUN/STOP/RESET switch becomes valid.

Indicates the operating status of the PLC CPU area.
14) |"USER" LED * ON : Annunciator (F) turned ON
* OFF : Normal

Indicates the operating status of the PLC CPU area.

* ON (yellow) : Occurrence of battery error due to reduction in battery voltage of the
memory card.

* ON (green) : Turned ON for 5 seconds after restoring of data backup to the

19) 'BAT."LED standard ROM by the latch data backup is completed.
* Remains flashing (green): Backup of data to the standard ROM by latch data
backup is completed.
* OFF : Normal
Indicates the operating status of the PLC CPU area.
16) |"BOOT" LED * ON : Start of boot operation

» OFF : Non-execution of boot operation

» Connector to connect the peripheral devices for USB connection
17) [USB connector (Connector type mini B)
+ Connect with the dedicated cable for USB

» Connector to connect the peripheral devices for RS-232 connection

18) |RS-232 "
) |RS-232 connector - Connect with the dedicated cable (QC30R2) for RS-232

Forced stop input connector (EMI)|Input to stop all axes of servo amplifier in a lump

19) [(Note-2) EMI ON (opened) : Forced stop
EMI OFF (24VDC input) : Forced stop release
20) |Memory card EJECT button Used to eject the memory card from the Motion controller

21) [Memory card loading connector _|Connector used to load the memory card to the Motion controller

22) |Battery holder (Note-3) Battery holder to set the Q6BAT/Q7BAT

23) |Module fixing screw hole (Note-4) Hole for screw used to fix to the control panel

24) |FG terminal Ground terminal connected with the shield pattern of the printed circuit board

25) |Extension cable connector Connector for transfer of signals to/from the extension base unit.

(Note-1) : Put the SSCNETII cable in the duct or fix the cable at the closest part to the Motion controller with bundle
material in order to prevent SSCNETII cable from putting its own weight on SSCNETII connector.

(Note-2) : Be sure to use the cable for forced stop input (sold separately). The forced stop cannot be released without
using it.
If the cable for forced stop input is fabricated on the customer side, make it within 30m(98.43ft.).

(Note-3) : Be sure to set the battery. The data (Refer to Section 6.5.) of RAM buiilt-in Motion controller are not backed up if
the battery cable is not set correctly.

(Note-4) : Purchase the M5 screws.
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(5) 7-segment LED display
The LED displays/flashes in the combination with errors.

Iltem 7-segment LED Remark
It takes about 10 seconds to initialize
- - (RUN/STORP display).
:.' : : : : Execute the power cycle of the Motion controller
- - if the operation stopped at initializing. It may be
Start { Initializing Motion controller's hardware fault when it is not
." ." improved.

a :' :( Explain the error symptom (LED display) and get
advice from our sales representative for the
modules with failure.

Normal " " remains flashing Normal operation
N\
Steady "INS" displa Mode to install the operating system software via
Installation mode : "' ! ¢ y ) 'SP .y, ! perating sy v
%y " " remains flashing personal computer.
Mode to operate based on the user programs
Mode operated by . . . e .
RAM " " remains flashing and parameters stored in the RAM built-in Motion
_ B controller.
Operation
mode Mode to operate after the user programs and
Mode operated by Steady " . " display, parameters stored in the FLASH ROM built-in
ROM . * " " remains flashing Motion controller are read to the RAM built-in
Motion controller.
.' .' ." Stopped the Motion SFC program with the PLC
STOP " Steady "STP" displa

) y P& |READY flag (M2000) OFF.

Executed the Motion SFC with the PLC READY
RUN )~ W Steady "RUN" displa
O X | y P& lftag (M2000) ON.
Early stage warnin > Displayed at battery voltage 2.7V or less.
ysiag 9 ,'-' : : Steady "BT1" display played al batiery volage <
Battery  [(2.7V orless) VY Refer to Section "6.5 Battery".
error Final stage warnin i Displayed at battery voltage 2.5V or less.
9 9 ,'-' : ,-‘ Steady "BT2" display prayed & batiery volage <
(2.5V or less) Y Vo Refer to Section "6.5 Battery".
Operating system software R l." (] (] - N . . It becomes the status of installation mode when
) 70 0 'A00" remains flashing ) ] .
not installed PN N e the operating system software is not installed.
:\ .." 7. /7
D " AL" flashes 3 times System setting error of the Motion controller
Svstem setting error < ‘ | Refer to the "Q173DCPU/Q172DCPU Motion
y 9 Steady " L01" displa controller Programming Manual (COMMON)" for
N\
) X} ( y pay details.
R SR |
A " AL" flashes 3 times Servo error of the Motion controller
Servo error < ! Refer to the Programming Manual of the

.v .v‘ ( Steady " S01" display operating system software used for details.

DRCR MR |
Hardware fault or software fault

WDT error Steady "..." display Refer to the Programming Manual of the
’ ) ’ operating system software used for details.
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Item 7-segment LED Remark
R R
4 ) " AL" flashes 3 times
1
| " A g
= Steady " A1" display . )
(K] ( ) ) Setting error of the Multiple CPU system
) . (Self-diagnosis error) R )
Self diagnostic error > Refer to the "Q173DCPU/Q172DCPU Motion
rror related for Multiple . . controller Programming Manua or
E lated for Multiple CPU L ller P ing M | (COMMON)" fi
- e 4-digits error code is .
.‘ X . . . |details.
" u displayed in two sequential
flashes of 2-digits each.
. ) (ex. error code [3012])
D/
(3
L

POINTS

(1) An error is displayed at the 7-segment LED, confirm the error code etc. using

MT Developer2.

(2) Refer to the Motion CPU error batch monitor of MT Developer2 or error list of
Programming Manual for error details.

(6) Rotary switch assignment
(a) Rotary function select 1 switch (SW1)

Rotary switch Setting (Note) Mode Description
«¥075 0 Normal mode Normal operation mode
q%
Installed the operating system software usin
(%'6 gL A Installation mode P 9sy 9
MT Developer2
(Note): Not to be set except above setting.
(b) Rotary function select 2 switch (SW2)
Rotary switch Setting (Note) Mode Description
Normal operation mode
0 Mode operated by RAM | (Operation by the setting data and parameters
stored in the RAM built-in Motion controller.)
Q‘o? 07 <o Mode to operate based on the setting data and
% c‘: 6 Mode operated by ROM | parameters wrote to the FLASH ROM built-in
85279 .
6gl Motion controller.
Ethernet IP address .
8 . Mode to display the Ethernet IP address.
display mode
C SRAM clear SRAM "0" clear

(Note): Not to be set except above setting.

A CAUTION

@ Be sure to turn OFF the Motion controller's power supply before the rotary switch setting change.
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(7) Operation mode
(a) Rotary switch setting and operation mode

Rotary switch setting )
Operation mode
SW1 SW2

A Any setting (Except C) |Installation mode

0 0 Mode operated by RAM

0 6 Mode operated by ROM

0 8 Ethernet IP address display mode
Any setting C SRAM clear ")

(Note) : The data (Refer to Section 6.5) of RAM built-in Motion controller are cleared.

(b) Operation mode overview

Operation mode

7-segment LED

Operation overview

Installation mode

L

« Steady "INS" display at the 7-segment LED.

« Operating system software can be installed.

* It is STOP status regardless of the RUN/STOP/RESET switch position at the
front side of Motion controller.

* Digital oscilloscope function cannot be used.

Mode operated by
RAM

« " . "remains flashing in the first digit of 7-segment LED.
* It operates based on the user programs and parameters stored in the RAM
built-in Motion controller.

Mode operated by
ROM

« " . "remains flashing in the first digit and steady" . "display in the second digit
of 7-segment LED.

* Operation starts after the user programs and parameters stored in the FLASH
ROM built-in Motion controller are read to the RAM built-in Motion controller at
power supply on or reset of the Motion controller.

If the ROM writing is not executed, even if the user programs and parameters
are changed using the MT Developer2 during mode operated by ROM,
operation starts with the contents of the FLASH ROM built-in Motion controller
at next power supply on or reset.

Also, If the ROM writing is not executed, even if the auto tuning data are
reflected on the servo parameter of Motion controller by operation in the auto-
tuning setting, operation starts with the contents of the FLASH ROM built-in
Motion controller at next power supply on or reset.

Ethernet IP address

Refer to next

* Refer to next page "(c) Ethernet IP address display mode overview".

display mode page (c) « Digital oscilloscope function cannot be used.
« " . "remains flashing in the first digit of 7-segment LED.
1 )1 |- The data (Refer to Section 6.5) of RAM built-in Motion controller are cleared by
SRAM clear ,: :' oy

turning ON the Motion controller's power supply after the rotary switch2 is set to
llCll'

POINTS

Be sure to turn OFF the Motion controller's power supply before the rotary switch
setting change.
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(c) Ethernet IP address display mode overview

7-segment LED Operation overview
L IP address N
| IO RSO B B N B G w N b N Do (| (ex. 192.168.3.39)
A (D Y =R = Y = Q. 2 .q .
Subnet mask pattern
L (Note)
." ’-' - —>£‘ .‘-' h—»,:‘ .:' 5—»,:‘ .:' .:'—> ::j (ex. 255.255.255.0)
. N l
Default router IP
i (O I T = | |address ™
= N = B = B = I = e 2.7 .7 (ex. 192.168.3.1)
!
Link status
L. 0 ) Disconnect - 0 )
L g [ (|
Connect
(10Mbps) 1 5 Full duplex I | IO
(I N R R
Connect
(100Mbps) («§ 71 1 Half duplex 00D .:4
Ca R

(Note): When the Ethernet parameters are not written in the Motion controller, the addresses
are displayed as follows.
* |P address :192.168.3.39
» Subnet mask pattern : 255.255.255.0
+ Default router IP address : 192.168.3.1
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(8) Internal I/F connector
(a) The pin layout of the Q170MCPU's internal I/F connector
Use the internal I/F connector on the front of the Q170MCPU to connect to
manual pulse signals and incremental synchronous encoder signals.
The following is the pin layout of the internal I/F connector as viewed from

the front.
Internal I/F connector
Pin No. | Signal Name | Pin No. | Signal Name
50 SG 25 HBL
@ (Note-1)---| 49 SEL 24 HBH (Note-3)
48 SG 23 HAL
o 47 SG 22 HAH
] 46 5V 21 HB }(Note-Z)
g 45 5V 20 HA
E 44 No connect 19 No connect )
= 43 No connect 18 No connect
E 42 No connect 17 No connect
S 41 No connect 16 No connect
E 40 | No connect 15 | No connect
E (Note-6)< 39 No connect 14 No connect (Note-6)
5 38 No connect 13 No connect
E 37 No connect 12 No connect
q 36 No connect 11 No connect
- 35 No connect 10 No connect
@ 34 No connect 9 No connect
33 No connect 8 No connect | J
(Note-5)---| 32 COM2 7 COM2  |---(Note-5)
31 D02 6 DO1
(Note-4)---| 30 CcoMm1 5 COM1 |-~ (Note-4)
29 DI4 4 DI3
28 DI2 3 DI1
(Note-6){ 27 No connect 2 No connect }(Note-G)
26 No connect 1 No connect

Applicable connector model name
HDR type connector (HONDA TSUSHIN KOGYO CO., LTD.)
HDR-E50MSG1+ connector }(Aﬁachment)
HDR-E50LPH connector case
(Note-1): Input type from manual pulse generator/Incremental synchronous encoder
switched by SEL .
Not connected: Voltage-output/open-collector type
SEL-SG connection: Differential-output type
(Note-2): Voltage-output/open-collector type
Connect the A-phase signal to HA, and the B-phase signal to HB.
(Note-3): Differential-output type
Connect the A-phase signal to HAH, and the A-phase inverse signal to HAL.
Connect the B-phase signal to HBH, and the B-phase inverse signal to HBL.
(Note-4): "COM1" is the common terminal of DI1, DI2, DI3 and DI4.
(Note-5): "COM2" is the common terminal of DO1 and Do2.
(Note-6): Do not connect to any of the terminal is explained as "No connect".

REMARK

Be sure to use the Motion controller since the first digit "F" of serial number to use
the mark detection function. Refer to Section 2.2 for the serial number.
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(b) Input signal/Mark detection
1) Specifications of input signal/mark detection input signal

ltem Specifications
Number of input points 4 points
Input method Positive common/Negative common shared
Isolation method Photocoupler
Rated input voltage 24VDC
Rated input current (lIN) Approx. 5SmA

21.6 to0 26.4VDC

Operating voltage range i i
(24VDC  +10%, ripple ratio 5% or less)

ON voltage/current 17.5VDC or more/3.5mA or more
OFF voltage/current 5VDC or less/0.9mA or less
Input resistance Approx. 5.6kQ

. OFF to ON
Response time 1ms or less

ON to OFF

Common terminal arrangement 4 points/common (Common contact: COM1)
Indicates to display None

2) Interface between input signal/mark detection input signal

Input or , Pin No. Wiring L L
Signal name Internal circuit Description

output 1 2|1 3| 4 example

Input/ pio®™eD | 3 [ 28| 4 | 29 |—o_o— = | Signal input,

Input Mark detection Mark detection
s L

30 24\pDCNote-2)

signal input COM1 ———— [ signal input

(Note-1): O0=1to 4
(Note-2): As for the 24VDC sign, both "+" and "-" are possible.
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(c) Output signal

1) Specifications of output signal

ltem Specifications
Number of output points 2 points
Output method Sink/Source type
Isolation method Photocoupler

Rated load voltage

24VDC +10%

Maximum load current (lout)

40mA/point, 80mA/common

External power supply

21.6 t0 26.4VDC
(24VDC  +10%, ripple ratio 5% or less)

Maximum voltage drop at ON (Vdorp)

2.75VDC or less

OFF voltage/current

11VDC or less/1.7mA or less

Input resistance

Approx. 5.6kQ

OFF to ON

1ms or less

Response time

ON to OFF

1ms or less (Rated load, resistance load)

Common terminal arrangement

2 points/common(Common contact: COM2)

Indicates to display None
2) Interface between output signal
Input or , Pin No. Wiring L L
Signal name Internal circuit Description
output 1 2 example
Do Nete-1) 6 31 ’_Igsd x %
Output [ Output ZEFE Signal output
7 + -
com2 ——
32 24VDO(N018-2)

(Note-1): =110 2
(Note-2): As for the 24VDC sign, both "+" and "-" are possible.




2 SYSTEM CONFIGURATION

(d) Manual pulse generator/Incremental synchronous encoder input
1) Specifications of manual pulse generator/incremental synchronous
encoder

Item Specifications

| Signal input form Phase A/Phase B

Maximum input pulse . .
1Mpps (After magnification by 4, up to 4Mpps)
frequency

Pulse width 1us or more

Leading edge/trailing edge
geds ged9 0.25us or less

time

Phase difference 0.25us or more

High-voltage 2.0 t0 5.25VDC
Differential-output | | ow.voltage 0to 0.8VDC
type Differential voltage +0.2V
(26LS31 or Cable length 30m (98.43ft.)
equivalent )

1us

0.5us L 0.5us

Phase A y “
0.2

Sus

Phase B ‘_"_/

0.25us 0.25us
(Note): Duty ratio 50%

Example of waveform

Maximum input pulse 200kpps
frequency (After magnification by 4, up to 800kpps)
Pulse width 5us or more
Leading edge/trailing edge
) 1.2us or less
time
Phase difference 1.2Us or more
Vol Y High-voltage 3.0t05.25 VDC
tage-out
©rage-oLipy Low-voltage 0101.0VDC
Open-collector
Cable length 10m (32.81ft.)
type 5us

2.5us L 2.5us

Phase A y ﬁL

1.2us

Phase B ‘_"_/

1.2us 1.2us
(Note): Duty ratio 50%

Example of waveform

POINT

Use a manual pulse generator or an incremental synchronous encoder that
consumes less than 0.2[A] of current.




2 SYSTEM CONFIGURATION

2) Interface between manual pulse generator (differential-output type)/
incremental synchronous encoder

gEtL:)tu(ir Signal name Pin No. Wiring example| Internal circuit Specification Description
A+ «Rated input voltage For connection manual
Manual HAH 22 A 5.5VDC or less pulse generator/
pulse incremental
generator, A *HIGH level ;ﬂ‘gg TUBS encoder
phase A HAL 23 2.0 to 5.25VDC «Pulse Widt;\
Manual pulse 1us or more
generator/ |\ |- — — — — — ] eSO TE
Incremental I
B+ 24 synchronous «LOW level T osus | oo
Manual HBH encoder or more . | _ormore,
ulse ~_ 0.8VDC or less a0 | T TOTC,.|
|I']pUt p or | o (Duty ratio: 50%)
generator, _ * | eading edge, Trailin
phase B HBBL 25 .istﬁgﬂeg[ edge ti?ne-?-(;zsus ogr less
______ q *Phase difference
phase A = LT L—
Select type 49 (Note-2) 1_:? Phase B —] I.I-I_ 2.5us or
signal SEL more
(1) Positioning address
increases if Phase A
leads Phase B.
(2) Positioning address
P |
p5(Note-1) 45 ower Supply decreases if Phase B
46 5VDC
- 5V leads Phase A.
Power N L+
supply SG -
47 1
SG 48
50

(Note-1): The 5V(P5)DC power supply from the Q170MCPU must not be used if a separate power supply
is applied to the manual pulse generator/incremental synchronous encoder.
If a separate power supply is used, be sure it is 5V voltage.
Anything else may cause a failure.
(Note-2): Connect SEL to the SG terminal if the manual pulse generator (differential-output type)
/incremental synchronous encoder is used.



2 SYSTEM CONFIGURATION

3) Interface between manual pulse generator (voltage-output/open-
collector type)/incremental synchronous encoder

Input or . . . - I .
OStput Signal name Pin No. Wiring example| Internal circuit Specification Description
; For connection manual
Manual *Rated input voltage
A 55VDC or less pulse generator/
pulse incremental
generator, 20 HIGH level synchronous encoder
Phases A, B
phase A 3t0 5.25VDC/ ; A
HA Manual pulse 2mA or less F’U|Stzuvsvlgrﬂr:mre
generator/ \ [ | fe——"
Incremental r
Manual synchronous *LOW level T 250 | 20
| pulse encoder 1VDC or less/ <L.~Lol
nput generator, 21 5mA or more (Duty ratio: 50%)
* L eading edge, Trailing
phase B
HB edge time =+ 1.2us or less
*Phase difference
phase A — LI L—
Select type Phase B _iE_I_I_
signal 49 No connect %ﬁo‘}tg or
SEL (1) Positioning address
increases if Phase A
leads Phase B.
2) Positioning address
- 45 (
PS(NOte R 46 Power supply decreases if Phase B
2% J_5\_:_DC leads Phase A.
Power
supply sG T -
47
SG 48
50

(Note-1): The 5V(P5)DC power supply from the Q170MCPU must not be used if a separate power supply
is applied to the manual pulse generator/incremental synchronous encoder.
If a separate power supply is used, be sure it is 5V voltage.

Anything else may cause a failure.
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4) Connection examples of manual pulse generator/incremental
synchronous encoder

Differential-output type Voltage-output/Open-collector type
Manual pulse generator/ Manual pulse generator/
Q170MCPU Incremental synchronous  170McPU Incremental synchronous
encoder side encoder side
Signal name R RERE LR - Signal name| -------------- -
[l [ [ [
HAH = = A HA = f T A
HAL . - A HB 4 — B
[l [ | T
HBH L . B SG / C0 § ov
[ [ | o
HBL . . B e /:/ = sV
[ [ \ " ,
SG = I — ov SG (i i ' = (Note-1)
L [ - [ i In__.l
5V - e 5V 5V b o
(Note-2); | L _1,_ : ! : :
SG :‘ o L 1LT (Note-1) SEL /S_h_iél_d ------- -
SEL ] ¥ Shell -
Shell |_—"Shield - J : Twist pair cable

J : Twist pair cable

(Note-1): The 5V(P5)DC power supply from the Q170MCPU must not be used if a separate power
supply is applied to the manual pulse generator/incremental synchronous encoder.
If a separate power supply is used, be sure it is 5V voltage. Anything else may cause a failure.
(Note-2): Input type from manual pulse generator/incremental synchronous encoder switched by SEL.
Not connected: Voltage-output/open-collector type
SEL-SG connection: Difference-output type

A\ CAUTION

@ If a separate power supply is applied to the manual pulse generator/incremental synchronous
encoder, be sure it is 5V voltage. Anything else may cause a failure.

@ Always wire the cables when power is off. Not doing so may damage the circuit of modules.

@ Wire the cable correctly. Wrong wiring may damage the internal circuit.

(e) Connection of manual pulse generator/incremental synchronous encoder
Manual pulse generators/incremental synchronous encoders of the voltage-
output/open-collector type and differential-output type can be connected.
Both connection methods are different. (Refer to this section (8)(a).)

) Connectable manual pulse generator/
Motion controller .
incremental synchronous encoder

Q170MCPU (Internal I/F) Up to 1 module
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(f) Axis No. of manual pulse generator/incremental synchronous encoder
Any incremental synchronous encoder connected to the Q170MCPU's
internal I/F will automatically be assigned an axis No. one integer greater
than the number of encoders connected to any Q173DPX modules.

The setting for the axis No. of manual pulse generator/incremental
synchronous encoder used by the internal I/F and Q173DPX.

Q170M Internal I/F

cPU p(Note-1) (Note-3)

1st 2nd 3rd

(Note-2)
Q173D | Q173D | Q173D
PX PX PX

(Note-1): O = Axis No.
The following Axis No.s are automatically set
depending on the number of Q173DPX modules.
* 0:P1

* 1:P4
P7 to P8 *2:P7

(Note-2): Q173DPX installed to the smallest slot number

P4 to P6 of the extension base unit is the 1st.
(Note-3): Axis No. P1 to P3 of the manual pulse generator

P1 to p3 | (Note-3) can be used.

(Note): When the manual pulse generator is used with the internal I/F, do not set the Q173DPX in the
System Settings.

. Number of Q173DPXs
Axis No.

0 1 2 3
P1 et
P2 @ @ @
P3
P4 ®
P5 — @ @
P6
P7 et

®

P8 —

@®: Usable by internal I/F.

(1): Usable only by the 1st Q173DPX
(2): Usable only by the 2nd Q173DPX
(3): Usable only by the 3rd Q173DPX

—: Unusable
(9) PERIPHERAL I/F connector
Item Specification
Data transmission speed 100Mbps/10Mbps
L Communication mode Full-duplex/Half-duplex
Transmission
Transmission method Base band
Cable length [m(ft.)] Up to 30 (98.43)
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(10) 24VDC power supply connector

24\V/DC power supply is supplied from the 24VDC power supply connector of
the front face of the Motion controller.

The pins layout (from front view) and connection of the 24VDC power supply
connector is shown below.

Pin No. Signal name Pin No. Signal name
1a(Note) 24V/(+) 1B 24V(+)
2AN®) 24G 2B 24G

(Note): Use "1A" and "2A" when the 24VDC voltage is applied
2A 2B on EMI connector and the forced stop input of EMI
connector is invalidated.

* Applicable connector model name
24VDC power supply connector set (Q170MPWCON) (Attachment)
1-1827864-2 connector (Tyco Electronics AMP K.K. make)
1827587-2 terminal

* Crimping tool
Tool type 1 1762846-1
Maker name : Tyco Electronics AMP K.K.

+ Conductor size for power line
0.34 to 0.37mm”

A CAUTION

@ 24V/(+) pin is upper side and 24G pin is lower side of 24VDC power supply connector (from front
view) of Motion controller. If the polarity is wrong, the unit may be damaged.

@ Recommend the use of twisted pair cabling for 24VDC power line

@ Power off the Motion controller before wiring 24VDC power supply.

@ Use proper size wire for 24VDC power line.
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(11) Selection of the modules used in the extension base unit
The modules used in the extension base unit are selected according to the total
of current consumption of the modules, and peripheral devices (Manual pulse
generator, Incremental synchronous encoder, etc.) supplied by the Motion
controller and Motion controller internal power supply.
5VDC internal current consumption of shared equipments with PLC might be
changed. Be sure to refer to the MELSEC-Q series PLC Manuals.

(a) Calculation example of module selection

<System configuration>

Q170M
CPU

-—| Incremental synchronous encoder

QX40 | Q173D | QY40P |QJ71 Q62DA QssB

PX LP21-25

MR-HDPO1

i

MR-HDPO1

* 5VDC current consumption of each module

Q170MCPU :2.00 [A] QY40P :0.065 [A]
Incremental synchronous encoder: 0.20 [A] QJ71LP21-25 : 0.55 [A]
QX40 :0.05[A] Q62DA :0.33 [A]
Q173DPX :0.38 [A] Q55B :0.10 [A]
MR-HDPO1 :0.06 [A]

» Power consumption of overall modules
Isv=2.00+0.20 + 0.05+0.38 + 0.06 X 2 + 0.065 + 0.55 + 0.33 + 0.10
=3.795 [A]
System configuration is possible because of the total of current
consumption 3.795 [A] is the allowable value 4[A] or less.

POINT |

Configure the system in such a way that the total current consumption at 5VDC of
all the modules is the allowable value 4 [A] or less.
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2.5.2. Extension base unit and extension cable

This section describes the specifications of the extension cables for the base units
(Extension base unit), and the specification standards of the extension base unit.
5VDC internal current consumption of base unit might be changed. Be sure to refer to
the MELSEC-Q series PLC Manuals.

(1) Extension base unit specifications

Type

P Q52B Q55B
ltem
Number of I/O modules 2 5
Possibility of extension Extendable
Applicable module Q series modules
5VDC internal current

0.08 0.10

consumption [A]

Fixing hole size M4 screw hole or ¢4.5 hole (for M4 screw)

106(W)x 98(H) * 44.1(D) 189(W)x 98(H) x 44.1(D)

Exterior dimensions

[mm(inch)] (4.17(W)x3.86(H) x1.74(D)) (7.44(W)x3.86(H) x1.74(D))
Mass [kg] 0.14 0.23
Attachment Fixing screw M4 X 14 4 pieces

(2) Extension cable specifications
The list below describes the specifications of the extension cables which can

be used.
Type
it QCO05B QC06B QC12B QC30B QC50B QC100B
em
Cable length[m(ft.)] 0.45(1.48) 0.6(1.97) 1.2(3.94) 3.0(9.84) 5.0(16.40) 10.0(32.81)
Application Connection between the Motion controller and extension base unit
Mass [kg] 0.15 0.16 0.22 0.40 0.60 1.11

POINT |

Use the extension cable of 10m (32.8ft.) or less.
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@)

Names of parts of the extension base unit
Names of parts of the extension base unit are described below.

(a) Extension base unit (Q52B, Q55B)

6‘) 5)
@Né% O oFB= o&== oB=7 o=~
2)—i
J = = = ' oo
ol 1o °
1)74_1
A
[¢) 0 0 [@)
4)
No. Name Application
1) Extension cable Connector for connecting an extension cable (for signal communications with the extension
connector base unit)
2 |8 Protective cover of extension cable connector. Before the GOT is connected, the area
ase cover
under the word "OUT" on the base cover must be removed with a tool such as nippers.
3) Stage No. setting Connector for setting the number of stages of extension base units. (Used for setting in
connector stage 1.)
Connector for installing the Motion modules, /0 modules, and intelligent function module.
To the connectors located in the spare space where these modules are not installed,
4) |Module connector )
attach the supplied connector cover or the blank cover module (QG60) to prevent entry of
dirt.
5) [Module fixing screw hole [Screw hole for fixing the module to the extension base unit. Screw size: M3 X 12
6) |Base mounting hole Hole for mounting this base unit onto the panel of the control panel (for M4 screw)
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(4) 1/O allocations
It is possible to allocate unique 1/0O No.s for each Motion CPU area independently
of the PLC CPU area’s I/O No.s.
ON/OFF data input to the Motion CPU area is handled via input devices PX,
while ON/OFF data output from the Motion CPU area is handled via output
devices PYO.
It is not mandatory to match the 1/0 device PX/PY No.s used in the Motion
program with the PLC I/O No.s; but it is recommended to make them match as
much as possible.

The following figure shows an example of 1/O allocation.

Q170MCPU

S

B D i I A
1 1 1
H V ‘ ' !
0 1 2 3 4
QX41 Q62DA QY41 QX41 QY41

X0 to X1F 20 to 3F Y80 to YOF | PXO0 to PX1F |PY20 to PY3F

(X40 to X5F) | (Y60 to Y7F)

J

PLC CPU area Motion CPU area
control module control module

(Note-1): When the number of modules to be installed is 32 points.
(Note-2): When the PX/PY No. does not match the PLC 1/O No.

Refer to the Q173DCPU/Q172DCPU Motion Controller Programming Manual
(COMMON) about the 1/O allocation setting method of the Motion CPU area, and refer
to APPENDIX 1.7 and the "QnUCPU User's Manual (Function Explanation, Program
Fundamentals)" about the I/O allocation setting method of the PLC CPU area.

POINT |

I/O device of the Motion CPU area can be set in the range PX/PY000 to PX/PYFFF.
The real I/O points must be 256 points or less. (As for the I/O No., it is possible not
to continue.)
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2.5.3 Q172DLX Servo external signals interface module

Q172DLX receives external signals (servo external signals) required for positioning

control.
(1) Q172DLX name of parts
nn —e——1)
5) L/ Q172DLX
L T
0]
CTRL E E 3)
[ 9
0o |
6) —Pﬁ?\u T Q1720LX 7
4)
No. Name Application

. Hook used to fix the module to the base unit.
1) |Module fixing hook , o .
(Single-motion installation)

Display the servo external input status from the external

equipment.
LED Details
2) | Input indicator LED Oto 1F Display for servo external signal input status of
each axis.

The proximity dog/speed-position switching signal (DOG/
CHANGE) does not turn ON without setting Q172DLX in the
system setting.

3) | CTRL connector The servo external signal input connector of each axis.

4) | Module mounting lever |Used to install the module to the base unit.

Module fixing screw Hole for the screw used to fix to the base unit.
hole (M3x12 screw : Purchase from the other supplier)

6) [Module fixing projection | Projection used to fix to the base unit.

7) | Serial number display | Display the serial number described on the rating plate.

POINT

Input indicator LED of the proximity dog/speed-position switching signal (DOG/
CHANGE) turns ON at the following conditions.

* Q172DLX is set on the system setting of MT Developer2.

* The proximity dog/speed-position switching signal (DOG/CHANGE) is input.

2-44
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(2) Performance specifications
(@) Module specifications

ltem Specifications
Number of I/O occupying points 32 points(l/O allocation: Intelligent, 32 points)
Internal current consumption(5VDC) [A] 0.06

98(H)x 27.4(W)*<90(D)
(3.86(H)*<1.08(W)x3.54(D) )
Mass [kg] 0.15

Exterior dimensions [mm(inch)]

(b) Input

ltem Specifications

Servo external signals : 32 points
. ) (Upper stroke limit, Lower stroke limit, Stop input,
Number of input points . . L .
Proximity dog/Speed-position switching signal)

(4 points X 8 axes)

Input method Sink/Source type
Isolation method Photocoupler
Rated input voltage 12/24VDC

Rated input current 12VDC 2mA/24VDC 4mA

10.2 to 26.4VDC

Operating voltage range . .
(12/24VDC  +10/ -15%, ripple ratio 5% or less)

ON voltage/current 10VDC or more/2.0mA or more
OFF voltage/current 1.8VDC or less/0.18mA or less
Input resistance Approx. 5.6kQ

Response time of the OFF to ON

Upper/Lower stroke limit and ON 1o OFF 1ms

STOP signal

Res;.)or.1se time of the OFF to ON 0.4ms/0.6ms/1ms

pI‘O)'(I'mIty dc'Jg, 'Spee.d- ON to OFF (CPU parameter setting, Default 0.4ms)
position switching signal

Common terminal arrangement 32 points/common (common terminal: B1, B2)
Indicates to display ON indication (LED)

External connector type 40 pin connector

Applicable wire size 0.3mm”

Applicable connector for the external AB6CON1 (Attachment),
connection ABCON2, AGCON3, AGCON4 (Optional)

Applicable connector/ )
ABTBXY36, A6TBXY54, A6TBX70 (Optional)

Terminal block converter module
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(3) Connection of servo external signals interface module
(a) Servo external signals
There are the following servo external signals.
(Upper stroke limit is limit value of address increase direction/lower stroke
limit is limit value of an address decrease direction.)
The Q172DLX is assigned a set of input No.s per axis. Make the system
setting of MT Developer2 to determine the 1/O No.s corresponding to the

axis No.s.
. o Number of points
Servo external signal Application
on one Q172DLX
Upper stroke limit input (FLS) ) .
For detection of upper and lower stroke limits.

Lower stroke limit input (RLS)
Stop signal input (STOP) For stopping under speed or positioning control. 32 points
Proximity dog/ For detection of proximity dog at proximity dog or count | (4 points/8 axes)
Speed-position switching input |type home position return of for switching from speed to
(DOG/CHANGE) position switching control.
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(b) The pin layout of the CTRL connector
Use the CTRL connector on the front of the Q172DLX module to connect to
servo external signals.
The following is the pin layout of the Q172DLX CTRL connector as viewed
from the front.

CTRL connector

|:| O Slgnal NO.K Pin No. | Signal Name | Pin No. | Signal Name - Slgnal No.
B20 FLS1 A20 FLS5
S 1 B19 RLS1 A19 RLS5
11 < > 5
00 B18 STOP1 A18 STOP5
00 L| B17 |DOG1/CHANGE1| A17 |DOGS/CHANGES | |
0o | B16 FLS2 A16 FLS6
00 B15 RLS2 A15 RLS6
00 2 < 6
00 B14 STOP2 A14 STOP6
00 L | B13 |DOG2ICHANGE2| A13 |DOG6/CHANGES | |
E g (| B12 FLS3 A12 FLS7
00 3 B11 RLS3 A11 RLS7 7
0 B10 STOP3 A10 STOP7
00 L| B9 |DOGS/CHANGE3| A9 |DOG7/CHANGE? | |
E g (| B8 FLS4 A8 FLS8
00 4 4 B7 RLS4 A7 RLS8 8
0o B6 STOP4 A6 STOPS
E g L| B5 |DOG4/CHANGE4| A5 |DOGS/CHANGES | ]
00 B4 No connect A4 No connect
N B3 No connect A3 No connect
HO B2 CcOoM A2 No connect
B1 COM A1 No connect

Applicable connector model name
ABCON1 type soldering type connector
FCN-361J040-AU connector (FUJITSU COMPONENT LIMITED) (Attachment)
FCN-360C040-B connector cover

ABCON2 type Crimp-contact type connector
ABCONS3 type Pressure-displacement type connector (Optional)
ABCON4 type soldering type connector

DOG/CHANGE, STOP, RLS, FLS functions of each axis(1to 8) | For information about
DOG/CHANGE. . . . . . Proximity dog/Speed-position ponal detal, roror 0
s X the programming manual.
switching signal
STOP ¢ ¢ ¢ 0000 000 Stop signal
RLS = ccrce s Lower stroke limit
FLS === omme Upper stroke limit

(Note) : Connector/terminal block conversion modules and cables can be
used at the wiring of CTRL connector.
ABTBXY36/A6TBXY54/A6TBX70 : Connector/terminal block

converter module
ACOTB (O:Length [m]) : Connector/terminal block
converter module cable

POINT |

Signal No. 1 to 8 can be assigned to the specified axis. Make the assignment in the
system settings of MT Developer2.
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(4) Interface between CTRL connector and servo external signal

Igptut (:r Signal name | Pin No. LED Wiring example Internal circuit Specification Description
utpu
FLS1 B20 0 - Supply voltage
FLS2 B16 4 12t0 24 VDC
FLS3 B12 8 | Upper stroke (102 t0 26.4 VDC,
FLS4 B8 C | limitinput 5.6k zhab"l'z)e" power | ris
FLS5 A20 10 |—a o e PPl
FLS6 A16 14 (T
FLS7 A12 18 ¥
_ FLss | oA _ |\ 1Ccll — | | _____]|
RLS1 B19 1
RLS2 B15 5
RLS3 B11 9
RLS4 B7 D
RLS5 A19 1 Lower stroke RLS
RLS6 A15 15 limitinput | ] 56k
RLS7 Al 19 | N _
Input RLSS A7 D @gx. +High level
— = - - == |-—-1"T - - = = 10.0 VDC or more/|— — — — — — -
STOP1 B18 2 2.0mA or more
STOP2 B14 6
STOP3 B10 A
STOP4 B6 E Stop sianal sTOP
STOP5 A18 12 iFr)w u?
STOP6 A14 16 P Sﬁﬁ? _
STOP7 A10 1A |T7° ° —
STOP8 A6 1E Y& +Low level
coaccer | B 5 [| =~~~ || [T 1evoceres
DOG/CHANGE2 B13 7 Proximity dod/ ’
DOG/CHANGE3 | B9 B roximity dog
DOG/CHANGE4 B5 F Speed-position
DOG/CHANGES A17 13 switching signal DOG/CHANGE
DOG/CHANGE® A13 17 _ 5.6kQ
DOG/CHANGE? | A9 1B |0 Oo— —
IDOG/CHANGES | A5 _ |_1F || _ _ _ _ @B 0 |-
- 4 Common terminals
Zow)er supply B1 B2 N for servo external
ote 1™ . .
12VDC to 24VDC input signal.
(Note): As for the connection to power line (B1, B2), both "+" and "-" are possible.
@ Always use a shield cable for connection of the CTRL connector and external equipment, and
avoid running it close to or bundling it with the power and main circuit cables to minimize the
influence of electromagnetic interface. (Separate them more than 200mm (0.66ft.) away.)
@ Connect the shield wire of the connection cable to the FG terminal of the external equipment.
@ Make parameter setting correctly. Incorrect setting may disable the protective functions such
as stroke limit protection.
@ Always wire the cables when power is off. Not doing so may damage the circuit of modules.
@ Wire the cable correctly. Wrong wiring may damage the internal circuit.




2 SYSTEM CONFIGURATION
________________________________________________________________________________________________________________________________|
2.5.4 Q173DPX Manual pulse generator interface module

Q173DPX receive signals required for Manual pulse and Incremental synchronous
encoder (Voltage-output/Open-collector type/Differential-output type) input.

(1) Q173DPX name of parts

no ' 1)

5)4—" L/ Q;inD;.;(B TREN
N )
3 3 3
10 ]
)
0o
I}
I}
oo
(U]
(U]
0o
0o
0o
PULSER g E 3)
oo
(U]
~EO2 (U]
] 0o
6) = K
=Y ] oo
om0 10
(I}
I —
(] 10
< Q173DPX
e U i T8
4)
No. Name Application

. Hook used to fix the module to the base unit.
1) [ Module fixing hook . o )
(Single-motion installation)

Display the input status from the external equipment.

LED Details
Display for input signal status of manual
PLSA 1t03 | Payiorinbutsig ! !
pulse generator/incremental synchronous
PLSB 1t03
2) |Input indicator LED encoder phases A, B
Display for signal status of tracking
TREN 1to3

enable.

The manual pulse generator/incremental synchronous

encoder phases A, B and tracking enable signal does not

turn ON without setting Q173DPX in the system setting.
Input connector of the Manual pulse generator/Incremental

3) [PULSER connector
synchronous encoder.

4) | Module mounting lever Used to install the module to the base unit.

. Hole for the screw used to fix to the base unit
5) [Module fixing screw hole

(M3x12 screw : Purchase from the other supplier)
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No. Name Application

Detection setting of TREN1 signal
Dip switch 1 |SW1 SW2

OFF OFF . )
TREN is detected at leading
ON ON .
edge of TREN signal.
. . ON OFF
Dip switch 2
. OFF ON TREN is detected at trailing edge
. . ote-
Dip switches of TREN signal.
~m 10 Detection setting of TREN2 signal
N Dip switch 3 |SW3 Sw4
@ OFF OFF TREN is detected at leadi
is detected at leadin
6) N = ON ON ! 9
edge of TREN signal.
Ol ] . . ON OFF
Dip switch 4
ol OFE TREN is detected at trailing edge

of TREN signal.
Detection setting of TREN3 signal

(Factory default in OFF

position)

Dip switch 5 [SW5 SW6
OFF OFF
ON ON TREN is detected at leading

edge of TREN signal.
Dip switch 6 ON  OFF
TREN is detected at trailing edge

OFF ON

of TREN signal.
7) |Module fixing projection | Projection used to fix to the base unit.

8) [ Serial number display Display the serial number described on the rating plate.

(Note-1) : The function is different according to the operating system software installed.

A CAUTION

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

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

POINTS

Input indicator LED of the manual pulse generator/incremental synchronous
encoder phases A, B and tracking enable signal turns ON at the following
conditions.
(1) PLS.A1t03,PLSB11t03
* Q173DPX is set in the system setting of MT Developer2.
* All axes servo ON command (M2042) turned on.
» Manual pulse generator enable flag (M2051, M2052, M2053) turned on.
» Manual pulse generator signal is input.
(2) TREN1to3
* Q173DPX is set in the system setting of MT Developer2.
* The tracking enable signal is input.
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(2) Performance specifications
(@) Module specifications

ltem

Specifications

Number of I/O occupying points

32 points(l/O allocation: Intelligent, 32 points)

Internal current consumption(5VDC)[A]

0.38

Exterior dimensions [mm(inch)]

98(H) < 27.4(W)><90(D) (3.86(H)>x1.08(W)Xx3.54(D) )

Mass [kg]

0.15

(b) Tracking enable signal input

ltem

Specifications

Number of input points

Tracking enable signal : 3 points

Input method Sink/Source type

Isolation method Photocoupler

Rated input voltage 12/24VDC

Rated input current 12VDC 2mA/24VDC 4mA
10.2 t0 26.4VDC

Operating voltage range

(12/24VDC  +10/ -15%, ripple ratio 5% or less)

ON voltage/current

10VDC or more/2.0mA or more

OFF voltage/current

1.8VDC or less/0.18mA or less

Input resistance

Approx. 5.6kQ

OFF to ON

Response time

ON to OFF

0.4ms/0.6ms/1ms
(CPU parameter setting, Default 0.4ms)

Common terminal arrangement

1 point/common(Common contact: TREN.COM)

Indicates to display

ON indication(LED)

(Note): Functions are different depending on the operating system software installed.

(c) Manual pulse generator/Incremental synchronous encoder

input
Item Specifications
Number of modules 3/module
Voltage-output/ High-voltage 3.0 to 5.25VDC
Open-collector type Low-voltage 0to 1.0vDC
Differential-output type High-voltage 2.0 t0 5.25VDC
(26LS31 or equivalent) Low-voltage 0to 0.8VDC

Input frequency

Up to 200kpps (After magnification by 4)

Applicable types

Voltage-output type/Open-collector type (5VDC),
Recommended product: MR-HDPO1,
Differential-output type: (26LS31 or equivalent)

External connector type

40 pin connector

Applicable wire size

0.3mm2

Applicable connector for the external
connection

ABCON1(Attachment)
ABCON2, AGCON3, AGCON4 (Optional)

Voltage-output/

Cable length Open-collector type

Differential-output type

30m (98.43ft.)
(Open-collector type: 10m (32.81ft.) )
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(3) Connection of manual pulse generator
Manual pulse generators of the voltage-output/open-collector type and
differential-output type can be connected. Both connection methods are different.
(Refer to this section (5).)
When the manual pulse generator is connected to the Q173DPX, it cannot be
connected to the internal I/F.

Motion controller Connectable manual pulse generator

Up to 3 modules

Q170MCPU
(Q173DPX: Up to 1 module)

(4) Connection of incremental synchronous encoder
Incremental synchronous encoders of the voltage-output/Open-collector type and
differential-output type can be connected. Both connection methods are different.
(Refer to this section (5).)

Motion controller Connectable synchronous encoder

Up to 8 modules

Q170MCPU
(Q173DPX: Up to 3 modules)
Q170MCPU Up to 7 modules
(Combination of Q173DPX

(Q173DPX: Up to 2 modules)

and internal I/F)
(Note): Refer to Section 2.5.1 for details of the internal I/F.

* Tracking enable signal
Tracking enable signal of Q173DPX is used to start the input from incremental
synchronous encoders.
The external input signal of the incremental synchronous encoder is indicated
below.
This signal is used as the input start signal or high-speed reading function from
incremental synchronous encoder.

External input signal of the L Number of points on
) Application
incremental synchronous encoder one Q173DPX
. ) ) Input start function from incremental Each 1 point
Tracking enable signal input i
synchronous encoder ( Total 3 points )
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(5) Connection of manual pulse generator interface module
(a) The pin layout of the PULSER connector
Use the PULSER connector on the front of the Q173DPX module to
connect to manual pulse signals and incremental synchronous encoder
signals.
The following is the pin layout of the Q173DPX PULSER connector as
viewed from the front.

PULSER connector

Pin No. | Signal Name |Pin No. | Signal Name
UQ 2)---| B20 HB1 A20 HA1 -~ 2)
— B19 SG A19 SG
g E B18 5V A18 HPSEL1 |- 1)
00 3){ B17 HA1N A17 HA1P } 3
00 B16 HB1N A16 HB1P
0 2)---| B15 HB2 A15 HA2 - 2)
g E B14 sG Al4 sG
00 B13 5V A13 HPSEL2 |--- 1)
00 B12 HA2N A12 HA2P
010 3){ } 3)
B11 HB2N A11 HB2P
g E 2)---| B10 HB3 A10 HA3 --- 2)
0o B9 SG A9 SG
0o B8 5V A8 HPSEL3 _|--- 1)
g E 3){ B7 HA3SN A7 HA3P } 3
00 B6 HB3N A6 HB3P
0a B5 No connect A5 No connect
g g B4 TREN1— Ad TREN1 +
N B3 TREN2 — A3 TREN2 +
B2 TREN3 — A2 TREN3 +
UQ 4)---| B1 FG A1 FG - 4)

Applicable connector model name

ABCON1 type soldering type connector }

FCN-361J040-AU connector (FuJITSU COMPONENT LIMITED) (Attachment)

FCN-360C040-B connector cover

ABCON2 type Crimp-contact type connector
ABCONS3 type Pressure-displacement type connector (Optional)
ABCON4 type soldering type connector

1) : Input type from manual pulse generator/incremental synchronous
encoder switched by HPSEL[.
Not connected : Voltage-output/open-collector type
HPSELO-SG connection : Differential-output type
(Switching is possible for each input 1 to 3)

2) : Voltage-output/open-collector type
Connect the A-phase signal to HA1/HA2/HA3, and the B-phase signal
to HB1/HB2/HB3.

3) : Differential-output type
Connect the A-phase signal to HA1P/HA2P/HA3P, and the A-phase
inverse signal to HATN/HA2N/HA3N.
Connect the B-phase signal to HB1P/HB2P/HB3P, and the B-phase
inverse signal to HB1N/HB2N/HB3N.

4) : Connect the shield cable between manual pulse generator/incremental
synchronous encoder and Q173DPX at the FG signal.

5) : Connector/terminal block conversion modules cannot be used.
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(b) Interface between PULSER connector and manual pulse
generator (Differential-output type)/Incremental synchronous

/incremental synchronous encoder is used.

encoder
Input or| «. Pin No. - N e -
Output Signal name 7 > 3 Wiring example| Internal circuit Specification Description
At * Rated input voltage| For connection
Melmual AP A17 | A12 | A7 A 5.5VDC or less manual pulse
pulse enerator
generator, B * HIGH level ghases A B
phase A A= g7 |B12 | BY 2.0 to 5.25VDC o
HAON Manual pulse * Pulse width
generator/ | - — — — — — ] <M.|
Incremental
Manual B+ synchronous o LOW level - LT
I A16 | A11 A6 encoder 0.8VDC | Sus Sus
nput | puise HBOP ~ . or less ormore, |_ar o,
generator, [~~~ 1 fr (Duty ratio: 50%+25%)
| B * 26LS31 or «Leading edge, Trailing
phase B HBON B16 | B11 B6 equivalent edge time *++ 1us or less.
_______ *Phase difference
Phase A = LI L—
Select type A18 | A13 A8 (Note-2) l—j‘ Phase B :Hj-zl,_/,lgor
signal HPSELO more
(1) Positioning address
increases if Phase A
leads Phase B.
(Note-1) Power supply (2) Positioning address
P5 B18 | B13 B8 5VDC decreases if Phase B
c SV leads Phase A.
Power 3 L+
suppl | sc T -
PRl A19 | A14 A9
SG B19 | B14 B9
ote-1): The power supply from the must not be used if a separate power supply is
Note-1) : The 5V(P5)DC ly f the Q173DPX t not b d if It ly i
applied to the manual pulse generator/incremental synchronous encoder.
If a separate power supply is used, be sure it is 5V voltage. Anything else may cause a failure.
(Note-2) : Connect HPSELO to the SG terminal if the manual pulse generator (differential-output type)
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(c) Interface between PULSER connector and manual pulse

generator (Voltage-output/Open-collector type)/
Incremental synchronous encoder.

Input or| .. Pin No. - N o .
Output Signal name > 3 Wiring example| Internal circuit Specification Description
Manual *Rated input voltage| For connection
pu|se A 5.5VDC or less manual pulse
generator, | A20 [ A15 | A10 HIGH level generator
. eve
phase A 3t0526vDC/ | TaSeSA B
*® Pulse width
HAO Manual pulse' 2mA or less 20us or more
generator/ | - — — — — — — < >
Manual Synemronaus - LOW level 4. =
Input pulse Eu:oder 1VDC or less/ OTMOTe | 2T MOTe
uty ratio: 50%+25%
generator, | B20 |B15 | B10 SmA or more « Leading edge, Traiing
phase B edge time »=» 1us or less.
HBO * Phase difference
Phase A —l-l—l-l—
Select type Phase B
signal A18 | A13 | A8 No connectﬁb 25us or
(1) Positioning address
HPSELD increases if Phase A
leads Phase B.
(2) Positioning address
Not decreases if Phase B
ps°? |B1s|B13 | B8 Power supply (s Phaso A
5V 5VDC
Power 1+
supply SG T-
A19|A14 | A9
SG
B19|B14 | B9
(Note) : The 5V(P5)DC power supply from the Q170MCPU must not be used if a separate power supply is
applied to the manual pulse generator/incremental synchronous encoder.
If a separate power supply is used, be sure it is 5V voltage. Anything else may cause a failure.
(d) Interface between PULSER connector and tracking enable
signal
Input or . Pin No. - - . . .
Output Signal name 1 > 3 Wiring example| Internal circuit | Specification Description
reni! a4 | As A2 Tracking enable
-— ignal input.
Tracking |_° Sam— B stghat inpu
Input -
enable .- &=
TRENO-| B4 | B3 B2 I
12V to 24VDC

(Note) : As for the connection to tracking enable (TRENO+, TRENCI-), both "+" and "-" are possible.
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(6) Connection examples of manual pulse generator

Manual pulse generator Manual pulse generator
(Voltage-output/Open-collector type) (Differential-output type)

Q173DPX Manual pulse  Q173DPX Manual pulse
Signal name generator side [gjgnal name generator side
HAO A HAOP |’ A
HBO \ B HAON 3 A
SG . > ov HBOP |’ B
SG ) = 5V HBON 3 B
SG | 3 (Note-1) SG |’ —1_ov
P5 P5 7 = 5V

Shield .
FG FG Shield 1T (Note-1)
O:1to3 J:Twisted pair cable SG
tlTwiste ir N t _2
HPSELD [ [t -
I:TW|sted pair cable

O:1t03

(Note-1) : The 5V(P5)DC power supply from the Q173DPX must not be used if a separate power supply is
applied to the manual pulse generator/incremental synchronous encoder.
If a separate power supply is used, be sure it is 5V voltage. Anything else may cause a failure.
(Note-2) : Connect HPSELO to the SG terminal if the manual pulse generator (differential-output
type)/incremental synchronous encoder is used.

ACAUTION

@ If a separate power supply is applied to the manual pulse generator/incremental synchronous
encoder, be sure it is 5V voltage. Anything else may cause a failure.

@ Always wire the cables when power is off. Not doing so may damage the circuit of modules.

@ Wire the cable correctly. Wrong wiring may damage the internal circuit.
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2.5.5 Manual pulse generator

(1) Manual pulse generator specifications

ltem

Specifications

Model name

MR-HDPQ1 "™

Ambient temperature

-10 to 60°C(14 to 140°F)

Pulse resolution

25PLS/rev(100 PLS/rev after magnification by 4)

Output method

Voltage-output/Output current : Up to 20mA

Power supply voltage

4.5 to 13.2vDC MNote2)

Current consumption [mA]

60

Life time

1,000,000 revolutions or more (at 200r/min)

Permitted axial loads

Radial load : Up to 19.6N, Thrustload : Upto 9.8N

Mass [kg]

04

Number of max. revolution

Instantaneous Up to 600r/min. normal 200r/min

Pulse signal status

2 signals : A phase, B : phase, 90° phase difference

Start friction torque

0.06N°m (20°C (68°F))

(Note-1) : Use MR-HDPO1 by connecting with internal I/F or Q173DPX.
(Note-2) : If a separate power supply is used, be sure it is 5VDC + 0.25V voltage.
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2.5.6 SSCNETII cables

Between the Motion controller and servo amplifiers, or servo amplifier and servo

amplifier connected by

SSCNETII cable. Up to 16 servo amplifies can be connected.

(1) SSCNETII cable specifications

Model name Cable length [m(ft.)] Description

MR-J3BUS015M 0.15 (0.49)

MR-J3BUS03M 0.3 (0.98)
MR-J3BUSCIM MR-J3BUS05M 0.5(1.64)

MR-J3BUS1M 1(3.28)

MR-J3BUS3M 3(9.84)

* Q170MCPU < MR-J3(W)-COB

MR-J3BUS5M-A 5 (16.40) « MR-J3(W)-TIB & MR-J3(W)-CIB
MR-J3BUSCIM-A | MR-J3BUS10M-A 10 (32.81)

MR-J3BUS20M-A 20 (65.62)

MR-J3BUS30M-B 30 (98.43)
MR-J3BUSCIM-B | MR-J3BUS40M-B 40 (131.23)

MR-J3BUS50M-B 50 (164.04)

(2) Connection between the Q170MCPU and servo amplifiers
Connect the SSCNETII cables to the following connectors.
Refer to Section 4.2.1 for the connection and disconnection of SSCNETII cable.

Q170MCPU

[t
=]
=0 @ m @

_j:]:'_

=]

SSCNETII cable length

+ MR-J3BUSLCIM use
1) < 3m(9.84ft.)

* MR-J3BUSLIM-A use
1) < 20m(65.62ft.)

* MR-J3BUSLIM-B use
1) < 50m(164.04ft.)

!

|

1)D—

TeG =R

m MBS [==T3
|

Q

Q

©

CN1A
I

CN1B

1]
s

Servo amplifier Servo amplifier

(Note): It cannot communicate with that the connection of
CN1A and CN1B is mistaken.
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(3) Setting of the axis No. and axis select rotary switch of servo
amplifier
Axis No. is used to set the axis numbers of servo amplifiers connected to
SSCNETII connector in the program. Axis No. of 1 to 16 can be set.
Axis No. is set in the system setting of MT Developer2. Axis No. (1 to 16) is
allocated and set for the setting axis number (d01 to d16) of servo amplifier.
Since the axis number (d01 to d16) of servo amplifier on the system setting
screen corresponds to axis select rotary switch (0 to F) of servo ampilifier, set the
axis select rotary switch referring to the table below.

* Setting display of axis No. * Axis select rotary switch
= (Servo amplifier)

- Amplfier Type | # Axis Mo,

MR-13-B ~| =

] ol
10 Feevolution {0 ko G191 )

& Servo Parameter Setting

OF I Cancel |

- External Signal Input Setting — — Allowable Travefurmg power-OFf
1 Amplifier Input Invalid ’V

 Amplifier Input Yalid

Input Filter Setting

€ nathing

€ 0.3ms
€ 1,7ms

€ z.6ms
& 3.5ms

Set the axis No. relative to axis number (dno.).

(Note) : Correspondence between dno. and axis select rotary switch of servo amplifiers is shown below.

Correspondence between dno.s and axis select switches of servo amplifier

dno. (Note) SSCNETII | Axis select rotaryfwitch dno. (Note) SSCNETTI | Axis select rotarylgwitch
system of servo amplifier system of servo amplifier
do1 1 "0" do9 1 "8"
do2 1 "1" d10 1 "9"
do3 1 "2" d11 1 "A"
do4 1 "3" di2 1 "B"
do5 1 "4" d13 1 "C"
do6 1 "5" d14 1 "D"
do7 1 "6" d15 1 "E"
do8 1 7" d16 1 "F"

(Note) : The dno. is number of servo amplifier axis displayed with the system setting of MT Developer2.
Axis No. is set relative to dno. in the system settings.

REMARK

The setting of axis select rotary switch is different depending on the servo amplifier.
Refer to the "Servo amplifier Instruction Manual" for details.
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2.5.7 Battery
This section describes the battery specifications and, handling precautions used in the
Motion controller.
(1) Battery specifications
Model name
item Q6BAT Q7BAT
Classification Manganese dioxide lithium primary battery
Initial voltage [V] 3.0
Nominal current [mAh] 1800 | 5000
Storage life Actually 5 years (Room temperature)
Lithium content [g] 0.49 1.52
Applications For memory data backup of RAM built-in Motion controller
Exterior dimensions [mm(inch)] ¢ 16(0.63)x32(1.26) | $24(0.94)x52(2.05)

(Note) : The following points are changed for lithium metal batteries transportation by sea or air

due to Recommendations of the United Nations Rev. 15 and ICAO-TI 2009-2010 edition.

1) A package containing 24 cells or 12 batteries or less that are not contained in
equipment are no longer exempt from the following: attachment of a handling label,
submission of the Shipper's Declaration for Dangerous Goods, and a 1.2m drop test.

2) A battery handling label (size: 120 x 110mm) is required. Emergency telephone
number must be filled out in the additional handling information of the Shipper's
Declaration for Dangerous Goods.

3) New label design containing battery illustration must be used (in air transportation
only).

SSSNNNN SSNNN ANSSSSSSS

CAUTION!

" W&

IF DAMAGED

Lithium Metal batteries

DO NOT LOAD OR TRANSPORT
PACKAGE IF DAMAGED
For more information,call

+81-3-3218-3639
International

OLOIOIIIOI IO 77777777777
VAL dd e d i dd i L ddddddddsddiddd

N
A1LATTLTITTITITITTTRTRRRONNNNS

Fig.2.1 Example of Label with Battery lllustration

« Transportation precaution for customers
Documentations like the handling label in the specified design and the Shipper's
Declaration for Dangerous Goods are required for air and sea transportation. Please
attach documentations like the handling label in the specified design and the Shipper's
Declaration for Dangerous Goods to the package.

If you need the self-certification form for the battery safety test, contact Mitsubishi.
For more information, contact Mitsubishi.
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(2) Data back-up of Motion controller by the battery
Be sure to set the battery to the Motion controller.
Set the battery (Q6BAT/Q7BAT) to battery holder.
The data (Refer to Section 6.5.) of RAM built-in Motion controller are backed up
without using the battery.
In the following status, the backup time after power OFF is 3 minutes.
» The Q6BAT/Q7BAT lead connector is disconnected.
* The lead wire of Q6BAT/Q7BAT is broken.

Battery life (Total power failure time) [h] ="
Actual i |
. . Guaranteed value Guaranteed value cua s(he‘);\e/-ge value .
Battery type Power-on time ratio (Note-3) (Notet) Backup time after
(Note-2) (Reference value) alarm
MIN) (75°C (167°F TYP) (40°C (104°F
(MIN) ( ( ) | (TYP)( ( ) (TYP) (25°C (77°F))
0% 13000 40000
30% 18000
Q6BAT 50% 21000 43800
43800
70% 24000 90
100% 43800 (After
0,
0% 39000 SM51/SM52 ON)
30%
Q7BAT
(Large capacity) S0% 43800 43800 43800
i
9 pacity 70%
100%

(Note-1) : The actual service value indicates the average value, and the guaranteed value indicates the minimum value.

(Note-2) : The power-on time ratio indicates the ratio of Motion controller power-on time to one day (24 hours).

(When the total power-on time is 17 hours and the total power-off time is 7 hours, the power-on time ratio is 70%.)

(Note-3) : The guaranteed value (MIN) ; equivalent to the total power failure time that is calculated based on the characteristics value of
the memory (SRAM) supplied by the manufacturer and under the storage ambient temperature range of -25°C to 75°C (-13 to
167°F) (operating ambient temperature of 0°C to 55°C (32 to 131°F)).

(Note-4) : The guaranteed value (TYP) ; equivalent to the total power failure time that is calculated based on the normal air-conditioned
environment (40°C (104°F)).

(Note-5) : The actual service value (Reference value) ; equivalent to the total power failure time that is calculated based on the measured
value and under the storage ambient temperature of 25°C (77°F). This value is intended for reference only, as it varies with
characteristics of the memory.

POINTS

The self-discharge influences the life of battery without the connection to Motion
controller. The battery should be exchanged approximately every 4 or 5 years.
And, exchange the battery with a new one in 4 to 5 years even if a total power
failure time is guaranteed value or less.
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ACAUTION

@ Do not short a battery.

@ Do not charge a battery.

@ Do not disassemble a battery.

@ Do not burn a battery.

@ Do not overheat a battery.

@ Do not solder the battery terminal.

@ The data (Refer to Section 6.5.) of RAM built-in Motion controller are backed up without using
the battery.

(3) Connection procedure with Motion controller
Set the battery (Q6BAT/Q7BAT) to the battery holder, and connect between the
lead connector of battery and connector of Motion controller.
Put the lead wire in the battery holder, and set it to the Motion controller.

Motion controller

Battery holder

Refer to Section 4.1.4 for the mounting and removal of the battery holder and the
connection of the battery lead wire.
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2.5.8 Forced stop input terminal

(1) Table of the forced stop input terminal specifications

ltem

Specifications

Number of input points

Forced stop signal : 1 point

Operating voltage range

Input method Sink/Source type

Rated input current 2.4mA

Isolation method Photocoupler
20.4 t0 26.4VDC

(+10/ -15%, ripple ratio 5% or less)

ON voltage/current

17.5VDC or more/2.0mA or more

OFF voltage/current

1.8VDC or less/0.18mA or less

Input resistance

Approx. 10kQ

OFF to ON

Response time

ON to OFF

1ms or less

External connector type

2 pin connector

Applicable wire size

0.3mm? (AWG22)
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MEMO
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3. DESIGN

3.1 System Designing Procedure

System designing procedure is shown below.

Motion control system design

Select the operating system software to be installed according
to the machinery and equipment to be controlled.

Select the number of Q172DLX's and design according to the

each axis control system and whether servo external signals are

required or not.

» When there is mechanical home position and home position
return is made: Proximity dog required

* For speed control: Speed-position switching control signal
required

* When overrun prevention is necessary: Stroke limit required

» When each axis stop is necessary: STOP signal required

Select whether the manual pulse generators, incremental
synchronous encoders or I/O signals built-in Motion controller
are required or not.

Select Q173DPX and design according to whether manual pulse
generators and incremental synchronous encoders are required
or not.

Select interrupt module QI60 according to whether interrupt
input are required or not.

Select I/0 modules/intelligent function modules according to the
specifications of the external equipment to be controlled.

Select the extension base units/extension cables, and make
1/0 assignment according to necessary number of Q172DLXs,
Q173DPXs, I/0 modules, intelligent function modules.

Select the servo amplifier and servo motor according to the
motor capacity and number of revolution from the machine
mechanism to be controlled each axis.

Set the servo amplifier connection by SSCNETII and axis
numbers (dno.) and axis No..

Refer to section 2.5.3

Refer to section 2.5.1

Refer to section 2.5.4

Refer to MELSEC-Q
series manual.

Refer to section 2.5.3
Refer to section 2.5.4
Refer to MELSEC-Q
series manual.

Refer to the servo
amplifier manual.

Refer to section 2.5.6
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External circuit design Refer to section 3.2

Power supply circuit design

Design the power supply circuit which supplies power to such Refer to section 3.2.1

system components as the Motion controller, 1/0 equipment and
servo amplifiers, etc., taking into consideration the protective
coordination and noise suppression techniques.

Safety circuit design

Design the operation-ready circuit which stops the system at Refer to section 3.2.2

occurrence of any alarm such as a Motion controller or servo
amplifier alarm or the emergency stop, the circuit which avoids
a malfunction while power is unstable at power-on, and the
electromagnetic brake circuit for servomotors.

Layout design within control panel

Layout design based on the design environment such as Refer to section 3.3

temperatures and vibrations in consideration of heat generated
from modules and handling of module installation.

/A\CAUTION

@ Provide appropriate circuits external to the Motion controller to prevent cases where danger may
result from abnormal operation of the overall system in the event of an external power supply fault
or Motion controller failure.

@ Mount the Motion controller, servo amplifier, servomotor and regenerative resistor on
incombustible. Mounting them directly or close to combustibles will lead to fire.

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

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

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

@ 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 polarity ( + / - ), as this may lead to destruction or damage.

3-2
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/A\CAUTION

@ Do not touch the heat radiating fins of controller or servo amplifier, 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.

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

@ If mounting of an electromagnetic contactor for power shut off during an error, etc., is specified in
the instruction manual for the servo amplifier, etc., always mount the electromagnetic contactor.

@ Mount an 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 correct
combinations 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, the
emergency stop, servo OFF or when the power is shut 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, the
emergency stop, servo OFF or when the power is shut OFF, use both dynamic brakes and
electromagnetic brakes.

@ The dynamic brakes must be used only during the forced stop, the emergency stop and errors
where servo OFF occurs. These brakes must not be used for normal braking.

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

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

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

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

@ The ratings and characteristics of the parts (other than Motion controller, servo amplifier,
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.). Mount a stopping device to ensure safety on the machine side.
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3.2 External Circuit Design

As to the ways to design the external circuits of the Motion system, this section
describes the method and instructions for designing the power supply circuits and
safety circuits, etc.

(1) Sample system circuit design for Motion CPU area

3-phase
200 to 230VAC
I Q170MCPU
o} 3 o; NFB1
Rl sl T Forced stop (Note-) Q5008
L o Output module
EMI.  EMI QY10
COM
QcOB -
mm PYMO Nowo2) @—
cP1 Power supply for Q170MCPU Servo normal
N output
] O |2:4VDC +24V0 O +24V (Servo normal: ON,
:I: ower Alarm: OFF)
¢+ N—38 o>—supply 24GO O 24G COM O
(i) FG
I J__ SSCNETII
cp2 Power supply for I/O - EMG
+P—36| — 24vDC +24vO 0N Qo M +24V
Power |
¢+ —38 >—supply 24GO ™ | 24G
Emergency Stop ‘
EMG "
' Operation Ready
CP3 Ra1 ! OFF ON
| 1
—NPN—G > o o a_t_o—c_l_o-[: 0 @
MC
—N—3F 5
Power supply for
CP4 electromagnetic brake
—P—"75 24VDC +24V O
Power
N—38 ©o—supply 24GO
LT
LT\
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POINT

(2) (Note-2):
(3) (Note-3):

(4) (Note-4):

power supply for the electromagnetic brake.

(1) (Note-1) : Make the forced stop input cable within 30m(98.43ft.).

The forced stop by the forced stop terminal of input module is also
possible.
Motion SFC program example is shown in the right record.

It is also possible to use a full wave rectified power supply as the

It is also possible to use forced stop signal of the servo amplifier.

<Example> For control axis 1 and axis 2

Servo error detection

[F 1]
SET PYm

PYm ON with initial
(ON : normal)

Servo error detection
of the axis 1, axis 2

(5) (Note-5) : When using the leakage breaker, it recommends using one leakage F 2
breaker for one servo amplifier. RSTPYm [ OFF : abnormal (error)
When electric power is supplied to multiple servo amplifiers for one
leakage breaker, select the wire connected to the servo amplifier END
according to the capacity of the leakage breaker.
M,
NFB2
(Note-5) Ur-——""""""°- 1
©]© L1 MrJ3-B U . |
5 |o L2 % Ve |
W | Ra2
R L3 w 1
. ! Electro- ©
L11 Ground | magnetic
= ' brake
L21 DICOM L (Note) 1< T
SSCNETII Jenta ALM
onig  EM1 ] ™ +24V
DOCOM ) MY —e—<24G
(Note-4,
NFB3
(Note-5)| [ |
v YT | o— L1 MRuss U U . !
e NV Ve N i N, N B v V%@ ;
I I
P8 o—T L3 W W ! Ra3
'Electro- [ © o
— 2 L11 Ground | magnetic
N = 'brake
L21 DICOM R T
flenta AL
fleng  EMT ] T
DOCOM VARV AV AW
(Note-4)
NFB4
(Note-5)| o B
YT T o— L1 wrusp U U . :
L DN To— L2 v Ve !
I I
P8 o—N L3 W w ! Ra4
'Electro- [° ° o
— a0 L11 Ground ; magnetic X
MC A L21 = ! brake
o DICOM | (Note3) —C
r E o flenta AL
EM1
o [Jenie ]
( CP5 DOCOM
27 (Note-4)

(Note-1) : When the control power supply of servo amplifier is shut off, it is not possible to communicate with the servo amplifier after that.
Example) When the control power supply L11/L21 of servo amplifier in above Bl figure is shut off, it is also not possible to

communicate with the servo amplifier (]

If only a specific servo amplifier power supply is shut off, be sure to shut off the main circuit power supply L1/L2/L3, and do not

shut off the control power supply L11/L21.

(Note-2) : Be sure to shut off the both of main circuit power supply L1/L2/L3 and control power supply L11/L21 at the time of exchange of
servo amplifier. At this time, it is not possible to communicate between the servo amplifier and Motion controller. Therefore, be

sure to exchange the servo amplifier after stopping the operating of machine beforehand.
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Power supply

——

Input switched when
power supply established

RUN/STORP circuit

interlocked with RA1
(run monitor relay)

Interlock circuits as necessary.
Provide external interlock
circuits for conflicting
operations, such as forward
rotation and reverse rotation,
and for parts that could
damage the machine or cause
accidents if no interlock were
used.

—

5 % Fuse

PLC CPU area

Transformer

Transformer

Lyss

-M10

e

DC power

() (+)
NFusen

(2) System design circuit example of the PLC CPU area

Program

START SW
RA1 N
e I
MC | STOP SwW

e

I
------- S

1
Ym . o~
1 A 1

7’

e

B |

r_____
—o

1

1

I

1

Ll

1

L

e —e—{ic)——

The start-up procedure is as follows
1) Switch the Motion controller power ON.
2) Set the Motion controller to RUN.
3) When DC power is established, RA2 goes ON.
4) Timer (TM) times out after the DC power reaches 100[%]. (The TM set value
should be the period of time from when RA2 goes ON to the establishment of
100[%] DC voltage. Set this value to approximately 0.5 seconds.)
5) Turn ON the start switch.
6) When the electromagnetic contactor (MC) comes on, the output equipment is
powered and may be driven by the program. (If a voltage relay is used at RA2,
no timer (TM) is required in the program.)

Set time for
DC power
supply to be
established

\ Voltage relay is

recommended

Low battery alarm
(Lamp or buzzer)

ON when run
by SM403

—MC — MC

Power to output
equipment switched
OFF when the STOP
signal is given.

In the case of an
emergency stop or
a stop caused by
a limit switch.
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3.2.1 Power supply circuit design

This section describes the protective coordination and noise suppression techniques of
the power supply circuit.

(1) Separation and protective coordination (leakage current protection,
over current protection) of power supply lines
Separate the lines for Motion controller's power supplies from the lines for 1/0
devices and servo amplifiers as shown below.
When there is much noise, connect an insulation transformer.
The Motion controller may malfunction as it is affected by various noises such as
electric path noises from the power supply systems, and electromagnetic noises
from conductors. To avoid such troubles, set the 24VDC power supply according
to application.

Motion

Main power controller Isolation

transformer

supply power supply -0
i a ; i | 24vDC Moi
100/200VAC —O O o © : : power otion

NFB CP controller
1/0 power supply

supply
Y
—O O » |/O equipment
CP
Motor
power supply
N

O O » Motor equipment
CP

Main circuit power supply
for servo amplifier
N

\4

100/200/400VAC O O
NFB

Control power supply

o Servo amplifier
for servo amplifier
/\

v

O O
CP
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(2) Grounding
The Motion controller may malfunction as it is affected by various noises such as
electric path noises from the power supply systems, radiated and induced noises
from other equipment, servo amplifiers and their cables, and electromagnetic
noises from conductors. To avoid such troubles, connect the earthing ground of
each equipment and the shield grounds of the shielded cables to the earth.
For grounding, use the exclusive ground terminal wire of each equipment or a
single-point earth method to avoid grounding by common wiring, where possible,
since noises may sneak from other equipment due to common impedances.

24VDC
100/200VAC — Line noise filter — power
supply

Motion
controller

SSCNETII

Servo amplifier

(Note): Be sure to ground the line noise filter, Motion controller, servo amplifier and
servomotor. (Ground resistance : 100 Q or less)
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3.2.2 Safety circuit design

(1) Concept of safety circuits
When the Motion controller is powered on and off, normal control output may not
be done momentarily due to a delay or a startup time difference between the
Motion controller power supply and the external power supply (DC in particular)
for the control target.
Also, an abnormal operation may be performed if an external power supply fault
or Motion controller failure takes place.
To prevent any of these abnormal operations from leading to the abnormal
operation of the whole system and in a fail-safe viewpoint, areas which can result
in machine breakdown and accidents due to abnormal operations
(e.g. emergency stop, protective and interlock circuits) should be constructed
outside the Motion controller.

(2) Emergency stop circuit
The circuit should be constructed outside of the Motion controller or servo
amplifier. Shut off the power supply to the external servo ampilifier by this circuit,
make the electromagnetic brakes of the servomotor operated.

(3) Forced stop circuit

(a) The forced stop of all servo amplifiers is possible in a lump by using the
forced stop input of Motion controller. After forced stop, the forced stop
factor is removed and the forced stop canceled.
(The servo error detection signal does not turn on with the forced stop.)
The forced stop input cannot be invalidated in the parameter setting of
system setting.
Make the forced stop input cable within 30[m](98.43][ft.]).

The wiring example for the forced stop input of Motion controller is shown

below.
Q170M
CPU
Q0
Forced stop
EMI ﬁ
EMLCOM 24V}E;‘

<Motion controller>

24VDC(Note»1)
| LEMI.COM
'

R
L=

Il
N

AL

Forced stop

(Note): The forced stop input can not be invalidated in the system
settings.

(Note-1): As for the connection, both "+" and "-" are possible.
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(b) The forced stop of all servo amplifiers is possible in a lump by using the
forced stop input of input modules. After forced stop, the forced stop factor is
removed and the forced stop canceled.

(The servo error detection signal does not turn on with the forced stop.)
The forced stop input can be set by allocation of the device number in the
parameter setting of system setting. When the device is used, apply 24VDC
voltage on EMI connector and invalidate the forced stop input of EMI
connector.

The wiring example that uses the forced stop input of input module (QX10)
is shown below.

Q170M
CPU
EMI 24VDC
power supply
24V
M—fo o s o Qx10
0 Of
24G Xn
O

Forced stop

100VAC
<Input module QX10>
100VAC
( > TB17 QXx10
_1_TB16
——o0 o0—
LED
l = Internal §§>
ng circuit
vy L ¢ N
R S ¢
Forced stop

(Note): The forced stop input can be set in the system settings.

(c) Itis also possible to use the forced stop signal of the servo amplifier.
Refer to manual of the servo amplifier about servomotor capacity.

Operation status of the emergency stop and the forced stop are as follows.

Operation of

ltem . Remark
the signal ON

Shut off the power supply to the external servo amplifier
Emergency stop

by external circuit, make the servomotor stopped.

Servo OFF

The servomotor is stopped according to the stop
Forced stop

instruction from Motion controller to the servo amplifier.
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I ——
3.3 Layout Design within The Control Panel
3.3.1 Mounting environment

Mount the Motion controller system in the following environment conditions.

(1) Ambient temperature is within the range of 0 to 55[°C] (32 to 131[°F]).

(2) Ambient humidity is within the range of 5 to 95[%]RH.

(3) No condensing from sudden temperature changes

(4) No corrosive or inflammable gas

(5) There must not be a lot of conductible dust, iron filings, oil mist, or salt, organic
solvents.

(6) No direct sunlight
(7) No strong electrical or magnetic fields

(8) No direct vibrations or shocks on the Motion controller
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3.3.2 Calculating heat generation by Motion controller

The ambient temperature inside the panel storing the Motion controller must be
suppressed to an ambient temperature of 55°C(131°F) or less, which is specified for
the Motion controller.

For the design of a heat releasing panel, it is necessary to know the average power
consumption (heating value) of the devices and instruments stored inside.

Here the method of obtaining the average power consumption of system is described.
From the power consumption, calculate a rise in ambient temperature inside the
control panel.

[ How to calculate average power consumption|

The power consuming parts of the Motion controller are roughly classified into six
blocks as shown below.

(1) Total power consumption for logic 5VDC circuits of all modules
(including Motion controller)
This is a power to which each module consumes the current supplied by the
5VDC output circuit of the internal power supply.
(including the current consumption of the base unit.)

Wsv = I5v X 5 [W]

Isv: Current consumption of logic 5VDC circuit of each module

(2) Power consumption of internal power supply
The power conversion efficiency of the internal power supply is approx. 80[%],
while 20 [%] of the output power is consumed as heat. As a result, 1/4 of the
output power is the power consumption.
Therefore the calculation formula is as follows.

Wpw =% X Wsv [W]

Isv: Current consumption of logic 5VDC circuit of each module

(3) A total of 24VDC average power consumption of the internal output
circuit and output module
The average power of the external 24VDC power is the total power consumption
of the internal output circuit and each output module.

W24V = I24v X 24 X Simultaneous ON rate [W]
124v: Average current consumption of external 24VDC power supply [A]
(Power consumption for simultaneous ON points)

(4) Average power consumption due to voltage drop in the output
section of the internal output circuit and output module
(Power consumption for simultaneous ON points)

WouT = louT X Vdrop X Number of outputs X Simultaneous ON rate [W]

louT : Output current (Current in actual use) [A]
Vdrop : Voltage drop in the internal output circuit and each output module [V]

3-12
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(5) Average power consumption of the input section of the internal

input circuit and input module (Power consumption for
simultaneous ON points)

WIN = lIN X E X Number of input points X Simultaneous ON rate [W]

[IN : Input current (Effective value for AC) [A]
E :Input voltage (Voltage in actual use) [V]

Power consumption of the external power supply section of the
intelligent function module

WS = [+15V X 15 + I-15V X 15 + [24V X 24[W]

I+15v: Power consumption of the +15VDC external power supply section of
the intelligent function module

I-15v : Power consumption of the -15VDC external power supply section of the
intelligent function module

I24v : Power consumption of the 24VDC external power supply section of the
intelligent function module

The total of the power consumption values calculated for each block is the power
consumption of the overall Motion system

W = Wsv + Wpw + W24v + WouUT + WIN + WS [W]

From this overall power consumption [W], calculate the heating value and a rise
in ambient temperature inside the panel.

The outline of the calculation formula for a rise in ambient temperature inside the
panel is shown below.

W
T_UA[C]

W : Power consumption of overall Motion system (value obtained above)

A : Surface area inside the panel [m?]

U : When the ambient temperature inside the panel is uniformed by a fan....... 6
When air inside the panel is not circulated............cccccocvvvivcineccciee e, 4

POINT

If the temperature inside the panel has exceeded the specified range, it is
recommended to mount a heat exchanger to the panel to lower the temperature.
If a normal ventilating fan is used, dust will be sucked into the Motion controller
together with the external air, and it may affect the performance of the Motion
controller.
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(7) Example of average power consumption calculation

(a) System configuration

Q170M
CPU

—| Incremental synchronous encoder

QX40 | Q173D | QY40P (QJ71 Q62DA Q558

PX LP21-25

MR-HDPO1

MR-HDPO1

i

(b) 5VDC/24VDC current consumption of each module

Model name 5VDC 24VDC
0.08 [A]
Q170MCPU 2.00 [A] o
(Internal output circuit)
Incremental synchronous
0.20 [A] —
encoder
Qxao Mot 0.05 [A] —
Q173DPX 0.38 [A] —
MR-HDPO1 0.06 [A] —
Qvaop Mo 0.065 [A] 1.60 [A]
QJ71LP21-25 ") 0.55 [A] —
Q62DA ") 0.33 [A] 0.12[A]
Qss5B Mo 0.10 [A] —

(Note) : 5VDC internal current consumption of shared equipments with PLC might be
changed. Be sure to refer to the MELSEC-Q series PLC Manuals.

(c) Total power consumption for logic 5VDC circuits of all modules
Wsv =(2.00 +0.20 + 0.05 + 0.38 + 0.06 X 2 + 0.065 + 0.55 + 0.33 + 0.10) X 5
=18.975 [W]

(d) Power consumption of internal power supply
Wpw :%x 18.975 = 4.744 [W]

(e) A total of 24VDC average power consumption of the internal output circuit
and output module
W24v = (0.08 + 1.60) X24 X 1 =40.32 [W]

(f) Average power consumption due to voltage drop in the output section of the
internal output circuit and output module
WouT=0.04 X2.75X2X1+0.1X0.2X16 X 1=0.54 [W]
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(g) Average power consumption of the input section of the internal input circuit
and input module

WIN=0.005X24 X4X1+0.004 X24X16X1=2.016 [W]

(h) Power consumption of the external power supply section of the intelligent
function module.
Ws =0.12 X 24 = 2.88 [W]

(i) Power consumption of overall system
W =18.975 + 4.744 + 40.32 + 0.54 + 2.016 + 2.88 = 69.475 [W]
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3.4 Design Checklist

At the worksite, copy the following table for use as a check sheet.

Conformance with general specifications such as ambient
temperature, humidity, dust, etc.

Total power consumption of base unit
Layout . . w
Module layout design (Calculate the heating value)

ltem Sub Item Design confirmation Check
Number of axes axes O
Motion controller Manual pulse generator pcs. O
selection Incremental synchronous encoder pcs. O
Number of I/O points points O
Manual pulse generator pcs. |
Incremental synchronous encoder pcs. O
Upper limit point points |
Lower limit point points O
Motion module STOP input point points |
Module selection Proximity dog input point points O
selection Speed switching input point points O
Tracking enable signal point points |
Q172DLX modules O
Q173DPX modules O
Number of I/O modules/intelligent function
. . . modules (|
modules installed to extension base unit
Extension base unit ) -
. Distance between Motion controller and
and extension cable . . mm (|
. extension base unit
selection
Extension base unit selection |
Extension cable selection O
External . o . Avoidance of operation failure at power-on U
. . Fail-safe circuit design
circuit design Avoidance of hazard at Motion controller failure O
(Il
(Il

design
Layout in consideration of clearances between enclosure's inside

(]

walls, other structures and modules and heats generated by
modules within the control panel.
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4. INSTALLATION AND WIRING

4 1 Module Installation

4.1.1 Instructions for handling

A\ CAUTION

@ Use the Motion controller in an environment that meets the general specifications contained in this
manual. Using this Motion controller in an environment outside the range of the general specifications
could result in electric shock, fire, operation failure, and damage to or deterioration of the product.

@ When the modules are installed to the base unit while pressing the installation lever located at the
bottom of module, insert the module fixing projection into the fixing hole in the base unit until it stops.
Then, securely install the module with the fixing hole as a supporting point. Incorrect installation of the
module can cause an operation failure, damage or drop.

When using the Motion controller in the environment of much vibration, tighten the module with a
screw. Tighten the screw in the specified torque range. Under tightening may cause a drop, short
circuit or operation failure. Over tightening may cause a drop, short circuit or operation failure due to
damage to the screw or module.

@ Be sure to connect the extension cable to connectors of the base unit correctly. After connecting,
check them for looseness. Poor connections could cause an input or output failure.

@ Completely turn off the externally supplied power used in the system before installation or removing
the module. Not doing so could result in electric shock or damage to the product.

@ Do not install/remove the module onto/from base unit or terminal block more than 50 times, after the
first use of the product. Failure to do so may cause the module to malfunction due to poor contact of
connector.

@ Do not directly touch the module's conductive parts and electronic components. Doing so may cause
an operation failure or give damage to the module.

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

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

Remove the modules while paying attention.

This section describes instructions for handling the Motion controller, motion, /0 and
intelligent function modules, base units and so on.

(1) Module, terminal block connectors and pin connectors are made of resin; do not

drop them or subject them to strong impact.

(2) Do not remove modules' printed circuit boards from the enclosure in order to avoid
changes in operation.
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(3) Tighten the module fixing screws and terminal block screws within the tightening
torque range specified below.

Location of screw Tightening torque range [Nem]
Motion controller fixing screw (M5 screw) 2.75 to 3.63 Nt
Motion controller FG fixing screw (M4 X 12 screw) 0.82to0 1.11
Module fixing screw (M3 X 12 screw) 0.36 t0 0.48
I/O module terminal block screw (M3 screw) 0.42 to 0.58
I/0 module terminal block fixing screw (M3.5 screw) 0.68 to 0.92
Base unit fixing screw (M4 X 14 screw) 1.40 to 1.89 MNote)

(Note-1): Torque range applies when the mounting panel is 2mm(0.88inch) thick and a fastening nut is
used to secure the screw from the back side of the panel.

(4) When using an extension cable, keep it away from the main circuit cable (high
voltage and large current).

Keep a distance of 100mm or more from the main circuit.

(5) Be sure to fix a Motion controller or base unit to the panel using mounting screws.
Not doing so could result in vibration that may cause erroneous operation.
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4.1.2 Instructions for mounting the modules

When mounting the Motion controller, base unit to an enclosure or similar, fully

consider its operability, maintainability and environmental resistance.

(1) Fitting dimensions
(a) Motion controller

38(1.50)| | 7(0.28)

(0.31)

3-fixing screw (M5) ©

154(6.06)
178(7.01)

7(0.28)
 52(2.05)

(b) Base unit
4-fixing screw (M4x14)

O] [ o= oEBE o= o& o=
d@/—H m _ \@
é m~ |mS |m m~ o % T
@] ®
—&— 0 0 |
Ws1 Ws2 %
w
Q52B Q55B
W 106 (4.17) 189 (7.44)
Ws1 15.5 (0.61)
83.5+£0.3 167 £0.3
Ws2
(3.29£0.01) (6.57 £ 0.01)
H 98 (3.86)
Hs1 7 (0.28)
Hs2 80 + 0.3 (3.15 + 0.01)

[Unit: mm (inch)]

[Unit: mm (inch)]
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(2) Module mounting position
Keep the clearances shown below between the top/bottom faces of the module
and other structures or parts to ensure good ventilation and facilitate module
replacement.

(a) Motion controller

Top of panel or wiring duct

s Y
40mm(1.58inch)
/4 or more
= €]
0 = 100mm
— (3.94inch)
Motion E > or more
controller 5 Servo amplifier
(Note-1) D =
2 D Panel—» §
o) |
=
135mm(5.31inch) |
90mm(3.54inch)
or more
, %
s
NN 07 /4707 7
30mm(1.18inch) 30mm(1.18inch)
or more or more
10mm(0.39inch)
.| | or more

(Note-1) : Fit the Motion controller at the left side of the servo amplifier.

(b) Base unit
Top of panel or wiring duct Base unit
/ 7
% // Z 7
V 30mm(1.18inch)
o / or more (Note-3) {
T [ 0
L T = L
i ﬂ’ ] )
e q Panel —» o
g =S j =)
i
1 5 | B2 F o1 i 20mm(0.79inch)
— 30mm(1.18inch) N or more (Note2)
L % or more 98mm(3.86inch)! |
7 ; /
) 417 7
5mm(0.20inch) 5mm(0.20inch)
or more (Note-1) or more

(Note-1) : 20mm(0.79inch) or more when the adjacent module is not removed and the extension cable is connected.
(Note-2) : 80mm(3.15inch) or more for the connector type.
(Note-3) : For wiring duct with 50mm(1.97inch) or less height. 40mm(1.57inch) or more for other cases.
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(3) Module mounting orientation
(a) Mount the Motion controller in the orientation shown below to ensure good
ventilation for heat release.

(b) Do not use it in either of the orientations shown below.

Vertical Upside down

(4) Mounting surface
Mount the Motion controller and base unit on a flat surface. If the mounting
surface is not even, this may strain the printed circuit boards and cause
malfunctions.

(5) Mounting of unit in an area where the other devices are mounted
Avoid mounting base unit in proximity to vibration sources such as large
magnetic contractors and no-fuse circuit breakers; mount those on a separate
panel or at a distance).
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(6) Distances from the other devices
In order to avoid the effects of radiated noise and heat, provide the clearances
indicated below between the Motion controller/base unit and devices that
generate noise or heat (contactors and relays, etc.).
* In front of Motion controller/base unit: 100mm (3.94inch) or more
* On the right and left of Motion controller/base unit: 50mm (1.97inch) or more

50mm(1.97inch)

100mm(3.94inch)  50mm(1.97inch) oF more

or more or more

o

100mm(3. 94|nch)
or more

@ Contactor, relay, etc.
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(7) Mounting method for the modules
(a) Motion controller
Mount a Motion controller in the following procedure.

1) Fit the one Motion controller bottom mounting screws into the enclosure.

®
Panel

2) Place the bottom side notch of the Motion controller onto the bottom side
screw.

u

=
[e)

| =i

.
@4-%

Panel

3) Fit the mounting screws into the holes at the top of the Motion controller
and then retighten the all mounting screws.

P
&
B
i
Panel

POINT

Screw the Motion controller to the panel.
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/A\CAUTION

@ Do not touch the heat radiating fins of controller or servo amplifier's, 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.

Remove the modules while paying attention.

(b) Base unit
Mount a base unit in the following procedure.

1) Fit the two base unit top mounting screws into the enclosure.

Panel
® ®

2) Place the right-hand side pear-shaped hole of the base unit onto the
right-hand side screw.

Panel
®

P

[e] @)

®
P 4
/

3) Place the left-hand side pear-shaped hole of the base unit onto the left-
hand side screw.

Panel

K

o [e]

4) Fit the mounting screws into the holes at the bottom of the base unit,
and then retighten the all mounting screws.

(Note): Mount a base unit to a panel, with no module installed in the right-end slot.
Remove the base unit after removing the module from the right-end slot.
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4 1.3 Installation and removal of module to the base unit

This section describes how to install and remove a Motion module, I/O module,
intelligent function module or another module to and from the base unit.

(1) Installation and removal of the module from base unit
(a) Installation

Securely insert the module Base unit Base unit
fixing projection into the L]
module fixing hole so that the
latch is not misaligned. Module
connector L)
Module

¥ fixing
Using the module fixing hole projection Module
as a fulcrum, push the module Module mounting lever
in the direction of arrow to Module fixing hole

install it into the base unit.

Module
Module fixing
v fixing projection

Make sure that the module is projection

installed in the base unit

securely. ﬁl
==

Module fixing hole

When using module in a place
where there is large vibration @

or impact, install them by the

Module fixing hole

unit fixing screws.

Base unit Base unit
/l ° L
3 .
C END ) - K Module fixing I!

Module
fixing
projection

/

Module fixing hole
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POINTS

(1) When installing the module, always insert the module fixing projection into the
module fixing hole of the base unit.
At that time, securely insert the module fixing projection so that it does not
come off from the module fixing hole.
If the module is forcibly installed without the latch being inserted, the module
connector and module will be damaged.

(2) When using the modules in a place where there is large vibration or impact,
screw the module to the base unit.
Module fixing screw : M3X12 (user-prepared)

(3) Do not install/remove the module onto/from base unit or terminal block more
than 50 times, after the first use of the product. Failure to do so may cause the
module to malfunction due to poor contact of connector.

ACAUTION

@® When the modules are installed to the base unit while pressing the installation lever located at the
bottom of module, insert the module fixing projection into the fixing hole in the base unit until it
stops. Then, securely install the module with the fixing hole as a supporting point. Incorrect
installation of the module can cause an operation failure, damage or drop.

When using the Motion controller in the environment of much vibration, tighten the module with a
screw.

Tighten the screw in the specified torque range. Under tightening may cause a drop, short circuit
or operation failure. Over tightening may cause a drop, short circuit or operation failure due to
damage to the screw or module.
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L]

(b) Removal

When using the module fixing
screws, remove them.

\4
Support the module with both
hands and securely press the
module fixing hook with your

finger.

Module

Module
connector Z&,

A4
Pull the module based on the
supporting point of module
bottom while pressing the
module fixing hook. Module fixing hole

\ 4
While lifting a module, take off @

the module fixing projection -
from the module fixing hole. Lifting

POINT

When the module fixing screw is used, always remove the module by removing the
module fixing screw and then taking the module fixing projection off the module
fixing hole of the base unit.

Attempting to remove the module by force may damage the module fixing
projection.
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4.1.4 Mounting and removal of the battery holder

Mounting and removal procedure of the battery holder to the Motion controller is shown
below.

(1) Handling the battery lead wire
(a) Precautions for handling the battery lead wire
* For connection or removal of the battery lead wire, do it surely while
holding a battery lead connector.

Motion controller

®
f=1)
e

| |

C——_ 806808080 ME i

i

Connector for Q170MCPU side Do not hold lead wire

Battery lead connector ———=[F
Battery lead wire ’
U

(b) Connection of the battery lead wire
* For connection of a battery (Q6BAT/Q7BAT) to the Motion controller,
connect it surely to a battery connector of Motion controller side while
holding a battery lead connector. Be sure to insert it until it clicks.

(c) Removal of the battery lead wire
* For removal of the battery lead wire, pull out it while holding a battery lead
connector and a battery connector of Motion controller side.

POINT

(1) Forcibly removal a connector while holding the battery lead wire will damage
the battery connector or battery lead wire.

(2) The data (Refer to Section 6.5) of RAM built-in Motion controller are backed up
if the battery connector is not connect correctly.




4

INSTALLATION AND WIRING

(2) Battery holder (For Q6BAT)

(a) Mounting

Connect the battery lead connector
to the battery connector for Motion
controller.

Secure the connector beneath the
battery disconnection prevention
hook.

Neatly place the lead wires into the
battery holder.

Adjust the battery holder to the
installation grooves, and slide the
battery holder in the direction of
the arrow, taking care to not
damage the lead wires.

(Be sure to insert it until it clicks.)

Make sure that the battery holder
is installed in the Motion controller
securely.

C END )

-—-1)

---2)

---3)

=7

Motion
controller

‘ Battery connector
(Q170MCPU side)
t Battery lead
connector
(Battery side)

Battery disconnection
prevention hook

Battery holder

Installation grooves

o Iy

ik

A\

Battery holder
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(b) Removal

Pull the battery holder while ---1),2)
pushing the battery holder fixing
tab, and remove the holder from
the Motion controller.

Move the connector away from the |~ -3)

Remove the battery lead connector| ™ -4)
and battery connector for Motion
controller.

( END )

battery disconnection prevention
hook, and then remove it by pulling
straight out. (Note)

Battery holder

Motion controller

Battery holder fixing tab

Battery lead
connector
(Battery side)

t Battery connector
4)‘ (Q170MCPU side)

Battery disconnection
prevention hook

L1

JTHST

3)

Top face of battery holder

(Note): Do not pull on the lead wire forcibly to remove the connector.
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(3) Battery holder (For Q7BAT)

(a) Mounting

Connect the battery lead connector
to the battery connector for Motion
controller.

-—-1)

Neatly place the lead wires and
connector into the battery holder.

---2)

Y

Adjust the battery holder to the
installation grooves, and slide the
battery holder in the direction of
the arrow, taking care to not
damage the lead wires.

(Be sure to insert it until it clicks.)

---3)

Make sure that the battery holder
is installed in the Motion controller
securely.

( END )

I

==

Motion
controller

Battery connector
(Q170MCPU side)

‘ Battery lead

connector
(Battery side)

Battery holder

Installation grooves

Battery holder
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(b) Removal

Pull the battery holder while
pushing the battery holder fixing
tab, and remove the holder from
the Motion controller.

Remove the connector from the
battery holder by pulling straight
out. (Note)

Remove the battery lead connector |
and battery connector for Motion
controller.

Motion controller

Battery holder fixing tab

Battery holder

¢ END )

Battery connector
(Q170MCPU side)

Battery lead
connector
(Battery side)

(Note): Do not pull on the lead wire forcibly to remove the connector.
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4.2 Connection and Disconnection of Cable

4.2.1 SSCNETIL cable

(1)

)

Precautions for handling the SSCNETII cable

* Do not stamp the SSCNETII cable.

* When laying the SSCNETII cable, be sure to secure the minimum cable bend
radius or more. If the bend radius is less than the minimum cable bend radius, it
may cause malfunctions due to characteristic deterioration, wire breakage, etc.

* For connection and disconnection of SSCNETII cable, hold surely a tab of
cable connector.

Motion controller —»

U

=

e
(@]
Z

1

4

=1

1

Connection of SSCNETII cable

* For connection of SSCNETII cable to the Motion controller, connect it to the
SSCNETII connector CN1 of Motion controller while holding a tab of
SSCNETII cable connector. Be sure to insert it until it clicks.

« If the cord tip for the SSCNETI cable is dirty, optical transmission is interrupted
and it may cause malfunctions. If it becomes dirty, wipe with a bonded textile,
etc. Do not use solvent such as alcohol.

Disconnection of SSCNETII cable

* For disconnection of SSCNETII cable, pull out it while holding a tab of
SSCNETII cable connector or the connector.

* After disconnection of SSCNETII cable, be sure to put a cap (attached to
Motion controller or servo amplifier) to the Motion controller and servo amplifier.

* For SSCNETII cable, attach the tube for protection optical cord's end face on
the end of connector.
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(4) Precautions of SSCNETII cable wiring

SSCNETII cable is made from optical fiber. If optical fiber is added a power such
as a major shock, lateral pressure, haul, sudden bending or twist, its inside
distorts or breaks, and optical transmission will not be available. Especially, as
optical fiber for MR-J3BUSCIM and MR-J3BUSCIM-A is made of synthetic resin,
it melts down if being left near the fire or high temperature. Therefore, do not
make it touched the part, which becomes high temperature, such as radiator or
regenerative option of servo amplifier, or servo motor.

Be sure to use optical fiber within the range of operating temperature described
in this manual.

Read described item of this section carefully and handle it with caution.

(@) Minimum bend radius
Make sure to lay the cable with greater radius than the minimum bend
radius. Do not press the cable to edges of equipment or others. For
SSCNETII cable, the appropriate length should be selected with due
consideration for the dimensions and arrangement of Motion controller and
servo amplifier. When closing the door of control panel, pay careful
attention for avoiding the case that SSCNETII cable is hold down by the
door and the cable bend becomes smaller than the minimum bend radius.

Model name of SSCNETII cable Minimum bend radius[mm(inch)]
MR-J3BUSCIM 25(0.98)

Enforced covering cord : 50 (1.97)
Cord : 25 (0.98)

Enforced covering cord : 50 (1.97)
Cord : 30 (1.18)

MR-J3BUSLIM-A

MR-J3BUSLIM-B

(b) Tension
If tension is added on the SSCNETII cable, the increase of transmission
loss occurs because of external force which concentrates on the fixing part
of SSCNETTII cable or the connecting part of SSCNETII connector. At
worst, the breakage of SSCNETII cable or damage of SSCNETII
connector may occur. For cable laying, handle without putting forced
tension. (Refer to "APPENDIX 4.1 SSCNETII cables" for the tension
strength.)

(c) Lateral pressure
If lateral pressure is added on the SSCNETII cable, the cable itself distorts,
internal optical fiber gets stressed, and then transmission loss will increase.
At worst, the breakage of SSCNETII cable may occur. As the same
condition also occurs at cable laying, do not tighten up SSCNETII cable
with a thing such as nylon band (TY-RAP).
Do not trample it down or tuck it down with the door of control panel or
others.
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(d) Twisting

(f)

* Putting in the duct

//

If SSCNETII cable is twisted, it will become the same stress added
condition as when local lateral pressure or bend is added. Consequently,
transmission loss increases, and the breakage of SSCNETII cable may
occur at worst.

Disposal

When incinerating optical cable (cord) used for SSCNETII cable, hydrogen
fluoride gas or hydrogen chloride gas which is corrosive and harmful may
be generated. For disposal of SSCNETII cable, request for specialized
industrial waste disposal services who has incineration facility for disposing
hydrogen fluoride gas or hydrogen chloride gas.

Wiring process of SSCNETII cable
Put the SSCNETII cable in the duct or fix the cable at the closest part to
the Motion controller with bundle material in order to prevent SSCNETII
cable from putting its own weight on SSCNETII connector.
Leave the following space for wiring.

Top of panel or wiring duct

7

7

i

40mm(1.58inch)
/A or more
=7 [9)
o= 100mm
- (3.94inch)
Motion e E = or more
controller B Servo amplifier
(Note-1) o
o
o D Panel—» a
C ) | e
—
A
135mm(5.31inch) |
90mm(3.54inch)
or more
, z
7 7
A0 /4% 7
30mm(1.18inch) 30mm(1.18inch)
or more or more
10mm(0.39inch)
| | or more

(Note-1) : Fit the Motion controller at the left side of the servo amplifier.
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* Bundle fixing
Optical cord should be given loose slack to avoid from becoming smaller than the minimum bend radius, and
it should not be twisted. When bundling the cable, fix and hold it in position by using cushioning such as
sponge or rubber which does not contain migratable plasticizing.
If using adhesive tape for bundling the cable, fire resistant acetate cloth adhesive tape 570F (Teraoka
Seisakusho Co., Ltd) is recommended.

7
/ Motion controller

%E
Panel—» @ Nnnnnnnmn

| = S—

Cord
Loose slack

060600600 [@ i

T [P

A

AN

Bundle material
Recommended product “ Cable
NK clamp SP type (NIX,INC.)
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(1)

()

@)

®)

(8)

POINTS |

Be sure to connect SSCNETII cable with the above connector. If the
connection is mistaken, between the Motion controller and servo amplifier
cannot be communicated.

Forcibly removal the SSCNETII cable from the Motion controller will damage
the Motion controller and SSCNETII cables.

After removal of the SSCNETII cable, be sure to put a cap on the SSCNETII
connector. Otherwise, adhesion of dirt deteriorates in characteristic and it may
cause malfunctions.

Do not remove the SSCNETII cable while turning on the power supply of
Motion controller and servo amplifier.

Do not see directly the light generated from SSCNETII connector of Motion
controller or servo amplifier and the end of SSCNETII cable. When the light
gets into eye, may feel something is wrong for eye. (The light source of
SSCNETII cable complies with class1 defined in JISC6802 or IEC60825-1.)

If the SSCNETII cable is added a power such as a major shock, lateral
pressure, haul, sudden bending or twist, its inside distorts or brakes, and
optical transmission will not be available.

Be sure to take care enough so that the short SSCNETII cable is added a
twist easily.

Be sure to use the SSCNETII cable within the range of operating temperature
described in this manual. Especially, as optical fiber for MR-J3BUSCIM and
MR-J3BUSCIM-A are made of synthetic resin, it melts down if being left near
the fire or high temperature. Therefore, do not make it touched the part which
becomes high temperature, such as radiator or regenerative option of servo
amplifier, or servomotor.

When laying the SSCNETII cable, be sure to secure the minimum cable bend
radius or more.

Put the SSCNETII cable in the duct or fix the cable at the closest part to the
Motion controller with bundle material in order to prevent SSCNETII cable
from putting its own weight on SSCNETII connector.

When laying cable, the optical cord should be given loose slack to avoid from
becoming smaller than the minimum bend radius, and it should not be twisted.
When bundling the cable, fix and hold it in position by using cushioning such
as sponge or rubber which does not contain migratable plasticizing.

If using adhesive tape for bundling the cable, fire resistant acetate cloth
adhesive tape 570F (Teraoka Seisakusho Co., Ltd) is recommended.
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©)

(10)

(11)

(12)

(13)

(14)

POINTS |

Migrating plasticizer is used for vinyl tape. Keep the MR-J3BUSCM, and
MR-J3BUSCIM-A cables away from vinyl tape because the optical
characteristic may be affected.

A

Optical cord Cable
SSCNETII cable Cord Cable
MR-J3BUSCIM AN
MR-J3BUSCIM-A A JAN
MR-J3BUS[CIM-B O O

O: Cable is not affected by plasticizer.
A: Phthalate ester plasticizer such as DBP and DOP may affect optical
characteristic of cable.

Generally, soft polyvinyl chloride (PVC), polyethylene resin (PE) and Teflon
(fluorine resin) contain non-migrating plasticizer and they do not affect the
optical characteristic of SSCNETII cable. However, some wire sheaths and
cable ties, which contain migrating plasticizer (phthalate ester), may affect
MR-J3BUSOM and MR-J3BUSCIM-A cables. In addition, MR-J3BUSCIM-B
cable is not affected by plasticizer.

If the adhesion of solvent and oil to the cord part of SSCNETII cable may
lower the optical characteristic and machine characteristic. If it is used such
an environment, be sure to do the protection measures to the cord part.

When keeping the Motion controller or servo amplifier, be sure to put on a
cap to connector part so that a dirt should not adhere to the end of SSCNETII
connector.

SSCNETII connector to connect the SSCNETII cable is put a cap to protect
light device inside connector from dust. For this reason, do not remove a cap
until just before connecting SSCNETII cable. Then, when removing
SSCNETII cable, make sure to put a cap.

Keep the cap and the tube for protecting light cord end of SSCNETII cable in
a plastic bag with a zipper of SSCNETII cable to prevent them from
becoming dirty.

When exchanging the Motion controller or servo amplifier, make sure to put a
cap on SSCNETII connector. When asking repair of Motion controller or
servo amplifier for some troubles, make also sure to put a cap on SSCNETII
connector. When the connector is not put a cap, the light device may be
damaged at the transit. In this case, exchange and repair of light device is
required.
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4.2.2 Forced stop input cable

(1) Precautions for handling the forced stop input cable
* For connection or removal of the forced stop input cable, do it surely while
holding a connector of forced stop input cable.

Motion controller —»
J [il mo
7
m ........
17
®
[

1

(2) Connection of the forced stop input cable
* For connection of a forced stop input cable to the Motion controller, connect it
surely to a EMI connector of Motion controller while holding a connector. Be
sure to insert it until it clicks.

(3) Removal of the forced stop input cable

* For removal of the forced stop input cable, push a tab and pull out the cable
while holding a connector.

POINTS

Forcibly removal the forced stop input cable from the Motion controller will damage
the Motion controller or forced stop input cable.
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. ________________________________________________________________________________________________________________|
4.2.3 24VDC power supply cable
(1) Precautions for handling the 24VDC power supply cable

* For connection or removal of the 24VDC power supply cable, do it surely while
holding a connector of 24VDC power supply cable.

Motion controller—»

{

=

T,

[
[EIEI

]
mmg

|

1+

=

(2) Connection of the 24VDC power supply cable
* For connection of a 24VDC power supply cable to the Motion controller,
connect it surely to a 24VDC power supply connector of Motion controller while
holding a connector. Be sure to insert it until it clicks.

(3) Removal of the 24VDC power supply cable
* For removal of the 24VDC power supply cable, push a tab and pull out the
cable while holding a connector.

POINTS

Forcibly removal the 24VDC power supply cable from the Motion controller will
damage the Motion controller or 24VDC power supply cable.




4 INSTALLATION AND WIRING

4.3 Wiring

4.3.1 Instructions for wiring

A\DANGER

@ Completely turn off the externally supplied power used in the system before installation or placing
wiring. Not doing so could result in electric shock or damage to the product.

@ When turning on the power supply or operating the module after wiring, be sure that the module's
terminal covers are correctly attached. Not attaching the terminal cover could result in electric shock.

A CAUTION

@ Be sure to ground of the earth terminal FG and LG. Not doing so could result in electric shock or
operation failure. (Ground resistance: 10092 or less)

@ When wiring in the Motion controller, be sure that it is done correctly by checking the product's rated
voltage and the terminal layout. Connecting a power supply that is different from the rating or
incorrectly wiring the product could result in fire or damage.

@ External connections shall be crimped or pressure welded with the specified tools, or correctly
soldered. Imperfect connections could result in short circuit, fire, or operation failure.

@ Tighten the terminal screws within the specified torque range. If the terminal screws are loose, it could
result in short circuit, fire, or operation failure. Tightening the terminal screws too far may cause
damages to the screws and/or the module, resulting in drop, short circuit, or operation failure.

@ Be sure there are no foreign matters such as sawdust or wiring debris inside the module. Such debris
could cause fire, damage, or operation failure.

@ The module has an ingress prevention label on its top to prevent foreign matter, such as wiring debris,
from entering the module during wiring.

Do not remove this label during wiring.
Before starting system operation, be sure to remove this label because of heat dissipation.

This section describes instructions for the wiring of the power supply.
Refer to the "8 EMC directives" for grounding method and measure against noise.
(1) Power supply wiring
(a) 24VDC power supply wires should be twisted as dense as possible. Connect
them with the shortest distance.
Also, to reduce the voltage drop to the minimum, use the thickest wires (Up
to 2.Omm2) possible.
Use the wires of the following core size for wiring.

Note-1)

Application Recommended core size AWG!
24\V/DC power supply wires 0.34 to 0.37mm’ AWG22
, 0.3 to 0.75mm’
I/O equipment ) . ] AWG18 to AWG22
(Outside diameter 2.8mm (0.11inch) or less)
Ground wire 2.0mm? or more AWG14 or less

(Note-1): AWG stands for "American Wire Gauge". AWG is a unit of the thickness of conducting wire.

4-25
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(b) Do not bundle the 24VDC power supply wires with, or run them close to, the
main circuit (high voltage, large current) and I/O signal lines (including
common line).

Reserve a distance of at least 100mm (3.94inch) from adjacent wires.

(c) Momentary power failure may be detected or the Motion controller may be
reset due to surge caused by lightening.
As measures against surge caused by lightening, connect a surge absorber
for lightening as shown below.
Using the surge absorber for lightening can reduce the influence of
lightening.

c © M 24VDC Motion
A o power supply controller

POINTS

(1) Separate the ground of the surge absorber for lighting (E1), 24VDC power
supply (E2) and Motion controller (E3).

(2) Select a surge absorber for lighting whose power supply voltage does no
exceed the maximum allowable circuit voltage even at the time of maximum
power supply voltage elevation.

(2) Wiring of /0 equipment
(a) Insulation-sleeved crimping terminals cannot be used with the terminal
block.
It is recommended to cover the wire connections of the crimping terminals
with mark or insulation tubes.

(b) The wires used for connection to the terminal block should be 0.3 to
0.75mm? in core and 2.8mm (0.11inch) or less in outside diameter.

(c) Run the input and output lines away from each other.

(d) When the wiring cannot be run away from the main circuit and power lines,
use a batch-shielded cable and ground it on the Motion controller side.
In some cases, ground it in the opposite side.

Motion controller Shield cable

Input —

Output Shield @
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(e) Where wiring runs through piping, ground the piping without fail.
(f) Run the 24VDC input line away from the 100VAC and 200VAC lines.

(g) Wiring of 200m (656.171t.) or longer distance will give rise to leakage
currents due to the line capacity, resulting in a fault.
Refer to the troubleshooting chapter of the 1/O Module User's Manual.

(h) As a countermeasure against the power surge due to lightning, separate the
AC wiring and DC wiring and connect a surge absorber for lightning (Refer
to Section 4.3.1(1)).

Failure to do so increases the risk of I/O device failure due to lightning.

(3) Grounding
For grounding, follow the steps (a) to (¢) shown below.
(a) Use a dedicated grounding wire as far as possible.
(Ground resistance: 10092 or less)

(b) When a dedicated grounding cannot be performed, use (2) Common
Grounding shown below.

Motion Another Motion Another Motion Another
controller equipment controller equipment controller equipment

)

I grounding I @ Tﬂ

(1) Independent grounding.....Best  (2) Common grounding.....Good (3) Joint grounding.....Not allowed

(c) For grounding a cable, use the cable of 2 mm? or more.
Position the ground-contact point as nearly to the Motion controller as
possible, and reduce the length of the grounding cable as much as possible.
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4.3.2 Connecting to the power supply

The following diagram shows the wiring example of power lines, grounding lines, etc.

to the Motion controller.

100/200VAC 24VDC

AC DC

&
AC %| |
e

Connect to power input terminals of I/O
signals that require 24VDC.

0

]

O

5 0 m
w)
o

E
-

I

= 2

0

DU[—] 00000000000

=

N -

FG

mblnEr—=

POINT

signals.

supply cable.

(1) Use a different 24VDC power supply for the Motion controller and for 1/O

(2) Use a different 24VDC power supplies for the Motion controller and the
electromagnetic brake of the servo motor.

(3) Refer to Section 2.5.1(10) for the pin layout of 24VDC power supply connector,
and refer to APPENDIX 4.3 for the connection diagram of 24VDC power

(4) Motion controller and 24VDC power supply are an open type device and must
be installed in a control panel for use.
This not only ensures safety but also ensures effective shielding for Motion
controller and 24VDC power supply generated electromagnetic noise.
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5. START-UP PROCEDURES

5.1 Check Items before Start-up

Table 5.1 Check items before start-up

Part name Confirmation Items Check Reference
(1) Check for looseness, rattling or distorted installation. O 41.2
(2) Check that the module fixing screw tightening torque is as specified. O 411
(3) Check that the wire sizes of cables are correct. O 43.1
(4) Check that the power line is wired correctly. O
(5) Check that FG is wired correctly. O 432
(6) Check that the FG terminal screws are tightened correctly. O
(7) Check that the FG terminal screws are tightening torque is as O 411
specified.
Q170MCPU (8) Che.ck that the 24VI?C wires are twisted as closely as possible and O
Motion controller run in the shortest d|stan.ce. ‘ . 431
(9) Check that the 24VDC wires are not bind the cable together with O
and run close to the power wires.
(10) Check that grounding of the earth terminal FG. O 4.3
(11) Check that the forced stop input is wired correctly. O 3.2
(12) Check that the battery is installed. O 414
(13) Check that the battery lead connecter is connected correctly. O
(14) Check that the internal I/F is wired correctly. O
(15) Check that the manual pulse generator/incremental synchronous O 2.51
encoder is wired correctly.
(1) Check that the extension base unit is Q52B or Q55B (type not O 252
requiring power supply module).
(2) Check that the model name of module is correct. O 2.3
(3) Check that the damage for installed modules. O
(4) Check that the modules are installed correctly. O 413
(5) Check for looseness, rattling or distorted installation. O 41.2
(6) Check that the module fixing screw tightening torque is as specified. O 411
Extension base unit Refer to the "Q173DCPU/
Q172DCPU Motion
controller Programming
(7) Check that the total 1/O points of /O modules and intelligent function O Manual(COMMON)", or
modules do not exceed the I/O points of the Motion controller. "QCPU User's Manual
(Hardware Design,
Maintenance and
Inspection).
Refer to the "Q173DCPU/
Q172DLX Servo external | (1) check that the installation position of modules correspond to the Q172DCPU Motion
signals interface module/ system setting. 0 controller Programming
Q173DPX Manual pulse Manual(COMMON).
generator interface module | (2) Check that the connection with external equipments is correct. O ;:i
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Part name Confirmation ltems Check Reference
(1) Check that the wire size of cable is correct. O
(2) Check that the terminal block screws are tightened correctly. O

Refer to the 1/0 Module
O Type Building Block
User's Manual

(3) Check that the cables connected to each terminal of terminal block
correspond to the signal names.

(4) Check that the external power supply are connected correctly.

1/0 module (24VDC, 5VDC)

(5) Check that the 100VAC, 200VAC and 24VDC wires are twisted as
closely as possible respectively and run in the shortest distance.
(6) Check that the 100VAC, 200VAC and 24VDC wires are not bind the O 431

cable together with and run close to the I/O wires.
(7) Check that the 1/0O wires are wired correctly.
(1) Check that the model name of SSCNETII cables is correct.

(2) Check that the connecting position for connector of SSCNETII d 256
cables are correct.
(3) Check that the SSCNETII cables are connected correctly. O
SSCNETII cable (4) Check for looseness, rattling or distorted connection. |
(5) Check that the minimum bend radius or more secured. O 421
(6) Check that the MR-J3BUSCIM or MR-J3BUS[CIM-A do not come in
contact with wires/cables that use materials where the plasticizing O

material is contained.
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5.2 Start-up Adjustment Procedure

Motion CPU
area

Servo amplifier

Motion CPU
area

PLC CPU
area

[ START ]

I

Turn OFF Motion controller's power supply

Check that the power supply of Motion
controller is OFF.

Check wiring and module installation

The mode indicated in the brackets [ ] at top left of
each step is the mode for checking or setting using
MT Developer2/GX Developer.

® Refer to Section 4.1.3 for installation of module.

(1) Check the installation position and
condition of each modules.

(2) Check the connecting condition of
connectors.

(3) Check that all terminal screws are tight.

(4) Check the ground wires of servo
amplifier, etc.

(5) Check the servo motor wiring (U, V, W).

(6) Check the regenerative option wiring.

(7) Check the circuit of emergency stop or
forced stop.

[Installation mode] l

Install operating system software (Note-1)

Install the operating system software to the
Motion controller using MT Developer2.

I

Servo amplifier setting

Set the axis number of servo amplifier.

I

Turn ON power supply

Set the RUN/STOP/RESET switch of Motion
controller to STOP, and turn ON the Motion
controller's power supply.

[System setting] l

Parameters setting

Set the following parameters using
MT Developer2.

(1) Multiple CPU setting

(2) Automatic refresh setting

(3) System setting

(4) Q170M 1/O setting

[Parameter setting]

Parameter setting

Set the PLC parameter using GX Developer.

I

Turn ON power supply again

Turn ON again the power supply or reset

of Motion controller.

1)

ADANGER

@ Be sure to ground the Motion controllers, servo
amplifiers and servo motors.
(Ground resistance: 1009 or less)
Do not ground commonly with other devices.

A CAUTION

® Check that the combination of modules are correct.
Wrong combination may damage the modules.

Refer to Section 5.3

(Note-1): The operating system software is not installed
at the time of Motion controller purchase.
Be sure to install the operating system
software to be used before a system start.

Refer to Section 2.5.6(3)

A CAUTION

® 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
fires.

® Always take heat measure such as flame proofing
for the inside of the control panel where the servo
amplifier or regenerative resistor is mounted and
for the wires used. Failing to do so may lead to
fires.

(Note): An error may occur if the power is turned on
before system setting. In the case, reset the
Motion controller after system setting.
Refer to the "Q173DCPU/Q172DCPU Motion
controller Programming Manual (COMMON)"
at the system setting error occurrence.
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1)

, |

Check pulse input signal of internal IIF~ |------ Refer to Section 2.5.1

Check the wiring of pulse input signals of
internal I/F by monitoring of MT Developer2.
(1) Check that the current value storage
register (D1120, D1121) counts when
a manual pulse generator or
incremental synchronous encoder is
used.

Check I/O signal of internal IIF |- ----- Refer to Section 2.5.1

Check the wiring of I/O signals of internal

I/F. l

Check external inputs to Q172DLX ~ |------ Refer to Section 2.5.3

Check the wiring of following external inputs
by monitoring of MT Developer2.

(1) FLS (Upper stroke limit input)

(2) RLS (Lower stroke limit input)

(3) STOP (Stop signal)

(4) DOG (Proximity dog)

Check servo external inputs signal

Motion CPU Check the wiring of servo external input
area signals by monitoring of MT Developer2.
(1) FLS (Upper stroke limit input)

(2) RLS (Lower stroke limit input)

(3) DOG (Proximity dog)

Check external inputs to Q173DPX |- ----- Refer to Section 2.5.4

Check the wiring of following external inputs
by monitoring of MT Developer2 or LED
indicators.
(1) Manual pulse generator/incremental
synchronous encoder setting

Check /O module ACAUT'ON

Check the wiring of I/0 modules. ® Do not mount a phase advancing capacitor, surge
absorber or radio noise filter (option FR-BIF) on
[Servo data setting] the output side of the servo amplifier.

® Correctly connect the output side (terminal U, V,
W). Incorrect connections will lead the servo motor

Set the following positioning parameters to operate abnormally.

using MT Developer2.
1) Fixed parameters
EZ; Home position return data ACAUTlON
(3) JOG operation data
(4) Servo parameters

(5) Parameter block
(6) Limit output data

Positioning parameters setting

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

2)
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Motion CPU
area

PLC CPU
area

Motion CPU
area

Motion CPU
area

2)

[Programming] l

Create Motion programs

Create the Motion programs using
MT Developer2.

[Programming]

Create PLC programs

Create the PLC programs to start of
Motion programs using GX Developer.

I

Write PLC programs

Write the PLC programs created to the PLC
CPU area (CPU No.1 fixed).

Write Motion programs

Write the positioning data and Motion
programs created to the Motion CPU area
(CPU No.2 fixed).

Turn ON power supply again

Turn ON again or reset the Motion
controller's power supply .

Turn ON servo amplifiers power supply

Check the emergency stop ON and forced
stop ON, and turn ON the power supply of

servo amplifiers.

[Test mode~
servo start-up
(Initial check) ]

Check servo amplifier

Check that the mounted servo amplifiers
operate correctly.

[Test mode -~

servo start-up
(Upper/lower stroke
limit check) |

Check upper/lower stroke limits

Check that the upper/lower stroke limits

operate correctly.

3)

ADANGER

® 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.

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

ACAUTION

® Always mount a leakage breaker on the Motion
controller and servo amplifier power source.

® |nstall emergency stop circuit externally so that
operation can be stopped immediately and the
power shut off.

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

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

A\ CAUTION

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

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

Axis No. and error description of servo amplifier which
detected errors are displayed on initial check screen.
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Motion CPU
area

PLC CPU
area

3)
[Test mode
JOG operation ]

Check machine operation

Check the followings by making the
machine operate with the JOG operation of
MT Developer2.
(1) Machine operates correctly
(no vibration, hunting, etc. )
(2) Stroke limits operate correctly
(3) Machine stops by the emergency stop
or forced stop.

ACAUTION

® 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.

® Execute the test operation in the system that it is
low-speed as much as possible and put forced
stop, and confirm the operation and safety.

[Test mode*
home position return ]

Check home position return

Check the followings by executing the home
position return.

(1) Home position return direction

(2) Home position return data

(3) Proximity dog position

[Programming] l

Check Motion program

Set the RUN/STOP/RESET switch of Motion
controller to RUN, and check that all
positioning controls by Motion programs are
correct.

[Monitor] l

Check by automatic operation

Check the sequence operation by executing
the PLC program using an actual external
input.

(e )

POINTS

motor is mounted.

(1) Make note of servo motor module names before the servo motor is mounted
on a machine. The servo motor rating plate may not be visible after the servo

(2) When the servo amplifier, servo motor is first turned on, check the operation
before the servo motor is mounted on a machine to avoid an unexpected
accidents such as machine breakage.
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5.3 Operating System Software Installation Procedure

The operating system software must be installed to the Motion controller by using the
peripheral device and MT Developer2.
The installation procedure is shown below.

Operation in
MT Developer2
(Note)

START

Set a rotary switch
controller to "A".

(Rotary switch 2 (SW2) is optional.)

1 (SW1) of Motion

SW2 "0" position.

Turn ON the Motion controller's power

supply.

Start the install of MT Developer2.

Set the connection

the personal computer and Motion
controller in the Transfer Setup.

method between

Select the operatin
installed, and insta
controller.

g system software
Il'it in the Motion

Dialog "Installation
displayed.

is completed"” is

Turn OFF the Motion controller's

power supply.

Set a rotary switch

switch2 (SW2) of Motion controller to

"

1 (SW1) and

END

Factory defaultin SW1 "A",

Set to installation mode.
Refer to Section 2.5.1(6) for rotary switch.

Steady "INS" display.
RUN/STORP is ignored.

The operating system software can be
installed normally by dialog display.

Set to mode operated by RAM.

(Note): Install the operating system software by screen of MT Developer2.
Refer to help of MT Developer2 for details.
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POINTS

(1) The operating system software was not installed at the time of Motion

controller purchase. Be sure to install the operating system software to be
used before a system start.

(2) The operating system software is installed to the Motion CPU area. It has
already been installed to the PLC CPU area.
The PLC CPU area is never rewritten.

(3) Be sure to change a rotary switch after turning off the power supply.

(4) Even if the operating system software is installed, the programs, parameters
and absolute position data written in the Motion controller do not be rewritten.

(5) Do not do any of the following while installing operation system software.
Doing so could result damage the Motion controller.
» Turn OFF the Motion controller's power supply.
» Change the RUN/STOP/RESET switch of Motion controller to RESET.
» Turn OFF the power supply of the personal computer.
* Pull out the personal computer's communication's cable.
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5.4 Trial Operation and Adjustment Checklist

At the worksite, copy the following table for use as a check sheet.

Work Step

Item

Check ltems

Check

Before power supply
ON

Installation of
unit/module
and basic wiring

Check that each module is installed correctly.

g

Check that each connector is connected correctly.

Check each terminal screw for looseness.

Check that the earth wires of Motion controller or servo amplifiers, etc. are correct.

Check that the servomotor wiring is correct.

Check that the regenerative option wiring is correct.

Check that the circuit of emergency stop and forced stop are correct.

Check that the wiring of each power supply and 1/O are correct.

Check that the rotary switch setting is correct.

Power supply ON/

Motion controller in
STOP status

Installation of OS

Check that the operating system software is compatible.

System setting

Check that the system setting is correct.

Q172DLX/Servo
amplifier external
signal

Check that the upper/lower stroke limit inputs are correct.

Check that the STOP signal input is correct. (Q172DLX only)

Check that the proximity dog and speed/position switching signal input are correct.

Program/
positioning data

Check that the Motion program, PLC program and positioning data are stored in the
Motion controller correctly.

Basic axis
operations (Check
each axis)

Check the communications with servo amplifiers.

Check that the rotation direction for JOG operation is correct.

Check that the upper/lower limit switches operate correctly.

Check that the rotation at maximum command speed is motor rating or less.

Check that the machine operates correctly by the JOG operation.

Check that the machine stops by the upper/lower stroke limit.

Check that the machine stops by the emergency stop or forced stop.

Check that the home position return is executed correctly.

glio(o|jojojo(ojof o jojgjojojojojgyg(ofjojo|jo|g

Check that each positioning control of Motion program is operates correctly.

O

Motion controller
in RUN status

Manual operation

Check each operation in manual operation mode of system during Motion program execution.

Check that the machine operation stops immediately by the emergency stop or forced
stop.

g

Check the operation of each actuator and confirmation limit switch.

Check that the emergency stop, forced stop and equipment alarm signals are correct.

Checks in compliance with control specifications specific to system and equipment.

g(o|o

Automatic
operation

Check each operation in automatic operation mode of system during Motion program
execution.

Check that the automatic operation motions.

Check that the machine operation stops immediately by the emergency stop or forced
stop.

Check that the module or equipment alarm causes an immediate stop or cycle stop.

Check that the restoring operation can be performed after an alarm stop.

Make other checks in compliance with control specifications specific to system and
equipment.

Torque check

Check that the acceleration/deceleration torque is maximum torque or less.

Check that the continuous effective load torque is rated torque or less.

ool o ggl o (o




5 START-UP PROCEDURES

MEMO




6

INSPECTION AND MAINTENANCE

. INSPECTION AND MAINTENANCE

A\DANGER

@ Do not touch the terminals while power is on. Doing so could cause electric shock.
@ Correctly connect the battery. Also, do not charge, disassemble, heat, place in fire, short circuit, or
solder the battery.
Mishandling of a battery may cause overheating, cracks or ignition which could result in injury and fire.
@ Switch off all phases of the externally supplied power used in the system when cleaning the module or
retightening the terminal or module mounting screws.
Not doing so could result in electric shock.
Under tightening of terminal screws can cause a short circuit or malfunction.
Over tightening of screws can cause damages to the screws and/or the module, resulting in fallout,
short circuits, or malfunction.
@ The capacitor is mounted to the modules. Do not incinerate the modules so that the incineration of
capacitor may cause burst.
For disposal of the modules, request for specialized industrial waste disposal services who has
incineration facility.

/A\CAUTION

@ Read the manual carefully and pay careful attention to safety for the on-line operation (especially
program change, forced stop or operation change) performed by connecting peripheral devices to the
Motion controller during operation.

Erroneous operation may cause machine breakage or accident.

@ Never try to disassemble or modify module. It may cause product failure, operation failure, injury or fire.

@ Use any radio communication device such as a cellular phone or a PHS phone more than 25cm (9.84
inch) away in all directions of the Motion controller.

Failure to do so may cause a malfunction.

@ Completely turn off the externally supplied power used in the system before installation or removing
the module. Not doing so could result in electric shock, damage to the module or operation failure.

@ Do not install/remove the module on to/from base unit or terminal block more than 50 times, after the
first use of the product. Failure to do so may cause the module to malfunction due to poor contact of
connector.

@ Do not drop or impact the battery installed to the module. Doing so may damage the battery, causing
battery liquid to leak in the battery.

Do not use the dropped or impacted battery, but dispose of it.

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

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

In order that you can use the Motion controller in normal and optimal condition at all
times, this section describes those items that must be maintained or inspected daily or
at regular intervals.

6-1
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6.1 Maintenance Works
6.1.1 Instruction of inspection works

In order that can use the Motion controller in safety and normal, those items that must
be inspected list below.

A\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 remove 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.

@ 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 or fire.

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

@ 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.

/A\CAUTION

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

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

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

@ 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 unit settings correctly.

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

@ 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 change these to prevent secondary
damage from faults. Replacements can be made by our sales representative.

@ 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, in order to prevent that
state, use a servomotor with electromagnetic brakes for maintenance or mount a brake mechanism
externally.

@ Use a double circuit construction so that the electromagnetic brake operation circuit can be operated
by emergency stop signals set externally.

Shut off with the

Shut off with servo ON signal OFF, emergency stop
alarm, electromagnetic brake signal. signal (EMG).
Servo motor
RA1 EMG
o—aY o—<

Electromagnetic
o brakes 24VDC

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

@ The unit may suddenly restart 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.)

@ 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.

@ Do not apply a voltage other than that specified in the instruction manual on any terminal.

Doing so may lead to destruction or damage.

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

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

@ Do not touch the heat radiating fins of controller or servo amplifier, regenerative resistor and
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.

@ Do not bunch the control wires or communication cables with the main circuit or power wires, or lay
them closely. They should be installed 100mm (3.94inch) or more from each other.

Trying to bunch or install could result in noise that would cause operation failure.
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6.2 Daily Inspection

The items that must be inspected daily are shown below.

Table 6.1 Daily Inspection

ON/OFF.

(Abnormal if the LED does not turn ON or turn OFF as
indicated above.)

Item Inspection item Inspection Criterion Action
1 Mounting of Motion Check that the fixing Retighten the
controller screws are not loose and  [The screws and cover must be mounted securely. screws
2 |Mounting of base unit _|the cover is not dislocated. ’
. . Check that the module is Securely
Installation of Motion ) ) ) )
3 |modules and 1/0 not dislocated and the unit |The module fixing hook must be engaged and installed engaged the
fixing hook is engaged correctly. module fixing
modules
securely. hook.
Check for | terminal Retighten th
eci forioose fermina Screws should not be loose. © lg enthe
SCrews. terminal screws.
Check for distance between|The proper clearance should be provided between solderless Correct
4 |Connecting conditions  |solderless terminals. terminals. '
Retighten the
Check the connector part of ) .
Connections should not be loose. connector fixing
the cable.
SCrews.
) The LED must be ON.
[POWER] LED [Check that the LED is ON. ) )
(Abnormal if the LED is OFF.).
) The LED must be ON.
[MODE] LED |Check that the LED is ON. ) ) L
(Abnormal if the LED is OFF or flickering.)
Check that the LED is ON | The LED must be ON.
[RUN] LED . . .
in RUN status. (Abnormal if the LED is OFF.)
The LED must be OFF. .
ERR]LED  [Check that the LED is OFF. Refer to Section
[ERR] eckthatine LED IS (Abnormal if the LED is ON or flickering.) 051
The LED must be OFF.
BAT.] LED Check that the LED is OFF.
[BAT] eckthatine LEDIS (Abnormal if the LED is ON (yellow).)
5 ) ) Steady "RUN" display.
[]
£ ) LU (Abnormal if "RUN" does not display or incorrect display.)
9 [Normal
o § D e | Steady "STP" display.
w é ) ) (Abnormal if "STP" does not display or incorrect display.)
c
Batt
"% Wzr:i;ygerror .. > ( "BT1" does not display.
(S}
5|3 L ( Abnormal if steady "BT1" display.
2 (2.7V or less) - (Abnormal i steady isplay.) Refer to Section
(0]
> Batt 6.5
'§ a e.ry error | [ :‘ "BT2" does not display.
s warning [ | ) : WRTOM 4
e N (Abnormal if steady "BT2" display.)
(2.5V or less)
"..."does not display.
WDT error . .
. . . (Abnormal if steady " . . ." display.) Refer to Section
-y - " AL" does not flash. 2.5.1
Others ) "' - ) - .
P (Abnormal if " . . ." flashes.)
The LED must be ON when the input power is turned ON.
Check that the LED is The LED must be OFF when the input power is turned OFF.
Input LED . Refer to
2 ON/OFF. (Abnormal if the LED does not turn ON or turn OFF as /0 Module
8 indicated above.) L
IS - Type Building
The LED must be ON when the output power is turned ON. ,
o ) i Block User's
- Check that the LED is The LED must be OFF when the output power is turned OFF. "
Output LED Manual".

6-4
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____________________________________________________________________________________________________________________________________________|]
6.3 Periodic Inspection
The items that must be inspected one or two times every 6 months to 1 year are listed
below. When the equipment is moved or modified, or layout of the wiring is changed,

also implement this inspection.

Table 6.2 Periodic Inspection

Item Inspection item Inspection Criterion Action
€
% Ambient temperature 0to 55 °C (32to 131 °F) When the controller is used in
o Measure with a thermometer and a the board, the ambient
>

1 | $[Ambient humidity hygrometer. 51095 % RH temperature in the board

g Measure corrosive gas. becomes the ambient
2
g Atmosphere No corrosive gases temperature.

Measure a voltage across the

2 |Power voltage )
terminals of 24VDC.

21.6t026.4 Change the power supply.

Retighten the screws.

c . Move the module to check for The module must be installed If the Motion controller, Motion,
.9 |Looseness, rattling ) . . N
3 = looseness and rattling. solidly. or /0, module is loose, fix it with
2 SCrews.
C
~ |Adhesion of dirt and ) Dirt and foreign matter must not
) Check visually. Remove and clean.
foreign matter be present.
Looseness of terminal  |Try to further tighten screws with a ) )
) Screws must not be loose. Retighten the terminal screws.
S |screws screwdriver.
B |Proximity of solderless Solderless terminals must be
4 |2 mey Check visually. N , Correct.
S |terminals to each other positioned at proper intervals.
(&] . .
Looseness of Retighten the connector fixin
Check visually. Connectors must not be loose. 9 9
connectors SCrews.
Check the 7-segment LED at the |Must be turned OFF "BT1" or Even if the lowering of a battery
front side of Motion controller. "BT2" display. capacity is not shown, replace
the battery with a new one if a
Check the length of term after Must not be used more than 5 e .
. service life time of the battery is
5 |Battery purchasing the battery years.

exceeded.

Check that SM51 or SM58 is
turned OFF using MT Developer2 |Must be turned OFF.
in monitor.

Replace the battery with a new
one when SM51 or SM58 is ON.
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6.4 Life

The following parts must be changed periodically as listed below.
However, if any part is found faulty, it must be changed immediately even when it has

not yet reached the end of its life, which depends on the operating method and
environmental conditions.

For parts replacement, please contact your sales representative.

Table 6.3 Life
Module name Part name Life guideline Remark
Motion controller Life guideline is reference time.
i . It must be changed immediately
Electrolytic capacitor 10 years .
Mo dul even when it has not yet
otion module reached the life guideline.

(1) Capacitor
The life of the capacitor greatly depends on ambient temperature and operating

conditions. The capacitor will reach the end of its in 10 years of continuous
operation in normal air-conditioned environment.



6 INSPECTION AND MAINTENANCE

6.5 Battery

The battery installed in the Motion controller is used for data retention during the

power failure of the program memory and latch device.

The data stored in the RAM built-in Motion controller are shown below.

*PLC CPU area : Clock data, Latch devices (L), Devices of latch range, Error history
and Data in standard RAM

» Motion CPU area : Programs, Parameters, Motion devices (#), Devices of latch
range, and Absolute position data

Special relays (SM51, SM52, SM58 or SM59) turn on due to the decrease of battery

voltage. Even if the special relays turn on, the program and retained data are not

erased immediately.

However, if these relays are overlooked, the contents may be erased.

After relay SM51 or SM58 turns on, replace the battery quickly within the data

retention time for power failure (3 minutes).

POINT

(1) SM51 or SM58 turns on when the battery voltage falls below the specified
value, and remains ON even after the battery voltage is recovered to the
normal value. SM51 or SM58 turns off by power supply on again or reset.

(2) After SM51, SM52, SM58 or SM59 turns on, replace the battery quickly.

* SM51 or SM52 turns on at the battery voltage 2.5V or less.
* SM58 or SM59 turns on at the battery voltage 2.7V or less.

(3) If SM51 turns on, the details for the data of RAM built-in Motion controller

cannot be guaranteed.

It is recommended to back-up the data periodically.
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6.5.1 Battery life

The battery life is shown below.

Battery life (Total power failure time) [h] "

Guaranteed value

Guaranteed value

Actual service value

Battery type -on ti (Note-5)
i Por\;\ll:; g'g‘et'lzr’ne s . (Reference value) Backup time after alarm
(MIN) (75°C (167°F)) [ (TYP) (40°C (104°F)) (TYP) (25°C (77°F))
0% 13000 40000
30% 18000
Note-7,
aeBaT " 50% 21000
43800
70% 24000
100% 43800 43800 20
0% 39000 (After SM51/SM52 ON)
Q7BAT 30%
Large-capacity batte 509 43800
((Nme.% pacty ") % 43800
70%
100%

(Note-1)
(Note-2)

: The actual service value indicates the average value, and the guaranteed time indicates the minimum time.
: The power-on time ratio indicates the ratio of Motion controller power-on time to one day (24 hours).

(When the total power-on time is 17 hours and the total power-off time is 7 hours, the power-on time ratio is 70%.)

(Note-3)

: The guaranteed value (MIN) ; equivalent to the total power failure time that is calculated based on the characteristics value of the

memory (SRAM) supplied by the manufacturer and under the storage ambient temperature range of -25°C to 75°C (-13 to
167°F) (operating ambient temperature of 0°C to 55°C (32 to 131°F)).

(Note-4)

environment (40°C (104°F)).

(Note-5) :

: The guaranteed value (TYP) ; equivalent to the total power failure time that is calculated based on the normal air-conditioned

The actual service value (Reference value) ; equivalent to the total power failure time that is calculated based on the measured

value and under the storage ambient temperature of 25°C (77°F). This value is intended for reference only, as it varies with
characteristics of the memory.

(Note-6) :

* Q6BAT/Q7BAT lead connector is disconnected.
* Lead wire of Q6BAT/Q7BAT is broken.

(Note-7) :

Set the battery (Q6BAT/Q7BAT) to battery holder.

In the following status, the backup time after power OFF is 3 minutes.

POINT

(1) Do not use the battery exceeding its guaranteed life.
(2) When the battery hours (total power failure time) may exceed its guaranteed
value, take the following measure.
» Perform ROM operation to protect a program even if the battery dies at the
Motion controller's power-OFF.
« If SM51 turns on, the contents for the data (Refer to Section 6.5) of RAM
built-in Motion controller cannot be guaranteed.
It is recommended to back-up the data periodically.
(3) When the total power failure time exceeds its guaranteed value, and SM51,
SM52, SM58 and SM59 turns on, immediately change the battery. Even if the
alarm has not yet occurred, it is recommended to replace the battery
periodically according to the operating condition
(4) The self-discharge influences the life of battery without the connection to the

Motion controller. The battery should be exchanged approximately every 4 or 5
years. And, exchange the battery with a new one in 4 to 5 years even if a total
power failure time is guaranteed value or less.

6-8
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6.5.2 Battery replacement procedure

When the battery has been exhausted, replace the battery with a new one in
accordance with the procedure shown below.

POINTS

When replacing the battery, pay attention to the following.
(1) Back up the data using MT Developer2 before starting replacement.

(2) Firstly back up the data stored in the Motion controller to the personal
computer which is installed MT Developer2 then replace the battery with a new
one. After setting the battery in the Battery holder, verify the backing up the
data to the personal computer which is installed MT Developer2 and the data
in the Motion controller, confirm the data is not changing.

In the following status, the backup time after power OFF is 3 minutes.
* The lead connector of Q6BAT/Q7BAT is disconnected.
* The lead wire of Q6BAT/Q7BAT is broken.
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(1) Q6BAT

( Replacing Battery

I

D)

Motion controller

Turn off the Motion controller's power
supply.

Pull the battery holder while pushing
the battery holder fixing tab, and
remove the holder from the Motion
controller.

Battery holder fixing tab

Move the connector away from the
battery disconnection prevention

hook, and then remove it by pulling
straight out. (Note)

Battery holder

Remove the battery lead connector
and battery connector. (Note)

Remove the old battery from the
battery holder.

Set the new battery to the battery
holder correctly after confirming "+"
side and "-" side for the battery.

---3)
@ t Battery connector
4) (Q170MCPU side)
(Note)
Remove ‘
---4) Battery lead
connector
(Battery side)
---3) Battery disconnection
prevention hook
"y
---6) side
3)
6)
Top face of battery holder

Connect the battery lead connector
to the battery connector for Motion
controller.

"+ " side

Secure the connector beneath the
battery disconnection prevention
hook, and neatly place the battery
lead wires into the battery holder.

!

Installation grooves

Adjust the battery holder to the
installation grooves, and slide the
battery holder in the direction of the
arrow, taking care to not damage the
lead wires.

(Be sure to insert it until it clicks.)

n|\_ﬁt¢ I||

[
iram;

A\

I

Battery holder

Turn on the Motion controller's power

|7)

supply.
!

( END

)

(Note): Do not pull on the lead wire forcibly to remove the connector.
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(2) Q7BAT

( Replacing Battery '

Turn off the Motion controller's power
supply.

Pull the battery holder while pushing |1 2)

the battery holder fixing tab, and
remove the holder from the Motion
controller.

Remove the connector from the
battery holder by pulling straight out.
(Note-1)

Remove the battery lead connector
and battery connector. (Note-1)

I

Remove the lead wire from the
pass-through slot. (Note-1)

|

---5)

|

---7)

Remove the old battery from the
battery holder while pushing a tab.

'

Have "-" side of new battery forward
and align the lead wire to the pass-
through slot (Note-2) , and then set it to
the battery holder.

(Be sure to insert it until it clicks.)

I

Anchor the lead wire to the pass-
through slot.

Connect the battery lead connector
to the battery connector for Motion
controller.

Neatly place the lead wires and
connector into the battery holder.

'

Adjust the battery holder to the
installation grooves, and slide the
battery holder in the direction of the
arrow, taking care to not damage the
lead wires.

(Be sure to insert it until it clicks.)

Turn on the Motion controller's power
supply.

( END

Motion controller

Battery holder
fixing tab

Push
Battery holder

Vs

lead wire

Remove th

o @

(Note)

Battery lead
connector
(Battery side)

t %k Battery connector
4) ‘ (Q170MCPU side)

Battery(Q7BAT)

Battery holder

(Note-1): Do not pull on the lead wire forcibly to remove the connector.
(Note-2): Tilt the battery not to hitch the lead wire to the battery holder.

6-11
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6.5.3 Resuming operation after storing the Motion controller

When the operation is to be resumed after being stored with the battery removed or
the battery has gone flat during storage, the contents for the data (Refer to Section
6.5) of RAM built-in Motion controller cannot be guaranteed.

Before resuming operation, write the contents for the data backed up prior to storage to
RAM built-in Motion controller.

POINT

Before storing the Motion controller, always back up the contents for the data to
RAM built-in Motion controller.

6.5.4 Symbol for the new EU Battery Directive

This section describes a symbol for the new EU Battery Directive (2006/66/EC) that is

labeled batteries.

Note: This symbol mark is for EU countries only.

This symbol mark is according to the directive 2006/66/EC Article 20 Information for
end-users and Annex .

Your MITSUBISHI ELECTRIC product is designed and manufactured with high quality
materials and components which can be recycled and/or reused.

This symbol means that batteries and accumulators, at their end-of-life, should be
disposed of separately from your household waste.

If a chemical symbol is printed beneath the symbol shown above, this chemical symbol
means that the battery or accumulator contains a heavy metal at a certain
concentration. This will be indicated as follows:

Hg: mercury (0.0005%), Cd: cadmium (0.002%), Pb: lead (0.004%)

In the European Union there are separate collection systems for used batteries and
accumulators.

Please, dispose of batteries and accumulators correctly at your local community waste
collection/recycling centre.

Please, help us to conserve the environment we live in!
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6.6 Troubleshooting

This section describes the various types of trouble that occur when the system is
operated, and causes and corrective actions of these troubles.

6.6.1 Troubleshooting basics

The basic three points that must be followed in the troubleshooting are as follows.

(1) Visual inspection
Visually check the following.
(a) Movement of machine (stopped condition, operating condition)
(b) Power supply on/off
(c) Status of input/output devices
(d) Installation condition of the Motion controller, I/O module, Motion module,
intelligent function module, SSCNETII cable, Synchronous encoder cable.
(e) State of wiring (I/O cables, cables)
(f) Display states of various types of indicators
* MODE LED, RUN LED, ERR. LED, BAT LED, 7-segment LED (Installation
mode, Operation mode, Battery error, STOP/RUN, etc.), etc.
(g) Status of setting of various types of switches (Setting of No. of stages of
extension base, power interrupt hold-on status).

After checking (a) to (g), monitor the operating conditions of servomotors and
error code using MT Developer2 and GX Developer.

(2) Check of trouble
Check to see how the operating condition varies while the Motion controller is
operated as follows.
(a) Setthe RUN/STOP/RESET switch of Motion controller to STOP.
(b) Reset the trouble with the RUN/STOP/RESET switch of Motion controller.
(c) Turn ON and OFF the Motion controller's power supply.

(3) Narrowing down the range of trouble occurrence causes
Estimate the troubled part in accordance with items (1) and (2) above.
(a) Motion controller or external devices
(b) Motion CPU area or PLC CPU area
(c) I/O module or others
(d) Servo program or Motion SFC program
(e) Sequence program
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6.6.2 Troubleshooting of Motion controller

This section describes the contents of troubles for the error codes and corrective
actions of the troubles.

As for troubleshooting of PLC CPU area, refer to the QCPU User's Manual (Hardware
Design, Maintenance and Inspection) of their respective modules.

As for troubleshooting of I/O modules, refer to the "I/O Module Type Building Block
User's Manual" of their respective modules.

POINT

Check that the operating system software is installed before starting the Motion
controller.
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(1) Troubleshooting flowchart
The followings show the contents of the troubles classified into a variety of
groups according to the types of events.

( Error-occurrence description '

| "POWER" LED turns off I—>| (a) "Flowchart for when "POWER" LED turns off" I
~ v

" " does not flash in the first digit of
7-segment LED

(b) "Flowchart for when " ." does not flash in the first digit of
7-segment LED"

"A00" displays on 7-segment LED (c) "Flowchart for when "AQQ" displays on 7-segment LED"
"AL"—»"L01" displays on 7-segment LED I (d) IFéol:\)/\'/lchart for when "AL" —"L01" displays on 7-segment
"AL"—"A1"—"[1" displays on 7-segment (e) "Flowchart for when "AL"—"A1"—"[1" displays on

Motion J|LED 7-segment LED"

CPU area T
"BTI" displays on 7-segment LED H (f) "Flowchart for when "BTLI" displays on 7-segment LED" I

..." displays on 7-segment LED (g) "Flowchart for when " . . ." displays on 7-segment LED"

‘ Servo amplifier does not start I—>| (h) "Flowchart for when servo amplifier does not start" I
v . .
"AL"—>"S01" displays on 7-segment LED I (i) I_FIEOSV"Chart for when "AL"—"S01" displays on 7-segment I

"MODE" LED does not turn on (j) "Flowchart for when "MODE" LED does not turn on."

"MODE" LED is flickering (k) "Flowchart for when "MODE" LED is flickering."

"RUN" LED turns off I—>| () "Flowchart for when "RUN" LED turns off." I
PLC "RUN" LED is flickerin I—-| m) "When "RUN" LED is flickering." I
CPU area 'S Ml N9 (M) s T Ing.

"ERR." LED turns onl/is flickering (n) "Flowchart for when "ERR." LED turns onl/is flickering."

| "USER" LED turns on I—>| (0) "When "USER" LED turns on.” I

v
"BAT. " LED (Yellow) turns on (p) "When "BAT. LED turns on (yellow)."

L
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(a) Flowchart for when "POWER" LED turns off

The following shows the flowchart for when "POWER" LED turns off at the
power supply ON or during operation.

( "POWER" LED turns off )

Is there a power supply? Supply power. I

YES

NO Does "POWER"

LED turn on?

Is the wiring/
terminal connection

Connect wiring and fix terminal I
correct?

connection correctly.

YES

NO

Does "POWER"
LED turn on?

Is the power
supply voltage within the
rated range?

The supply voltage should be within
the rated range.

YES

NO

Does "POWER"
LED turn on?

from the Motion controller.

l

1)

Remove the internal I/F connector I

( END )
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1)

The manual pulse generator,
incremental synchronous encoder or
connection cable is faulty.

(Replace it with a normal manual
pulse generator, incremental
synchronous encoder or connection
cable.)

Does "POWER"
LED turn on?

YES

Does "POWER"
LED turn on?

NO

Remove all modules from the
extension base unit. A hardware fault

If the module will not work, explain
the error symptom and get advice
from our sales representative for the
modules with failure.

The extension base unit or extension
cable is faulty.

(Replace it with a normal extension
base unit or extension cable.)

Does "POWER"
LED turn on?

YES
Does "POWER"
LED turn on?
A4
Install all modules that removed from NO
the extension base unit to the
extension base unit.

A hardware fault
Explain the error symptom and get

advice from our sales representative.

Check the sum of internal current
consumption of the modules that
comprise the system.

Does the total
current exceed the rated
output current?

YES | Reexamine the system configuration
to make the total current less than the
rated output current.

NO

NO Does "POWER"

LED turn on?

A hardware fault

Check operation in the order starting
with the minimum system. END
If the module will not work, explain

the error symptom and get advice

from our sales representative for the

modules with failure.
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(b) Flowchart forwhen" ." does not flash in the first digit of

7-segment LED

" " does not flash in the first digit of
7-segment LED.

Does "POWER"
LED turn on?

connecting direction

(a)
"Flowchart for when "POWER" LED
turns off"

of extension cable correctly?
(Isn't IN-IN or OUT-OUT
connection?)

Connect the extension cable correctly.

Does " . "flash YES

"RESET"

in the first digit of 7-segment
LED?

Is the
RUN/STOP/RESET switch
set to STOP?

"STOP"

NO

Set the RUN/STOP/RESET switch to
"STOP".

Does " . " flash YES

A hardware fault

Check operation in the order starting
with the minimum system.

If the module will not work, explain

the error symptom and get advice
from our sales representative for the
modules with failure.

in the first digit of 7-segment
LED?

END

(Note) : Normally, " . " flashes in the first digit of
7-segment LED.
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(c) Flowchart for when "A0Q" displays on 7-segment LED

"A0Q" displays when the operating system software is not installed.
The following shows the flowchart for when "A0Q" displays on 7-segment
LED at the power supply ON or operation start.

"A00" displays on 7-segment LED

Is the
operating system NO

software installed to Motion
controller?
y
YES Install the operating system software. I

<

<

Reset the Motion controller.

Does "A00" disappear NO

on 7-segment LED?
YES
END Explain the error symptom and get
advice from our sales representative.
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(d) Flowchart for when "AL" — "L01" displays on 7-segment LED

""AL" (flashes 3 times) — Steady "L01" display" displays at the system
setting error occurrence.

The following shows the flowchart for when "™AL" (flashes 3 times) —
Steady "L01" display" displays during operation.

"AL" — "LO1" displays on 7-segment
LED.

Confirm details of error by Motion
CPU error batch monitor of
MT Developer2.

Does a ROM ERRORO YES
occur?
NO
Is ROM Operationeyed?No
YES

Set a rotary switch1 (SW1) to "0", a Set a rotary switch1 (SW1) to "0", a
rotary switch2 (SW2) to "6" of Motion rotary switch2 (SW2) to "0" of Motion
controller, and then execute ROM controller.

(Mode operated by RAM)

writing.

Check that the installed modules
correspond to system setting and
correct details of error.

Does a LAY ERROR
(SL**) occur?

NO

y
Set by relative check of the system
setting not to occur a error, and write
the setting to the Motion CPU area
(CPU No.2 fixed).

Reset the Motion controller.

Does "A00"—"LO1" NO

disappear on 7-segment
LEV

YES

END
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(e) Flowchart for when "AL" — "A1" — "[O0" displays on 7-segment
LED.
"AL" (flashes 3 times) — Steady "A1" display — """ displays at the self-
diagnosis error occurrence.
The following shows the flowchart for when "™AL" (flashes 3 times) —
Steady "A1" display — """ displays during operation.
O: 4-digits error code is displayed in two sequential flashes of 2-digits each.

"AL" —> "A1" —» "OI" displays
on 7-segment LED.

A4

Confirm details of error by Motion
CPU error batch monitor of
MT Developer2.

YES

Hardware Causey

NO

Noise cause?

based on the error causes .

Correct each Motion controller setting I

YES

Take measures against noise. I
Explain the error symptom and get
advice from our sales representative.

A

Reset the Motion controller.

Does "AL"—> "A1" > NO

"[0" disappear on 7-segment
LEE/

YES

C END )




6 INSPECTION AND MAINTENANCE
L]

(f) Flowchart for when "BTO" displays on 7-segment LED

"BT1" or "BT2" displays when the battery voltage is lowered.
"BT1" or "BT2" displays at the following cases.

* BT1: Battery voltage 2.7V or less

« BT2: Battery voltage 2.5V or less

The following shows the flowchart for when "BTO" displays.

"BTO" displays on 7-segment LED

Turn off the Motion controller's power
supply.

Replace the battery.

Turn on the Motion controller's power
supply.

Does "BTO"
disappear on 7-segment
LED (Confirm ON/OFF by
monitoring SM[J)

NO (SM58 or SM51 ON)

YES (SM58, SM51 OFF)

END

A hardware fault
Explain the error symptom and get

advice from our sales representative.

REMARK

If SM51 turns on, the contents for the data (Refer to Section 6.5.) of RAM built-in
Motion controller cannot be guaranteed.
It is recommended to back-up the battery periodically.
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(9)

Flowchart for when " . . ." displays on 7-segment LED

"..."displays at the WDT error occurrence.
The following shows the flowchart for when " . . ." displays on 7-segment
LED during operation.

"..." displays on 7-segment LED

Confirm details of error by Motion
CPU error batch monitor of
MT Developer2.

Is the error NO

code of Motion CPU area
WDT cay

YES

Correct the main cycle not to exceed
1.0[s] by the following methods, and
write it to Motion CPU area (CPU
No.2 fixed).

1) Change the operation cycle to
large value in the system setting.
2) Reduce the number of execution to
the event task program and NMI
task program in the Motion SFC

program.

3) Reduce the number of execution to
the normal task program executed
simultaneously in the Motion SFC
program.

4) Reduce the number of automatic
refresh points of CPU shared
memory.

Is the error
code of Motion CPU area
WDT cause "2"?

NO

YES

Correct the Motion operating time to
shorten by the following methods,
and write it to Motion CPU area
(CPU No.2 fixed).

1) Change the operation cycle to
large value in the system setting.
2) Reduce the number of execution to
the event task program and NMI
task program in the Motion SFC

program.

Reset the Motion controller.

Does " . . ." disappear NO
on 7-segment LED.
YES
END

Explain the error symptom and get
advice from our sales representative.
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(h) Flowchart for when servo amplifier does not start

The following shows the flowchart for when servo amplifier does not start.

( Servo amplifier does not start. )

Is there error display
on 7-segment LED of Motion

Remove the error cause. I
controller?

NO YES

Does servo amplifier start?

Has the target axis set in Set the target axis in the system
the system setting? setting.
YES
NO YES

Does servo amplifier start?

Is the connection of NO

SSCNET 1 cable correct?

Connect the SSCNETII cable correctly.

Does servo amplifier start?

Is the axis select
rotary switch setting of servo
amplifier correct?

NO Set the axis select rotary switch

correctly.

YES

NO

Does servo amplifier start?

Has the servo amplifier
connected from target axis near
controller started?

NO

Remove the error cause of servo
amplifier that does not start.

YES

NO YES

Does servo amplifier start?

Explain the error symptom and get
advice from our sales representative. (

END
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(i) Flowchart for when "AL" — "S01" displays on 7-segment LED

"AL" (flashes 3 times) — Steady "S01" display" displays at the servo error
occurrence.

The following shows the flowchart for when "™AL" (flashes 3 times) —
Steady "S01" display" displays on 7-segment LED during operation.

"AL" — "S01" displays on 7-segment
LED.

Confirm details of error by Motion
CPU error batch monitor of
MT Developer2.

Remove the error cause of servo
amplifier, and then execute the servo
error reset (M3208+20n ON) or
re-turn on the servo amplifier power
supply.

Does "AL"—> "S01"
disappear on
7-segment LED?

YES

END
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(j) Flowchart for when "MODE" LED does not turn on
The following shows the flowchart for when "MODE" LED does not turn on
at Motion controller’s power-on.

"MODE" LED does not turn on

Connect a personal computer and
Motion controller.

Does the Motion
controller communicate with
GX Developer ?

vEs | Carry out PLC diagnostics, and
perform troubleshooting according to
the diagnostics result.

Is the
extension cable
connected properly ? (Isn't
IN connected to IN or OUT
connected to
OouT?)

Connect the extension cable properly.

YES
Does "MODE" LED turn on?

After resetting the Motion controller
with the RUN/STOP/RESET switch,
set the RUN/STOP/RESET switch to
the STOP position.

Is the
RUN/STOP/RESET
switch in the STOP
position ?

YES

NO

Does "MODE" LED turn on?

A hardware fault
Check operation in the order starting C END )
with the minimum system.

If the module will not work, explain
the error symptom and get advice
from our sales representative for the
modules with failure.
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(k) Flowchart for when "MODE" LED is flickering
The following shows the flowchart for when "MODE" LED flickers at Motion
controller’s power-on, at operation start or during operation.

"MODE" LED is flickering.

Have the forced
ON/OFF settings made?

Cancel forced ON/OFF.

YES
Does "MODE" LED turn on?

Is the
RUN/STOP/RESET
switch in the STOP
position ?

Set the RUN/STOP/RESET switch to
the STOP position.

NO
Does "MODE" LED turn on?

A hardware fault
Check operation in the order starting END
with the minimum system.

If the module will not work, explain

the error symptom and get advice

from our sales representative for the

modules with failure.
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() Flowchart for when "RUN" LED turns off
The following shows the flowchart for when "RUN" LED turns off during
operation.

"RUN" LED turns off.

(a) "Flowchart for when "POWER"
LED turns off"

Does "POWER" LED
turnon ?

YES

Is "ERR." LED

on/flickering ? turns onlis flickering"

(n) "Flowchart for when "ERR." LED I

NO

Reset the Motion controller.

(1) Controller part fault/poor
connection between the module
and base unit

(2) Excessive noise generation

Does "RUN" LED turn on ?

NO For the case of (1) For the
case of (2)

Set the RUN/STOP/RESET switch to
STOP and write END to address 0
with the GX Developer.

Explain the error symptom and get
advice from our sales representative.

Set the RUN/STOP/RESET switch to
RUN and enter to the monitor mode
with the GX Developer to be operated,

NO

Does "RUN" LEDth
YES

Possible cause is a sequence
program error.

Check the program and modify the
program error location.

Connect a surge suppression circuit,
such as CR, to the noise source.

<

Does "RUN" LED turn on ?

YES

C END

>’
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(m) When "RUN" LED is flickering
If the "RUN" LED flickers, follow the steps below.
When the programs or parameters are written into the Motion controller
during STOP status and then the RUN/STOP/RESET switch is set from
STOP to RUN, the RUN LED flickers.
Although this status does not mean the Motion controller error, the Motion
controller stops the operation. To set the Motion controller into RUN status,
reset the Motion controller using the RUN/STOP/RESET switch or set the
RUN/STOP/RESET switch from STOP to RUN again.
With this setting, the RUN LED turns on.

(n) Flowchart for when "ERR." LED turns onl/is flickering
The following shows the flowchart for when "ERR." LED turns on or flickers
at Motion controller’'s power-on, at operation start or during operation.

( "ERR." LED turns on or is flickering. '

Confirm details of error by
PC diagnostics of GX Developer.

YES
Hardware C%
NO
Set the RUN/STOP/RESET switch to A hardware fault
STOP. Explain the error symptom and get

advice from our sales representative.

Correct error contents while referring
to the help of the GX Developer.

Reset the Motion controller. I

RUN.

Set the RUN/STOP/RESET switch to I

Does "ERR." LEDtyﬁ?NO
YES
END
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(0) When "USER" LED turns on
If the "USER" LED turns on, follow the steps described below.
"USER" LED turns on when an error is detected by the CHK instruction or
the annunciator (F) turns on.
If "USER" LED is on, monitor the special relays SM62 and SM80 in the
monitor mode of GX Developer.
* When SM62 has turned ON
The annunciator (F) is ON.
Using SD62 to SD79, check the error cause.
* When SM80 has turned ON
The "USER" LED turned ON by the execution of the CHK instruction.
Using SD80, check the error cause.
Eliminate the error cause after confirming it.

The "USER" LED can be turned off by:
» Making a reset with the RUN/STOP/RESET switch; or
» Executing the LEDR instruction in the sequence program.

(p) When "BAT." LED turns on (yellow)
If "BAT." LED turns on (yellow), follow the steps described below.
"BAT." LED turns on (yellow) when a low battery capacity is detected.
If the "BAT." LED is on, monitor the special relays and special registers in
the monitor mode of GX Developer to check which of the SRAM card
batteries was lowered in capacity. (SM51 to SM52, SD51 to SD52)
After confirmation, replace the battery with a new one, and reset the Motion
controller with the RUN/STOP/RESET switch or run the LEDR instruction,
and the "BAT." LED will turns off.

6.6.3 Confirming error code

The error codes and error contents can be read using GX Developer and

MT Developer2.

Refer to the Operating Manual of GX Developer and help of MT Developer2 for details
of operating method.
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6.6.4 Internal I/O circuit troubleshooting

This section describes possible problems with internal 1/O circuits and their corrective

actions.

(1) Internal input circuit troubleshooting
The following describes possible problems with internal input circuits and their

corrective actions.

Internal Input Circuit Troubleshooting and Corrective Action

Condition Cause Corrective action
* Drive by switch with LED indicator. » Connect an appropriate resistor so that the
current across the Motion controller becomes
lower than the off current.
DC input DC input
- - (plus common) (plus common)
o |Internalinput| [ [ | -
E' signal is not J> Leakage i
2 |] [' current Motion Resistor Motion
w [turned OFF. 7 —— | controller | -eme- | controller
i
(Note): A calculation example of the resistance to
be connected is shown below.
* Sneak path due to the use of two power * Use only one power supply.

supplies. » Connect a sneak path prevention diode.
N . DC input (Figure below)
o | Internal input DC input
D' . .
% signal is not Motion L]
& | turned OFF. controller - Motion

E1 { I E2 |] controller

<Calculation example of Example 1>
If a switch with LED display is connected to Motion controller, and current of 4

[mA] is leaked.

Motion controller

lﬂ Leakage
T current 4[mA]
—> I

VAN

Input signal
part

]
__ 38K 24\I/IDC

(@)

Because the condition for OFF voltage (0.9[mA]) of Motion controller is not

satisfied. Connect a resistor as shown below.

- 4[mA] Motion controller
 — € (2=

| 1) ==0mAl

Il 1 1z=3.1[mA] ‘ Z ' Input impedance

[ ¥ 1 5.6K9]

LT VNS

6-31
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(b) Calculate the connecting resistor value R as indicated below.
To satisfy the 0.9 [mA] OFF current of the Motion controller, the resistor R to
be connected may be the one where 3.1 [mA] or more will flow.
IR: 1z = Z(Input impedance): R

0.

©

R=iZ, Z(Input impedance) = 2 x 5.6 x 10° = 1625[Q]

T~ IR

w

R <1625[Q]
Assuming that resistor R is 1500 [Q], the power capacity W of resistor R is:

W = (Input voltage)® + R = 26.42 + 1500 = 0.464 [W]

(c) The power capacity of the resistor selected is 3 to 5 times greater than the
actual current consumption. 1.5K [Q], 2 to 3 [W] resistor may therefore be

connected to the terminal in question.

(2) Internal output circuit troubleshooting
The following describes possible problems with internal output circuits and their
corrective actions.
A lamp, relay or photocoupler can be driven. Install a diode(D) for an inductive
load (relay etc.), or install an inrush current suppressing resistor(R) for a lamp
load. (Permissible current: 40mA or less, inrush current: 100mA or less)
A maximum of 2.6V voltage drop occurs in the servo amplifier.
(a) Circuit example of sink output

If polarity of diode is reversed,
Motion controller will fail.

!

A A
) H PO
Load

_ | S S
24VDC+10%

(b) Circuit example of source output

If polarity of diode is reversed,
Motion controller will fail.

|

ldl
X

A A Load
_ P
24VDC=£10%

A CAUTION

@ Do not mistake the polarity and " + / - " of diode, as this may lead to destruction or damage.
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7. POSITIONING DEDICATED SIGNALS
The usable devices in Motion controller (Q170MCPU) are shown below.
7.1 Device List

Table 7.1 Device list

Direction Device Points Operating range
Name Code

Input X 8192 X0 to X1FFF Hexadecimal
Output Y 8192 Y0 to YAFFF Hexadecimal
Actual input PX 256 | PX0 to PXFFFN®*" | Hexadecimal

Bit devices Actual output PY 256 PY0 to PYFFFN®" | Hexadecimal
Internal relay M 12288 MO to M12287 Decimal
Link relay B 8192 BO to B1FFF Hexadecimal
Annunciator F 2048 FO to F2047 Decimal
Special relay SM 2256 SMO to SM2255 Decimal
Data register D 8192 DO to D8191 Decimal
Link register W 8192 WO to W1FFF Hexadecimal

Word devices | Motion register # 12288 #0 to #12287 Decimal
Special register SD 2256 SDO0 to SD2255 Decimal
Coasting timer FT 1 FT Decimal

(Note-1): 256 points are usable in the operating range.
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7.2 Positioning Dedicated Signals

The device list of positioning dedicated signals is shown below.
Refer to the following manuals for details of positioning dedicated signals.

Manual Name Manual Number
Q173DCPU/Q172DCPU Motion controller Programming Manual
IB-0300134
(COMMON)
Q173DCPU/Q172DCPU Motion controller Programming Manual
IB-0300135
(Motion SFC)
Q173DCPU/Q172DCPU Motion controller Programming Manual
IB-0300136
(REAL MODE)
Q173DCPU/Q172DCPU Motion controller Programming Manual
IB-0300137
(VIRTUAL MODE)
7.2.1 Internal Relays
Table 7.2 Internal relay list
SV13 Sv22
Device No. Application Device No. Application
MO User device MO User device
to (2000 points) to (2000 points)
M2000 Common device M2000 Common device
to (320 points) to (320 points)
M2320 Unusable M2320 Unusable
to (80 points) to (80 points)
M2400 M2400 Axis status
Axis status (20 points x 16 axes)
to (20 points x 16 axes) to Real mode...... Each axis
Virtual mode....Output module
M2720 User device M2720 User device
fo (320 points) N fo (320 points) N
M3040 Unusable M3040 Unusable
to (32 points) to (32 points)
M3072 Common device (Command signal) | M3072 Common device (Command signal)
to (64 points) to (64 points)
M3136 Unusable M3136 Unusable
to (64 points) to (64 points)
M3200 M3200 Axis command signal
Axis command signal (20 points x 16 axes)
to (20 points x 16 axes) to Real mode...... Each axis
Virtual mode....Output module
M3520 ) M3520 )
User device User device
o (320 points) N to (320 points) N
M3839 M3839
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SV13 SVv22
Device No. Application Device No. Application

M3840 M3840 Unusable
to (160 points)
M4000 Virtual servo motor axis status
to (20 points X 16 axes) (Note-2), (Note-3)
M4320 User device
fo (320 points) N
M4640 Synchronous encoder axis status
to (4 points x 8 axes) (Note-3)
M4672 Unusable
to (128 points) N2

User device M4800 Virtual servo motor axis command

to (4352 points) signal
o (20 points X 16 axes) (Note-2), (Note-3)
M5120 User device
fo (320 points) N
M5440 Synchronous encoder axis
o command signal (Note-3)

(4 points x 8 axes)

M5472 Unusable
to (16 points) N2
M5488 User device
fo (2704 points) N

M8192 M8192

» Unusable " Unusable

(4096 points) (4096 points)
M12287 M12287

|:| It can be used as an user device.

(Note-1): When extending it to the system more than 17 axes in Q170DCPU/Q170HCPU(-T)/
Q170CPUN(-T)/Q170CPU, this device is recommended not to be used.

(Note-2): It can be used as an user device in the SV22 real mode only.

(Note-3): Do not set M4000 to M5487 as the latch range in virtual mode.

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

POINT |

« Total number of user device points
6352 points (SV13) / 4704 points N (Sv22) |
(Note): Up to 6096 points can be used when not using it in the virtual mode.
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7.2.2 Data Registers

Table 7.3 Data register list

SV13 SVv22
Device No. Application Device No. Application
DO DO Axis monitor device
Axis monitor device (20 points x 16 axes)
to (20 points x 16 axes) to Real mode...... each axis
Virtual mode....output module
D320 User device D320 User device
to (320 points) N fo (320 points) N
D640 Control change register D640 Control change register
to (2 points x 16 axes) to (2 points X 16 axes)
D672 Unusable D672 Unusable
to (32 points) to (32 points)
D704 Common device (Command signal) | D704 Common device (Command signal)
to (54 points) to (54 points)
D758 Unusable D758 Unusable
to (42 points) to (42 points)
D800 D800 Virtual servo motor axis monitor
device
o (10 points X 16 axes) (Note-2)
D960 User device
o (160 points) ")
D1120 Synchronous encoder axis monitor
device
) 0 (10 points x 8 axes)
to User device D1200 Unusable
(7392 points) to (40 points)
D1240 CAM axis monitor device
to (10 points X 16 axes) (Note-2)
D1400 User device
fo (160 points) N
D1560 )
User device
to (6632 points)
D8191 D38191

|:| It can be used as an user device.

(Note-1): When extending it to the system more than 17 axes in Q17C0DCPU/Q170O0HCPU(-T)/
Q170CPUN(-T)/Q17CPU, this device is recommended not to be used.
(Note-2): It can be used as an user device in the SV22 real mode only.

POINT |

» Total number of user device points

7392 points (SV13) / 6632 points N (Sv22)

(Note): Up to 7272 points can be used when not using it in the virtual mode.
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7.2.3 Motion Registers

Table 7.4 Motion register list

Device No. Application
#0 User device
to (8000 points)
#8000 Monitor device
to (640 points)
#8640 Motion error history device
to (96 points)
#8736
" Unusable
3552 points
#12287 ( P )
|:| It can be used as an user device.
7.2.4 Special Relays
Table 7.5 Special relay list
Device No. Application
SMO System device
to (2000 points)
M2 .
tS 000 System device (For replacement) (Note-1)
0
256 points
SM2255 (256p :
(Note-1): For replacement from a project of Q17C0HCPU(-T)/Q170CPUN(-T)/Q17CCPU to the project of
Q170MCPU.
Refer to the "Q173DCPU/Q172DCPU Motion controller Programming Manual (COMMON)
"APPENDIX 1.3 Replacement of special relays/special registers" for details.
7.2.5 Special Registers
Table 7.6 Special register list
Device No. Application
SDO System device
to (2000 points)
SD2000 .
) System device (For replacement) (Note-1)
0
256 points
SD2255 (256 :
(Note-1): For replacement from a project of Q17C0HCPU(-T)/Q170CPUN(-T)/Q170CPU to the project of
Q170MCPU.

Refer to the "Q173DCPU/Q172DCPU Motion controller Programming Manual (COMMON)
"APPENDIX 1.3 Replacement of special relays/special registers" for details.
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8. EMC DIRECTIVES

Compliance to the EMC Directive, which is one of the EU Directives, has been a legal
obligation for the products sold in European countries since 1996 as well as the Low
Voltage Directive since 1997.

Manufacturers who recognize their products are compliant to the EMC and Low
Voltage Directives are required to declare that print a "CE mark" on their products.

SAMITSUBISHI

MOTION CONTROLLER
VObE- Q170MCPU

SERAL  BBY054306

n®“sﬁ§nﬁn IND. CONT.EQ c€ CE mark

MITSUBISHI ELECTRIC JAPAN

(1) Authorized representative in Europe
Authorized representative in Europe is shown below.
Name : Mitsubishi Electric Europe BV
Address: Gothaer strase 8, 40880 Ratingen, Germany

8.1 Requirements for Compliance with the EMC Directive

The EMC Directive specifies that products placed on the market must be so
constructed that they do not cause excessive electromagnetic interference
(emissions) and are not unduly affected by electromagnetic interference (immunity)".
Section 8.1.1 through Section 8.1.4 summarize the precautions on compliance with
the EMC Directive of the machinery constructed with the Motion controllers.

These precautions are based on the requirements and the standards of the regulation,
however, it does not guarantee that the entire machinery constructed according to the
descriptions will comply with above-mentioned directive. The method and judgement
for complying with the EMC Directive must be determined by the person who
construct the entire machinery.
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8.1.1 Standards relevant to the EMC Directive

The standards relevant to the EMC Directive are listed in table below.

Certification

Test item

Test details

Standard value

EN61000-6-4:2007
EN61131-2:2007

EN55011:2007/A2:2007

Radio waves from the product are

30Mm-230MHz QP™?; 40dBpV/m
(10m (32.81ft.) in measurement range)

Radiated emission"*"*" measured. 230M-1000MHz QP: 47dByV/m
(10m (32.81ft.) in measurement range)
AC power line
0.15M-0.5MHz QP 1 79dBpV
(Note-5)
EN55011:2007/A2:2007"%% 0A5MEOMH g\;. 73d8;36d8“\/
(Power line) (Noto-d) Noise from the product to the power AV: 60dBLY

EN55022:2006/A1:2007
(Electrical communication port)
Conducted emission

line and electrical communication port
is measured.

Electrical communication port
0.15M-0.5MHz QP, AV: Logarithmic
decrease
0.15M-30MHz QP: 87dBuV
AV: 74dBuvV

EN61000-6-2:2005
EN61131-2:2007

EN61000-4-2:1995
+A1:1998+A2:2001
Electrostatic discharge
immunity

Immunity test in which electrostatic
discharge is applied to the product.

8kV: 10 times at 1 second interval,
Air discharge

4kV: 10 times at 1 second interval,
Contact discharge

EN61000-4-3:2006
Radiated immunity(NOte'”

Immunity test in which electric fields
are radiated to the product.

80-1000MHz 10V/m,
1400M-2000MHz 3V/m,
2000M-2700MHz 1V/m,
80%AM modulation @1kHz

EN61000-4-4:2004
Electrical fast transient/
burst (EFT/B) immunity

Immunity test in which burst noise is
applied to the power cable and signal
line.

AC power line: +2kV/5kHz
DC power line: £2kV/5kHz
I/O, communication line: +1kV/5kHz

EN61000-4-5:2006
Surge immunity

Immunity test in which surge is applied
to the power line and signal line.

AC power line
Common mode: +2.5kV
Differential mode: +1.5kV
DC power line
Common mode: +0.5kV
Differential mode: +0.5kV
I/0, communication line
Common mode: +1kV

EN61000-4-6:2007
+A:2001
Conducted immunity

Immunity test in which high frequency
noise is applied to the power line and
signal line.

0.15-80MHz,
80%AM modulation @1kHz, 10Vrms

EN61000-4-11:2004" )
Short interruptions immunity

Immunity test in which power supply
has short interruptions.

0% of rated voltage, 250cycle

EN61000-4-11:2004" 2
Voltage dip

Test in which voltage dip is applied to
the power supply.

40% of rated voltage, 10cycle
70% of rated voltage, 25cycle

EN61131-2:2007

EN61131-2:2007 M%)

Voltage dip immunity

Immunity test in which voltage dip is
applied to the power supply.

0% of rated voltage, 0.5cycle 20 times

(Note-1): This product is an open type device (a device designed to be housed inside other equipment) and must be installed inside a
conductive control panel.
The corresponding test has been done with the programmable controller installed inside a control panel.

P

Note-2): QP : Quasi-peak value

Note-3): For the AC power supply line.
Note-4): For the electrical communication port.
Note-5): AV: Average value
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8.1.2 Installation instructions for EMC Directive

(1) Installation
Motion controller is an open type device and must be installed inside a control
panel for use.
This not only ensures safety but also ensures effective shielding of Motion
controller-generated electromagnetic noise.

(a) Control panel

1) Use a conductive control panel.

2) When attaching the control panel's top plate or base plate, expose bare
metal surface and weld so that good surface contact can be made
between the panel and plate.

3) To ensure good electrical contact with the control panel, mask the paint
on the installation bolts of the inner plate in the control panel so that
contact between surfaces can be ensured over the widest possible
area.

4) Ground the control panel with a thick wire so that a low impedance
connection to ground can be ensured even at high frequencies.

5) Holes made in the control panel must be 10cm (3.94inch) diameter or
less. If the holes are 10cm (3.94 inch) or larger, radio frequency noise
may be emitted.

In addition, because radio waves leak through a clearance between the
control panel door and the main unit, reduce the clearance as much as
practicable.

The leakage of radio waves can be suppressed by the direct application
of an EMI gasket on the paint surface.

(2) Connection of power line and ground wire

It is necessary to use the Motion controller grounding terminal only when it is in

the grounded condition. Be sure to ground the grounding for the safety reasons

and EMC Directives.

Ground wire and power supply cable for the Motion controller system must be

connected as described below.

(a) Provide an grounding point near the FG terminals. Ground the FG terminals
(FG : Frame Ground) with the thickest and shortest wire possible. (The wire
length must be 30cm (11.81inch) or shorter.) The FG terminals function is to
pass the noise generated in the Motion controller system to the ground, so
wire the ground wire as short as possible to ensure a low impedance.

The wire itself carries a large noise content and thus short wiring means
that the wire is prevented from acting (noise emission) as an antenna.
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(3) Cables

The cables extracted from the control panel contain a high frequency noise
component. On the outside of the control panel, therefore, they serve as
antennas to emit noise. To prevent noise emission, use shielded cables for the
cables which are connected to the 1/0O modules and intelligent function modules
and may be extracted to the outside of the control panel.

The use of a shielded cable also increases noise resistance.

The signal lines (including common line) of the programmable controller, which
are connected to I/O modules, intelligent function modules and/or extension
cables, have noise durability in the condition of grounding their shields by using
the shielded cables. If a shielded cable is not used or not grounded correctly, the
noise resistance will not meet the specified requirements.

(a) Grounding of shield section of shield cable

1) Ground the exposed shield section of the shielded cable close to the
module. When the grounded cables and the not yet grounded cables
are bundled, the cables might be induced to electromagnetic.

2) Ground the exposed shield section to spacious area on the control
panel. A clamp can be used as shown in Figure 8.2.
In this case, mask the inner wall surface when coating the control panel,
and contact the exposed shield section with the clamp at the exposed

bare metal surface.
gﬁScrew
Clamp fitting

Shield section |
J ‘ & Shield cable

Exposed bare
metal surface

Figure 8.1 Part to be exposed Figure 8.2 Shield grounding (Correct example)

Note) The method of grounding with a vinyl-coated wire soldered onto
the shielded section of the shielded cable as in shown Figure 8.3
is not recommended. Doing so will raise the high-frequency
impedance, resulting in loss of the shielding effect.

Shield cable
Wire

Solderless terminal, crimp contact

Figure 8.3 Shield grounding (Incorrect example)
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8.1.3 Parts of measure against noise

(1) Ferrite core
A ferrite core has the effect of reducing noise in the 30MHz to 100MHz band.
It is not required to fit ferrite cores to cables, but it is recommended to fit ferrite
cores if shield cables pulled out of the enclosure do not provide sufficient
shielding effects.
Note that the ferrite cores must be fitted to the cables in the position immediately
before they are pulled out of the enclosure. If the fitting position is improper, the
ferrite will not produce any effect.
* Ferrite core (Recommended product)

Manufacturer Model name
TDK ZCAT3035-1330

(2) Noise filter (power supply line filter)
A noise filter is a component which has an effect on conducted noise.
The attachment of the noise filter to the power supply line of the servo amplifier
is effective for the reducing noise.
(The noise filter has the effect of reducing conducted noise of 10 MHz or less.)

The precautions required when installing a noise filter are described below.

(a) Do not bundle the wires on the input side and output side of the noise filter.
When bundled, the output side noise will be induced into the input side
wires from which the noise was filtered.

Input side Input side
(power supply side) (power supply side)

Induction

Noise filter Noise filter
Output side Output side
l * (device side) l * (device side)
The noise will be included when the Separate and lay the input and
input and output wires are bundled. output wires.

Figure 8.4 Precautions on noise filter

(b) Ground the noise filter grounding terminal to the control cabinet with the
shortest wire possible (approx. 10cm (3.94 inch)).
* Noise ferrite (Recommended product)

Manufacturer Model name
Soshin Electric HF3010A-UN
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(3) Cable clamp

It is also possible to ground the exposed shielded part of the cable to the panel

with the AD75CK cable clamp (Mitsubishi).

* Ground the shield at a position 20 to 30cm (7.87 to 11.81 inch) away from the
module.

* When the cables pulled out from the control panel, ground the cables at a
position 5 to 10cm (1.97 to 3.94inch) near the input/output hole of the control
panel with the cable clamp (AD75CK), etc.

Motion controller

Inside control panel

20 to 30cm
(7.87 to 11.81 inch)

[Moszav]

5to 10cm
-
(1.97 to 3.94 inch)

* Cable clamp (Recommended product)

Manufacturer Model name
AERSBAN-DSET
Mitsubishi electric AERSBAN-ESET
AD75CK
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8.1.4 Example of measure against noise

AC power
supply

Control panel A

[]: AD75CK cable clamp
Motion controller

& : Ferrite core (Recommended product: ZCAT3035-1330)
Ethernet cable -

(Shield tuisted pair of category 5 or more)

SSCNETII cable

vy

5)  Internal I/F

===
s

1 connector cable +——Manual pulse generator/Synchronous encoder/DIO
) Control panel B

5) %) Extension base

s izl

2)

-
L
3)

Extension cable (QCOB) [ |"|

L]
3)

~_

\\ 24VDC
EI_S_. power supply
4)

1) Ground the FG terminal of the Motion controller and 24VDC power supply module to the control panel.
2) Measure against noise of the power supply cable (24VDC twisted cable)

* Wire the power supply cable as short as possible using the twisted cable.

* Install a ferrite core at a position 20 to 30cm (7.87 to 11.81inch) away from the product.
3) Measure against noise of the extension cable (QCOB)

* Ground the cables at a position 20 to 30cm (7.87 to 11.81inch) away from the module with the cable clamp (AD75CK),etc.
* When the cables are extracted from the control panel, ground the cables at a position 5 to 10cm (1.97 to 3.94inch) away
from the exit/entrance of the control panel with the cable clamp (AD75CK), etc.
4) Install a ferrite core in the secondary side of NF. (Approx. 1 turn)
5) Measure against noise of the internal I/F connector cable
* Install a ferrite core at a position 20 to 30cm (7.87 to 11.81inch) away from the module.
* Ground the cables at a position 30 to 40cm (11.81 to 15.75inch) away from the module with the cable clamp (AD75CK),etc.
* When the cables are extracted from the control panel, ground the cables at a position 5 to 10cm (1.97 to 3.94inch) away
from the exit/entrance of the control panel with the cable clamp (AD75CK), etc.

(1) Refer to Section 2 for the following cables.
* Ethernet cable
* RS-232 communication cable
» USB cable
* SSCNETTII cable
* Extension cable

(2) Refer to APPENDIX 4.4 for the internal I/F connector cable.

Correctly wire the internal I/F connector cable. Use the shielded twisted pair
cable.

(3) In wiring inside the panel, the power line connected to the power or servo
amplifier and the communication cable such as bus connection cable or network
cable must not be mixed. If the cables are installed closely with each other for
wiring reasons, using a separator (made of metal) can make the cables less
influenced by noise.

Mixing the power line and communication cable may cause malfunction due to
noise.
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APPENDICES

APPENDIX 1 Differences Between Q170MCPU and Q173DCPU/Q172DCPU

This section describes the differences between Q170MCPU and Q173DCPU/
Q172DCPU, and the contents of change.

Refer to the following manuals for contents in common with Q173DCPU/Q172DCPU.

Manual name Manual number
Q173DCPU/Q172DCPU Motion controller
. IB-0300134
Programming Manual (COMMON)
Q173DCPU/Q172DCPU Motion controller
. i IB-0300135
(SV13/SV22) Programming Manual (Motion SFC)
Q173DCPU/Q172DCPU Motion controller
) IB-0300136
(SV13/SV22) Programming Manual (REAL MODE)
Q173DCPU/Q172DCPU Motion controller
) IB-0300137
(SV22) Programming Manual (VIRTUAL MODE)

APP.

APP - 1
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APPENDIX 1.1 Differences of devices

Table 1.1 Differences of devices

Device No.

Q170MCPU

Q173DCPU/
Q172DCPU

Name

Description

Remark

D12+20n

D12+20n

Execute
program No.
storage register

This register stores the starting program No. at the servo program starting.
*FFFF........ JOG operation
*FFFE........ Manual pulse generator operation
*FFOO ........ Power supply ON
*FFEO........ Current value change execution by the Motion dedicated
instruction

Add "FFEQ".

#8000+20n

#8000+20n

Servo amplifier
type

This register stores the servo amplifier type for each axis at the servo
amplifier power supply ON.

* 0 Unused

*256........... MR-J3-C1B

MR-J3W-0OB (For 2-axis type)

* 257 e MR-J3-CIB-RJ006 (For fully closed loop control)
MR-J3-CIBS (For safety servo)
MR-J3-CIB-RJ004 (For linear servo)
MR-J3-CIB-RJ080W (For direct drive motor)
It is not cleared even if the servo amplifier power supply turns OFF.

Add "263".

#8008+20n

Servo amplifier
display servo
error code

This register stores the servo error code read from the servo amplifier.
The hexadecimal display is the same as the LED of servo amplifier.
Refer to the "Servo amplifier Instruction Manual" for details of the servo
error codes.

New

SD720,
SD721

444yps coasting
timer

Current value (SD720, SD721) is incremented by 1 per 444ps.
Read SD720 device in 2 word unit.

Iltem Specification
2 word (-2147483648 to 2147483647)
Cleared to zero at power-on or reset, a

count rise is continued from now on.

Data size

Latch

Usable tasks Normal, event, NMI

Access Read only enabled

Timer specifications | 444pus timer

New

In the device numbers,

No. such as the following tables.

n" in "D12+20n", etc. indicates a value corresponding to axis

Axis No. n Axis No. n Axis No. n Axis No. n
1 0 5 4 9 8 13 12
2 1 6 5 10 9 14 13
3 2 7 6 11 10 15 14
4 3 8 7 12 11 16 15

» Calculate as follows for the device No. corresponding to each axis.
(Example) For axis 16
D12+20n=D12+20x15=D312
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APPENDIX 1.2 Differences of parameters

Table 1.2 Differences of parameters

System setting

Item Q170MCPU Q173DCPU/Q172DCPU
Stage 1............ Nothing Stage1to7........ Nothing
2 Slots 2 Slots
5 Slots 3 Slots
Extension base GOT (Bus connection) 5 Slots
Stage 2............ Nothing 8 Slots
GOT (Bus connection) 10 Slots/GOT (Bus connection)
12 Slots
[Axis No.] [Axis No.]
1to 16 Q173DCPU: 1 to 32

Amplifier setting

[Amplifier type]
MR-J3-B
MR-J3-B Fully closed
MR-J3-B Linear
MR-J3-B DD motor

Q172DCPU: 110 8
[Amplifier type]

MR-J3-B

MR-J3-B Fully closed

MR-J3-B Linear

MR-J3-B DD motor

Q170M 1/O setting

Used/Unused

[First /0 No.]
0to FFO

[High-speed read setting]
Used/Unused

[Input signal detection direction]

Valid on leading edge/Valid on trailing edge

POINT |

Set "MR-J3-B" to use the MR-J3W-IB.
MR-J3W-B is recognized as two servo amplifiers. Set two axes as MR-J3-1B.

APPENDIX 1.3 Differences of programs

Table 1.3 Differences of Motion SFC and servo programs

Program

Item

Q170MCPU

Q173DCPU/Q172DCPU

Motion SFC

Event task

Fixed cycle (0.44ms, 0.88ms, 1.77ms, 3.55ms,
7.11ms, 14.2ms).

Fixed cycle (0.88ms, 1.77ms, 3.55ms, 7.11ms,
14.2ms)

Servo program

Speed-position
control

Count type home
position return

DOG/CHANGE signal of Q172DLX and external
input signal (DOG) of servo amplifier can be used.

DOG/CHANGE signal of Q172DLX can be used.

POINT |

The variation for ON/OFF timing of the external input signal (DOG) of servo
amplifier may occur according to the input filter setting value of external signal input
setting.
Review the input filter setting value compatible with the applications.
Use the Q172DLX to execute the high-accuracy control.
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Table 1.4 Differences of mechanical system programs

. Maximum number of usable
Mechanical module
s Q170MCPU Q173DCPU Q172DCPU
8 Number Number per block | Number Number per block | Number Number per block
=
B per Number Auxil per Number Auxili per Number Auxil
2] . .
controller system | shaft side p.d CPU [ system | shaft side p.d CPU [ system | shaft side p.d
side module side module side
% Virtual servo 16 i _ 32 32 _ _ s s _ _
3 |motor ;
g Total | |Total Total| [Total Total| |Total
o 24 18 44 34 16 10
2 Synchronous
o 8 8 — — 12 12 — — 8 8 — —
encoder
Virtual mai
2 sr']a:a main — 16 16 — — a2 32 — — |s 8 — —
‘_(: Virtual Total Total Total
3 [Vinual 32 64 16
< |auxiliary input — 16 16 — — 32 32 — — 8 8 — —
axis
Gear 32 32 1 1 64 64 1 1 16 16 1 1
Direct clutch
32 32 1 1 64 64 1 1 16 16 1 1
Q2
'§ Smoothing
£ [clutch
C
K}
[7]
L
€ |Speed
2 pee 32 32 1 1 64 64 1 1 16 16 1 1
© |change gear
'_
Differential
rerentia 16 16 1 32 32 1 8 8 1
gear
Differential
gear to main 16 1 — 32 1 — 8 1 —
shaft
Roller 16 32 32 8 8
(0]
g Ball screw 16 32 32 8 8
g Total Total 1 ’ Total Total ’ 1 Total Total 1 1
3 16 [ | 16 32| | 32 R
3 |Rotary table 16 32 32 8 8
Cam 16 32 32 8 8
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APPENDIX 1.4 Differences of error codes

Table 1.5 Differences of error codes

cycle setting error

range.

Error code Q170MCPU QnUD(E)(H)CPU
* A module is mounted on the settable slot |+ A module is mounted on the 65th slot or
or later slot. later slot.
* A module is mounted on the slot whose * A module is mounted on the slot whose
number is greater than the number of slots | number is greater than the number of slots
PLC CPU Self-diagnosis error 2124 specified at [Slots] in [Standard setting] of specified at [Slots] in [Standard setting] of
area code the base setting. the base setting.
* A module is mounted on the slot whose * A module is mounted on the slot whose
number of 1/O points exceeds 512 points. number of 1/0O points exceeds 4096 points.
» A module is mounted on the slot whose » A module is mounted on the slot whose
number of I/O points strides 512 points. number of I/O points strides 4096 points.
Error code Q170MCPU Q173DCPU/Q172DCPU
Motion SFC 17004 | Event task operation cycle setting error —
parameter error
Motion CPU Ser\./o program 51 Rapid stop deceleration time setting error —
area setting error
Home position return is started on the direct
Minor error 122 | drive motor when the absolute position data —
of the encoder has not been established.
The error details of Q170MCPU are shown below.
(1) Self-diagnosis error code (Error code: 2124)
Error code .Commc.)n .Individu.al LED display CPU operation ‘ o
Error message information information Diagnostic timing
(SDO0) RUN ERR. status
(SD5 to SD15) (SD16 to SD26)
2124 SP. UNIT LAY ERR. — — OFF Flicker Stop At power ON/At reset
Error contents and cause Corrective action
» A module is mounted on the settable slot or later slot. » Remove the module mounted on the settable slot or later slot.
» A module is mounted on the slot whose number is greater |+ Remove the module mounted on the slot whose number is
than the number of slots specified at [Slots] in [Standard greater than the number of slots specified at [Slots] in
setting] of the base setting. [Standard setting] of the base setting.
» A module is mounted on the slot whose number of I/O » Remove the module mounted on the slot whose number of
points exceeds 512 points. I/0 points exceeds 512 points.
» A module is mounted on the slot whose number of /O * Replace the module with the one whose number of occupied
points strides 512 points. points does not exceed 512 points.
(2) Motion SFC parameter error (Error code: 17004)
Error code Name Description Error processing Corrective action
The operation cycle setting The specified Motion SFC Turn PLC ready flag (M2000) OFF, set
17004 Event task operation value is outside the setting program does not start. the operation cycle setting to 0.4[ms] or

more, or default value.
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(3) Servo program setting error (Error code: 51)

Error code Name Description Error processing Corrective action
Rapid stop The rapid stop deceleration Control with the setting value | Set the rapid stop deceleration time
51 deceleration time time is bigger than the setting | of deceleration time. within the range of 1 to deceleration
setting error value of deceleration time. time.

(4) Minor error (Error code: 122)

Control mode
2 s s g
£ g £ g
L o c 8 =
Error = gl 5| o £ Error . )
] ol 2| o gl of 3 ] Error cause . Corrective action
code 3 S| | 8 o s| 2 S 4 processing
o| = Z| = & 2 2 5 22
HE gl 3| = al §| = 82
o : ol Bl | 8 < ol £ s 9
03| 8| 8| 8| 2| «f 2| E| | 9l3F
©
el &| &| 8| &| 8| 8| 2| 2| & 8|68
* Home position return is .._|* Turn the power supplies of the
. . Positioning -
started on the direct drive trol system or servo amplifier from
contro .
122 @) motor when the absolute OFF to ON after passing the
. does not .
position data of the encoder tart zero point of the motor by the
) start. )
has not been established. JOG operation, etc.
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APPENDIX 1.5 Differences of peripheral device interface

Table 1.6 Differences of peripheral device interface

tem

Q170MCPU

Q173DCPU/Q172DCPU

USB

RS-232

Connect to the USB connector/
RS-232 connector of PLC CPU

area.

Connect to the PLC CPU
module.

PERIPHERAL I/F

Direct connection

Connection via
HUB

Connect to the PERIPHERAL I/F
connector of Motion CPU area.

The connection between Q170MCPU interface and programming software package/
GOT are shown below.

Transfer GOT
. MT Developer2 )
Peripheral ] GX Developer (Direct bus
o (MR Configurator) )
device interface connection to CPU)
usSB O O X
RS-232 O O O
Direct connection O X X
PERIPHERAL I/F | Connection via
O X X
HUB

O: Possible X: Impossible

The connection procedure for PERIPHERAL I/F is shown below.

(1) PERIPHERAL I/F
There are following two ways to communicate between the Motion controller and
MT Developer2.
« "Direct connection" connected with the Ethernet cable
» "Connection via HUB" connected via HUB

(a) Direct connection
Between the Motion controller and MT Developer2 can be connected using
one Ethernet cable without HUB.
The direct connection enables communication with only specifying
connection target. IP address setting is not required.

&

=

==

o
@ Ethernet cable (Crossover cable)
g,
| | PERIPHERAL I/F
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1) Commun

ication setting in MT Developer2 side

Set the items on the Transfer Setup screen in MT Developer2 as shown

below.

Transfer Setup

H

Mo Specification

Time Qut (Sec.) | 43

O

CCIE Conk Ethernet CC-Link 24 MET(IT)
NET/L0H) System Image. ..

J J J J J |I
CCIECont  Ethernst CC-Link <24 HET(IT)

HET/10¢H)

Accessing Host Station

Multiple CPU Setting

] e

a)

F
CCIE Cant - Ethernet  Q Series
MET/10(H! Board Board Bus

Board
Nebwork Mo, | 1 Station Mo, | 1 Protocol | UDP
J
CCIECont  CClink  Ethernet 24 GOT ABIQETEL Bus
MET/I0H)  Madule  Maduls
Madule Jj

PLC Mode | QCPU
IP Address } Host Name | Ethernet Part Direct Connection

#

Other Station
{Co-existence Nebworkh

o

il

Other Station
{Single Network)

Retry Times |3

|

Connection Channel List. ..

CPU Direct Coupled Setting

Connection Test

PLC Type

Detail

Cancel

PLC o2

Select [Ethernet Board] for PC side I/F.
Select [PLC Module] for CPU side I/F.

Select the "Ethernet Port Direct Connection" on the CPU side I/F

Detai

Select "Ethernet Port—
Direct Connection"

led Setting of PLC Module screen.

=
Cancel

CPU side I/F Detailed Setting of PLC Module

PLC Mode

{ ¢+ Ethernet Port Direct Connectioni ]

" Connection via HUE

* Please select "Connaction via HUB" when you use hub(HUB)

even if the equipments to be communicated is one. & i] 1] 1] ]

The load hangs to the line when "Ethernet Port Direct

Connection” is selected with other equipment connected with ’—_|
hub(HUEB) and it communicates and there is thing that

influences the communication of other equipment. g

1P address CPU Type Label Camment

c) Make the setting for Other Station Setting.
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2) Precautions
Precautions for direct connection are shown below.

a)

c)

Connection to LAN line

When the Motion controller is connected to LAN line, do not perform
communication using direct connection. If performed, the
communication may put a load to LAN line and adversely affect
communications of other devices.

Connection not connected directly

The system configuration that connects a Motion controller with an
external device using a hub as shown below is not regarded as
direct connection.

[t

=

—0I @@ BO

i‘
]

i

=1

f

Condition in which direct connection communication may not be
available
Under the following conditions, direct connection communication
may not be available. In that case, check the setting of the Motion
controller and/or personal computer.
* In the Motion controller IP address, bits corresponding to "0" in the
personal computer subnet mask are all ON or all OFF.
(Example) Motion controller IP address : 64. 64.255. 255
Personal computer IP address :64.64. 1. 1
Personal computer subnet mask :255.255. 0. O
* In the Motion controller IP address, bits corresponding to the host
address for each class in the personal computer IP address are all
ON or all OFF.
(Example) Motion controller IP address : 64. 64.255. 255
Personal computer IP address :192.168. 0. 1
Personal computer subnetmask :255. 0. 0. O
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(b) Connecti

on via HUB

Between the Motion controller and MT Developer2 can be connected via

HUB.

i}

=

8
[o)

=]

H

L]

i

PERIPHERAL I/F

Ethernet cable
(Straight cable)

Ethernet cable
(Straight cable)

MT Developer2

Panel computer

1) Setting in Motion controller side

Set the items on the Built-in Ethernet Port Setting in Basic Setting as
shown below.

Basic Setting

1P Address Setting

—P[ 1P Address

InputFormat  |Der. ¥

)

Huliple CPU Setting | System Basic Setting | CPU Mame Setting | Eul-in Etfiernet Port Setting 1 Al

)

b)

Subnet Mask Pattern I:l:l:l:l
Default Router IP Address I:l:l:l:l
Open Setking J‘]-
Communication Data Code Rl el
( Default | Changed )
& Binary Cods
" ASCII Code
I~ Enable online Change (MC Prokocal)

a) Set the Motion controller IP address.
(Default IP address: 192.168.3.39)
Change the IP address if required.

No need to set "Subnet Mask Pattern" and "Default Router IP
Address".
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b) Select the protocol ("TCP" or "UDP" ) to be used, in accordance with
the external device on the Built-in Ethernet Port Open Setting
screen.

Select "TCP" to emphasize communication reliability.

Built-in Ethernet Port Open Setting E

Host Skation
Port Mo.

Protocol Open System

TP
TP
TCP
TCP

1 MELSOFT Conneckion
2

3

4

S TCP

[}

7

g

MELSOFT Connection
MELSOFT Connection =
MELSOFT Connection w
MELSOFT Connection w
MELSOFT Connection =
MELSOFT Connection =
MELSOFT Connection =
MELSOFT Connection =
MELSOFT Connection =
MELSOFT Connection =
MELSOFT Connection =
MELSOFT Connection =
MELSOFT Connection =
MELSOFT Connection =
MELSOFT Connection

TCP
TCP
TCP
9 TCP
10 |TCP
11 |TCP
12 |TCP
13 |TCP
14 |TCP
15 |TCP
16 |TCP

||| fa]a]a]afafa]a]q

Host station port Mo, : Please input in HER.

* Enabling the parameters of Motion controller
Using Ethernet direct connection or USB/RS-232 connection, write the
settings in parameter to the Motion controller by selecting [Online] -
[Write to CPU] in MT Developer2. After writing the parameter settings,
power the Motion controller OFF to ON or perform the reset operation
of the Motion controller using the RUN/STOP/RESET switch so that
the parameters become valid.

Connect directly with an Ethernet cable (crossover cable) between the

personal computer and Motion controller to write the parameters using
the Ethernet cable. Refer to this section (a) for details.
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2) Communication setting in MT Developer2 side
Set the items on the Transfer Setup screen in MT
below.

Transfer Setup

Developer2 as shown

55C CCIE Cont  CC-link Ethernet  Q Series
Met MET/10(H; Board Bioard Bus
EBoard

MNetwork K. | 1 Station Mo, | 1 Frotocol | UDF

1 OO

Mo Specification Other Station Other Station

Time Out (Sec.) | 45 Retry Times |3

CCIECont  Ethernet CC-Link, 24 HET{II)
NET/L0{H)

Accessing Hosk Skation

Multiple CPU Setting

L I e —

PLC No.2

CCIECont  CC-link  Ethernet c24 GOT AGIQETEL Bus
METj10(H) Module Madule
Moduls [l

PLC Mode | QCFU
IP Address | Host Name | 192.168.3.39

ﬂ % Cannection Channel List...

(Single Metwork) (Co-esistence Network) CPU Direct Coupled Setting

Connection Test

PLC Type
Detail
CCIE Cont Ethernet CC-Link 24 MET{II}
MET/10(H) System Image. ..
H B R BN

a)

Cancel

a) Select [Ethernet Board] for PC side I/F.
b) Select [PLC Module] for CPU side I/F.
Select the "Connection via HUB" on the CPU

side I/F Detailed

Setting of PLC Module screen, and set the Motion controller IP

Select the "Connection

address.
CPU side I/F Detailed Setting of PLC Module Kl
PCMode [oo0 <]
(" Ethernet Port Direct Connection [ & Eonnection via HLE! )4 —
: [

* Plaase selsct "Connection via HUB" when you use hub(HUB)
even if the equipments to be communicated is one. [ 5 )<

The load hangs to the line when "Ethernet Port Direct 1P address 102) 18] 3]

Connaction” is sslected with ather equipment connacted with T Input Farmat |pec
hub{HUE) and it communicates and there is thing that .

influences the communication of other equipment. " Host Mame

IP address CPU Type Label Comment -

-

4 | » [

Find CPU (Built-in Ethernet port) on Metwork, | [~

Finds CPU (Built-in Ethernet part) an the same netwark, This cannot be performed when the Following happens:
-No response within a specific time period.

-Connected via a router or subnet mask is different.

-"Da nat respond ta search Far CPU (Built-in Etharnst part)" is checked in PLE parameter,

via HUB"

—— Set the Motion controller
IP address

c) Make the setting for Other Station Setting.
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POINT |

The Find CPU function can be used for specifying the Motion controller IP address

in the connection via HUB.

This function can be activated in [Find CPU (Built-in Ethernet port) on Network] of
CPU side I/F Detailed Setting of PLC Module screen, finds the Motion controller
connected to the same HUB as MT Developer2, and displays a list.

CPU side I/F Detailed Setting of PLC Module

PLC Mode

(~ Ethernet Port Direct Connection

* Please sslect "Connection via HUB" when you use hub(HUE)
even if the equipments to be communicated is one,

Cancel

B
OK
e |

The load hangs ko the line shen "Ethermet Port Direct @ 1p fddress 192 168 3| 39

Connection” i selected with ather equipment connected with e

Fub{HUB) and it communicates and there s thing that :

influsnces the communication of other equipment: £ Host Hame ——
pe N

IP address CPUType Label Comment -
1 |192.168.3.39 Q170MCPU-PCPU QL7OMCPU  QI7OMCPU Mol
“ [ [

]

— Found Motion controller
is displayed.

Finds CPU (Bul-in Ethernet port) on the same network. This cannot be performed when the following happens:
~Ho resporse within a specfic time period.

~Connected via a router or subnet mask is diferent.

"D not respond ta search for CRL {Built-in Ethernet part)" is checked in PLC parameter,

£Find CPLI (Buit-in Ethernet port) on Network Bf

[Find CPU (Built-in
Ethernet port) on
Network] button

» Set the label and comment of the Motion controller in [CPU Name Setting] of Basic

Setting.

The label and comment set in [CPU Name Setting] are displayed on the CPU side

I/F Detailed Setting of PLC Module screen.

Basic Setting EJ

Base Setting | Multiple CPU Setting | System Basic Setting | CPU Haris SeEting } Builk-in Ethernet 4 | ¥

Label Q170MCPU

Commentt | 170MCPU Mot

Iltem Description

Setting range

Label Enter a label (name and/or purpose) of the Motion controller. | Up to 10 characters

Comment | Enter comments regarding the Motion controller.

Up to 64 characters
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3) Precautions
Precautions for connection via HUB are shown below.
a) When the personal computer that can connect to LAN line is used,

set the same value for Motion controller IP address as the following
personal computer IP address.

Motion controller
IP address |192 168 3 39 |

\—L Set the same value as the

personal computer IP address

(Example) Personal computer IP address: "192.168.3.1"

Gieneral

You can get IP settings sssigned automaticall if your network supports
this capabilty. Otherwise, you nesd to ask your network administitor for
the appropriate IP settings

©) Dbtain an IP address automatically
@iz e felioning 1P addriesss

IP address: 132 188 3 @4

Subnet mask, 295 .285.255. 0

Default gateway 192 163 3 . 1

Basic Setting

<Setting for Motion controller side>

Multiple CPU Saktting | System Basic Setting | CPU Name Setting {Buit-in Ethernet Port Satti

Set the same value as the personal
e computer IP address.
Input Fepmat Do, = (Example) 192.168.3.00
1P Address 1oz el 5] 59] Je Set the IP address not used with devices
Subnet Mask Pattern I I

connected to network.
Example) [.00.00.39
Open Setting ( P )

Communication Data Code Set if it is needed
{ Default { Changed )

Default Router P Addvess [ | | | |

@+ Binary Code

" ASCII Code

I~ Enable Oniline Change (MC Frotocol)

CPU side IfF Detailed Setting of PLC Module &l

" Ethernet Port Direct Connection
Cancel

<Setting for MT Developer2 side>
* Please select "Connection via HUB'" when you use hub{HUB)
evenif the equipments to be communicated is one.

The Inad hangs ta the line when "Ethernet Port Direct 1P address 1ol teel 3 o Set the same value as the Motion
Canmection” iz selecterd with other equipmerk connested with e
Pub(HLE) s t cemmmunic aes snd there i Hing thak :

controller IP address.
(Example) 192.168.3.39

influences the communication of other squipment.

 Host lName

Comment B

TF address CPU Type Label

<

Find CPU (Buil-in Ethernet part) on Metwork | [~

Finds CPLI (Built-in Ethernet port) on the same network, This cannot be performed when the following happens:
-No responss within a specific time period.

~Connected via a router or subnek mask s dffersnt.

-'Do not respond ta search For CPLU (Built-in Ethernet port)" is checked in PLC parameter,
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b) The maximum number of devices that can access to one Motion
controller simultaneously is 16.

c) Hubs with 10BASE-T or 100BASE-TX ports can be used.
(The ports must comply with the IEEE802.3 100BASE-TX or
IEEE802.3 10BASE-T standards.)

d) The Ethernet cables must to be installed away from power
cabling/lines.

e) The module operation is not guaranteed if any of the following
connection is used. Check the module operation on the user side.
» Connections using the Internet (general public line)
» Connections using devices in which a firewall is installed
» Connections using broadband routers
» Connections using wireless LAN

f) When multiple Motion controllers are connected to MT Developer2,
beware of the below cautions:
« I[P addresses must be different for each Motion controller.
» Different projects must be used for each Motion controllers on

MT Developer2.
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APPENDIX 1.6 MC Protocol Communication

PERIPHERAL I/F of the Motion controller enables communication using the MC
protocol N,

External devices such as personal computers and display devices read/write device
data from/to the Motion controller using the MC protocol.

External devices monitor the operation of the Motion controller, analyze data, and
manage production by reading/writing device data.

REMARK

(Note-1): The MC protocol is an abbreviation for the MELSEC communication
protocol.
The MELSEC communication protocol is a name of the communication
method used to access CPU modules from external devices in accordance
with the communication procedure of Q-series programmable controllers
(such as serial communication modules, Ethernet modules).
For details on the MC protocol, refer to the "Q Corresponding MELSEC
Communication Protocol Reference Manual".

POINT

External devices such as personal computers and display devices can
communicate with only the Motion controller connected by Ethernet using the MC
protocol.

An access to any of the CPU modules on another station via network is not
available.

(1) Setting for MC protocol communication
Setting for communication using the MC protocol is described below.
Set the items of following (a) to (c) in the Built-in Ethernet Port Setting of the
Basic Setting of MT Developer2.

Basic Setting @
Multiple CPU Setting | System Basic Setting | CPU Mame Setting £ Buil-in Ethernet Port Setting 1 Al
IP Address Setting
Input Format Dec,
1P Address [192] 1ee] 3] 3]
Subnet Mask Pattern I:l:l:l:l
Defaul Router P Address | | | | |
Open Setting (C)
Communication Data Code ST EBEEE
{ Defaul § Changed )
{s Binary Code
(@—
(" ASCII Code
(b)— P Enable Orline Change (MC Protocol)
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(@) Communication data code

Select a communication data code used for the MC protocol, "Binary code"
or "ASCII code".

(b) Enable online change (MC protocol)
Check the checkbox to enable online change when writing data to the
Motion controller from the external device that communicates using the MC
protocol.
For details on the available functions with this setting, refer to this section

).
(c) Open Setting

Set the following items.
1) Protocol
Select a connection used as MC protocol. (Up to 16 CPU modules can
be connected.)
2) Open System
Select "MC protocol".
3) Host Station Port No. (Required)
Set the host station port number (in hexadecimal).
» Setting range : 0401H to 1387H, 1392H to FFFEH

1) 2) 3)
\/ \/ Host !tatlﬂr\
Protocal Open System Port o,
1 UDF ~ |MELSOFT Connection =
R L ~ |MC Protocal hd 0401
3 [tcr w |MC Protocal hd 0402
4 TCP w |MELSOFT Connection
] TCP  |MELSOFT Connection
[} TCP  |MELSOFT Connection
7 TCP  |MELSOFT Connection
8 TCP  [MELSOFT Connection
£l TCP  [MELSOFT Connection
10 |TCP » [MELSOFT Connection w
11 TP ~ [MELSOFT Connection =
12 |TCP ~ [MELSOFT Connection -
13 |TCP ~ |MELSOFT Connection =
14 |TCP ~ |MELSOFT Connection =
15 |TCP  |MELSOFT Connection
16 |TCP  |MELSOFT Connection
Host station port Mo.: Please input in HEX.

POINT

When the "Enable online change (MC protocol)" box is unchecked, if a data write
request is sent from an external device to the Motion controller which is in the RUN
status, data will not be written to the Motion controller and the module returns the
NAK message.
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(2) Command list
When the PERIPHERAL I/F of the Motion controller communicates using the MC
protocol, commands listed in table below can be executed.

Status of Motion controller

Command Number of RUN
Function (Subcommand) Description .
(Note-1) processed points STOP Write Write
enabled [ disabled
:)r;sirzlsts (8381) Reads bit devices in units of one point. gﬁf”; 3?2; 22:2:2
Batch read I units 0401 Reads bit devices in units of 16 points. ( 1222 (;”s;?;s) o o ©
of words (0000)
Reads word devices in units of one point. 960 points
I;Eirslsts ((1)381) Writes bit devices in units of one point. gﬁf”; 3?2; Sz::tz
Batch write In units 1401 Writes bit devices in units of 16 points. ( 1222 (;N s;?:ts) o o X
of words (0000) - - - - - -
Writes word devices in units of one point. 960 points
Reads bit devices in units of 16 or 32 points
by randomly specifying a device or device
%%?qu)m read In units 0403 number. 192 points o o o
of words (0000) Reads word devices in units of one or two
Device points by randomly specifying a device or
memory device number.
In units 1402 Sets/resets blt‘de-wces in u-nlts of ong point by .
of bits (0001) randomly specifying a device or device 188 points
number.
Test Sets/resets bit devices in units of 16 or 32
(Random write) | In units p0|r?ts by randomly specifying a device or (@) (@) X
of words 1402 device number. (Note-5)
(Note-2) (0000) Writes word devices in units of one or two
points by randomly specifying a device or
device number.
Monitor Registers bit devices to be monitored in units
{ﬁgtigfgiti(ﬁgte_a)’ In units 0801 of 16 or 32 points. 192 points o o o
(Noto-4) of words (0000) Registers word devices to be monitored in
units of one or two points.
) In units 0802 ) ) ) Number of
Monitor of words (0000) Monitors devices registered. registered points (@) (@) (@)

(Note-1): Subcommand is for the QnA-compatible 3E frame.

(Note-2): Devices such as TS, TC, SS, SC, CS, and CC cannot be specified in units of words.

For the monitor registration, an error (4032H) occurs during the monitor operation.

(Note-3): During monitor registration, monitor condition cannot be set.
(Note-4): Do not execute monitor registration from multiple external devices. If executed, the last monitor registration becomes valid.
(Note-5): Set the number of processed points so that the following condition is satisfied.

(Number of word access points) X 12 + (Number of double-word access points) X 14 = 1920
« Bit devices are regarded as 16 bits during word access and 32 bits during double-word access.
» Word devices are regarded as one word during word access and two words during double-word access.
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(3) Available devices

The devices available in commands used in the MC protocol communication
function is shown below.

(@) PLC CPU area

Device code
Classification Device ASCII code Device number range (Default) Remarks
(Note-1) Binary code
Internal system | Special relay SM 91h 000000 to 002047 Decimal
device Special register SD A9h 000000 to 002047 Decimal
Input Xk 9Ch 000000 to 001FFF Hexadecimal o
Output Y * 9Dh 000000 to 001FFF Hexadecimal
Internal relay M * 90h 000000 to 008191 Decimal
Latch relay L 92h 000000 to 008191 Decimal
Annunciator F % 93h 000000 to 002047 Decimal
Edge relay V ok 94h 000000 to 002047 Decimal
Link relay B * AOh 000000 to 001FFF Hexadecimal
Data register D * A8h 000000 to 012287 Decimal
Link register W sk B4h 000000 to 001FFF Hexadecimal
Contact TS C1h
Timer Coi 1c con 000000 to 002047 Decimal » When the device number range is
Current TN C2h changed, access is possible up to
Internal user value the largest device number after the
device Contact Ss Crh change.
Retentive | Coil SC Céh 000000 to 002047 Decimal « Local devices cannot be accessed.
timer Current
value SN C8h
Contact CS C4h
Counter Coi ce C3h 000000 to 001023 Decimal
Current oN c5h
value
Link special relay SB A1h 000000 to 0007FF Hexadecimal
Link special register SW B5h 000000 to 0007FF Hexadecimal
Step relay S * 98h 000000 to 008191 Decimal
Direct input DX A2h 000000 to 000FFF Hexadecimal | Devices of DX/DY1000 or later are not
i . available. Use X/Y devices to access
Direct Output DY A3h 000000 to 000FFF Hexadecimal devices of DX/DY1000 or later.
Index register | Index register Z* CCh 000000 to 000019 Decimal
) ) ) ) R * Afh 000000 to 032767 Decimal —
File register File register -
ZR BOh 000000 to 3FD7FF Hexadecimal
If the number of points is set on the
* Binary: PLC file tab of PLC parameter, access
000000 to 4184063 is possible up to the largest device
Extended data . . 4086k points maximum . number after the setting.
register Extended data register D Ash . (ASCII: i ) Decimal However, in the ASCII E(J:ode
000000 to 999999 communication, the number of points
(976.6k points maximum) described on the left is the access
limit.
If the number of points is set on the
Extgnded link Extended link register W B4h OOOOQO to 3FP7FF Hexadecimal PLC filg tab of PLC parameter, laccess
register (4086k points maximum) is possible up to the largest device
number after the setting.

(Note-1): When data is communicated in ASCII code, the second character " * " can be designated a blank space (code: 20H).
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(b) Motion CPU area

Device code
Classification Device ASCII code Device number range (Default) Remarks
(Note-1) Binary code
Internal system | Special relay SM 91h 000000 to 002255 Decimal
device Special register SD A%h 000000 to 002255 Decimal B
Input X % 9Ch 000000 to 001FFF Hexadecimal | Including actual input device PX.
Output Y * 9Dh 000000 to 001FFF Hexadecimal | Including actual input device PY.
Internal relay M 3 90h 000000 to 012287 Decimal
Internal user Annunciator F % 93h 000000 to 002047 Decimal
device Link relay B * AOh 000000 to 001FFF Hexadecimal
Data register D 3 A8h 000000 to 008191 Decimal B
Link register W s B4h 000000 to 001FFF Hexadecimal
Motion register # EOh 000000 to 012287 Decimal

(Note-1): When data is communicated in ASCII code, the second character " * " can be designated a blank space (code: 20H).

(4) Precautions

(@) Number of connected modules
In the connection with external devices using the MC protocol, the number
of Motion controllers set as "MELSOFT connection" in the Open Settings
on Built-in Ethernet Port setting of Basic Setting can be connected

simultaneously.

(b) Data communication frame

Table below shows the frames available in the communication function
using the MC protocol with PERIPHERAL I/F.

Communication frame

Communication function using the MC protocol
with PERIPHERAL I/F

4E frame X
QnA-compatible 3E frame @)
A-compatible 1E frame X

(c) Access range

O: Available, X: Not available

1) Only Motion controller connected by Ethernet can be accessed.
Accessing a Motion controller not connected by Ethernet results in an

error.

2) Accessing a Motion controller on another station in CC-Link IE controller
network, MELSECNET/H, Ethernet or CC-Link via a connected Motion

controller is not possible.

(d) Precautions when UDP protocol is selected
1) If a new request message is sent to the same UDP port while the port
waits for a response message, the new request message is discarded.
2) Setting same host station port number to multiple UDP ports is regarded
as one setting. When communicating with multiple external devices
using the same host station port number, select TCP protocol.
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(e) Response message receive processing
Figure below shows an example of the response message receive
processing on the external device side.

on the external device side

|

| Request message send processing I

N
v

|Response message receive processingl

[ Communication processing )

TCP connection is closed.

Is TCP connection open?

Receive the rest of
response messages.

Has the data
been received within the
onitoring timer?,

The monitoring timer has run over.

The receive data exceeds
the size limit.

Check the receive data size.

The response message
for the following request
has been received.

Processing for response messages I

Has processing
for all received messages
completed?

C END ) ( Error processing )

REMARK

Personal computers use the TCP socket functions internally for Ethernet

communication.
These functions do not have boundary concept. Therefore, when data is sent by
executing the "send" function once, the "recv" function needs to be executed once or

more to receive the same data.
(One execution of the "send" function does not correspond to one execution of the

"recv" function.)
For this reason, receive processing described above is required on the external

device side.
If the "recv" function is used in blocking mode, data may be read by executing the

function once.
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(5) Error codes for communication using MC protocol
Table below shows the error codes, error descriptions, and corrective actions that
will be sent from the Motion contrller to an external device when an error occurs
during communication using the MC protocol.

or Ethernet module is specified.

Error code . . .
No. ] Description Corrective action
(Hexadecimal)
) ) Refer to the QCPU User's Manual (Hardware Design,
Motion controller detected error (Error that occurred in ) ] )
1 4000H to 4FFFH L ) Maintenance and Inspection) and take corrective
other than communication using the MC protocol) )
action.
When the setting for online change is disabled on the
o 9 ) 9 ) o » When enabling online change, write data.
Built-in Ethernet Port Setting of Basic Setting in }
2 0055H ] . » Change the status of the Motion controller to STOP
MT Developer2, an external device requested online )
. and write data.
change to the Motion controller.
When the communication data code setting is set to « Set the communication data code to binary code and
3 CO50H ASCII code in the Built-in Ethernet Port Setting, ASCII restart the Motion controller for communication.
code data that cannot be converted to binary code was |« Correct the send data on the external device side and
received. resend the data.
The number of device points for reading/writing is Correct the number of device points for reading/writing
4 | CO51H to C054H ) )
outside the allowable range. and resend the data to the Motion controller.
Correct the start address or the number of device
5 CO56H The read/write request data exceeds the allowable points for reading/writing, and resend the data to the
address range. Motion controller.
(Do not exceed the allowable address range.)
The request data length after the ASCII to binary Correct the text data or the request data length of the
6 CO058H conversion does not match the data size of the header data, and resend the data to the Motion
character area (a part of text data). controller.
» The command and/or subcommand are specified
incorrect! P » Check the request data.
7 CO59H - | * Use commands and/or subcommands supported in
» The command and/or subcommand not supported in .
. " the Motion controller.
the Motion controller are specified.
The Motion controller cannot read/write data from/to
8 C05BH o ) Check the device for reading/writing data.
the specified device.
. . ) Correct the request data (such as subcommand
The request data is incorrect. (ex. specifying data in ) )
9 C05CH . ) ) N ) correction) and resend the data to the Motion
units of bits for reading/writing of word devices)
controller.
Perform the monitor registration before monitor
10 CO05DH Monitor registration is not performed. ) 9
operation.
« Correct the network number, PC number, request
1" CO5EH The external device sent a request that cannot be destination module 1/0 number, and request
executed in the Motion controller. destination module station number.
« Correct the read/write request data.
12 COBOH The request data is incorrect. (ex. incorrect Correct the request data and resend the data to the
specification of data for bit devices) Motion controller.
. Correct the text data or the request data length of the
The request data length does not match the data size -
13 CO061H header data, and resend the data to the Motion
of the character area (a part of text data)
controller.
14 CO70H The device memory extension cannot be specified for | Read/Write data to the device memory without
the target station. specifying the extension.
Data that cannot communicate in the Motion controller |+ Check the request data.
15 COB5H

« Stop the current request.
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APPENDIX 1.7 Differences of CPU display and I/O assignment

Table 1.7 Differences of CPU display and I/O assignment

Item Q170MCPU Q173DCPU/Q172DCPU
CPU display *» Motion CPU area : Q170MCPU-PCPU » Motion CPU  : Q173DCPU, Q172DCPU
*PLCCPUarea : Q170MCPU-SCPU + PLC CPU : QOBUDHCPU, etc.
» The main base of eight slots corresponding is built | « The main base and extension base are
Base mode into the Q170MCPU. automatically determined.
(Auto) * 16 points are set to each empty slot. * /O or empty slot, etc. is automatic determined,
» First address of the extension base is "70". and the points are assigned.

I/O assignment

setting + 1/0O assignment points are individually assigned.

When the first address of the extension base is
set to address "0", the setting is as follows. + 1/0O assignment points are individually assigned.
* Main base: 8 slots

Base mode
(Detail)

» Number of points of each empty slot: 0 point

The CPU display and setting of I/O assignment are shown below.

(1) CPU display
Confirm the CPU display of the PLC CPU area and Motion CPU area on the
System Monitor screen displayed on [Diagnostics] — [System monitor] of
GX Developer.
PLC CPU area is displayed as "Q170MCPU-SCPU", and Motion CPU area is
displayed as "Q170MCPU-PCPU".

PLC CPU area Motion CPU area
(Q170MCPU-SCPU) (Q170MCPU-PCPU)

Installzd status Baze
I 7 3 3 n 5 B 7 Basze Module
YR AT Yy | - O O & Mainhase
T
Powe 0170 [ nmal Unmal Unma| Unma| Unmo| Unmo| Unmol D D
E WP (et funti ue |unt funt uet | uni o O«
pal UFClhg  |ng (na |ma |ng [ng |na
Q170MCPU- |ffFU D D D
SCPU
| [Ne
a o«
| [Ne
a o-c
Parameter status Mode
1/0 Address ~- | 0O [ 1020 )30 ) 40|50 | ED " System monitor
0 1 2 3 4 5 3 7 r
Powe FLC |Hone|Mone [Mone |None |Mone |None | None . P
rsu |Q170MCPU- Diagnostics.. |
pply [SCPU 16pt [16pt |16pt [1Bpt |16pt [16pt |1Bpt - -
Module’s Detailed Infomation. . |
Base Information |
Product Inf. List... |
Status
. M odule system error odule ermor D Module waming Dietailed inf. of power supply. |
. Module change Stop moitor Claze |
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(2) Setting of I1/0 assignment
Set the I/0 assignment points in [I/O assignment] of PC parameter of
GX Developer.
(a) When the Base mode is set to "Auto” (default).
16 points are set to empty slot of the main base. Therefore, the first address
of the extension base is set to "70".

(b) When the Base mode is set to "Detail".
The first address of the extension base is set to "0" by setting 0 point to the
empty slot of the main base.

Q parameter setting &‘

PLC name ]FLC spstern WFLE file: ]FLC R&s IDEVICE ]Flogram ]Boot file: ]SFE {7 assianment 1

140 Agsignment(*)
Slot Tvpe Modsl name Paints Startdr -
2 (101 b Opaint hd Switch setting
3 (202 - Opoint - B ‘
PRERE] S Tporl = Detailed selting .
5 [404) -~ Dpont = Set the number of points of slot
6 _|5(05) - Dot = _ R " [
7 608 ~ Opoirt___ 1(0-1) to 7 (0-7) to "0 point".
g |7[0-7) hd Opoint -
SISO input___x Spoints v Set the number of points of 1/0
Assigning the 1/0 address is nat necessary as the CPLI does T adtomancally
Leaving this setting blank willnot cause an error to oceur. module.
Base setting[*]
Base mode
Base model name | Power model name| Extension cable; Slats » i " -
Main | 8 - v Detail r Set Detall .
ExtBasel | 2 -
Ext Base y
Ext.Base: [~ 8 Slat Default
EvtBased [~
T = 12 Slot Betautl Set_ the numb?r"of slots of the
ExtBaseE - main base to "8".
ZdBoe’ = Set the number of slots to be
used to the number of slots
Flsﬁ:;?;j;;‘i%gasm DN Impart Multiple CPU Parameter | Aead PLC data Of the eXtenS|0n base'
Acknowledge X7 assignment | Multiple CPU settings | Deetailt ‘ Check. ‘ End | Cancel ‘

POINT |

The first address of the extension base can be assigned from address "0" by using
the sample data.
Refer to "APPENDIX 2" for details of the sample data.
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APPENDIX 1.8 Differences of I/O signals

Table 1.8 Differences of 1/0 signals

ltem Q170MCPU Q173DCPU/Q172DCPU
, + Q170MCPUr's internal I/F Nt
I/O signal PLC /O modul * PLC I/0 module
. moauie

(Note-1): Real input device (PX) or real output device (PY) is in units of 16 points.
* Real input (PX): 4 points + Dummy (Unsable: Fixed at 0) 12 points
* Real output (PY): 2 points + Dummy (Unsable: Fixed at 0) 14 points
(Example) When the first I/O No. is set to O(H).
* PX0 to PX3 (Real input), PX4 to PXF (Unsable: Fixed at 0)
* PYO0 to PY1 (Real output), PY2 to PYF (Unsable: Fixed at 0)

(1) Q170M 1/O setting

The setting method for the I/O signals of internal I/F is shown below.

e Tt I be used
0000 =] R/ inpu Divice: : Pom 4 o AP
Real Qutput Device : PYn+2 to PYn+F
(i First 110 o.) Setting for the 1/O signals
High-speed Read Setting
 Used * Unused
( Input Signal Detection Direction
+ Yalid on leading edge . . .
Setting for the mark detection signal (DI)
" valid on traiing edge
Cancel
Item Setting range Initial value Remarks
I/O setting Used/Unused Used
. O0to FFO Number of I/O points
First 1/0 No. ) ) . 0
(in units of 16 points) must be total of 256
High-speed read points or less.
) Used/Unused Unused
setting
. . . . Set the detection
Input signal detection | Valid on leading edge/ i ) L
o . N Valid on leading edge | direction of the mark
direction Valid on trailing edge . .
detection signal (DI).

(2) Application of input signal
There are two kinds of applications of the input and mark detection for the
Q170MCPU's internal I/F.
The same signal can be used simultaneously by the input and mark detection.

1/O setting Input signal Mark detection
. i Usable as the real input device (PX) or
Used Usable as the real input device (PX) . )
mark detection signal (DI)
Unused Unusable Usable as the mark detection signal (DI)
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(3) High-speed reading of specified data
This function is used to store the specified positioning data in the specified device
(D, W, UCI\G). The signal from input module controlled in the Motion CPU area is

used as a trigger.

Refer to the "Q173DCPU/Q172DCPU Motion Controller Programming Manual
(COMMON)" for the high-speed reading of specified data.

(@) Modules and signals to be used

Input module Signal Read timing | Number of settable points
Q173DPX TREN 3
Internal I/F PX device 0.8[ms] 4
PLC input module " 8

(Note-1) : Only one PLC input module can be used.
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APPENDIX 1.9 Differences of synchronous encoder

Table 1.9 Differences of synchronous encoder

Item Q170MCPU Q173DCPU/Q172DCPU
The current value immediately
before power supply OFF is stored.

P | "0" is stored.
ower cycle (The travel value is not added in 1S store
Current value storage register power supply OFF.)
(D1120+10n, D1121+10n) Real mode Updated Backup

Updated ")
Virtual mode (Updated with clutch ON and leading edge of the external input (TREN),
and stopped with clutch OFF.)

Current value after Power cycle "0" is stored.
synchronous encoder axis Real mode Backup
main shaft’s differential gear

storage registers Virtual mode Updated

(D1126+10n, D1127+10n)

All errors can be reset regardless of

Error reset command Real mode the error type. Errors cannot be reset.

(M5440+4n) - - X -
Virtual mode Errors can be reset according to the mechanical system configuration.

Synchronous encoder current | Real mode Executable Not executable

value change CHGA-E Virtual mode Executable

(Note): The external input clutch can be used in only the synchronous encoder axis of Q173DPX.

(1) Synchronous encoder current value monitor in real mode
The synchronous encoder set in the system setting is updated for every
operation cycle in the current value storage register (D1120+10n, D1121+10n)
regardless of whether or not the synchronous encoder is set in the mechanical
program.
However, the current value after synchronous encoder axis main shaft’s
differential gear storage registers (D1126+10n, D1127+10n) is updated in only
virtual mode.
Refer to this section (4) for the synchronous encoder current value that the
external input clutch is set.

(2) Error reset of the synchronous encoder axis
The error reset command (M5440+4n) can be executed in both of the real mode
and virtual mode.
If the error reset command (M5440+4n) is turned ON when the synchronous
encoder and output module are normal, the minor error code storage register
(D1122+10n) and major error code storage register (D1123+10n) are cleared,
and the error detection signal (M4640+4n) is reset.

(3) Synchronous encoder current value change CHGA-E
The synchronous encoder current value change (CHGA-E) of the synchronous
encoder set in the system setting can be changed regardless of whether or not
the synchronous encoder is set in the mechanical program.
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(4) Clutch of the external input mode
The external input clutch can be used in only the synchronous encoder axis of
Q173DPX.
If the external input clutch is set in the synchronous encoder axis of the
Q170MCPU's internal I/F, a minor error (error code: 4060) will occur, and the
related system cannot be operated. When the external input clutch is set to
Q173DPX, the synchronous encoder current value is updated for every operation
cycle in real mode, and it is updated according to the state of the clutch and
external input (TREN signal).
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APPENDIX 1.10 Mark detection function

Any motion control data and all device data can be latched at the input timing of the
mark detection signal. Also, data within a specific range can be latched by specifying
the data detection range.

The following three modes are available for execution of mark detection.

1) Continuous Detection mode
The latched data is always stored at mark detection.
Operation is the same as the high-speed reading function.

Mark detection signal

Mark detection data T_\ T_l T—| T—\_T—I_

storage device | ‘ ‘ ‘
| +0n

2) Specified Number of Detections mode
The latched data from a specified number of detections is stored.
Example) Number of detections: 3

Mark detection signal

Mark detection data T—| T—l T—|

storage device ]\_
+0n The 4th detection

and later are ignored.

+1n

+2n

The 3rd detection

+3n

3) Ring Buffer mode
The latched data is stored in a ring buffer for a specified number of detections.
The latched data is always stored at mark detection.

Example) Number of detections: 4

Mark detection signal

Mark detection data T—I T_l T—I T_\_T_I_

storage device
+0n
+1n The 5th detection
replaces the previous
+2n first detection.
+3n

The 4th detection

(Note): "n" in above figure is different depending on the data type storage device.
* 16-bit integer type 1
» 32-bit integer type 12
* 64-bit floating-point type : 4
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(1) Operations

Operations done at mark detection are shown below.

+ Calculations for the mark detection data are estimated at leading edge/trailing
edge of the mark detection signal.

However, when the Specified Number of Detections mode is set, the current
mark detection is checked against the counter value for number of mark
detections and then it is determined whether or not to latch the current detection
data.

* When a mark detection data range is set, it is first confirmed whether the mark
detection data is within the range or not. Data outside the range are not
detected.

» The mark detection data is set in the first device of the mark detection data
storage area according to the mark detection mode, and then the number of
mark detections counter is updated.

Operation examples for each mode are shown in the table below.

(a) Continuous Detection mode

Confirmation of mark detection data range
(Upper/lower value setting: Valid)

Mark detection signal

(Leading edge detection
setting) i \ Data outside range are not latch.

Mark detection data current i * " Real current value / D"
value / (Continuous update) \ \

Z/lea\:ii:::etecnon data storage Detected real current value \ Detected real current value

Number of mark detections §< §<
counter *x >T< 0 ! 2

"0 clear" by user program

a

(b) Specified Number of Detections mode (Number of detections: 2)

Mark detection is not executed
because the counter for number of
mark detections is already 2 (More
than the number of detections).

Mark detection signal s
(Leading edge detection E E H

Confirmation of mark detection data range
(Upper/lower value setting: Valid)

setting) =
Mark detection data current 7 * Real current value

value \ / (Continuous update)

Mar-k detection data storage /£ Detection real current value ( 1st

device

(

Mark detection data storage
device (2nd area)

Number of mark detection §<
counter ** >T< 0 !

"0 clear" by user program

Detection real current value (2nd)

(AL

Vz
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(2) Mark detection setting
The mark detection setting parameters are shown below.
Up to 32 mark detections setting can be registered.

No.

Iltem

Setting range

Mark detection signal

Q170MCPU's internal I/F (DI)/Device (Bit device (X, Y, M, B, SM, UCI\G))

Mark detection signal detection
. . (Note-1)
direction

Valid on leading edge/Valid on trailing edge

Mark detection signal compensation

2 time (Nete2) -5000000 to 5000000[ps]/Word device (D, W, #, UCI\G)
Mark detection data Motion control data/Device (Word device (D, W, #, SD, UCI\G))
Data type 16-bit integer type/32-bit integer type/64-bit floating-point type
. Estimate Valid (Normal data)Valid (Ring counter)/Invalid
3 At device calculation
selection ) 16-bit integer type : K1 to K32767, H001 to H7FFF
Ring counter .
value 32-bit integer type 1 K1 to K2147483647, HO0000001 to H7FFFFFFF
64-bit floating-point type : K2.23E-308 to K1.79E+308
4 | Mark detection data storage device [Word device (D, W, #, UCI\G)
Upper value Direct designation (K, H)/Word device (D, W, #, UCI\G)
5 Mark detection data 16-bit integer type : K-32768 to K32767, HO000 to HFFFF
range Lower value 32-bit integer type : K-2147483648 to K2147483647, HO0000000 to HFFFFFFFF
64-bit floating-point type : K-1.79E+308 to K-2.23E-308, KO, K2.23E-308 to K1.79E+308
Mark detection mode setting Continuous detection mode/Specified number of detection mode/Ring buffer mode/
6 Device (Word device (D, W, #, UCI\G))
Number of detections 1 to 8192 (Specified number of detection mode/Ring buffer mode)
Mark detection times counter — (Note-3) (Continuous detection mode)/Word device (D, W, #, UCI\G)
7 Mark. detect?on current value __ (Note3) 4 device (D. W, # UD\G)
monitor device
8 | Mark detection signal status — NoeIBit device (X, Y, M, B, UE\G)

(Note-1): Set the input signal detection direction of Q170MCPU's internal I/F (Dl) in the "Q170M 1/O Setting" of System Settings.
(Note-2): The mark detection signal compensation time cannot be set if "Invalid" is selected in the estimate calculation. (O[us] is set.)

(Note-3): This setting can be ignored.

(a) Mark detection signal
Set the input signal for mark detection.
1) Module input signal
) . Detection Signal detection direction
Input module Signal | Signal No. accuracy [us] (Leading edge/Trailing edge)
L Set direction in the "Q170M I/O
Q170MCPUr's internal I/F DI 1to 4 30 Setting” of System Settings.
2) Bit device
. ) . Detection Signal detection direction
Bit device Setting range accuracy [us] (Leading edge/Trailing edge)
X(PX) 0 to 1FFF
Y(PY) 0 to 1FFF
M 0to 8191 Set direction in the mark
0 444 detection signal detection
B 0to 1FFF direction.
SM 0 to 1999
UO\G 10000.0 to (10000+p-1).FNoe

(Note-1): "p" indicates the user setting area points of the Multiple CPU high speed transmission area for each

CPU.
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(b) Mark detection signal detection direction
Set whether to execute the mark detection to valid on leading edge (OFF to
ON) or valid on trailing edge (OFF to ON) of input signal.
Set the input signal detection direction of Q170MCPU's internal I/F (DI) in
the "Q170M I/O Setting" of System Settings.

Input signal detection direction Remarks

. . The mark detection is executed when the mark
Valid on leading edge ) ) .
detection signal transitions from OFF to ON.

. . The mark detection is executed when the mark
Valid on trailing edge . ) .
detection signal transitions from ON to OFF.

(c) Mark detection signal compensation time
Compensate the input timing of the mark detection signal.
Set it to compensate for sensor input delays, etc. (Set a positive value to
compensate for a delay.)
However, the mark detection signal compensation time cannot be set if
"Invalid" is selected in the estimate calculation. (O[us] is set.)

The timing is compensated as "-5000000" when the compensation time is
set to less than -5000000, and it is compensated as "5000000" when it is set
to more than 500000.

1) Direct designation

Setting range
-5000000 to 5000000 [us]

2) Indirect designation

Word device Setting range(NOte'1) Remarks
D 0 to 8191
w 0to 1FFF The setting value is input for
# 0 to 9215 every operation cycle.
UO\G 10000 to (10000+p-1)"°te2)

(Note-1): Set an even number as the first device.
(Note-2): "p" indicates the user setting area points of the Multiple CPU high speed transmission
area for each CPU.
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(d) Mark detection data
Set the data to latch at mark detection.

1) Motion control data

ltem Unit Data type Axis No. setting range Remarks
Feed current value . .
—, | 10" [uml, 10" finch],
eal current value 1 0.5[ degree], [PLS]
Motor real current value
Servo command value 32-bit integer type
Position feed back
[PLS]
Absolute position encoder within one-
luti iti —

revolution position 11016
Absolute position encoder within multi- o

: N — 16-bit integer type
revolution position
Deviation counter value [PLS]
Servo command speed [PLS/s] 32-bit integer type
Motor speed 0.01[r/min]
Motor current 0.1[%] 16-bit integer type
Virtual servomotor feed current value
Synchronous encoder current value 1t0 8 o
c tval hi haft Valid in SV22

urren' value within one cam sha [PLS] 32-bit integer type virtual mode
revolution
1to 16 only

Current value within one cam shaft
revolution (Actual)(NOte)

(Note): Current value within one cam shaft revolution takes into consideration the delay of the servo ampilifier.

2) Word device data

Word device Setting range Remarks
D 0 to 8191
w 0to 1FFF
# 0 to 9215 —
SD 0 to 1999
UO\G 10000 to (10000+p-1)™NoeD

(Note-1): "p" indicates the user setting area points of the Multiple CPU high speed transmission
area for each CPU.

3) Data type
Set the data at word device data setting.

Data type Remarks

16-bit integer type —

32-bit integer type

Set the device No. as an even No.

64-bit floating-point type
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4) Estimate calculation
Set the estimate calculation to "Valid/Invalid" at the word device data

setting.
Estimate calculation Ring counter value
Normal data —
16-bit integer type K1 to K32767, H0O001 to H7FFF
Valid K1 to K2147483647,

Ring counter | 32-bit integer type H00000001 to H7FFFFFFE

64-bit floating-point type | K2.23E-308 to K1.79E+308

Invalid —

a) Estimate calculation : Valid
Calculation for word device data in the operation cycle is estimated.
The latch data is the value estimated at the timing in which the mark
detection signal is input. The value is calculated as shown in the
figure below whether the word device data is normal data or a ring
counter. Set the ring counter value for the ring counter.

* Valid (Normal data)

A Operaltion Estimate line
'dﬂv j4 Word device data

Latch data

1
1
1
1
1
:
1
Mark detection signal

* Valid (Ring counter)

cycle
A
Ring counter value
Latch data

Estimate line
Word device data

>t

Mark detection signal

Note) If "Valid (Normal data)" is selected for word device data updated as a ring
counter, the latch data may not be estimated correctly.

b) Estimate calculation : Invalid
Calculation for word device data in operation cycle is not estimated.
The latch data is the word device data at the timing in which the
mark detection signal is input. The detection accuracy is the
operation cycle regardless of the mark detection signal type.

A Operation

cycle

Word device data

Latchdata |----------—-—-——-

Mark detection signal
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(e) Mark detection data storage device
Set the mark detection data storage device (first device to use in the
"Specified Number of Detections mode" or "Ring Buffer mode").
When using the "Specified Number of Detections mode" or "Ring Buffer
mode", reserve the device area to accommodate the number of detections.

Word device Setting range(NOte'1) Remarks
D 0 to 8191
W 0 to 1FFF
# 0 to 92152 o
UO\G 10000 to (10000+p-1)Noe2)

(Note-1): Set an even numbered device in the 32-bit integer type/64-bit floating-point type.
(Note-2): The data can be stored in #9216 to #12287 in the "Specified Number of Detections mode"
or "Ring Buffer mode".

(Note-3): "p" indicates the user setting area points of the Multiple CPU high speed transmission area
for each CPU.

(f) Mark detection data range
When the data at mark detection is within the range, they are stored in the
mark detection data storage device and the number of mark detections
counter is incremented by 1.
» Upper value > Lower value
The mark detection is executed when the mark detection data is "greater or
equal to the lower value and less than or equal to the upper value".

>
| |

>

| |
Lower value Upper value

* Upper value < Lower value
The mark detection is executed when the mark detection data is " greater
or equal to the lower value or less than or equal to the upper value”.

'
L »>
|

>

Lower limit ~ Upper limit
value value

» Upper value = Lower value

The mark detection range is not checked. The mark detection is always
executed.
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1) Direct designation

Data type Setting range

K-32768 to K32767, HO000 to HFFFF

16-bit integer type

32-bit integer type K-2147483648 to K2147483647, H00000000 to HFFFFFFFF

64-bit floating-point type [ K-1.79E+308 to K-2.23E-308, KO, K2.23E-308 to K1.79E+308

2) Indirect designation

Word device Setting range(NOte'1) Remarks
D 0 to 8191
w 0to 1FFF The setting value is input for every
# 0to0 9215 operation cycle.
(Note-2)
UO\G 10000 to (10000+p-1)

(Note-1): Set an even numbered device in the 32-bit integer type/64-bit floating-point type.
(Note-2): "p" indicates the user setting area points of the Multiple CPU high speed transmission area
for each CPU.

(g) Mark detection mode setting
Set the data storage method of mark detection.
1) Direct designation

Mode Numbgr of Operation for mark detection Mark detection data storage method
detections
Continuous . Alwavs The data is updated in the mark
detection mode Y detection data storage device.
Number of detections
Specified number (If the number of mark detections
P . 1108192 |counter is the number of detections | The data is stored in the following

of detection mode L .

or more, the mark detection is not | device area.

executed.) "Mark detection data storage device

Always + Number of mark detections
i counter xMark detection data size"

Ring buffer mode 1108192 (Th_e m_ark detection _data storage

device is used as a ring buffer for

the number of detections.)

2) Indirect designation

Word device Setting range Remarks
D 0 to 8191 * Used as 1 word device.
W 0 to 1FFF + Set the mark detection mode using the following setting values.
# 010 9215 0 : Continuous detection mode
1108192 : Specified number of detection mode
(Use the setting value for the number of
detections.)
-8192 to -1 : Ring buffer mode
(Note-1) (When the value is a negative number, the Ring
UO\G 10000 to (10000+p-1) Buffer mode is used.)
ex.) -100 means Ring Buffer mode and number
of buffer is 100.
Others : Mark detection : Invalid
* The setting value is input for every operation cycle.

(Note-1): "p" indicates the user setting area points of the Multiple CPU high speed transmission area for each CPU.
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(h) Number of mark detections counter

The counter value is incremented by 1 at mark detection. Preset the initial
value (0, etc.) in the user program to execute the mark detection in
"Specified Number of Detections mode" or "Ring Buffer mode".

This setting can be ignored when the continuous detection mode is selected.

Word device

Setting range

Remarks

D

0 to 8191 » Used as 1 word device.

W

0to 1FFF

#

0 to 9215 detection data storage.

* The counter is updated as follows after the mark

Continuous detection mode: 0 to 65535

The counter value is incremented by 1.

It returns to 0 when the counter value exceeds 65535.
Specified number of detection mode: 0 to (number of

Note-1) detections)

UO\G 10000 to (10000+p-1 )(

The counter value is incremented by 1.
Ring buffer mode : 0 to (number of buffers -1)
The counter value is incremented by 1.
It returns to 0 when the counter value reaches the set

number of buffers or more.

(Note-1): "p" indicates the user setting area points of the Multiple CPU high speed transmission area for each CPU.

(i) Mark detection current value monitor device
The current value of mark detection data can be monitored.
This setting can be ignored.

Word device Setting range(NOte'1) Remarks
D 0 to 8191
W 0 to 1FFF The monitor value is updated for
# 0to 9215 every operation cycle.
UO\G 10000 to (10000+p-1)"N°e2)

(Note-1): Set an even number as device in the 32-bit integer type/64-bit floating-point type.

(Note-2): "p" indicates the user setting area points of the Multiple CPU high speed transmission area
for each CPU.

(j) Mark detection signal status
The ON/OFF status of mark detection signal can be monitored.
This setting can be ignored.

Bit device Setting range Remarks
X 0 to 1FFF
Y 0 to 1FFF )
The ON/OFF status is reflected for
M 0 to 8191 .
every operation cycle.
B 0 to 1FFF
UO\G 10000.0 to (10000+p-1).FNoeD

(Note-1): Set an even number as device in the 32-bit integer type/64-bit floating-point type.

APP - 37



APPENDICES

APPENDIX 2 Creation of project

There are following methods to create the Q170MCPU project.
(1) Create the new project.

(2) Convert the project for Q170DCPU/Q170HCPU(-T)/Q170CPUN(-T)/
Q170CPU.
(3) Create the new project using the sample data.

Refer to the help of MT Developer?2 for creation method of project.

The contents to create the project using the sample data describes in APPENDIX 2.1.
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APPENDIX 2.1 Sample data

An easy setting can be achieved for the parameter setting such as the automatic
refresh setting of Multiple CPU setting and I/O assignment setting by using the sample
data.

Creation of project using the sample data is suitable for the machine control in the
sequence program.

The sample data have two types (Motion CPU area, PLC CPU area).

(1) Overview
(a) Multiple CPU setting
An easy setting can be achieved for the automatic refresh setting of
positioning dedicated signal between the PLC CPU area and Motion CPU
area.

I/O assignment setting

The main base of eight slots or equivalent is built into the Q170MCPU.

All points of "empty slot" not used on the main base are set to "0" point by
the sample data.

(c) Device comment
The name of positioning dedicated signal can be used as the device
comment of the sequence program.

How to use

The following methods to use the sample data are shown below.
* Divert the sample data.

* Overwrite the sample data to the created project.

(2)

(3) Setting description
Outline of overwrite sample data is shown table below.
Add the extension base units and each module according to the system.

Refer to this section (7) for details of the sample data.

CPU area Item Description Project name Programming
SV13 SV22 software package
. * Extension base
Base setting
Motion CPU Stage1, Stage 2
area Multiple CPU . g/lel#inpgle CPU high speed transmission area | Q170M_SV13_MT2 | Q170M_SV22_MT2 | MT Developer2
. i
setting + Automatic refresh setting of CPU No.1, 2
* Base setting
No. of slots for the base unit used
110 .
assianment | 1/0 assignment
9 Unit types, I/0O points, /O number
» Base mode setting
PLC CPU PLC system | Points occupied by empty slot
area « No. of PLC Q170M_SV13_GX1|Q170M_SV22_GX1| GX Developer
Multiple CPU | « Multiple CPU high speed transmission area
settings setting
» Auto refresh setting of CPU No.1, 2
Device Set the name of positioning dedicated signal
comment to the comment of device.
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(4) Precautions

(a) By using the sample data, the positioning dedicated signals of the Motion
CPU area are changed to the device value of PLC CPU area by the
automatic refresh. It needs to set again the automatic refresh setting after
rewriting the sample data to transmit the data to the positioning dedicated
signal using the Motion SFC program.

(b) The existing data are overwritten and erased by diverting the sample data to
the created project.

(5) Procedure for project creation

(a) When the sample data is diverted.
1) Motion CPU area

( START )

| Start-up MT Developer2. |

| Open a project of sample data. | —————— * Sample data
« Save folder
C:\Program Files\MELSOFT\MTD2\SampleData\MT2
- — * Project name
Save projects under the specified SV13: Q170M SV13 MT2

name. SV22: Q170M_SV22_MT2

( END )

2) PLC CPU area

C START )

‘ Start-up GX Developer. |

‘ Open a project of sample data. | —————— * Sample data
*» Save folder
C:\Program Files\MELSOFT\MTD2\SampleData\GX1

- — * Project name
Save projects under the specified SV13: Q170M SV13 GX1

name. SV22: Q170M_SV22_GX1

C END )
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(b) When the sample data is overwritten to the created project.
1) Motion CPU area

( START )

| Start-up MT Developer2. |

~~

| Create the projec

Divert the following sample data  |------ ¢ Sample data

in the basic setting of System  Save folder

setting. C:\Program Files\MELSOFT\MTD2\SampleData\MT2
* Base setting * Project name

* Multiple CPU setting SV13: Q170M_SV13_MT2

SV22: Q170M_SV22_MT2

( END )

2) PLC CPU area

( START )

| Start-up GX Developer. |

Create the project. |

Divert the following sample data
in the Multiple CPU settings or 1/0
assignment of PLC parameter.

* /O assignment

* PLC system

* Multiple CPU settings
----+Sample data

* Save folder
C:\Program Files\MELSOFT\MTD2\SampleData\GX1

Divert the following sample data * Project name
by making a copy of project. SV13: Q170M_SV13_GX1
* Device comment SV22: Q170M_SV22_GX1

« Diversion file
"COMMENT" of device comment

C END )

POINT |

The existing data are overwritten and erased by diverting the sample data to the
created project.
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(6) Operation procedure for sample data
Refer to the help of MT Developer2 for details.

(a) Motion CPU area (MT Developer2)

1) Multiple CPU setting
a) Diversion of sample data

Divert the sample data by selecting the [Import Multiple CPU
Parameter] button of the base setting or Multiple CPU setting of the

basic setting of system setting.

Basic Setting El

Base Setting ] Multiple CPU Setting | System Basic Setting | CPU Mame Setting | Buit-in Ethernet 4| ¥

Extension Base

Stage | -
Stage 2 ‘Noth\ng j

[ Import Multiple CPU Parameter D<

b) Confirm the sample data

Select the [Import Multiple
CPU Parameter] button

Compare the Automatic Refresh Setting List screen with the
contents of this section (7), and then confirm the sample data are

diverted correctly.

Automatic Refresh Setting List

CPU specific send rangs(*)
User setking area

Automatic Refresh

X

Data of automatic

refresh

CPU | Points{k) | Points Skart End Painks
No. 1 7 F022|G10000 |G17021 146
No.2 7 6452 |GL0000 [516481 650
Aot F{gFrash -
Setking Mo, Mo.l Mo.2
Paints Start End Points Start End
1 28[M3072  |M3519 46 [M2000  [M2755
2 115 |Da40 D7s? 320[00 D313
3 320 | #8000 | #8519
T
s
]
7 —
=]
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(b) PLC CPU area (GX Developer)
1) Multiple CPU settings / I/O assignment
a) Diversion of sample data
Divert the sample data by selecting the [Import Multiple CPU

Parameter] button of the Multiple CPU settings or I/O assignment of
the PLC parameter setting.

Multiple CPU settings X
Mo.of PLC %] Onling module change[*]
Me. of PLC ,E—L| [~ Enable online module change with anather PLC.
When the online module change is enabled with another PLC,
Host CPU number |0 status outside the group cannot be taken.
Mo specification 140 sharing when using Multiple CPU s [%]

" [~ Al CPUs canread all inputs
Operating mode [*]

Ermor operation made at the stop of PLC [ ANEPUs canread all outputs

¥ Multiple: CPLU high spesd trarsmission ares setting ] Communication area setting [refresh setting) ]

¥ &l statior stop by stop ermor of PLEZ ¥ Use multiple CFL high speed transmission
v CPU specific send range(+]
¥ FLC User setting area Auto refresh
[l (IR e e s=AE ] Mo d pmm[K]? LTBEZS - D;é';lz G‘?SEED mE?ﬂndm DE:TS Ssiﬂ""f
b ]

Target FLC Mo 2 7[3ET 5482]G10000 [G16461 | E86 Setting
v Mo Mo3
v No.2 Mo
e Set auto refresh setting if it iz needed| Mo setting / Already set )
o Total 14K points ™ Advanced settings[*)

The total number of points is up to 14K, Select the [Import MUItlple

[*|5ettings should be set as same when
usging multiple CPL.

CPU Parameter] button

—

Impart Multiple CPU Parameter n Check | End Cancel ‘
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b) Confirm the sample data
Compare the Auto refresh settings screen with the contents of this
section (7), and then confirm the sample data are diverted correctly.

» Multiple CPU settings

Auto refresh settings

PLCHo1 PLCNo.2 ]

Refresh device — Shared memarPLC No.2)

Data of automatic
refresh

Auta refresh CPU specific send range [UJETY] =
Mo, point(] Start End Start End
1 46|M 2000 M2735 G16482 G16527
2 320(00 D33 G16528 G16847
] 32008000 DA313 G1GA48 G171
4
]
E
7
g
3
10
1
12
13
14
15
16 -

W FLZR.5h, 50 5B 5w,

Total points Settable points

“Ward is used for points. Every 2 points are counted as a set

[*|Settings should be set as same when

Check |

uzing multiple CPU.
End

Cancel

* /O assignment

Q parameter setting

1/0 Assignment[¥]

PLC name | PLC spstern | L file | PLC RAS | Device | Progiam | Boot file | SFC

Base setting(*]

Leaving this setting blank will not cauze an error to occur.

————
Slot Tupe Moded narng Paints tarty o

1_|PLC PLCHo.2 - || 3E10 Switch setting
2 [1[01) Emnply - Opaint -~ 0000 i
T Dport = || 0000 Deetaied setiing|
4 |3(0-3) Ermnpty - Opoint ha I
5 |4[0-4] Emply - Opaint - oo
B _|5(0-5) Ermpty - Opoint ~ || 0000
7 _|6[0-E] Empty - Opoint ~ || 0000
g |7(07) Ermnpty - Opaint ~ || 0000 -

Assighing the 170 address is not necessary as the CPU does T automatically.

v

Base mode
Base model name | Power model name| - Extension cablg | Slats  futo
M ain 2 - " Detai
ExtBasel hd
Ext.Base; -
ExtBased - 4 Slot Drefault
E“:E:Szi - 12 Slct Defau
Exi.Basef -
Ext.Base; -

[*|Settings should be set as same when
uging multiple CPL.

Impart Multiple CPU Parameter

| FeadPLC data |

Acknowledge ¥ assignment | Multiple CPLU sett\ngs| Default ‘ Check |

End | Cancel ‘
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2) Device comment
The device comment data is allocated in the Multiple CPU high speed
transmission area setting for the positioning dedicated signal.
The device can be used while confirming the comment to execute the
control for the Motion CPU area in the PLC CPU area.
a) Select the device comment "COMMENT" on the copy screen
displayed by [Project] — [Copy] of menu bar of device comment.

Copy. &

Copy souce
[Diive/Path hame Project name
|E:\Program Files\MELSOFTA\MTD 245 amnp |HT FOM_SW13_ Browse.

Title: |
PLC type  [203UD
= Program
MAIN
= @ Drevice comment
Wl COMMER

Select the "COMMENT"

[ PLCMetwark /Remate

= Device memary

[ Mamn

Execute | Close
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(7) Description of sample data
(a) Motion CPU area
1) SV13 (Q170M_SV13_MT2)
a) Base setting

Setting items Description

Stage 1 Nothing

Extension base

Stage 2 Nothing

b) Multiple CPU setting

Setting items Description

Operating mode All station stop by stop error of CPU 1/2

Multiple CPU synchronous startup setting Set CPU No. 1/2 to synchronous startup

c) Multiple CPU high speed transmission area setting

CPU specific send range
CPU Points (k) : User setting area Automat?c refresh
Points Start End Points
No.1 7 7022 G10000 G17021 146
No.2 7 6482 G10000 G16481 686

d) Automatic refresh setting
* CPU No.1 (Receive)

. Automatic refresh CPU specific send range(U3EQ\)
Setting No.
Points Start End Start End
1 28 M3072 M3519 — G17022 G17049
2 118 D640 D757 — G17050 G17167

* CPU No.2 (Send)

) Automatic refresh CPU specific send range(U3E1\)
Setting No.
Points Start End Start End
46 M2000 M2735 — G16482 G16527
320 DO D319 — G16528 G16847
3 320 #8000 #8319 — (16848 G17167
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2) SV22 (Q170M_SV22_MT2)
a) Base setting

Setting items Description

Stage 1 Nothing

Extension base

Stage 2 Nothing

b) Multiple CPU setting

Setting items Description

Operating mode All station stop by stop error of CPU 1/2

Multiple CPU synchronous startup setting Set CPU No. 1/2 to synchronous startup

c) Multiple CPU high speed transmission area setting

CPU specific send range
CPU ) User setting area Automatic refresh
Points (k) - -
Points Start End Points
No.1 7 6980 G10000 G16979 188
No.2 7 5840 G10000 G15839 1328

d) Automatic refresh setting
* CPU No.1 (Receive)

) Automatic refresh CPU specific send range(U3EOQ\)
Setting No.
Points Start End Start End
28 M3072 M3519 — G16980 G17007
42 M4800 M5471 — G17008 G17049
3 118 D640 D757 — G17050 G17167

* CPU No.2 (Send)

. Automatic refresh CPU specific send range(U3E1\)
Setting No.
Points Start End Start End
1 46 M2000 M2735 — G15840 G15885
2 42 M4000 M4671 — G15886 G15927
3 320 DO D319 — G15928 G16247
4 600 D800 D1399 — G16248 G16847
5 320 #8000 #8319 — (16848 G17167
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(b) PLC CPU area
1) SV13 (Q170M_SV13_GX1)
a) /0 assignment
* /O assignment

Setting items Description
Slot PLC PLC 1 2 3 4 5 6 7
Type PLC No.1 |PLC No.2| Empty Empty Empty Empty Empty Empty Empty
Points 0 point 0 point 0 point 0 point 0 point 0 point 0 point
Start XY 3E00 3E10 0000 0000 0000 0000 0000 0000 0000
Switch 1 — — — — — — —
Switch  [2reh2 = = = = = = =
setting Switch 3 — — — — — — —
Switch 4 — — — — — — —
Switch 5 — — — — — — —
Error time output mode — — — — — — — — —
Detailed Hardware e.rrortime . . . . . N . . .
setting PLC operatlon. mode
1/O response time — — — — — — — — —
Control PLC — — PLC No.1 [PLC No.1|PLC No.1[PLC No.1|PLC No.1|PLC No.1|PLC No.1
* Base setting
Setting items Description
Slots (Main) 8
Base mode Detail
b) Multiple CPU settings
Setting items Description
1 [No.of PLC 2 modules
2 | Host CPU number No specification
3 | Operating mode All station stop by stop error of PLC1/PLC2
4 | Multiple CPU synchronous startup setting Check the PLC No.1/PLC No.2
5 | Online module change Not check the Enable online module change with another PLC
6 | Input sharing when using Multiple CPUs Not check the all CPUs can read all inputs
7 | Output sharing when using Multiple CPUs Not check the all CPUs can read all outputs
Use multiple CPU high speed communication
CPU specific send range
) ) o PLC User setting area Auto refresh
8 Multiple FIPU high speed transmission point (k) | 10 No. point Start End point
area setting
No.1 7 U3EO 7022 G10000 | G17021 146
No.2 7 U3E1 6482 G10000 | G16481 686
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c) Auto refresh settings

* PLC No.1
No Auto refresh CPU specific send range(U3EOQ\)
' Point Start End Start End
28 M3072 M3519 — G17022 G17049
2 118 D640 D757 — G17050 G17167
* PLC No.2
No Auto refresh CPU specific send range(U3E1\)
' Point Start End Start End
1 46 M2000 M2735 — G16482 G16527
320 DO D319 — G16528 G16847
3 320 D8000 D8319 — (16848 G17167

d) PLC system setting
Only "Points occupied by empty slot" is overwritten at the sample
data diversion. The content before sample data diversion are
retained without rewriting for the other data.

Setting items Description
1 | Timer limit setting Low speed 100ms
High speed 10.00ms
2 | RUN-PAUSE contacts RUN Not used
PAUSE Not used
3 | Latch data backup operation valid contact Not used
4 | Remote reset Not checked
5 | Output mode at STOP to RUN Check the Previous state
6 | Floating point arithmetic processing —
7 | Intelligent function module setting Not used
8 | Module synchronization Check the Synchronize intelligent module's pulse up
9 | Common pointer No. Not used
10 [ Points occupied by empty slot 16 points
Interrupt counter start No. —
128 Fixed scan interval 100.0ms
11 | System interrupt settings 129 Fixed scan interval 40.0ms
130 Fixed scan interval 20.0ms
131 Fixed scan interval 10.0ms
12 | Interrupt program / Fixed scan program setting Not check the High speed execution
13 [A-PLC Not checked
14 [ Service processing setting Scan time rate 10%
15 | CPU module change setting Not used
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2) SV22 (Q170M_SV22_GX1)
a) |/O assignment
* /O assignment

Setting items Description
Slot PLC PLC 1 2 3 4 5 6 7
Type PLC No.1 |PLC No.2[ Empty Empty Empty Empty Empty Empty Empty
Points 0 point 0 point 0 point 0 point 0 point 0 point 0 point
Start XY 3E00 3E10 0000 0000 0000 0000 0000 0000 0000
Switch 1 — — — — — — —
. Switch 2 — — — — — — _
Switch -
. Switch 3 — — — — — — —
setting
Switch 4 — — — — — — —
Switch 5 — — — — — — _
Error time output mode — — — — — — — — —
Detailed Hardware e‘rrortime . . . . . . B . .
. PLC operation mode
setting -
1/O response time — — — — — — — — —
Control PLC — — PLC No.1|PLC No.1[PLC No.1|PLC No.1|PLC No.1|PLC No.1|PLC No.1
* Base setting
Setting items Description
Slots (Main) 8
Base mode Detail
b) Multiple CPU setting
Setting items Description
1 [No. of PLC 2 modules
2 | Host CPU number No specification
3 | Operating mode All station stop by stop error of PLC1/PLC2
4 | Multiple CPU synchronous startup setting Check the PLC No.1/PLC No.2
5 [ Online module change Not check the Enable online module change with another PLC
6 | Input sharing when using Multiple CPUs Not check the all CPUs can read all inputs
7 | Output sharing when using Multiple CPUs Not check the all CPUs can read all outputs
Use multiple CPU high speed communication
CPU specific send range
) ] o PLC User setting area Auto refresh
Multiple CPU high speed transmission - - -
8 ) point (k) | 1/O No. point Start End point
area setting
No.1 7 U3EQ 6980 G10000 | G16979 188
No.2 7 U3E1 5840 G10000 | G15839 1328
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c) Auto refresh settings

* PLC No.1
No. Auto refresh CPU specific send range(U3EOQ\)
Point Start End Start End
28 M3072 M3519 — G16980 G17007
42 M4800 M5471 — G17008 G17049
3 118 D640 D757 — G17050 G17167
* PLC No.2
No. Auto refresh CPU specific send range(U3E1\)
Point Start End Start End
1 46 M2000 M2735 — G15840 G15885
2 42 M4000 M4671 — G15886 G15927
3 320 DO D319 — G15928 G16247
4 600 D800 D1399 — G16248 G16847
5 320 D8000 D8319 — (G16848 G17167

d) PLC system
Only "Points occupied by empty slot" is overwritten at the sample
data diversion. The content before sample data diversion are
retained without rewriting for the other data.

Setting items Description
1 | Timer limit setting Low speed 100ms
High speed 10.00ms
2 | RUN-PAUSE contacts RUN Not used
PAUSE Not used
3 | Latch data backup operation valid contact Not used
4 | Remote reset Not checked
5 | Output mode at STOP to RUN Check the Previous state
6 | Floating point arithmetic processing —
7 | Intelligent function module setting Not used
8 | Module synchronization Check the Synchronize intelligent module's pulse up
9 | Common pointer No. Not used
10 | Points occupied by empty slot 16 points
Interrupt counter start No. —
128 Fixed scan interval 100.0ms
11 | System interrupt settings 129 Fixed scan interval 40.0ms
130 Fixed scan interval 20.0ms
131 Fixed scan interval 10.0ms
12 | Interrupt program / Fixed scan program setting Not check the High speed execution
13 |A-PLC Not checked
14 | Service processing setting Scan time rate 10%
15 | CPU module change setting Not used

APP - 51




APPENDICES

(8) Automatic refresh of sample data
The data to the internal relay and data register of PLC CPU area are transmitted
to the positioning dedicated signals of Motion CPU area via the Multiple CPU
high speed transmission area.
The positioning dedicated signals of Motion CPU area can be controlled by only
control of the sequence program of PLC CPU area.
And, add the special relays, special registers and user devices to the parameters
of automatic refresh if required.

The flow for the data of automatic refresh that uses the sample data is shown
below.

(Example) SV13 use

PLC CPU area (CPU No.1) Motion CPU area (CPU No.2)
Multiple CPU high speed Multiple CPU high speed
Internal relay transmission area transmission area Internal relay
MO U3E0\G10000 U3E0\G10000 MO
CPU No.1 CPU No.1
M1999 transmitting data receiving data M1999
M2000 Transfer M2000
[ in 0.88ms Axis status
M2735 cycle M2735
M2736 Automatic —Iy—l-v Automatic M2736
refresh area™ [ refresh area=
M3071 M3071
M3072 M3072
Axis command
U3E1\G10000 U3E1\G10000 signal
M3519 c M3519
M3520 PU No.2 CPU No.2 M3520
receiving data transmitting data
/\/ L] Transfer M8191
Data reaie in 0.88ms__| —
ata register - — cycle - — ata register
o Automatic u Automatic o
refresh area refresh area i.m S s
D319 — — — — D319 device
D320 D320
D639 D639
D640 D640 Control change
D757 D757 register
D758 D758
%
D7999 ¢ D8191
%
D8000 < Motion device
D8319 #0
D8320
/\/ #7999
#8000
Monitor device
#8319
#8320
#12287
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APPENDIX 3 Processing Times
APPENDIX 3.1 Processing time of operation control/Transition instruction
(1) Operation instructions

Processing time of operation instructions

I . . . Processing time [us]
Classifications | Symbol Instruction Operation expression Q170MCPU
#0=#1 15
D800=D801
U3E1\G10000=U3E1\G10001 2.0
#OL=#2L 15
= Substitution D800L=D802L
U3E1\G10000L=U3E1\G10002L
#OF=H#4F 2.0
D800F=D804F
U3E1\G10000F=U3E1\G10004F 3.0
#O=#1+#2 20
D800=D801+D802
U3E1\G10000=U3E1\G10001+U3E1\G10002 3.0
H#OL=#2L +#4L 25
+ Addition D800L=D802L+D804L
U3E1\G10000L=U3E1\G10002L+U3E1\G10004L 3.5
#OF=#AF+#8F 3.0
D800F=D804F+D808F
U3E1\G10000F=U3E1\G10004F+U3E1\G10008F 4.5
Binary #OSH1 #2 25
operation D800=D801-D802
U3E1\G10000=U3E1\G10001-U3E1\G10002 3.5
#OL=#2L-#4L 25
- Subtraction D800L=D802L-D804L
U3E1\G10000L=U3E1\G10002L-U3E1\G10004L 3.5
#OF=#AF-#8F 3.0
D800F=D804F-D808F
U3E1\G10000F=U3E1\G10004F-U3E1\G10008F 5.0
#O=#1*#2
D800=D801*D802 25
U3E1\G10000=U3E1\G10001*U3E1\G10002 4.0
H#OL=H2L#4L 25
* Multiplication D800L=D802L*D804L
U3E1\G10000L=U3E1\G10002L*U3E1\G10004L 4.0
H#OF=HAF*#3F 35
D800F=D804F*D808F
U3E1\G10000F=U3E1\G10004F*U3E1\G10008F 5.0
H#O=#1/#2 25
/ Division D800=D801/D802
U3E1\G10000=U3E1\G10001/U3E1\G10002 3.5
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Processing time of operation instructions (continued)

Processing time [us]

Classifications | Symbol Instruction Operation expression Q170MCPU
H#OL=H#2L/#AL 25
D800L=D802L/D804L '
L U3E1\G10000L=U3E1\G10002L/U3E1\G10004L
/ Division
#OF=H#AF/#8F 35
D800F=D804F/D808F
Binary U3E1\G10000F=U3E1\G10004F/U3E1\G10008F 4.5
operation H#O0=H#1%#2 25
D800=D801%D802 '
. U3E1\G10000=U3E1\G10001%U3E1\G10002 3.0
% Remainder
H#OL=#2L %#4L 05
D800L=D802L%D804L ]
U3E1\G10000L=U3E1\G10002L%U3E1\G10004L 3.5
#0="#1
1.5
D800="D801
_ Bit inversion U3E1\G10000="U3E1\G10001 2.0
(complement) #OL="#2L 15
D800L="D802L '
U3E1\G10000L="U3E1\G10002L 2.5
#O=#18&#2 25
D800=D801&D802 ]
. . U3E1\G10000=U3E1\G10001&U3E1\G10002 3.5
& Bit logical AND
H#OL=#H2L &#4L 20
D800L=D802L&D804L '
U3E1\G10000L=U3E1\G10002L&U3E1\G10004L 3.5
#O=#1|#2
| 2.0
D800=D801|D802
. ) U3E1\G10000=U3E1\G10001|U3E1\G10002 3.0
| Bit logical OR
#OL=#2L |#4L 20
D800L=D802L|D804L ]
. . U3E1\G10000L=U3E1\G10002L|U3E1\G10004L 3.0
Bit operation
#O=H#1"#2 20
D800=D8017D802 '
. ) U3E1\G10000=U3E1\G10001*U3E1\G10002 3.0
A Bit exclusive OR
H#OL=H#2L 4L 20
D800L=D802L"D804L ]
U3E1\G10000L=U3E1\G10002L"U3E1\G10004L 3.0
HO=H#1>>#2 25
D800=D801>>D802 '
o . U3E1\G10000=U3E1\G10001>>U3E1\G10002 3.5
>> Bit right shift
H#OL=H2L>>H#4L 25
D800L=D802L>>D804L '
U3E1\G10000L=U3E1\G10002L>>U3E1\G10004L 3.0
#O=H#1<<#2 20
D800=D801<<D802 '
) ) U3E1\G10000=U3E1\G10001<<U3E1\G10002 3.5
<< Bit left shift
H#OL=H2L<<#4L 20
D800L=D802L<<D804L '
U3E1\G10000L=U3E1\G10002L<<U3E1\G10004L 3.0
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Processing time of operation instructions (continued)

P ing ti
Classifications | Symbol Instruction Operation expression roch:;g\g/l (;:lsj [bs]
#0=-#1 15
D800=-D812 '
U3E1\G10000=-U3E1\G10001 2.5
N . #OL=-#2L
) Sign inversion 2.0
Sign - D800L=-D802L
(complement of 2)
U3E1\G10000L=-U3E1\G10002L 2.5
#OF=-#4F 20
D800F=-D804F '
U3E1\G10000F=-U3E1\G10004F 3.0
#OF=SIN(#4F) 45
SIN Sine D800F=SIN(D804F) '
U3E1\G10000F=SIN(U3E1\G10004F) 5.5
#OF=COS(#4F) 45
COS [Cosine D800F=COS(D804F) '
U3E1\G10000F=COS(U3E1\G10004F) 5.5
#OF=TAN(#4F) 6.0
TAN | Tangent D800F=TAN(D804F) '
U3E1\G10000F=TAN(U3E1\G10004F) 7.0
#OF=ASIN(#4F) 125
ASIN | Arcsine D800F=ASIN(D804F) '
U3E1\G10000F=ASIN(U3E1\G10004F) 14.5
#OF=ACOS(#4F) 105
ACOS | Arccosine D800F=ACOS(D804F) '
U3E1\G10000F=ACOS(U3E1\G10004F) 11.5
#OF=ATAN(#4F) 45
ATAN | Arctangent D800F=ATAN(D804F) '
U3E1\G10000F=ATAN(U3E1\G10004F) 6.0
#OF=SQRT#4F)
Standard 2.5
function SQRT [ Square root D800F=SQRT(D804F)
U3E1\G10000F=SQRT(U3E1\G10004F) 3.5
#OF=LN(#4F)
LN Natural logarithm D800F=LN(D804F) 55
U3E1\G10000F=LN(U3E1\G10004F)
#OF=EXP(#4F) 40
EXP Exponential operation D800F=EXP(D804F) '
U3E1\G10000F=EXP(U3E1\G10004F) 4.5
#OF=ABS(#4F) 20
ABS | Absolute value D800F=ABS(D804F) '
U3E1\G10000F=ABS(U3E1\G10004F) 3.0
#OF=RND(#4F) 25
RND | Round-off D800F=RND(D804F) '
U3E1\G10000F=RND(U3E1\G10004F) 3.5
#OF=FIX(#4F) 25
FIX Round-down D800F=FIX(D804F) '
U3E1\G10000F=FIX(U3E1\G10004F) 3.5
#OF=FUP(#4F) 25
FUP Round-up D800F=FUP(D804F) '
U3E1\G10000F=FUP(U3E1\G10004F) 3.5
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Processing time of operation instructions (continued)

I ) . ) Processing time [us]
Classificat Symbol Instruct Operat
assirications ymDO nstruction peration expression Q170MCPU
#0=BIN(#1) 20
D800=BIN(D801)
BN | BCDABIN comversion | U3E\G10000=BIN(USENG10001)
#OL=BIN(#2L) 25
D80OL=BIN(D802L)
Standard U3E1\G10000L=BIN(U3E1\G10002L) 3.0
function #0=BCD@#1) 20
D800=BCD(D801) '
aob | BINLBCD comvercion  |U3E1\G10000=BCD(USE 11G10001) 3.0
#0L=BCD(#2L) )t
D800L=BCD(D802L) '
U3E1\G10000L=BCD(U3E1\G10002L) 35
#0=SHORT(#2L) 20
_ _ D800=SHORT(D802L) '
Converted into 16-bi U3E1\G10000=SHORT(U3E 1\G10002L
SHORT | integer type — ( )
(signed) #0=SHORT(#4F) 25
D800=SHORT(D804F)
U3E1\G10000=SHORT(U3E1\G10004F) 35
#0=USHORT(#2L) 20
_ _ D800=USHORT(D802L) '
Converted into 16-bit U3E1\G10000=USHORT(U3E1\G10002L)
USHORT | integer type
. #0=USHORT(#4F) 25
(unsigned)
D800=USHORT(D804F)
U3E1\G10000=USHORT(U3E 1\G10004F) 35
#0L=LONG(#2) 20
_ _ D800L=LONG(D802) '
Converted into 32-bit
, U3E1\G10000L=LONG(U3E1\G10002) 25
LONG |[integer type
. H#OL=LONG(#4F)
(signed) 3.0
D800L=LONG(D804F)
Type U3E1\G10000L=LONG(U3E1\G10004F) 35
conversion #OL=ULONG(#2) 20
_ _ D800L=ULONG(D802) '
Converted into 32-bit U3E1\G10000L=ULONG(U3E1\G10002 25
ULONG | integer type #OL=ULONG #4_F ( ) -
(unsigned) — (#4F) 3.0
D800L=ULONG(D804F)
U3E1\G10000L=ULONG(U3E1\G10004F) 4.0
HOF=FLOAT(#4) 20
_ _ D80OF=FLOAT(D804) '
Converted into 64-bit U3E1\G10000F=FLOAT(U3E1\G10004 25
FLOAT | floating point type — ( ) -
. H#OF=FLOAT(#4L)
(signed) 2.0
D80OF=FLOAT(D804L)
U3E1\G10000F=FLOAT(U3E1\G10004L) 3.0
H#OF=UFLOAT(#4) 20
_ _ D80OF=UFLOAT(D804) '
Converted into 64-bit U3E1\G10000F=UFLOAT(U3E 1\G10004) 25
UFLOAT | floating point type -
) H#OF=UFLOAT(#4L)
(unsigned) 2.0
D80OF=UFLOAT(D804L)
U3E1\G10000F=UFLOAT(U3E 1\G10004L) 25
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Processing time of operation instructions (continued)

P ing ti
Classifications | Symbol Instruction Operation expression roch:;g\g/l (;:lsj [bs]
SET M1000 = MO 2.5
ON (normally open SET M1000 = X100 3.5
(None) - contact) SET M1000 = PX0 75
(Completion of condition) - 4.5 No®©)
Bit device SET M1000 = U3E1\G10000.0 3.5
status SET M1000 = !MO 3.0
OFF (normally closed SET M1000 = 1X100 )
| oomey SET M1000 = IPXO 7.0
(Completion of condition) o 4.0 No®©)
SET M1000 = 'U3E1\G10000.0 3.5
SET M1000 2.0
SET Y100 2.5
SET Device set 3.5
SET PYO (Note)
4.0
SET U3E1\G11000.0 25
RST M1000 2.0
RST Y100 25
RST Device reset 3.5
RST PYO (Note)
4.0
RST U3E1\G11000.0 3.0
DOUT MO,#0 3.0
DOUT MO,#0L 25
DOUT Y100,#0 '
DOUT Y100,#0L 4.0
DOUT | Device output 2.0
Bit device DOUT PY0,#0 2.5 (Vo)
control 55
DOUT PYO0,#0L —Note)
5.5
DIN #0,MO0
3.0
DIN #0L,M0
DIN #0,X0 2.5
L DIN #0L,X0 3.0
DIN Device input 8.0
DIN #0,PX0 4:0 (Note)
DIN #0L,PX0 105
d 4.0 (Note)
OUT M100 = MO 2.5
OUT Y0 = MO 3.0
ouT Bit device output 4.0
OUT PY0 = MO (Note)
4.0
OUT U3E1\G10000.0 = MO 3.5
SET M1000 = M0*M1 3.0
. SET M1000 = X100*X101 4.0
Logical .
. * Logical AND 10.0
operation SET M1000 = PX0*PX1 45 Note)
SET M1000 = U3E1\G10000.0*U3E1\G10000.1 3.5

(Note): The processing time that the 1/O modules (PX/PY) are used with the Q170MCPU's internal I/F (DI/DO).
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Processing time of operation instructions (continued)

I ) . ) Processing time [us]
Classificati Symbol Instruct Operat
assifications | Symbo nstruction peration expression Q170MCPU
SET M1000 = M0+M1 3.0
. SET M1000 = X100+X101 3.5
Logical .
. + Logical OR 11.0
operation SET M1000 = PX0+PX1 55 (Note)
SET M1000 = U3E1\G10000.0+U3E1\G10000.1 3.5
SET M1000 = #0==#1 35
SET M1000 = D800==D801 '
SET M1000 = U3E1\G10000==U3E1\G10001 4.5
SET M1000 = #0L==#2L
Equal to 4.0
== ) . SET M1000 = D800L==D802L
(Completion of condition)
SET M1000 = U3E1\G10000L==U3E1\G10002L
SET M1000 = #0F==#4F 4.5
SET M1000 = D800F==D804F
SET M1000 = U3E1\G10000F==U3E1\G10004F 6.0
SET M1000 = #0!=#1 40
SET M1000 = D800!=D801 '
SET M1000 = U3E1\G10000!=U3E1\G10001 4.5
SET M1000 = #0L!=#2L
Not equal to 4.0
1= ) . SET M1000 = D800L!=D802L
(Completion of condition)
SET M1000 = U3E1\G10000L!=U3E1\G10002L
SET M1000 = #0OF!=#4F 4.5
SET M1000 = D800OF!=D804F
Comparison SET M1000 = USE1\G10000F!=U3E1\G10004F 6.0
operation SET M1000 = #0<#1 40
SET M1000 = D800<D801 '
SET M1000 = U3E1\G10000<U3E1\G10001 4.5
SET M1000 = #0L<#2L
Less than 4.0
< . - SET M1000 = D800L<D802L
(Completion of condition)
SET M1000 = U3E1\G10000L<U3E1\G10002L
SET M1000 = #0F<#4F 4.5
SET M1000 = D800F<D804F
SET M1000 = USE1\G10000F<U3E1\G10004F 6.0
SET M1000 = #0<=#1 35
SET M1000 = D800<=D801 '
SET M1000 = U3E1\G10000<=U3E1\G10001 4.5
SET M1000 = #0L<=#2L
Less than or equal to 4.0
<= . . SET M1000 = D800L<=D802L
(Completion of condition)
SET M1000 = U3E1\G10000L<=U3E1\G10002L
SET M1000 = #OF<=#4F 4.5
SET M1000 = D800F<=D804F
SET M1000 = U3E1\G10000F<=U3E1\G10004F 6.0

(Note): The processing time that the /O modules (PX/PY) are used with the Q170MCPU's internal I/F (DI/DO).
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Processing time of operation instructions (continued)

I ) . ) Processing time [us]
Classifications | Symbol Instruction Operation expression Q170MCPU
SET M1000 = #0>#1 40
SET M1000 = D800>D801 '
SET M1000 = U3E1\G10000>U3E1\G10001 4.5
SET M1000 = #0L>#2L
More than 4.0
> . . SET M1000 = D800L>D802L
(Completion of condition)
SET M1000 = U3E1\G10000L>U3E1\G10002L
SET M1000 = #0F>#4F 4.5
SET M1000 = D800F>D804F
Comparison SET M1000 = U3E1\G10000F>U3E1\G10004F 6.0
operation SET M1000 = #0>=#1 40
SET M1000 = D800>=D801 '
SET M1000 = U3E1\G10000>=U3E1\G10001 4.5
SET M1000 = #0L>=#2L
More than or equal to 4.0
>= . o SET M1000 = D800L>=D802L
(Completion of condition)
SET M1000 = U3E1\G10000L>=U3E1\G10002L 5.0
SET M1000 = #0F>=#4F 45
SET M1000 = D800F>=D804F '
SET M1000 = U3E1\G10000F>=U3E1\G10004F 6.0
CHGV(K1,#0) 35
CHGV(K1,D800) '
CHGV(K1,U3E1\G10000) 4.5
CHGV | Speed change request
CHGV(K1,#0L)
) CHGV(K1,D800L) 3.5
Motion CHGV(K1,U3E1\G10000L)
dedicated
function CHGT(K1,#0) 20
CHGT(K1,D800)
CHGT Torque limit value change | CHGT(K1,U3E1\G10000)
request CHGT(K1,#0L) 25
CHGT(K1,D800L)
CHGT(K1,U3E1\G10000L) 3.0
El Event task enable El 0.5
DI Event task disable DI 0.5
NOP No operation NOP 0.5
BMOV #0,#100,K10 55
BMOV D800,D100,K10 )
BMOV U3E1\G10000,U3E1\G10100,K10 7.5
BMOV #0,#100,K100 19.0
BMOV | Block transfer BMOV D800,D100,K100 '
Others BMOV U3E1\G10000,U3E1\G10100,K100 28.0
BMOV N1,#0,K512
123.5
BMOV N1,D800,K512
BMOV N1,U3E1\G10000,K512 250.5
FMOV #0,#100,K10 3.5
FMQOV D800,D100,K10 '
EMOV | Same data block transfer FMOV U3E1\G10000,U3E1\G10100,K10 4.0
FMOQOV #0,#100,K100 75
FMOV D800,D100,K100 '
FMOV U3E1\G10000,U3E1\G10100,K100 5.0
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Processing time of operation instructions (continued)

I . . . Processing time [us]
Classifications | Symbol Instruction Operation expression Q170MCPU
MULTW H800,#0,K1,M0 40
MULTW H800,D800,K1,MO0
MULTW H800,U3E1\G10000,K1,M0 5.0
MULTW H800,#0,K10,M0 55
Write device data to CPU MUL TW H800,D800,K10.M0
MULTW | shared memory of the self MULTW H800,U3E1\G10000,K10,M0 9.5
CPU MULTW H800,#0,K100,M0 235
MULTW H800,D800,K100,M0
MULTW H800,U3E1\G10000,K100,M0 61.0
MULTW H800,#0,K256,M0 58.0
MULTW H800,D800,K256,M0
MULTW H800,U3E1\G10000,K256,M0 151.5
MULTR #0,H3E0,H800,K1 205
MULTR D800,H3E0,H800,K1
MULTR U3E1\G10000,H3E0,H800,K1 22.0
MULTR #0,H3E0,H800,K10 305
MULTR D800,H3E0,H800,K10
MULTR Read device data from MULTR U3E1\G10000,H3E0,H800,K10 31.5
CPU shared memory MULTR #0,H3E0,H800,K100 1405
MULTR D800,H3E0,H800,K100
MULTR U3E1\G10000,H3E0,H800,K100 152.0
MULTR #0,H3E0,H800,K256 412.0
MULTR D800,H3E0,H800,K256
Others MULTR U3E1\G10000,H3E0,H800,K256 435.0
TO H0,HO0,#0,K1 185
TO H0,H0,D800,K1
TO HO,HO0,U3E1\G10000,K1 20.5
TO HO0,H0,#0,K10
TO H0,H0,D800,K10 280
10 Write device data to TO HO,H0,U3E1\G10000,K10 30.5
intelligent function module | TO HO,HO0,#0,K100
TO H0,H0,D800,K100 1455
TO HO0,H0,U3E1\G10000,K100 183.0
TO H0,H0,#0,K256 4320
TO H0,H0,D800,K256
TO HO0,HO0,U3E1\G10000,K256 545.0
FROM #0,H0,HO0,K1 20.0
FROM D800,H0,H0,K1
FROM U3E1\G10000,H0,H0,K1 19.5
FROM #0,H0,#0,K10 30.0
FROM D800,H0,H0,K10
FROM Read device data from FROM U3E1\G10000,H0,H0,K10 33.5
intelligent function module | FROM #0,H0,#0,K100
FROM D800,H0,H0,K100 188.0
FROM U3E1\G10000,H0,H0,K100 200.5
FROM #0,H0,H0,K256
559.0
FROM D800,H0,H0,K256
FROM U3E1\G10000,H0,H0,K256 577.5
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Processing time of operation instructions (continued)

I ) . ) Processing time [us]
Classificati Symbol Instruct O t
assifications ymbo nstruction peration expression QI70MCPU
TIME K1
25

Others TIME | Time to wait TIME #0
TIME D800
TIME U3E1\G10000 3.5
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(2) Transition conditional expressions

Processing time of transition conditional expressions

I ) . ) Processing time [us]
Classificati Symbol Instruct Operat
assifications | Symbo nstruction peration expression QI70MCPU
MO 1.0
ON (Normally open X100
(None) [ contact) X0 4.5
(Completion of condition) 2.0 No®©)
Bit device U3E1\G10000.0 1.5
status MO 15
OFF (Normally closed 1X100 ’
! contact) IPX0 4.5
(Completion of condition) | 2.5 (Note)
1U3E1\G10000.0 1.5
MO*M1
20
X100*X101
* Logical AND 8.0
PX0*PX1
35 (Note)
Logical U3E1\G10000.0*U3E1\G10000.1 25
operation MO+M1 1.5
X100+X101 2.0
+ Logical OR 8.5
PX0+PX1 3.5 (o)
U3E1\G10000.0+U3E1\G10000.1 25
#0==#1
1.5
D800==D801
U3E1\G10000==U3E1\G10001 25
#OL==#2L
Equal to 2.0
== . " D800L==D802L
(Completion of condition)
U3E1\G10000L==U3E1\G10002L
#OF==#4F 25
D800F==D804F
Comparison U3E1\G10000F==U3E1\G10004F 4.0
operation #0!=#1 15
D800!=D801 '
U3E1\G10000!=U3E1\G10001 25
#OL!=#2L
Not equal to 1.5
1= ) . D800L!=D802L
(Completion of condition)
U3E1\G10000L!=U3E1\G10002L 25
#OF!=#4F
20
D800F!=D804F
U3E1\G10000F!=U3E1\G10004F 3.5

(Note): The processing time that the 1/O modules (PX/PY) are used with the Q170MCPU's internal I/F (DI/DO).
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Processing time of transition conditional expressions (continued)

Processing time [us]

Classificati Symbol Instructi O ti i
assifications | Symbo nstruction peration expression Q170MCPU
#O<#1 15
D800<D801
U3E1\G10000<U3E1\G10001 25
#OL<#2L
< Less than DB0OL<DB0ZL 2.0
<
(Completion of condition)
U3E1\G10000L<U3E1\G10002L 25
#OF<#4F
2.0
D800F<D804F
U3E1\G10000F<U3E1\G10004F 35
#0<=H#1
1.5
D800<=D801
U3E1\G10000<=U3E1\G10001 25
#OL<=#2L
Less than or equal to 1.5
<= . . D800L<=D802L
(Completion of condition)
U3E1\G10000L<=U3E1\G10002L
#OF<=#4F 25
D800<=D804F
Comparison U3E1\G10000F<=U3E1\G10004F 3.5
operation #0>#1 15
D800>D801 '
U3E1\G10000>U3E1\G10001 25
#OL>#2L
S More than DB0OL>DS02L 1.5
(Completion of condition)
U3E1\G10000L>U3E1\G10002L 25
#OF>#4F
2.0
D800F>D804F
U3E1\G10000F>U3E1\G10004F 3.5
#0>=#1
2.0
D800>=D801
U3E1\G10000>=U3E1\G10001 25
H#OL>=#2L
More than or equal to 1.5
>= ) L D800L>=D802L
(Completion of condition)
U3E1\G10000L>=U3E1\G10002L 25
#OF>=H#4F
2.0
D800F>=D804F
U3E1\G10000F>=U3E1\G10004F 4.0
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(38) Processing time by the combination F and G (program described in

Q170MCPU

F/G is NOP)
F alone G alone F+G JMP/coupling
I
P " |
| L P ]
Processing time [us]
14.0 13.5 15.5 22.0 14.5 4.5
Q170MCPU
(Note): Varies greatly with the started or cleared program.
Parallel branch (2 Pcs.) Parallel branch (5 Pcs.)
|—| I I I I 1
L r I ¢ | L r I ¢ JL ¢ JL ¢ [ -
T | BT S | S | S T S | S -
I I I I |
|
At branch At coupling At branch At coupling
Processing time [us]
23.0 18.5 49.0 325
Q170MCPU
Selective branch (2 Pcs.) Selective branch (5 Pcs.)
I 1 [ ] F I 1 F L 1 F I 1 [ I 1 [ 1 ]
[——  —— e | ——  —— ——  ——
I I I I I I I
L JLF | s J e J e Jr e JL -
I I I I |
|
P ina ti
rocessing time [us] 48.0 55.0

POINT

operation cycle).

Long processing time may cause a Motion CPU WDT error or servo fault.
Especially for the Motion SFC programs run by event/NMI tasks, take care so that
the processing time will not be too long (the processing time will not exceed the
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APPENDIX 3.2 Processing time of Motion dedicated PLC instruction

Processing time of Motion dedicated PLC instruction

Processing time [us]
Classifications Symbol Instruction (Condition) Q170MCPU (PLC CPU area)

Min. Max.

D.SFCS |Start request of the specified Motion SFC program 62.0 95.0

Multiple CPU high speed |D.SVST |Start request of the specified servo program 82.0 122.0
bus Motion dedicated D.CHGA |[Current value change request of the specified axis 82.0 122.0
instruction D.CHGV |Speed change request of the specified axis 82.0 122.0
D.CHGT |Torque control value change request of the specified axis 82.0 122.0

D.DDWR Write device data of the self CPU to  |Number of writing data = 1 76.0 126.0

Multiple CPU high speed the device of other CPU Number of writing data = 16 91.0 142.0
bus other CPU access D.DDRD Read device data of other CPU to the [Number of reading data = 1 82.0 133.0
instruction device of self CPU Number of reading data = 16 82.0 133.0
D.GINT |Execute request of an event task of Motion SFC program 50.0 80.0
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APPENDIX 4 Cables

In this cable connection diagram, maker names of connectors are omitted. Refer to
"APPENDIX 5.5 Connector" for maker names of connectors.

APPENDIX 4.1 SSCN

ETII cables

Generally use the SSCNETII cables available as our products.

(1) Model explanation
Numeral in the column of cable length on the table is a symbol put in the "O" part
of cable model. Cables of which symbol exists are available.

Cable length [m(ft.)] i Application/
Cable model 0.15 0.3 0.5 1 3 5 10 20 30 20 50 Flex life remark
(0.49) (0.98) (1.64) (3.28) (9.84) | (16.40) | (32.81) | (65.62) | (98.43) | (131.23) | (164.04)
Standard cord f
MR-J3BUSCIM 015 | 03 05 1 3 Standard > o care cordior
inside panel
Standard cable f
MR-J3BUSCIM-A 5 | 10 | 20 Standard |~ oo GaVEOr
outside panel
Long dist
MR-J3BUSOIM-B Mt 30 40 50 Long flex ngi istance

(Note-1) : For the cable of less than 30[m](98.43[ft.]), contact your nearest Mitsubishi sales representative.

(2) Specifications

Description
SSCNETII cable model MR-J3BUSCIM MR-J3BUSCOIM-A MR-J3BUSOIM-B
0.15 0.3t03 5to0 20 30 to 50
m .
SSCNETI cable length [m(ft)] (0.49) (0.98 t0 9.84) (16.40 to 65.62) (98.43 to 164.04)
Minimum bend radius 25(0.98) Enforced covering cord: 50 (1.97) | Enforced covering cord: 50 (1.97)
[mm(inch)] ) Cord: 25 (0.98) Cord: 30(1.18)
Tension strength [N] 70 | 140 420 (Enforced covering cord) 980 (Enforced covering cord)
Temperature range -40 to 80 -20t0 70
for use [°C(°F)] "' (-40 to 176) (-4 to 158)
Ambient Indoors (no direct sunlight), No solvent or oil
- 4.4+0.4 N
~ 44x01 , 5|8 (017£0.016),  =/3
Optical cable S § (0.17+0.004) f| = ~ G
(Cord) = N [.',"' Nl o
HH ol S <
220,07 qlg s <
External appearance (0.090.003) 7“9.’ O
[mm(inch)]
Y
(Note-2) Y
1016 4.40.1
(0.40) (0.17%0.004)
7.6+0.5
(0.24+0.008)
(0.30%0.02)

(Note-1): This temperature range for use is the value for optical cable (cord) only.
(Note-2): Dimension of connector fiber insert location. The distance of two cords is changed by how to bend it.
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POINTS |

(1) If the end face of cord tip for the SSCNETII cable is dirty, optical transmission
is interrupted and it may cause malfunctions. If it becomes dirty, wipe with a
bonded textile, etc. Do not use solvent such as alcohol.

(2) Do not add impossible power to the connector of the SSCNETII cable.

(3) When incinerating the SSCNETII cable (optical fiber), hydrogen fluoride gas or
hydrogen chloride gas which is corrosive and harmful may be generated. For
disposal of the SSCNETII cable (optical fiber), request for specialized
industrial waste disposal services who has incineration facility for disposing
hydrogen fluoride gas or hydrogen chloride gas.

(a) MR-J3BUSCM
1) Model explanation
Type: MR-J3BUSEIM-_>|I<_

[Unit: mm(inch)]

Symbol Cable type
None | Standard cord for inside panel
A | Standard cable for outside panel
B Long distance cable
Symbol| Cable length [m(ft.)]
015 0.15(0.49)
03 0.3(0.98)
05 0.5(1.64)
1 1(3.28)
3 3(9.84)
5 5(16.40)
10 10(32.81)
20 20(65.62)
30 30(98.43)
40 40(131.23)
50 50(164.04)
2) Exterior dimensions
* MR-J3BUS015M
15 134 37.65
6.7(0.26)  (0.59) (0.53) (1.48)
Protective tube I D R ‘—"
T 4 [
| S —— |
R » [
1503 J
_ (5.91) -
o = 4
b g 3 Wl

2.3(0.09)
1.7(0.07)
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* MR-J3BUS03M to MR-J3BUS3M
Refer to the table of this section (1) for cable length (L).

[Unit: mm(inch)]

Protective tube (Note)

e S e

100 100
(3.94) L (3.94)

(Note) : Dimension of connector part is the same as that of MR-J3BUS015M.

* MR-J3BUS5M-A to MR-J3BUS20M-A,MR-J3BUS30M-B to
MR-J3BUS50M-B
Refer to the table of this section (1) for cable length (L).

Variation [mm(inch)]
SSCNETII cable
A B
MR-J3BUS5M-A to MR-J3BUS20M-A 100(3.94) 30(1.18)
MR-J3BUS30M-B to MR-J3BUS50M-B 150(5.91) 50(1.97)

[Unit: mm(inch)]
Protective tube

= EEU 8 =

(Note) : Dimension of connector part is the same as that of MR-J3BUS015M.

POINTS |

Keep the cap and the tube for protecting light cord end of SSCNETII cable in a
plastic bag with a zipper of SSCNETII cable to prevent them from becoming dirty.
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APPENDIX 4.2 Forced stop input cable

Generally use the forced stop input cable available as our products. If the required
length is not found in our products, fabricate the cable on the customer side. Make the
forced stop input cable within 30m(98.43ft.).

(1) Q170DEMICBLOM
(a) Model explanation

Type : Q170DEMICBLOM

Symbol| Cable length [m(ft.)]
05 0.5(1.64)
1 1(3.28)
3 3(9.84)
5 5(16.40)
10 10(32.81)
15 15(49.21)
20 20(65.62)
25 25(82.02)
30 30(98.43)

(b) Connection diagram

Q170MCPU side Solderless terminal
: = 0
1 —{""7T70
5556PBTL (Terminal)
5557-02R-210 (Connector) Solderless terminal size: R1.25-3.5
EMI.COM | 2 A Lo O EMI.COM

EMI | 1 l\u" ________________________________ ; J‘ O EMmI

| : Twisted pair cable
(Note) : Use a cable of wire size AWG24.
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APPENDIX 4.3 24VDC power supply cable

(1) Connection diagram
(a) Q170MPWCBL2M (Without EMI connecter)

Q170MCPU side Solderless terminal

2A 2B
=l = 0
om = = E———)
1A 1B
1827587-2 (Terminal)
1-1827864-2 (Connector) Solderless terminal size: R1.25-3.5
24V(+) | 1B ‘/T“"“"““"“"“"“"““T\‘ C( :) 24V(+)
24G | 2B 1} Q) 246
24V(+) | 1A
24G | 2A

| : Twisted pair cable
(Note) : Use a cable of wire size AWG22.

(b) Q170MPWCBL2M-E (With EMI connecter)

Q170MCPU side Solderless terminal
2A 2B

3 Eﬁﬂ
: %E_J

EMI connector

1827587-2  (Terminal)

1-1827864-2 (Connector) Solderless terminal size: R1.25-3.5
24V(+) | 1B ‘/T""““_"_""""""“"“T\‘ E( :D 24V(+)
24G | 2B 4 () 24G
24V(+) | 1A

24G | 2A

| : Twisted pair cable
(Note) : Use a cable of wire size AWG22.

EMI.COM 2 J
EMI 1
5556PBTL (Terminal)
5557-02R-210 (Connector)

APP -70



APPENDICES

APPENDIX 4.4 Internal I/F connector cable

Fabricate the Q170MCPU's internal I/F connector cable on the customer side.

(1) Differential-output type
(@) Connection diagram
Make the cable within 30m(98.43ft.).

Q170MCPU side Solderless terminal

I

HDR-E50MSG1+ (Connector)
HDR-E50LPH (Connector case)

HBL| 25 — — 1O HeL
HBH 24 — L 1O HBH
I 1 I I
HAL 23 {10 HAL
HAH 22 — — {10 HAH o
HB 21 b Lo Differential-output type
[ [ Manual pulse generator/
Lo Lo incremental synchronous encoder side
HA 20 - b
I 1 I I
I 1 I I
sG| 48 /E© 5VGND
I 1 I I
5V 46 — — 5V
SG 47 — -
I 1 I I
| ol -
I 1 I I
I 1 I I
SG 50 ;t ] - -
(Note-1) L
I 1 I I
I 1 I I
DO1 — — 1O Dot
COM2 — —
Lo L ¢ Output signal side
DO2 31 — — (@) vle”
COM2 32 —T —T DOCOM
o o ’
I 1 I I
DI1 b — (: :) DI1
COM1 P L
DI3 — — \\ 1O D13
I 1 I I
- [ \ Input signal/mark detection input side
I 1 I I
DI2 28 — — {10 b2
COM1 30 E i i E
DI4 29 s . 1O D4
DICOM — — \\;t’@ DICOM

FG| Shellf------- R e TR R TR e’
“—:(@ FG

I : Twisted pair cable
(Note-1): Connect SEL to the SG terminal if differential-output type is used.
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(2) Voltage-output/Open-collector type
(a) Connection diagram
Make the cable within 10m(32.81ft.).

Q170MCPU side Solderless terminal
50 E

— | 39
26 o

HDR-E50MSG1+ (Connector)
HDR-E50LPH (Connector case)

HBL 25
HBH 24
HAL 23
HAH 22
HB| 21 — — O HB
/ T o \
HA 20 N - :@ HA Voltage-output/open-collect type
[ [ Manual pulse generator/
/ T T incremental synchronous encoder side
SG 48 L L 5VGND
5V 46 — — 5V
SG 47 j — —
Lo Lo
5V 45 — —!
SEL 49 b b
SG 50 b P
I 1 I I
(Note—1): ! b
I 1 I I
I 1 I I 3
DO1 m@vle}
COM2 7 — — | outout sianal sid
[ o utput signal side
DO2 31 L L 1O po2 putsio
com2 32 - \‘:@ DOCOM
b b
I 1 I I
DI 3 10 ot
COoMm1 — — \
D3| 4 — — \ 1O D3
I 1 I I . . . .
. [ \ ~ Input signal/mark detection input side
p2| 28 1O bR
T Lo
CcoM1 30 — — \\
Lo Lo
DM4| 29 (1O D1
DICOM — — DICOM

FG| Shellf------- T R T g
1—:@ FG

I : Twisted pair cable
(Note-1): When voltage-output/open-collector type is used, open between SEL and SG.
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APPENDIX 5 Exterior Dimensions

APPENDIX 5.1 Motion controller (Q170MCPU)

POWER

PERIPHERAL I/F

JECT

C

C

C

C

C

C

C

C

C
®

161(6.34)

-

Bt
e |

EXT.IO

168(6.61)
T D
T D
1 D
T D
I D
T D
1 D
T D
1 D
Ol 8
CARD ¢4
=9

oo
o

L —_— MITSUBISH Q170MCPU

2 wwvééé@[}@@@@ @]@

=
0]
,Ljuu

S i

C

178(7.01)

[Unit: mm (inch)]

135(5.31) 46 52(2.05)

“0.18)
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|
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APPENDIX 5.2 Servo external signals interface module (Q172DLX)

(]
! Q172DLX

[Unit: mm (inch)]

[

S

®
)

98(3.86)

CTRL|

—

@
{

o

Nk U —
23(0.91)

90(3.54) | 45(1.77) A 27.4(1.08)

4(0.16)

APPENDIX 5.3 Manual pulse generator interface module (Q173DPX)

[Unit: mm (inch)]

nn [

Q173DPX [
I PLSA PLSB TREN
E [

H 2 2
3 3 3

S

98(3.86)

PULSER

[—=l

®
(

O y —
23(0.91)

90(3.54) 45(1.77) 27.4(1.08)

4(0.16)
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APPENDIX 5.4 Battery holder

(1) Battery holder (For Q6BAT)

[Unit: mm (inch)]

APP - 75

URU U
o [T T o
S| 2 -
5 8 =
NS .
NN o llaWaWalall g
\_I = E
2.4(0.09) | | 47.2(1.86) [|15006) | 262103 |§
) T |‘ " ©
1
— — : g g
m— g pa
[E—] d >
U N
49.6(1.95) 3.1(012)| | 226(0.89)
i
(2) Battery holder (For Q7BAT)
[Unit: mm (inch)]
| 1
G 55
| @D = OO ]
3 2
g == I
L |
w Il
2.4(0.09)| | 47.2(1.86) 27.7(1.09) N
o
1.5(0.06 26.2(1.03 &
|‘ (0.08)] 09 S
kc‘_ — r 0
[ g 17
g i %TL i .
< ~ =
3 3
= |0 =
A N A
2| | 180.71) | 45.9(1.81) 2(0.08) 27.4(1.08)
S| 0
[s°]
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APPENDIX 5.5 Connector

(1) SSCNETII cable connector
[Unit: mm (inch)]
4.8(0.19)

13.4
(0.53) "
ﬂ[ﬂﬂ@
(1IN

1 ™0.07)
/ N v ]
I:I 03
e
L&~ 2.3
| NS & (0.09)
(32)
[ [ ®
17.6+0.2 8
“70.69+0.01) “0.31)
20.9+0.2
(0.82+0.01)

(2) Forced stop input connector (Molex Incorporated make)
Type Connector : 5557-02R-210
Terminal :5556PBTL

4
(0.21) (0 42)

[Unit: mm (inch)]

¢

A= N

<20 [SSE

[ee} 9 ~ 9’8
5 ©

e}
vl I
g - v

cle

3.5

(0.14)

96 |
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(3) 24VDC power supply connector (Tyco Electronics AMP K.K. make)

Type Connector : 1-1827864-2

Terminal :1827587-2
[Unit: mm (inch)]

)
;O;:/ 12.45(0.49)
o
g/ . \:|\:|
e — ]
A

11.3(0.44)

L — |
] | &
(05-.2% : 9(0.35)

(4) Internal I/F connector (HONDA TSUSHIN KOGYO CO., LTD.)

Type Connector
Soldering type connector : HDR-E50MSG1+
Pressure-displacement type connector : HDR-ES50MAG1+ (AWG#30)

: HDR-E50MG1+ (AWG#28)

Connector case : HDR-E50LPH

22.8(0.90)
N

[Unit: mm (inch)]

- &
ﬂ |
—%x o —
Te] [{e]
< @
o ¥ s
o -~ [e)]
< © O
: m % g
[Te]
N
v
1L
33.8(1.33) S 8
r S (0.31)
« 10
7(0.39)
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APPENDIX 5.6 Manual pulse generator (MR-HDPO1)

3.6(0.14) | | 27.0%%°

(1.06)
i
7y =10 LQ
—
—
— 2‘_
o = — 7|
~ @ —— | - g‘_
af o = A
ol © —— | 4 N =
N — S| <
| & —— © | P
— s | &
 — D:D
—
S
- v

16

A

3-$4.8(0.19) (0.63)

/( K equi-spaced

The figure of processing a disc

Packing t=2.0
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WARRANTY

Please confirm the following product warranty details before using this product.

1. Gratis Warranty Term and Gratis Warranty Range
We will repair any failure or defect hereinafter referred to as "failure" in our FA equipment hereinafter referred to as
the "Product" arisen during warranty period at no charge due to causes for which we are responsible through the
distributor from which you purchased the Product or our service provider. However, we will charge the actual cost of
dispatching our engineer for an on-site repair work on request by customer in Japan or overseas countries. We are
not responsible for any on-site readjustment and/or trial run that may be required after a defective unit are repaired
or replaced.

[Gratis Warranty Term]
The term of warranty for Product is thirty six (36) months after your purchase or delivery of the Product to a place
designated by you or forty two (42) months from the date of manufacture whichever comes first "Warranty Period".
Warranty period for repaired Product cannot exceed beyond the original warranty period before any repair work.

[Gratis Warranty Range]

(1) You are requested to conduct an initial failure diagnosis by yourself, as a general rule.

It can also be carried out by us or our service company upon your request and the actual cost will be charged.
However, it will not be charged if we are responsible for the cause of the failure.

(2) This limited warranty applies only when the condition, method, environment, etc. of use are in compliance with
the terms and conditions and instructions that are set forth in the instruction manual and user manual for the
Product and the caution label affixed to the Product.

(3) Even during the term of warranty, the repair cost will be charged on you in the following cases;

1) A failure caused by your improper storing or handling, carelessness or negligence, etc., and a failure
caused by your hardware or software problem

2) A failure caused by any alteration, etc. to the Product made on your side without our approval

3) A failure which may be regarded as avoidable, if your equipment in which the Product is incorporated is
equipped with a safety device required by applicable laws and has any function or structure considered to
be indispensable according to a common sense in the industry

4) A failure which may be regarded as avoidable if consumable parts designated in the instruction manual,
etc. are duly maintained and replaced

5) Any replacement of consumable parts (battery, fan, etc.)

6) A failure caused by external factors such as inevitable accidents, including without limitation fire and
abnormal fluctuation of voltage, and acts of God, including without limitation earthquake, lightning and
natural disasters

7) A failure generated by an unforeseeable cause with a scientific technology that was not available at the
time of the shipment of the Product from our company

8) Any other failures which we are not responsible for or which you acknowledge we are not responsible for

2. Onerous Repair Term after Discontinuation of Production
(1) We may accept the repair at charge for another seven (7) years after the production of the product is
discontinued.
The announcement of the stop of production for each model can be seen in our Sales and Service, etc.
(2) Please note that the Product (including its spare parts) cannot be ordered after its stop of production.

3. Service in overseas countries
Our regional FA Center in overseas countries will accept the repair work of the Product; However, the terms and
conditions of the repair work may differ depending on each FA Center. Please ask your local FA center for details.

4. Exclusion of Loss in Opportunity and Secondary Loss from Warranty Liability
Whether under or after the term of warranty, we assume no responsibility for any damages arisen from causes for
which we are not responsible, any losses of opportunity and/or profit incurred by you due to a failure of the Product,
any damages, secondary damages or compensation for accidents arisen under a specific circumstance that are
foreseen or unforeseen by our company, any damages to products other than the Product, and also compensation
for any replacement work, readjustment, start-up test run of local machines and the Product and any other
operations conducted by you.

5. Change of Product specifications
Specifications listed in our catalogs, manuals or technical documents may be changed without notice.




6. Precautions for Choosing the Products

(1) For the use of our Motion controller, its applications should be those that may not result in a serious damage
even if any failure or malfunction occurs in Motion controller, and a backup or fail-safe function should operate
on an external system to Motion controller when any failure or malfunction occurs.

(2) Our Motion controller is designed and manufactured as a general purpose product for use at general industries.
Therefore, applications substantially influential on the public interest for such as atomic power plants and other
power plants of electric power companies, and also which require a special quality assurance system, including
applications for railway companies and government or public offices are not recommended, and we assume no
responsibility for any failure caused by these applications when used.

In addition, applications which may be substantially influential to human lives or properties for such as airlines,
medical treatments, railway service, incineration and fuel systems, man-operated material handling equipment,
entertainment machines, safety machines, etc. are not recommended, and we assume no responsibility for any
failure caused by these applications when used.

We will review the acceptability of the abovementioned applications, if you agree not to require a specific quality
for a specific application. Please contact us for consultation.
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MITSUBISHI ELECTRIC EUROPE B.V.
Irish Branch

Westgate Business Park, Ballymount
IRL-Dublin 24

Phone: +353 (0)1 4198800

Fax: +353 (0)1 4198890

MITSUBISHI ELECTRIC EUROPE B.V.
Italian Branch

Viale Colleoni 7

1-20041 Agrate Brianza (MI)
Phone: +39039/6053 1

Fax: +39039/6053 312

MITSUBISHI ELECTRIC EUROPE B.V.
Spanish Branch

(arretera de Rubi 76-80

E-08190 Sant Cugat del Vallés (Barcelona)
Phone: 902 131121 // +34 935653131

Fax: +34 935891579

MITSUBISHI ELECTRIC EUROPE B.V. UK
UK Branch

Travellers Lane

UK-Hatfield, Herts. AL10 8XB

Phone: +44 (0)1707 / 27 61 00

Fax: +44 (0)1707 / 27 86 95

MITSUBISHI ELECTRIC CORPORATION
Office Tower “Z" 14 F

8-12,1 chome, Harumi Chuo-Ku
Tokyo 104-6212

Phone: +813 622 160 60

Fax: +813 62216075

MITSUBISHI ELECTRIC AUTOMATION, Inc. USA
500 Corporate Woods Parkway

Vernon Hills, IL 60061

Phone: +1847 478 21 00

Fax: +1847 4782253

FRANCE

IRELAND

ITALY

SPAIN

JAPAN

‘ MITSUBISHI
AN ELECTRIC

Fax: +43 (0)2252 / 488 60

Fax: +373 (0)22/ 66 4280

Fax: +77212/501150

TEHNIKON BELARUS  HIFLEX AUTOM.TECHNIEK B.V. NETHERLANDS
Oktyabrskaya 16/5, Off. 703-711 Wolweverstraat 22

BY-220030 Minsk NL-2984 (D Ridderkerk

Phone: +375 (0)17 /210 46 26 Phone: +31(0)180 - 46 60 04

Fax: +375(0)17 /210 46 26 Fax: +31(0)180 — 44 23 55

Koning & Hartman b.v. BELGIUM  Koning & Hartman b.v. NETHERLANDS
Woluwelaan 31 Haarlerbergweg 21-23

BE-1800 Vilvoorde NL-1101 CH Amsterdam

Phone: +32(0)2 /257 02 40 Phone: +31(0)20/ 587 76 00

Fax: +32(0)2/257 0249 Fax: +31(0)20/ 587 76 05

INEA BH d.0.0. BOSNIA AND HERZEGOVINA  Beijer Electronics AS NORWAY
Aleja Lipa 56 Postboks 487

BA-71000 Sarajevo NO-3002 Drammen

Phone: +387 (0)33 /921 164 Phone: +47 (0)32 /243000

Fax: +387 (0)33 /524 539 Fax: +47 (0)32 /848577

AKHNATON BULGARIA  MPL Technology Sp.z0.0. POLAND
4 Andrej Ljapchev Blvd. Pb 21 UI. Krakowska 50

BG-1756 Sofia PL-32-083 Balice

Phone: +359(0)2 / 817 6004 Phone: +48 (0)12/630 47 00

Fax: +359(0)2/97 4406 1 Fax: +48 (0)12 /6304701

INEA (R d.0.0. CROATIA  Sirius Trading & Services srl ROMANIA
Losinjska 4 a Aleea Lacul Morii Nr. 3

HR-10000 Zagreb R0-060841 Bucuresti, Sector 6

Phone: +385 (0)1/36 940 - 01/-02/-03 Phone: +40 (0)21/ 43040 06

Fax: +385(0)1/36 940 - 03 Fax: +40 (0)21/430 40 02

AutoCont CS. s.r.0. CZECH REPUBLIC  (raft Con. & Engineering d.o.0. SERBIA

Technologickd 374/6

(Z-708 00 Ostrava-Pustkovec
Phone: +420 595 691 150

Fax: +420 595691199

Bulevar Svetog Cara Konstantina 80-86
SER-18106 Nis

Phone: +381(0)18 / 292-24-4/5

Fax: +381(0)18 / 292-24-4/5

B:TECHA.S. CZECH REPUBLIC  INEASRd.0.0. SERBIA
U Borové 69 lzletnicka 10

(Z-58001 Havlickiv Brod SER-113000 Smederevo

Phone: +420 (0)569 777 777 Phone: +381(0)26 / 617 163

Fax: +420 (0)569-777 778 Fax: +381(0)26 /617 163

Beijer Electronics A/S DENMARK  AutoCont Control s.r.0. SLOVAKIA
Lykkegardsvej 17, 1. Radlinského 47

DK-4000 Roskilde SK-02601 Dolny Kubin

Phone: +45 (0)46/ 75 76 66 Phone: +421(0)43 / 5868210

Fax: +45 (0)46 / 75 56 26 Fax: +421(0)43 / 5868210

Beijer Electronics Eesti 0U ESTONIA (S MTrade Slovensko, s.r.0. SLOVAKIA
Pérnu mnt.160i Vajanskeho 58

EE-11317 Tallinn SK-92101 Piestany

Phone: +372 (0)6 /518140 Phone: +421(0)33 /7742 760

Fax: +372(0)6 /518149 Fax: +421(0)33 /7735 144

Beijer Electronics 0Y FINLAND  INEAd.0.0. SLOVENIA
Jaakonkatu 2 Stegne 11

FIN-01620 Vantaa SI-1000 Ljubljana

Phone: +358 (0)207 / 463 500 Phone: +386 (0)1/513 8100

Fax: +358 (0)207 / 463 501 Fax: +386 (0)1/513 8170

UTECOA.B.EE. GREECE  Beijer Electronics AB SWEDEN
5, Mavrogenous Str. Box 426

GR-18542 Piraeus SE-20124 Malméo

Phone: +30211/1206 900 Phone: +46 (0)40 / 35 86 00

Fax: +30211/1206 999 Fax: +46 (0)40 / 35 86 02

MELTRADE Ltd. HUNGARY  Econotec AG SWITZERLAND
Fert6 utca 14. Hinterdorfstr. 12

HU-1107 Budapest CH-8309 Niirensdorf

Phone: +36 (0)1/431-9726 Phone: +41(0)44 /83848 11

Fax: +36 (0)1/431-9727 Fax: +41(0)44 /838 48 12

Beijer Electronics SIA LATVIA  GTS TURKEY
Vestienas iela 2 Bayraktar Bulvari Nutuk Sok. No:5

LV-1035 Riga TR-34775 Yukari Dudullu-Umraniye-ISTANBUL
Phone: +371(0)784 / 2280 Phone: +90 (0)216 526 39 90

Fax: +371(0)784/ 2281 Fax: +90 (0)216 526 3995

Beijer Electronics UAB LITHUANIA  (SCAutomation Ltd. UKRAINE
Savanoriu Pr. 187 4-B, M. Raskovoyi St.

LT-02300 Vilnius UA-02660 Kiev

Phone: +370(0)5 /2323101 Phone: +380 (0)44 /494 33 55

Fax: +370 (0)5 / 232 2980 Fax: +380 (0)44 / 494-33-66

ALFATRADE Ltd. MALTA

99, Paola Hill

Malta- Paola PLA 1702
Phone: +356 (0)21/697 816
Fax: +356 (0)21/697 817

MIDDLE EAST REPRESENTATIVE

SHERF Motion Techn. Ltd. ISRAEL
Rehov Hamerkava 19

1L-58851 Holon

Phone: +972 (0)3 /559 54 62

Fax: +972 (0)3 /556 01 82

CEG INTERNATIONAL

Cebaco Center/Block A Autostrade DORA
Lebanon - Beirut

Phone: +961(0)1/240 430

Fax: +961(0)1/240 438

LEBANON

AFRICAN REPRESENTATIVE

(Bl Ltd. SOUTH AFRICA
Private Bag 2016

ZA-1600 Isando

Phone: + 27 (0)11/928 2000

Fax: +27(0)11/392 2354

Mitsubishi Electric Europe B.V. /// FA - European Business Group /// Gothaer Straf3e 8 /// D-40880 Ratingen /// Germany

FACTORY AUTOMATION Tel.: +49(0)2102-4860/// Fax: +49(0)2102-4861120/// info@mitsubishi-automation.com /// www.mitsubishi-automation.com
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