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SAFETY PRECAUTIONS

(Read these precautions before using this product.)

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

The precautions given in this manual are concerned with this product only. Refer to the MELSEC iQ-R Module Configuration
Manual for a description of the PLC system safety precautions.

In this manual, the safety precautions are classified into two levels: "AWARNING" and "ACAUTION".

f WARN I NG Indicates that incorrect handling may cause hazardous conditions, resulting in
death or severe injury.

f CAUTION Indicates that incorrect handling may cause hazardous conditions, resulting in
minor or moderate injury or property damage.

Under some circumstances, failure to observe the precautions given under " ACAUTION" may lead to serious
consequences.

Observe the precautions of both levels because they are important for personal and system safety.

Make sure that the end users read this manual and then keep the manual in a safe place for future reference.

[Design Precautions]

/\WARNING

@ Configure safety circuits external to the programmable controller to ensure that the entire system
operates safely even when a fault occurs in the external power supply or the programmable controller.
Failure to do so may result in an accident due to an incorrect output or malfunction.

(1) Emergency stop circuits, protection circuits, and protective interlock circuits for conflicting
operations (such as forward/reverse rotations or upper/lower limit positioning) must be configured
external to the programmable controller.

(2) When the programmable controller detects an abnormal condition, it stops the operation and all
outputs are:

» Turned off if the overcurrent or overvoltage protection of the power supply module is activated.
* Held or turned off according to the parameter setting if the self-diagnostic function of the CPU
module detects an error such as a watchdog timer error.

(3) All outputs may be turned on if an error occurs in a part, such as an I/O control part, where the
CPU module cannot detect any error. To ensure safety operation in such a case, provide a safety
mechanism or a fail-safe circuit external to the programmable controller. For a fail-safe circuit
example, refer to "General Safety Requirements” in the MELSEC iQ-R Module Configuration
Manual.

(4) Outputs may remain on or off due to a failure of a component such as a relay and transistor in an
output circuit. Configure an external circuit for monitoring output signals that could cause a
serious accident.

@ In an output circuit, when a load current exceeding the rated current or an overcurrent caused by a
load short-circuit flows for a long time, it may cause smoke and fire. To prevent this, configure an
external safety circuit, such as a fuse.

@ Configure a circuit so that the programmable controller is turned on first and then the external power
supply. If the external power supply is turned on first, an accident may occur due to an incorrect output
or malfunction.

@ For the operating status of each station after a communication failure, refer to manuals relevant to the
network. Incorrect output or malfunction due to a communication failure may result in an accident.




[Design Precautions]

/\WARNING

® When connecting an external device with a CPU module or intelligent function module to modify data
of a running programmable controller, configure an interlock circuit in the program to ensure that the
entire system will always operate safely. For other forms of control (such as program modification,
parameter change, forced output, or operating status change) of a running programmable controller,
read the relevant manuals carefully and ensure that the operation is safe before proceeding. Improper
operation may damage machines or cause accidents.

@ Especially, when a remote programmable controller is controlled by an external device, immediate
action cannot be taken if a problem occurs in the programmable controller due to a communication
failure. To prevent this, configure an interlock circuit in the program, and determine corrective actions
to be taken between the external device and CPU module in case of a communication failure.

® Do not write any data to the "system area" and "write-protect area" of the buffer memory in the
module. Also, do not use any "use prohibited" signals as an output signal from the CPU module to
each module. Doing so may cause malfunction of the programmable controller system. For the
"system area", "write-protect area", and the "use prohibited" signals, refer to the user's manual for the
module used.

@ If a communication cable is disconnected, the network may be unstable, resulting in a communication
failure of multiple stations. Configure an interlock circuit in the program to ensure that the entire
system will always operate safely even if communications fail. Failure to do so may result in an
accident due to an incorrect output or malfunction.

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

@ Configure safety circuits external to the programmable controller to ensure that the entire system
operates safely even when a fault occurs in the external power supply or the programmable controller.
Failure to do so may result in an accident due to an incorrect output or malfunction.

(1) Machine home position return is controlled by two kinds of data: a home position return direction
and a home position return speed. Deceleration starts when the proximity dog signal turns on. If
an incorrect home position return direction is set, motion control may continue without
deceleration. To prevent machine damage caused by this, configure an interlock circuit external to
the programmable controller.

(2) When the module detects an error, the motion slows down and stops or the motion rapidly stops,
depending on the stop group setting in parameter. Set the parameter to meet the specifications of
a positioning control system. In addition, set the home position return parameter and positioning
data within the specified setting range.

(3) Outputs may remain on or off, or become undefined due to a failure of a component such as an
insulation element and transistor in an output circuit, where the module cannot detect any error. In
a system that the incorrect output could cause a serious accident, configure an external circuit for
monitoring output signals.

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

@ Construct a safety circuit externally of the module or servo amplifier if the abnormal operation of the
module or servo amplifier differs from the safety directive operation in the system.




[Design Precautions]

/\WARNING

® Do not remove the SSCNETII cable while turning on the control circuit power supply of the module
and servo amplifier. Do not see directly the light generated from SSCNETII connector of the module
or servo amplifier and the end of SSCNETII cable. When the light gets into eyes, you may feel
something wrong with eyes. (The light source of SSCNETII complies with class1 defined in JISC6802
or IEC60825-1.)

[Design Precautions]

/\CAUTION

® Do not install the control lines or communication cables together with the main circuit lines or power
cables. Keep a distance of 100 mm or more between them. Failure to do so may result in malfunction
due to noise.

® During control of an inductive load such as a lamp, heater, or solenoid valve, a large current
(approximately ten times greater than normal) may flow when the output is turned from off to on.
Therefore, use a module that has a sufficient current rating.

@ After the CPU module is powered on or is reset, the time taken to enter the RUN status varies
depending on the system configuration, parameter settings, and/or program size. Design circuits so
that the entire system will always operate safely, regardless of the time.

® Do not power off the programmable controller or reset the CPU module while the settings are being
written. Doing so will make the data in the flash ROM and SD memory card undefined. The values
need to be set in the buffer memory and written to the flash ROM and SD memory card again. Doing
so also may cause malfunction or failure of the module.

® When changing the operating status of the CPU module from external devices (such as the remote
RUN/STOP functions), select "Do Not Open by Program" for "Opening Method" of "Module
Parameter". If "Open by Program" is selected, an execution of the remote STOP function causes the
communication line to close. Consequently, the CPU module cannot reopen the line, and external
devices cannot execute the remote RUN function.

[Installation Precautions]

/\WARNING

@ Shut off the external power supply (all phases) used in the system before mounting or removing the
module. Failure to do so may result in electric shock or cause the module to fail or malfunction.




[Installation Precautions]

/\CAUTION

@ Use the programmable controller in an environment that meets the general specifications in the Safety
Guidelines included with the base unit. Failure to do so may result in electric shock, fire, malfunction,
or damage to or deterioration of the product.

® To mount a module, place the concave part(s) located at the bottom onto the guide(s) of the base unit,
and push in the module until the hook(s) located at the top snaps into place. Incorrect interconnection
may cause malfunction, failure, or drop of the module.

@® To mount a module with no module fixing hook, place the concave part(s) located at the bottom onto
the guide(s) of the base unit, push in the module, and fix it with screw(s). Incorrect interconnection
may cause malfunction, failure, or drop of the module.

® When using the programmable controller in an environment of frequent vibrations, fix the module with
a screw.

@ Tighten the screws within the specified torque range. Undertightening can cause drop of the screw,
short circuit, or malfunction. Overtightening can damage the screw and/or module, resulting in drop,
short circuit, or malfunction.

® When using an extension cable, connect it to the extension cable connector of the base unit securely.
Check the connection for looseness. Poor contact may cause malfunction.

® When using an SD memory card, fully insert it into the SD memory card slot. Check that it is inserted
completely. Poor contact may cause malfunction.

@ Securely insert an extended SRAM cassette into the cassette connector of the CPU module. After
insertion, close the cassette cover and check that the cassette is inserted completely. Poor contact
may cause malfunction.

® Do not directly touch any conductive parts and electronic components of the module, SD memory
card, extended SRAM cassette, or connector. Doing so can cause malfunction or failure of the
module.

[Wiring Precautions]

/\WARNING

@ Shut off the external power supply (all phases) used in the system before installation and wiring.
Failure to do so may result in electric shock or cause the module to fail or malfunction.

@ After installation and wiring, attach a blank cover module (RG60) to each empty slot and an included
extension connector protective cover to the unused extension cable connector before powering on the
system for operation. Failure to do so may result in electric shock.




[Wiring Precautions]

/\CAUTION

Individually ground the FG and LG terminals of the programmable controller with a ground resistance
of 100 ohms or less. Failure to do so may result in electric shock or malfunction.

Use a solderless terminal with an insulation sleeve for terminal block wiring. Note that up to two
solderless terminals can be connected per terminal block.

Use applicable solderless terminals and tighten them within the specified torque range. If any spade
solderless terminal is used, it may be disconnected when the terminal screw comes loose, resulting in
failure.

Check the rated voltage and signal layout before wiring to the module, and connect the cables
correctly. Connecting a power supply with a different voltage rating or incorrect wiring may cause fire
or failure.

Connectors for external devices must be crimped or pressed with the tool specified by the
manufacturer, or must be correctly soldered. Incomplete connections may cause short circuit, fire, or
malfunction.

Securely connect the connector to the module. Poor contact may cause malfunction.

Do not install the control lines or communication cables together with the main circuit lines or power
cables. Keep a distance of 100 mm or more between them. Failure to do so may result in malfunction
due to noise.

When an overcurrent caused by an error of an external device or a failure of a module flows for a long
time, it may cause smoke and fire. To prevent this, configure an external safety circuit, such as a fuse.
Place the cables in a duct or clamp them. If not, dangling cable may swing or inadvertently be pulled,
resulting in damage to the module or cables or malfunction due to poor contact. Do not clamp the
extension cables with the jacket stripped. Doing so may change the characteristics of the cables,
resulting in malfunction.

When disconnecting the communication cable or power cable from the module, do not pull the cable
by the cable part. For the cable connected to the terminal block, loosen the terminal screws. Pulling
the cable connected to the module may result in malfunction or damage to the module or cable.
Check the interface type and correctly connect the cable. Incorrect wiring (connecting the cable to an
incorrect interface) may cause failure of the module and external device.

Tighten the terminal screws or connector screws within the specified torque range. Undertightening
can cause drop of the screw, short circuit, fire, or malfunction. Overtightening can damage the screw
and/or module, resulting in drop, short circuit, fire, or malfunction.

Tighten the terminal block mounting screws, terminal screws, and module fixing screws within each
specified torque range. Undertightening of the terminal block mounting screws and terminal screws
can cause short circuit, fire, or malfunction. Overtightening of them can damage the screw and/or
module, resulting in drop, short circuit, or malfunction. Undertightening of the module fixing screws
can cause drop of the screw. Overtightening of them can damage the screw and/or module, resulting
in drop.

When disconnecting the cable from the module, do not pull the cable by the cable part. For the cable
with connector, hold the connector part of the cable. For the cable connected to the terminal block,
loosen the terminal screw. Pulling the cable connected to the module may result in malfunction or
damage to the module or cable.




[Wiring Precautions]

/\CAUTION

® Prevent foreign matter such as dust or wire chips from entering the module. Such foreign matter can
cause a fire, failure, or malfunction.

@ A protective film is attached to the top of the module to prevent foreign matter, such as wire chips,
from entering the module during wiring. Do not remove the film during wiring. Remove it for heat
dissipation before system operation.

® Programmable controllers must be installed in control panels. Connect the main power supply to the
power supply module in the control panel through a relay terminal block. Wiring and replacement of a
power supply module must be performed by qualified maintenance personnel with knowledge of
protection against electric shock. For wiring, refer to the MELSEC iQ-R Module Configuration Manual.

@ For Ethernet cables to be used in the system, select the ones that meet the specifications in this
manual. If not, normal data transmission is not guaranteed.

[Startup and Maintenance Precautions]

/\WARNING

® Do not touch any terminal while power is on. Doing so will cause electric shock or malfunction.

@ Correctly connect the battery connector. Do not charge, disassemble, heat, short-circuit, solder, or
throw the battery into the fire. Also, do not expose it to liquid or strong shock. Doing so will cause the
battery to produce heat, explode, ignite, or leak, resulting in injury and fire.

@ Shut off the external power supply (all phases) used in the system before cleaning the module or
retightening the terminal screws, connector screws, or module fixing screws. Failure to do so may
result in electric shock.

[Startup and Maintenance Precautions]

/N\CAUTION

® When connecting an external device with a CPU module or intelligent function module to modify data
of a running programmable controller, configure an interlock circuit in the program to ensure that the
entire system will always operate safely. For other forms of control (such as program modification,
parameter change, forced output, or operating status change) of a running programmable controller,
read the relevant manuals carefully and ensure that the operation is safe before proceeding. Improper
operation may damage machines or cause accidents.

@ Especially, when a remote programmable controller is controlled by an external device, immediate
action cannot be taken if a problem occurs in the programmable controller due to a communication
failure. To prevent this, configure an interlock circuit in the program, and determine corrective actions
to be taken between the external device and CPU module in case of a communication failure.

® Do not disassemble or modify the modules. Doing so may cause failure, malfunction, injury, or a fire.

® Use any radio communication device such as a cellular phone or PHS (Personal Handy-phone
System) more than 25 cm away in all directions from the programmable controller. Failure to do so
may cause malfunction.

@ Shut off the external power supply (all phases) used in the system before mounting or removing the
module. Failure to do so may cause the module to fail or malfunction.




[Startup and Maintenance Precautions]

/\CAUTION

Tighten the screws within the specified torque range. Undertightening can cause drop of the
component or wire, short circuit, or malfunction. Overtightening can damage the screw and/or module,
resulting in drop, short circuit, or malfunction.

After the first use of the product, do not mount/remove the module to/from the base unit, and the
terminal block to/from the module, and do not insert/remove the extended SRAM cassette to/from the
CPU module more than 50 times (IEC 61131-2 compliant) respectively. Exceeding the limit may cause
malfunction.

After the first use of the product, do not insert/remove the SD memory card to/from the CPU module
more than 500 times. Exceeding the limit may cause malfunction.

Do not touch the metal terminals on the back side of the SD memory card. Doing so may cause
malfunction or failure of the module.

Do not touch the integrated circuits on the circuit board of an extended SRAM cassette. Doing so may
cause malfunction or failure of the module.

Do not drop or apply shock to the battery to be installed in the module. Doing so may damage the
battery, causing the battery fluid to leak inside the battery. If the battery is dropped or any shock is
applied to it, dispose of it without using.

Startup and maintenance of a control panel must be performed by qualified maintenance personnel
with knowledge of protection against electric shock. Lock the control panel so that only qualified
maintenance personnel can operate it.

Before handling the module, touch a conducting object such as a grounded metal to discharge the
static electricity from the human body. Failure to do so may cause the module to fail or malfunction.
Before testing the operation, set a low speed value for the speed limit parameter so that the operation
can be stopped immediately upon occurrence of a hazardous condition.

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

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

Before starting the operation, confirm the brake function.

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

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

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




[Operating Precautions]

/\CAUTION

® When changing data and operating status, and modifying program of the running programmable
controller from an external device such as a personal computer connected to an intelligent function
module, read relevant manuals carefully and ensure the safety before operation. Incorrect change or
modification may cause system malfunction, damage to the machines, or accidents.

® Do not power off the programmable controller or reset the CPU module while the setting values in the
buffer memory are being written to the flash ROM in the module. Doing so will make the data in the
flash ROM and SD memory card undefined. The values need to be set in the buffer memory and
written to the flash ROM and SD memory card again. Doing so also may cause malfunction or failure
of the module.

® Note that when the reference axis speed is specified for interpolation operation, the speed of the
partner axis (2nd, 3rd, or 4th axis) may exceed the speed limit value.

® Do not go near the machine during test operations or during operations such as teaching. Doing so
may lead to injuries.

[Disposal Precautions]

/\CAUTION

® When disposing of this product, treat it as industrial waste.

® When disposing of batteries, separate them from other wastes according to the local regulations. For
details on battery regulations in EU member states, refer to the MELSEC iQ-R Module Configuration
Manual.

[Transportation Precautions]

/\CAUTION

@® When transporting lithium batteries, follow the transportation regulations. For details on the regulated
models, refer to the MELSEC iQ-R Module Configuration Manual.

® The halogens (such as fluorine, chlorine, bromine, and iodine), which are contained in a fumigant
used for disinfection and pest control of wood packaging materials, may cause failure of the product.
Prevent the entry of fumigant residues into the product or consider other methods (such as heat
treatment) instead of fumigation. The disinfection and pest control measures must be applied to
unprocessed raw wood.
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1 overview

This document describes necessary items and operation for first-time users of the Simple Motion module to make wiring,
perform JOG operation, program operation, and synchronous control with Programmable Controller Engineering Software,
MELSOFT GX Works3.

Refer to related manuals, where necessary, to fully utilize capability of each module.

1.1  Simple Motion Module Features

1. A wide range of controls, such as positioning, advanced synchronous, cam, speed-torque controls, are available.
2. Advanced, extensive controls can be achieved just with function blocks (FB) and sequence programs.

3. Programming, Servo adjustment, operation and maintenance can be all covered by MELSOFT GX Works3 only.
4. The Simple Motion module can be connected to SSCNET IlI/H compatible, high-performance servo amplifiers.

1.2 Relevant Manuals

(1) Simple Motion module

Name Number

MELSEC iQ-R Simple Motion Module User's Manual (Startup) 1B-0300245
This manual explains specifications, procedures before operation, system configuration, wiring, and operation examples of
the Simple Motion module.

MELSEC iQ-R Simple Motion Module User's Manual (Application) 1B-0300247
This manual explains functions, input/output signals, buffer memories, parameter settings, programming, and
troubleshooting of the Simple Motion module.

MELSEC iQ-R Simple Motion Module User's Manual (Advanced Synchronous Control) 1B-0300249
This manual explains functions and programming for the synchronous control of the Simple Motion module.

(2) MELSEC iQ-R series PLC

Name Number

MELSEC iQ-R CPU Module User's Manual (Startup) SH-081263
This manual explains the specifications of the CPU module, procedures before operation, and procedures for
troubleshooting.

MELSEC iQ-R CPU Module User's Manual (Application) SH-081264
This manual explains the basic knowledge required for program design, CPU module functions, devices/labels, parameters
etc.

MELSEC iQ-R Module Configuration Manual SH-081262

This manual explains the specifications of the power supply modules, base units, SD memory cards etc., and the mounting
environment and mounting position.

(3) Servo amplifier

Name Number

MR-J4-_B_(-RJ) Servo amplifier Instruction Manual SH-030106
This manual explains the 1/O signals, parts names, parameters, start-up procedure and others for MR-J4-_B(-RJ)/MR-J4-
_B4(-RJ)/MR-J4-_B1(-RJ) Servo amplifier.

MR-J4W2-_B/MR-J4W3-_B/MR-J4W2-0303B6 Servo amplifier Instruction Manual SH-030105
This manual explains the 1/O signals, parts names, parameters, start-up procedure and others for Multi-axis AC Servo MR-
J4AW2-_B/MR-J4W3_B/MR-J4W2-0303B6 Servo amplifier.

1.3 Video-based instructions

To view instructions in video form, scan the QR codes listed in this quick start guide with your smartphone or similar device.
Videos are posted on the official MITSUBISHI ELECTRIC Factory Automation Youtube channel.

+ Official MITSUBISHI ELECTRIC Factory Automation channel URL : youtube.com/c/MitsubishiElectricFA

10 1 OVERVIEW
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2 MODULE STARTUP

A 1-axis system with ball screw is used as an example in Chapter 2 to 3.

[Machine]

PB

=

[Specifications]

Ball screw lead (PB) : 10000.0pum (=10mm)

Reduction ratio (NL/NM) : 1/2 (Load side [NL]/Motor side [NM])

» The load-side ball screw is made to rotate once by rotating the motor twice.
Encoder resolution : 4194304 [pulse/rev]

Servo amplifier : MR-J4-10B

Servo motor : HG-KR series

[Operation pattern]

1. The workpiece travels from home position to P1 back and forth.
1. It moves at 2000.00mm/min from home position (0 mm) to P1.
2. It moves at 8000.00mm/min from P1 to the home position.

2. Continuous positioning of 1. through 2. is performed.

<Position [mm]>

P1=100.0mm

P0=0.0mm

<Speed [mm/min]> ‘ ‘

2000.00 \

»  Time

-8000.00

2 MODULE STARTUP

View video:




2.1 System Configuration

The following shows a system example using the Simple Motion module, MR-J4-10B, and a servo motor.

' | GX Works3

RD77MS4
Output module (RY42NT2P)
Input module (RX42C4)

R04CPU

Molded-case
circuit breaker
(MCCB)

cP

&

Magnetic
contactor

(MC) MR-J4-10B

SSCNET Il cable

Servo motor

power cable
Encoder cable

Servo motor

2 MODULE STARTUP 1
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2.2 Device Preparation

Prepare the following devices, cables, and software.

Simple Motion module Engineering Software
RD77MS4 MELSOFT GX Works3

Engineering environment

Programmable Controller Engineering Software
MELSOFT GX Works3

Servo amplifier Servo motor

MR-J4-10B HG-KR13

Main base unit Power supply module PLC CPU module Input/output module

R358 R61P R04CPU RX42C4(Input)
RY42NT2P(Output)

Encoder cable Servo motor power cable SSCNET Il cable USB cable
MR-J3BUS_M
[(F—————— 0 LB * "N o=O——aCn
Molded-case circuit breaker Magnetic contactor(MC) Circuit protector (CP)
(MccB)

14 2 MODULE STARTUP
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2.3  Startup Procedure

The following sections explain operation details and procedures required for system startup.

2. MODULE STARTUP

2.1 System configuration

2.2 Device preparation

2.3 Startup procedure

2.4 Installation of modules

1. Installing a battery

+ 2. Inserting an extended SRAM cassette and a SD memory card
+ 3. Installing a module

2.5 Wiring and cable connection

* 1. Wiring for power supply module

+ 2. Wiring for servo amplifier power supply and servo motor power cables
+ 3. Connection of each cable

* 4. Axis selection rotary switch of servo amplifier

» 5. Power-on of the system

» 6. Power-on of servo amplifier

3. POSITIONING CONTROL STARTUP

3.1 Creating a new project

+ 1. Installing engineering software

+ 2. Creating a new project

+ 3. Connecting the PLC CPU to a personal computer
* 4. Initializing the PLC CPU module

5. Settings for sequence program parameters

3.2 Sequence program creation

* 1. New sequence programs creation

+ 2. Multiple comments display setting

. Registration of global labels

. Element selection window

. Sequence program creation with labels

. Sequence program creation with module FB

N o g b~ W

+ 7. Saving a project

+ 8. Writing to PLC CPU

3.3 Parameter settings for Simple Motion module

+ 1. Start of Simple Motion module setting function
+ 2. System settings

. Parameter settings

. Servo parameter settings

a b~ W

. Positioning data setting

* 6. Saving a project

7. Writing to the Simple Motion module

3.4 Operation check

3.4.1 JOG operation

3.4.2 Home position return (Establishment of the home position)
3.4.3 Positioning control

2 MODULE STARTUP
2.3 Startup Procedure
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2.4 Installation of Modules

Install the modules.

1. Installing a battery
The connector plug of the Q6BAT is disconnected from the jack of the CPU module before shipment. To use the battery,
connect the connector, following the procedure below.

View video:

1. Open the battery cover located on the bottom of the CPU module.

2. Check that the Q6BAT (1) is correctly installed.

3. Check the direction and securely insert the connector plug of the Q6BAT (2) to the jack (3) of the CPU module.
4. Close the battery cover.

2. Inserting an extended SRAM cassette and a SD memory card

Since the example system does not use an extended SRAM cassette and a SD memory card, the insertion/removal
procedures are omitted in this document.

Refer to MELSEC iQ-R CPU Module User's Manual (Startup) for details.

3. Installing a module
Install each module to the main base unit.
Refer to MELSEC iQ-R Module Configuration Manual for details.

16 2 MODULE STARTUP
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2.5  Wiring and Cable Connection

The following shows the wiring and cable connection example for the Simple Motion module and servo amplifiers.

The system below uses the cables for MR-J4-10B. If the capacity of the servo amplifier is different, refer to SERVO

AMPLIFIER INSTRUCTION MANUAL for each model.

1. Wiring for power supply module

The following shows an example when a power wire and a grounding wire are connected to the power supply module.

Connect an isolation transformer when noise often enters in the power supply system.

Item Applicable wire size Tightening torque
Power wire 0.75 to 2mm? (AWG18 to AWG14) 1.02 to 1.38N*m
Grounding wire 0.75 to 2mm? (AWG18 to AWG14) 1.02 to 1.38N*m

2. Wiring for servo amplifier power supply and servo motor power cables

Wire the control circuit power supply (L11, L21) and the main circuit power supply (L1, L2, L3) of the servo amplifier, and the

servo motor power cable.

Item Applicable wire size Tightening torque
Control circuit power supply (L11, L21) 1.25mm2(AWG16) —

Main circuit power supply (L1, L2, L3) 2mm2(AWG14) —

Grounding wire 1.25mm2(AWG1 6) 1.2N*m

Molded-case -
circuit breaker | iL

(MCCB)

R04CPU

« o5

"

MR-J4-10B

Magnetic
contactor
(MC)

Servo motor
power cable

PR
1
ﬁﬁ Servo motor

RD77MS4

Output module (RY42NT2P)
Input module (RX42C4)

SSCNET Il cable

Encoder cable
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3. Connection of each cable
Connect the SSCNET Il cable, the encoder cable, and the servo motor power cable.
For between the personal computer and PLC CPU, connect a USB cable.

View video:

4. Axis selection rotary switch of servo amplifier

"0" to "F" of the axis selection rotary switch correspond to "d01" to "d16".

The following table shows the correspondence between SSCNET configuration and the switch No. Set the switch correctly
checking the correspondence.

View video:

Servo amplifier MR-J4-10B Description
No. dno. Axis No. No. dno. Axis No.
“0” —| do1 | Axis 1 “8” dos -
1 do2 Axis 2 “9” do9 -
ol 8 9,9, 2 do3 Axis 3 A d10 -
»n P i “B” -
< 8 3 do4 Axis 4 B d11
o 4 dos - “c” d12 -
5 do6 - ‘D” d13 -
6 do7 - “E” d14 -
Axis selecjuon - 408 — prem 15 —
rotary switch
SSCNET
configuration

5. Power-on of the system

1. Check the wiring for the power supply module.
2. Confirm that the PLC CPU is in STOP status.
3. Turn ON the power of PLC CPU.

«4— ERROR LED flickers

RESET  RUN

@~
SorP

ot Sl

(a) Power supply module: LED (green light) turns ON.

(b) CPU module: READY LED (green light) turns ON.

* When parameters and programs are not written to the CPU module, the ERROR LED (red light) of the PLC CPU flickers,
but no immediate error is occurring.After writing parameters and programs and turning the power OFF to ON, the ERROR
LED will be OFF.

1 8 2 MODULE STARTUP
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6. Power-on of servo amplifier

Turn the power ON after checking the following items.

1. Check the wiring for servo amplifier.

2. Turn the servo amplifier ON.

The communication status with the Simple Motion module can be checked on the display.

Servo amplifier LED Status Description Wiring result
display
AA Initializing standby The power supply of servo system controller is turned off Normal
while the power supply of servo ampilifier is on.
Ab Initializing During initial setting for communication specifications.
AC Initializing Initial setting for communication specifications has completed,
and then the servo amplifier has been synchronized with the
servo system controller.
Ad Initializing During communication with the servo system controller for
initial parameter setting
AE Initializing During communication with the servo system controller for the
servo motor/encoder information
AF Initializing During communication with servo system controller for initial
signal data
AH Initializing completion The process for initial data communication with the servo
system controller is completed.
b01 Ready-off The ready-off command from the servo system controller was
received.
co1 Servo-off The servo-off command from the servo system controller was
received.
do1 Servo-on The servo-on command from the servo system controller was
received.
E6.1 Forced stop warning Forced stop warning
E7.1 Controller forced stop Controller forced stop warning
warning
OFF — Control power is off. Abnormal

[Actions]

* When parameters are not written to the Simple Motion module, the LED displays "AA" or "Ab", but no immediate error is

occurring. In this case, write parameters.

« If the LED turns OFF, check the wiring for control power supply.

2 MODULE STARTUP 1
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3 POSITIONING CONTROL STARTUP

3.1 Creating a New Project

1. Installing engineering software

Install MELSOFT iQ Works or MELSOFT GX Works3, following the Installation Instruction provided with the software
package.

View video:

Product Model Description

MELSOFT iQ Works SW2DND-iQWK-E FA Engineering Software

« System Management Software [MELSOFT Navigator]

« Programmable Controller Engineering Software [MELSOFT GX Works3]
* Motion Controller Engineering Software [MELSOFT MT Works2]

« Screen Design Software [MELSOFT GT Works3]

« Robot Total Engineering Support Software [MELSOFT RT ToolBox2 mini]
* Inverter Setup Software [MELSOFT FR Configurator2]

MELSOFT GX Works3 | SW1DND-GXW3-E Simple Motion module parameter settings, sequence program creation

Note) The screen windows in this document may differ from the ones you use.
(The system uses “MELSOFT GX Works3 Version 1.007H")

2. Creating a new project

Start MELSOFT GX Works3, and create a new project.
[Project] — [New]

Series : RCPU

Model : R04 (specify the CPU to be used)

Program language : Ladder

New
Series
Type [‘ R4 ']
Program Language [ﬁ Ladder ']

The window asking about module label addition appears. Click [Setting Change].

MELSOFT GX Works3
e amodde
L [Module Name] RO4CPU
- [Start 10 No.] 3E00

Madule Label:Not use -

[T ot ot i g
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For "Use module labels", select [Yes].

|5 Operation Setting
Use Module Label Yes

. B Message
T Show the confirmation message in adding mod Yes
Navigation
) Program Editor
¥ Other Editor

3¢ Edit

i Find/Replace

e or

#FZ Monitor Use Module Label

=¥ Online Select whether to add the medule label in adding module.
= Convert

7

$ Intelligent Function Module
iQ Works Interaction

[ Import... ] Expart...

l Back to Default l I Back to User Default ]

Set as User Default

I oK I Cancel

3. Connecting the PLC CPU to a personal computer

Confirm the connection between the personal computer and the PLC CPU.

1. Connect the CPU module to the personal computer.

2. Select [Online] — [Current Connection Destination] to open the [Specify Connection Destination Connection] window.

3. Select “CPU Module Direct Coupled Setting”.
4. Select the connection method with CPU module.

‘ uSB

Oniine | Debug _Diagnostics Tool  Windo =1
Current Connection Destination...
& Read from PLC... _>
2N Write to PLC...
Verify with PLC...
Remote Operation(s)...
Safety PLC Operation... ,

Redundant PLC Operation(G) »
CPU Memory Operation...

Delete PLC Data...

User Data 3
Set Clock...

Monitor 5
FB Property. »
Watch »

4. Initializing the PLC CPU module
Initialize a memory of the PLC CPU.
Click [Initialization] in the Memory Management window.

Online | Debug Diagnostics Tool  Windo

Current Connection Destination...
& Read from PLC...
I8 Write to PLC...

Verify with PLC...

Remote Operation(s)... Device/Label

Safety PLC Operation... »

File Storage drea

Use Yalume

Redundant PLC Operation(G) »

| vake

CPU Memory Operation...

Delete PLC Data...

User Data »
Set Clock...

Monitor »
FB Property »

history file exists in the initialized target destination.

Clear Value

ntialization(E)

Refresh()

MELSOFT GX Works3

5|

@ ntialize the selected memory.
¥ Are you sure you want to continue?

Each memory will be in a status as following after initialization.
- Program Memory/Data Memory: Delete all the folders/files
* Execute the initialization and delete the event history when
‘the event

I=E%
!

MELSOFT GX Works3
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5. Settings for sequence program parameters

Set the system parameter and each module parameter.

[Creating a module configuration]

1. Select the main base unit, CPU, I/O, and Simple Motion module to be used from the POU list and drag & drop them onto
the "Module Configuration" screen.

SRt ocule Coniguration * X Element Selection =x
(Find PoU) nuje
G| % X

oepay Tagets [ AL

‘Analog Input
‘Analog Output
re Input
Simple Motion

Brormsz 2o
Brovmss o
Brormss  saxes
BMROTMSI6E  16axes

Pulse 1/0/Positioning

[Number of 1/0 Points]
2

pou . [Favor. | Fistory] odule] Urary]

2. Select [Edit] —» [Parameter] — [Fix] in the menu.

3. When the dialog box appears asking to add module labels for arranged modules, click [OK].

4. Double click on the Simple Motion module to open the "Simple Motion Module Setting Function" screen.
5. Set the parameters, then close the screen when finished.

Edit | Eind/Replace Convert View Online Debug Diagnostics Tool Window Help

w  Undo Cirlsz Ny | G R g | e g e R | B ek S
A Redo Ctr+Y
¥ cut Ctrl+X
Copy Ctri+C
[ Paste ctrl+V
Delete
Select All
Bring to Front
Send to Back

Module Status Setting (Empty)
%} Display Module Info 2

Check * >
Parameter rE e
B Start XY Batch Input E$ Input Detailed Configuration Information Window
Default Points Batch Input
MELSOFT GX Worke

Add a module.
[Module Name] RO4CPU
[Start 1/0 No.) 3E00

Module Label:Not use -

[~] Do Mot Show this Dialog Again 3 . E
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3.2 Sequence Program Creation

The use of label and function block (FB) removes the need to remember devices when programming.

View video:

1. New sequence programs creation

Appendix 3 provides the sequence program example.

2. Multiple comments display setting
Check the "Enable Multiple Comments Display" box and “Target” boxes for each language to switch the language for
comments in sequence programs.

Ve O D D ool Multiple Comments Display Setting
Toolbar(T) »
v Statusbar IEEnabIe Multiple Comments Dlsplay;I
Color and Font... Ma. Targat Bwailable Gomment Title -
PEE Ty U (i) ' 1 & = Ciomment
Zoom(z) 4 2 © ] Comment2
iich. 3 i = Camment3 3
Multiple Comments Display Setting... _> 4 = D CERmERR
L = =l Ciounmenth
f D
7 @
] 5] ]
q o = -
| ok | ’ Gancel

3. Registration of global labels

Labels are variable elements that allow you to put arbitrary names or data types to programs, etc. The use of labels allows
you to create a program without worries about devices and buffer memory, enabling the same program to be used again with
a different model/product.

1. Select [Label] — [Global].The global label registration window appears.

2. Register the global label, referring to the table below.

Global [Global Label Setting] =l
[<Filter> ] [ Easy Display <] [ Display Settine |

| | Data Type (I Class | Assien DeviesLsbel) | Initial value | Constant | Jspanese /B8 | Target) |

I 1-| ~I | | | |

‘ w 2. ] .

Extended Display: Automatic

< ol »

[] System label is reserved to be registered. [ ] System label is reserved to be released. [] The system label is already registered to the system label database.

To execute the Reservation to Register/Release for the system Reservation to Register System Label
label, refiection to the system label database is required. : @ — D .
Please execute ‘Reflect to System Label Database’. T e enT Bt Semr Eer
It is unnecessary to change reference side project when o e e baee.
sssigned device is changed in system label Ver.2. mE Z : o
= Only 10-R series/ GOT 2000 series is avaiable for system kbel Ver.2. Import System Label N RAISE

= To execute Oniine Program Change, execute Onine Program

Change and save.
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[Global label setting examples]

Label Name Data type Class Device Description
bDuringJOGInchingOperation Bit VAR_GLOBAL M81 JOG/Inching Operation flag
bJogEND Bit VAR_GLOBAL m82 JOG End Flag

bJogOK Bit VAR_GLOBAL M83 JOG OK flag

bJogERR Bit VAR_GLOBAL M84 JOG Error flag

bStartEND Bit VAR_GLOBAL M85 Positioning Start Operation flag
bStartOK Bit VAR_GLOBAL M86 Positioning Start OK
bStartERR Bit VAR_GLOBAL m87 Positioning Start Error
bPositioningStartReq Bit VAR_GLOBAL M80 Positioning Start Request
iAxisNo Word [with signs] VAR_GLOBAL D14 Axis No
uwPositioningStartNo Word [with signs] VAR_GLOBAL D16 Positioning Start No
i_JogSpeedData Double word [with signs] | VAR_GLOBAL D10 Jog Speed data memo
uwErrld Word [with signs] VAR_GLOBAL D12 JOG Error code
bJogSpeedReq Bit VAR_GLOBAL X60 JOG Speed Req

bAXxis1 Bit VAR_GLOBAL X61 Axis 1

bAxis2 Bit VAR_GLOBAL X62 Axis 21
bHomePositionData Bit VAR_GLOBAL X63 Home Position return Data
bPositioningStartData Bit VAR_GLOBAL X65 Positioning Start Data
bSyncPosiStartData Bit VAR_GLOBAL X66 Synchronous Positioning Start data
bJogForwardReq Bit VAR_GLOBAL X6E JOG Forward Start req
bJogReverseReq Bit VAR_GLOBAL X6F JOG Reverse Start Req
bStartpositioning Bit VAR_GLOBAL X71 Start Positioning req
bServoON Bit VAR_GLOBAL X7B Servo ON req

bErrorReset Bit VAR_GLOBAL XT7E Error reset

bStopSwitch Bit VAR_GLOBAL X7F Stop

bSynchronous Bit VAR_GLOBAL X7D Synchronous Axis Set

*1  The labels above are for the synchronous control system in Chapter 4.

4. Element selection window

1. Select [View] — [Docking Window] — [Element Selection].

2. Select [Module] tab in the Element Selection window, and Module Label and Module FB are displayed.

View | Online Debug Diagnostics Tool Window Help

‘Toolbar(T)
|lv| sttuspar

Color and Font...

Docking Window(K)

Zoom(2)

Switch Display Language...

Multiple Comments Display Setting...

24

dh End/Replace

R Find Results(p)
Cross Reference 1
Cross Reference 2

‘ERE A ALE aa =

Element Selaction 1 x

(Find POU)

L x| 5e o X ar

Display Target: | Al

s
'Iaz Element Selection

B progess

Device List
Device Assignment Confirmation

Input the Configuration Detailed Information

Result of Power Supply Capacity and 1/0 Points Check
Modyle Start 1/0 No. Related Area

Watch 1

Watch 2

Watch 3

Watch 4

Inteligent Function Module Monitor(1) »

LRG|
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> iQ-R Series
Main Base

Extension Base

RQ Extension Base

PLC CPU

Element Selection - x

(Find POU)

B6[E

L | v K| ar

Process CPU

C Controller

Motion CPU

Power Supply

Tnput

Output

1/0

Analog Tnput

Analog Output

Temperature Input

Simple Motion

B rRO77MS2 2 axes
B rRo77MS4
B rRO77MS8
B rRO77MS16
Pulse I/0/Positioning

4axes
8 axes
16 axes

Information Module

Network Module

Blank Cover

Q Series

Extension Base

I

RD77MS2
[Overview]

Simple Motion Module 2
[Number of 1/O Points]

E

POU List [Favorites| H\'Slo! Module : I

Module Label
Module FB

POU List | Favorites | History Module [Library




5. Sequence program creation with module labels

1. Select [Module Label].

2. Select a label from the module label list.

3. Drag & drop the module label.

4. Change the contact to an arbitrary contact or coil by double-clicking it.
5. Click [OK] to create a circuit.

6. Select [Convert] — [Convert] in the menu.

Write b 1 2

RD?_.I"J - RD??_'I e Element Selection - x
1 bl (Find POU) k| eE

— 1 - :

i 1 . Module Label -

. 3ED0:RO4CPU

3 = J: 0000:RD77MS4

= )\ RD77_1

| | L @RD77.1  Version: 02A
@ uio 1/0 No.

= )} Input/Output signal

! Input signal
B pamiuipuLsi
ballaxis RW:All axis serve ON
| Axis#1

| Axis#2

| Axis#3

| Axis#4

. Direct

Parameter

&

m

®

=]

] ]

[ S GIEEE] FoT716PLC Ready | Exid Dsmi

T

4
s
[ 1

=]

Axis monitor data

=]

Axis monitor data 2

=]

System monitor data

=]

K
K
K
C K
N M’, . Axis control data 1
iLUE 5 J! System control data
4 HP ) Axis control data 2 "
g
4 l)P J Servo input axis
T
} )} Synchronous encoder axis
J! Synchronous control
J} Cam function
Write - 1| 2 3 4 5 6 7 8 9 10 11 12 bPLC_Ready
REVEELS ROFE bR RW:PLC READY
kol LG Ready
1 X1 Yo
=l
POU List | Favorites [ History Module [Library |
2 (o)
1C) {END
Write - 1 | 2 [ 3 | a | s [ 7 8 9 10 11 12
RD77_1b5 RD77_1hFP
ynchrani= LG Ready
1 )] Al b
} o
2 (@
{EMD
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6. Sequence program creation with module FB

1. Drag & drop a necessary module FB.

2. "FB Instance Name" window appears.

Select whether the instance is registered as a global label or a local label, and input an instance name.
3. Doubile click on where a circuit addition is made.

Element Selection = X
lLocaI Label (FrogPau - 2. (Find POU) % m| %
A
E— l L st | 98 X |
Fesitionine start FE Module Label =
= Module FB
J 3. BiBEN  obENCE J. RO4CFU
= )i RD77MS4
DUTiew o bORE 1. 1 M+RD77_S¢ Positioning data set
I M+RD77_5St Positioning start FB
Uik obErE & M+RD77_1C J0G/inching operati
% M+RD77_M| Manual pulse gener:
e e % M+RD77_Ct Speed change FB

4. Select a circuit symbol, then enter variables.
5. Click [OK], and the “Input Comment” window appears.
6. After inputting comments, click [OK].

E Sl En—

@@ -l ¥ | bPositioningStartReq 5. oK

Device/Label Enelich ] Preview 6.

bFositionineStart R Positioning Start Request| Positioning

Start -Cancel
_ o -

25 Character/ 1024 Character [hputs/Limit]
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7. Move the cursor to where the circuit is added and click F9.

8. Click [OK] to create the circuit.

= ek |
[ Stop. at the Conini

obEMOE

Execution
ztatus

o bOk:EB

Marrmal
comp letion

Error
comp letion

o uErrId LI

Error code
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9. Drag & drop "RD77_1" from under [Module Label] to write the module label.

10. Create another circuit in the same

manner and select [F4 (convert)]. The circuits are converted.

Write - 1 [ o2 [ 3 ] & ] ] 3 ] 7 [ s ] 10 1| (Find POU) 8BS
bHomeP ;
itz e A A R I
it © = Module Label 5
18 (a08) Harme LoV Ji 2E00:R04CPU
Position :
Ireturn - = J. 0000:RD77MS4
|| Data 1 B s RD77_1
e Version: 02A
1/0 No.
bFasitio i L
MZ0 Ji Input/Output signal £
— t BibE o e = )l Parameter
21 c )i Axis#1
i e
glaasr\:mmmg can 9 )i Axis#2
Request . )i Axis#3
— ® i Axis#4a
RD77.1 i Axis monitor data I
r i d
= - H oo oboKE J! Axis monitor data 2
Module Module lsbel Marmal J! system monitor data
Iabel carnp letion B
| Axis control data 1
|| )i System control data
Ji Axis control data 2
Ui udxis obErrB ). Servo input axis
23 Target axis Errar i Synchronous encoder axis
completion J. synchronous control
Ji Cam function
B Ji Mark detection
UiiuStartie o uErE U 4\ Common parameter
24 i Servo network configuration
Cd 3: Error code N -
Pasitioning )i starting history
start No. = Module FB
i RO 77 StartPo [ WHRI
Ee) Positioning start FB
hPositio: h&tartEND
(L= MBS
— | BihEN 0 bENOE O
Fozitioning Exenution Exenution Positioning
Start command status Start
Feguest Cperation
flag
bStartOk
RO77 1 hisg
{ DUT:i_sthiod - o bOKB Oy
tadule hodule lzbel Morrnal Positionineg
lebel corrp letion Start Ok
bStartERR
ifcishlo w7
[ D14 Ui udxie o hErrE {—
Auxis Mo Tareet axds Error Fositioning
corrpletion Start Error
Liw Pl = uwErrld
[ D16 HUwiuStartMa orErddUw [ D12 ]
Positioning | ©4.30 Errar code  faod Errar
Start Mo Positioning code
start Mo
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7. Saving a project
Save a created project.
1. Select [Project] — [Save as], then click [Save] after entering the file name.

Project | Edit Eind/Replace Convert 15 Save as
New... Ctrl+N
O N Savein || MELSECIDR - 0F e E
E¥  Open... Ctrl+0 -
T Name Diate modified Type
Close kel HEIRD7TMS4_samplel.gid 7/9/2015 231AM  GX3 File
B save Ctrl+5 RecentPlaces Gl pp7ivisa_start_up. g3 17972015 2314M  GX3 File
I Save As... F—’ -
Delete... Desktop
Project Verify... _—
"
Project Revision 3 Libraries
Change Module Type... o ™
LY
Data Operation(E) » Computer
Intelligent Function Module(E)  » @ 1.
a I r
Open Other Format File » Metwork
File hame: RD77M54_sample_aad - Save
Library Operation » [_]
Save az type: G works3 Project [*.g#3] v] [ Cancel ]
Security(U) »
Titleda):
Printer Setup...
Other Format:
Page Setup...
[ Save as 3 Workspace Format Project ]
LN M e Please change the windows with this button to use workspace format project.
é Print. Ctrl=p W' (MELSOFT Mavigator supports this format, )
Recent Projects(G) »
Start GX Works2
Exit(Q)

[Saving data]

» Parameters and sequence programs of the PLC CPU

* Positioning data and parameters of the Simple Motion module
« Parameters of servo amplifiers

8. Writing to PLC CPU

Write set parameters and created programs to the PLC CPU.

1. Select [Online] — [Write to PLC CPU] to open the Online Data Operation window.

2. Check the "System parameter/CPU parameter”, "Module parameter”, and "Program" boxes.
3. Click [Execute] to start writing the selected items to the PLC CPU.

4. Click [Close] after completion of the writing.

online | Debug Diagnostics Tool  Windi s 2y s (E=R[EaR(S0)
Display ~ Setting  Related Functions
Specify Connection Destination... =00 i
Legend
& Read from PLC... 1
. Open/Close AlID) Deselect Al % CPU Built-in Memory @ SD Memory Card Intelligent Function Madule
1
# ﬂrlt& to PLC... l > Module Name/Data Name * B B Detail Title Last Chares. Size (Byte) =
- - — fi RD77MS4_sample? one u]
Verify With PLC... e
& System Parameter/GP U Parame. 2015/06/25 173642 |Not Galeulation L
Remote 0perat|on(§]... 3 Module Parameter 2015/06/25 174235 |Not Caleulation
@ Simple Motion Madule SettingD. 2 =] Detail 2016/06/25 173843 |Not Caleulation
CPU Memary Operation... B Womory Cord Porameter 2015/06/25 17.3359 | Not Calculation L4
48 Remote Pazsword 2016/06/25 17:33:50 Mot Caleulation
Delete PLC Data... | Olabal Label
= @ Global Label Setting 2016/06/25 174622 |Not Caleulation
User Data(E] » # Global Label Initial Value
@ GLBLINF 2015/06/25 174622 |Not Galeulation
Set Clock 5 Local Label Initial Value o
;
Monitor(1) B Memery Gapscity
Program Memory Free
Wﬂt(lh(‘_r) ¥ [ ] 160/160KB8
Legend Data Memory Free
W v [ | 2046°2043KB
W Foreosed Device/Labe| Memory (File Storage frea) Free
| es6ro56KE
| Decreased
SO Memory Gard — Free
B or Lees
u 3 ] 0/0KB
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3.3 Parameter Settings for Simple Motion Module

1. Startof Simple Motion module setting function
1. Double click [Simple Motion Module Setting] in the menu of MELSOFT GX Works3 to open the Simple Motion Module
Setting Function window.

View video:

GX Works3 Menu [Simple Motion Module Setting Function]

A MELSOFT Simple Motion ting Function C: 1_sample2_eng.gx3
i project Edit View Online Window Help

ie
o000:RD77MS4

step 2: et the syste

step 3: Setthe

step 4: Set the

M ‘Simple Motion Module Monitor
1

T [now
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2. System settings

1. Select the [System Configuration].

2. Set the servo amplifiers according to the machine.
3. Set the details of servo amplifiers.

4. Click [OK], then the set servo amplifier is colored.

o [[Aamss.

§ 0000:RD77MS4])-System .. x

| Amplifier Setting[Axis #1]

Servo Amplifier Information

Servo Amplifier Series

Amplifier Operation Mode [Staﬂdard v]

Use as Virtual Servo Amplifier
External Synchronous Encoder Input
Invalid - Only MR-14-B-RJ which is compatible with

scale measurement mode can be used.
Servo Parameter

- TR e MS4_somple2_eng 0 MS4{]-System Configuratio
e o MR. Configurator2 parameter setting screen
Dbwac | w0 [[mannE Servo Parameter is started and servo parameter can be set,
n BBl # 0000:RD77MS4{}-System ... x Setting

Set up the servo parameter directly by the serva driver made by Mikki
Denso Ca., Lkd.

) SettngProcedure of
‘Smol Motion Vodue.

e
e
e
=
e
[
B
meTaE

‘Smole Motion Module Hantar

[ onkor

3. Parameter settings

[Equipment specifications]

Machine configuration : Horizontal ball screw

Unit setting : 0:mm

Ball screw pitch : 10000.0 [um]

Reduction ratio (NL/NM) : 1/2 (Load side [NL]/Motor side [NM])

* The load-side ball screw is made to rotate once by rotating the motor twice.
Encoder resolution : 4194304 [pulse/rev]

Servo amplifier : MR-J4-10B

Servo motor : HG-KR series

[Operation procedure]

1. Select [Parameter] from the Menu.

2. Click [Compute Basic Parameters 1] to open the electronic gear calculation screen.

3. Set the parameters according to the machine specification. After the setting, click [Compute Basic Parameters 1] to
calculate the electronic gear.

4. Click [OK] to write the electronic gear data to the parameters.
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Entry

and enter the machine data to automatically set the basic parameters 1
(unit setting, No. of puises per rotation, movement amount per rotation and unit magnification).

[~ Machine Components : [Ball Srew, Horizontal D —

0:ald extermal Tt Senal)

R e —
Twe Lead of Ball Screw (PB) 10000.0  [um]
‘Set the logic of external input | Reduction Gear Ratio (NL/NM)

Signal (praximity dog, exter...

S ' ]
@I Colaate redicton ratoby eeth o dameters

Encoder Resolution | 19404 [puisefre]

TP e T——

o
Set digtal fiter for each

Setting Range

(3 0000:RD77MS4[]-Parameter x

iy i
=

e

Caleulation Result

Basic Parameters 1 |Unit Settng e
No. of Pulses per Rotation 4154304 puse

[

st o e o 4
Trceeral ey

et Movement Ameunt per Rotation | 10000.0 pm —_— =
[ Unit Magrification 11 Times

P e | 1019 OuputOpen Colectar
Foutpe secton e

step's et the o s aresult of calalation, no error occurs in the movement amount.

Applying the calculation result above,

e I e et [m]  the error for the movement amount fur 4 *  Error Calaation
| |
ok | concel ]

ot T

Pr. 10Deceleraton tme 0

[ . 1Baclosh campersaton
step 2. Set the system configuration amount .
System setig

Pr.82Forcedstop valdjald slecton

[
st2p 4 Set the servo parameter
[Plsevopaneter

step 5 Set the operation

Bl o the envo ampfie
But Servo READY signal OFFeror”

1. Set [Pr.82 Forced stop valid/invalid selection] to "1: Invalid".

[Pr.82 Forced stop valid/invalid selection] is set to “valid” as default for safety. Since the machine does not use
forced stop, change it to "1: Invalid".

2. Set the "Input type" in [Pr.116 FLS signal selection], [Pr.117 RLS signal selection], [Pr.118 DOG signal
selection], and [Pr.119 STOP signal selection].

Select "15: Invalid" since the machine does not use Data set method, FLS, RLS, and STOP for home position

return.
Display Filter [Mayﬂ hd I [Canpuie Basic Parameters 1]
— Pr.116:F1 6 signal selection : 1:Servo Amplifier
I;l Common Parameter Pr.116:FLS signal selection : Inpuf | 0:Simple Motion Module
\ Pr82Forced. terminal 1:Servo Amplifier
R SR R Pr.117:RLS signal selection : Inpuf| 2:Buffer Memor
type

Pr.24:Manual pulse
generator Incremental Sync. ENC
input selection

2.

Set common/basic/detailed/home position return/expansion parameters where necessary.
(Refer to Appendix 2 for setting examples.)
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4. servo parameter settings

[Operation procedure]

1. Select [Servo parameter] in the menu.
2. Click [Basic] to open [Common - Basic].

i@Axist | slRead [ Set To Defauit Goverify [ Parameter Copy

3.

Rotation direction selection

[CCW dir. during fwd. pls. input, CW dir. during rev. pls. input v]

Forced stop(*AOP1)
Servo forced stop selection 4.

Fiter 2.

Start Data Filter 3

Viraton
ontrol Param toue
ontrol Parar con congng
B Uist disy

Disabled (The force stop input EM1 and EM2 are not used) r

3. Set [Rotation direction].

Point

Set rotation direction according to the machine.
Select from [CCW direction during forward pulse input, CW direction during reverse pulse input], or [CW
direction during forward pulse input, CCW direction during reverse pulse input].

CCW direction during forward pulse input ‘ @ CW direction during reverse pulse input

4. Set the Servo forced stop selection to "Disabled".

Pointp

The "Servo forced stop selection" sets whether to read forced stop input signals via servo amplifiers.

This parameter is set to "Enabled (Use forced stop input EM2 or EM1.)" as default for safety.

If an error occurs on mechanical system due to crush, etc., establish the absolute position after adjusting the
error and ensuring safety. Since the machine in this section does not use forced stop, change it to "1:
Disabled".
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=58 Function display -
i~ Operation mode

= Common
.. Basic Regeneraﬁ\.fe opﬁt.:n("RFTG}
Exctension Regenerative option setting At
. [Rﬁgen. option is not used
Extension 2

Alarm setting
Tough drive
Drive recorder > 6.

mll| Component parts [Selected Items Write ] [ Single Axis Write

Brake output(MBR)

[ uses electromagnetic brake interlock (MBR)
Electromagnetic brake sequence output

0| ms (0-1000)

-} Component parts 1

- POSITION Control

Battery(®ABS, **COP4)

- Torque control Absolute pos, detection system sel,

- E'fervo adjustments [Disabled (Used in incremental system) V] +
Basic Home pos. set condition sel. 7
Extension

Z-phase must not be passed ']

Filter 1

5. Select "Component parts" to open the Component parts window.
6. [Absolute position detection system/Incremental system selection]

~ Servo motor
Encoder cable(*COP1)
Encoder cable communication methed sel.

2-wire -

Select "Disabled (Used in incremental system)" for absolute position detection system selection.

7. For the home position setting condition, select "1: Not need to pass servo motor Z-phase after power on".

Point}3

When "1: Not need to pass servo motor Z-phase after power on" is selected, the home position return can be

executed without waiting for the motor to rotate one time or more.

Set servo parameters where necessary.

5. Positioning data setting

The following explains how to set positioning data through a program example in which the axis travels back and forth from

the home position (PO0) to P1.

[Operation example when the axis moves back to the home position (P0) after moving to P1]

<Position [mm]>

A
P1=100.0mm[— —— —— —— — _J
| |
P0=0.0mm > Time
<Speed [mm/min]> | |
| |
2000.00 \ .
| |
-8000.00
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[Operation procedure]

1. Select "Axis #1 Positioning Data" in the menu.
2. Select [Data Setting Assistant].

nfiguration
ction

<Pasitioning Comment>

<Positioning Comment:>

<Pasitioning Comment >

<Positioning Comment>

sitioning Data
ning Data

I

Display Fiter | Display All Data Setling Assistant [ offine Smuation | [ Automatic Command Speed Calc. ] | Automatic Sub ArcCale. |
Ttobe | Acceleration | Deceleration
Operation patterm Control method D ool | me i o | positoning address | Arcaddress | Commandspeed | T

I

Cperation patterm

succession,

The operation pattern designates whether positioning of a certain data No. s to be ended with just that data, or whether the positioning for the next data No. is to be carried ot

.

3. Select the positioning control method and enter each item.

Data Setting Assistant

Set the Positioning Data

=

Positioning control method

1-ands linear control (ABS)

1-axis linear control (INC)

1-axis fixed-feed control

1-axis speed control (FWD)

1-auis speed control (RVS)

Speed-position switching control (FWD)
Speed-position suitching control (RVS)
Pasition-speed switching contral (FWD)
Position-speed switching control (RVS)

2-axis lnear interpolation (ABS)

2-axis linear interpalation (INC)

2-axs fixed-feed control

Cireular interpolation control with auxilary point (ABS)
Cireular interpolation control with auxliary point (INC)

imtorrlation contral with + rnze o

- Item

Setting Value |

Reference axis
* £ Interpolation axis
Axis #1 to be interpolated
Axis #2 to be interpolated
Axis #3 to be interpolated
=1 Command speed

i

1000000.0 um

Reference axis
* £ Interpolation axis
Axis #1 to be interpolated
Axis #2 to be interpolated
Axis #3 to be interpolated
=) Arc address.
Reference axis
Interpolation axis #1
Operation pattern O:END
~ | |51 Acceleration/deceleration time

200,00 mm/min

Set the command speed for positioning.

Setting Range : 0.01 to 3000.00 mm/min

If "-1"is set for the command speed, the current speed (speed set for previous positiening data No.) wil be used for positioning contral.

4.

Cance
Positioning | Positioning | Positioning | Command Operation | Acceleration | Deceleration | Dwell time | M-code
control data No. address speed pattern time No. time No.
method
1-axis linear 1 100000.0um 2000.00 1: CONT 0:1000 0:1000 0:0 ms 0
control (ABS) mm/min
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4. Click [Set] to close the Data Setting Assistant window and display the positioning data window.

Display Fiter [ Display Al ~| [ DatasettngAssistant_| [ Offine Smulation | [ Automatic Command Speed Calc, | [_Automatic Sub Arc Calc, |
No. |Operation pattern Control method i:h’:f tTa::d Aﬁfﬁ:“” Diﬁ':::."” Positioning address | Arc address Command speed | Dwell time M-code ||:|

4 oo D1h:ABS Linear 1 - 0:1000 0:1000 100000.0 pm 0.0 2000.00 mmjmin O ms ]
T

2
<Positioning Comment>-

3 2

< i v

Operation pattern
The operation pattern designates whether positioning of a certain data No. is to be ended with just that data, or whether the positioning for the next data No. is to be carried outin
succession,

Create the positioning data in the same manner for the axis moving back to the home position from P1.

No. | Operation | Control | Axis to be Acceleration | Deceleration | Positioning | Arc Command | Dwell | M-code
pattern system interpolated | time No. time No. address address | speed time
1 1: CONT 01h:ABS — 0:1000 0:1000 100000.0 0.0um 2000.00 Oms 0
Linear 1 um mm/min
2 0: END 01h:ABS — 0:1000 0:1000 0.0 0.0um 8000 Oms 0
Linear 1 um mm/min
5. Positioning data creation is completed.
6. Saving a project
Save a created project.
1. Select [Project] — [Save As]. Enter a file name, then click [Save].
ﬁ Save as @
..E. IOt 1 A3 ¥ A3 ST ST T I LIRS saveint | B MELSEC A - @% e m-
i Project | Edit FEind/Replace Convert View Onlin - M - Diste rmodified Type
[ New.. Chrl+N Y <X g HE|RDTTMSH_samplel.g<d TAUI01S BILAM B3 File
: Y Open Ctiso Recent Places [ anT7sa_start_up.gx3 WA ZILAM G File
: Spen... 4Fi) | & | 5 -
: Close b UTE YL Dok
- l+5 sF& aF? aFs esktap
B Save Eh ProgPou [PR ==
I Save As... u:u.J
3 Libraries
Delete... I.
Project Verify... 1
A Computer
Project Revision 3 —
Change Module Type... ‘0& < m v
Metwaork
Data Operation(E) » File name: ROPPMSA_sample_aad - Save
Intelligent Function Module(E) y b RDTT1 Save as lype GX Warks3 Praject [*.gx3] v] [ Cancel ]
hsl
Open Other Format File r— THetar: 1.
Other Format:
[ Save as a Workspace Format Project ]
I -\-I Please change the windows with this button to use workspace Format project.
LW (MELSOFT Mavigator supparts this format.)

[Saving data]

» Parameters and sequence programs of the PLC CPU

* Positioning data and parameters of the Simple Motion module
« Parameters of servo amplifiers
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7. Writing to the Simple Motion module

1. Select [Online] — [Write to PLC...] to open the Online Data Operation window on MELSOFT GX Works3.
2. Select the Simple Motion module setting.

3. Click [Execute] to write the parameters and data to the Simple Motion module via the PLC CPU.

4. The confirmation message window for flash ROM overwriting appears. Click [Yes].

5. Click [Close] to complete the writing to the Simple Motion module.

i Project Edit Find/Replace Convert View m‘ Debug Diagnostics Tool Window Hi

i B‘B@L@l _]asf Specify Connection Destination... o
it B MG S e 5 ], (M Readfrom PLC...

E-H—HP?T-W(){}‘— I % [ 4tk 44k yrll B9 Write to PLC... @l.,
i1 bt s ke | Fe sre G dn | 3ty ate 213

r* [ ProgPou [PRG] [Local Label ... [N Verify With PRC...
Write - 1 2 Remote Opergtion(s)...
ST DI, :

Online Data Operation =)l
Display  Setting  Related Functions
1
pen/Close AID | [pessiectai]  ® OPU Bt Memory B SD Memory Gord () Weligent Functin Modle
Module Name./Data Name * [} B Detai Title: Last Change Size (Byte) =
5] [
[m] T
2 o 2 2015/06/26 178642 |Nat Ol £
8] 2016/06/25 124235 |Not Cal
e Detail 2016/06/25 173843 |Not Cal
Memory Gard Parameter 2015/06/25 113359 |Not Galeulation L
fan Remote Password [=] 2015/06/25 17:33:59 | Not Galoulation
) Global Label [m
@ Global Label Setting u] 2016/06/25 174622 |Not Caleulation
& Global Label Initial Value O —
€ GLBLINF [5] 2015/06/25 174622 |Not Calou| VELSORT GX Warks3 L=
& Local Label Initial Value o

;
Sy ey Goracs. T3] @ Overanite contents of flash ROM, Are you sure you want to continue?

Memory Gapacity

Size Caleulation ‘P’“g'a'” Memary

4. [ e

Legend
W vsed T
o Free
n - ] esusamocs
5D Memory Card 3.
Hor L
B o tess ‘ CT

[Writing data to the Simple Motion module]

* Parameters and servo parameters

« Positioning data and block start data

» Synchronous control parameters and cam data
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3.4 Operation Check

The sequence program used in this section is an example using R0O4CPU and RD77MS4.
When another different module is used, the signal assignment differs. Refer to MELSEC iQ-R Simple Motion Module User's
Manual (Application) for details of each signal.

3.4.1 JOG operation

1. ServoON

Servo amplifiers become servo ON status by turning ON [All axis servo ON (Y1)].
1. Move the PLC CPU switch (RESET/RUN/STOP) to the RUN side.

2. Servo ON by a sequence program

Select [Online] — [Monitor] — [Start Monitoring] to switch to the monitoring status.

Move the cursor to Servo ON req (X7B).
Servo ON req (X7B) is turned ON by double clicking it while pressing SHIFT key.

ROTT 1.
KO

)
RRE ADY

@ ROTT 1. (RDTT 1. RDTT_1. ROTT 1.0
HO b D1 1
— gl | L L O
(2)
Servo Ok (RN U S R:Zynchro RW:A I axis
req READY nization zervo O
flag(Direct)

Pointp

Double-clicking a device while pressing SHIFT key changes the status of the device from OFF to ON, and vice
versa.

2. JOG speed settings
Turn ON the JOG Forward Start req and the JOG Reverse start req after setting JOG speed.
1. Double click the "JOG Speed Req" (X60) while pressing SHIFT key.

0000 i JoeSpe -
[ny ]
10000

DMOWP
Jog Speed

data rmerno
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3. JOG start

Confirm that the workpiece moves in the “+” direction by forward command, and in the
1. Select Axis 1 (X61).

2. Select either the JOG Forward Start req (X6E) or the JOG Reverse Start req (X6F).
Move the cursor to "JOG Forward Start req" or "JOG Reverse Start req", and double click it while pressing SHIFT key.

direction by reverse command.

bJogFar-- RDT7 1.  RDT7_1.--
HEE ®i B0 bDuringd---
— | L 1BF ni31
(13 JOG nehi
Wlele] FREADY REBUSY g
Forward Axiztl- Cperation
Start req #186) flag
bJogRey
HEF
welc]
Reverze
Start Req
bogFor= b.JogRew---
HEE HEF bOuring:-
—IBt JBF MET
(18} JOG hehi
Welc] JOG g
Forward Reverse Operation
=tart req  Start Reg flag
bz
HEl ] iizho
— | 014
f 0
(21
iz 1 Axiz Mo

4. Confirming JOG operation

Check the JOG operation in the Axis Monitor window.

Signals, such as Forward JOG start and Reverse JOG start, can be added from the Selectable ltems in the Axis Monitor
window.

1. Click [Select Monitor Item] in the Axis Monitor window.

2. Select items to be added from the Selectable Item list.

3. Select "Cd.181 Forward JOG start", then click [Add].

4. Click [OK] to go back to the Monitor window.

4 RERER :
Axis Monitor Meritor Tyoe: s Axis Monitor Moritor Type: FontSize:. [ SelectMonitor ltem | Module Information List M
A #1 Ao #1 @pcreovey |
= Md.26:Axis operating status | Waitng e
Md.20Feed currentvalue | 0.0 ym i i T T
Md21:Machine feed vale 0.0 ym Wd.44:Postoning data No. oh g
Md.23:/xs error No. being excuted - Maesseoonyy |
s Wd.47 Postoning data beng
ted : Operat Postioring Comples < to.
Md.26:Axis operating status | Watting s e R [2[3]a]
Md.28:Axis feedrate 0.00 mimy/min Md.47:Postioning data being | _
exscuted : Control method (2]3]8
Md.47:Postioning data being
executed : Acceleration time |0:1000 @ [1Md.50:Forced stop mput(U0¥G4231)
M-
Md.47:Postioning data being s o,
‘St the monitar ftem and the display order. executed : Deceleration time 0:1000 [1]2[s[4]
Mo. M. 31Status : Error detecton B
Gowing: [DisplayAl -] The update rate of the monitor depends on the nf| Md.47:Positioning data being. s No.
. saaned mewbe - ot TaT2 [ 7]
Selectable Item Monitor Item and the Display Order  Number of || iterpoated M. Ltatus : Asis warning detecton
Cd. 143:Command torque at torque control mode 3 M. 20:Feed arrent value i s, [1]2[3 4]
Cd. 144:Torque time constant at torque control mode (Forward direct; . 21:Machine feed value CEnE BLAD
€d. 145:Torque fime constant at torque control made (Reverse diect M. 23:Axis error No. Pi:102:Deviion cotnt o i et e ot )
€d. 146:Speed limit value at torque control mode Md. 24:Axis warning No. Md.103:Motor rotation speed 0.00 r/min @ [Md.51:AMPess operation mode(U0¥G4232)
cd alie at o M. 26:A0s operating status Md.104:Motor current value |0.0 % @ M. 133:0peration cyck over flag(UD¥G4235)
. 148:Acceleration tme at confinuous operaton to terque control m. Reset toDefault | |, 7510 feedrate to.t0gsenostatis 1o i A TR
d. 149:Deceleration tme at continuous operaton to torque control m. ! No. “
. : . Md_108:Servo status 1 ©
Cd. 150:Target torque at continuous operation to torque control mode . 47:Positonn data beng executed : Operat| | M. 108:Serie oFF T
Cd.151:Torque time constant at confinuous operation to torque contr o : Control i R Y
Cd. 152:Torque time constant at continuous operation to torque contr. Md. Accrler ||| EEERE S
.500: B
d. 153:Contral mode switching conditens . 47:Positoning date beng executed :Deceler| | H-S00558n0 s@ue 7 ope
. 154:Control mode switching conditions (Parameter) . s to | e arention
. 47:Positoning data being executed : Mecode || | S - Wd. 15:No. ofFash ROM writng(UO¥G4229) | | |
Cd. 18 1:Forward JOG start 12 M. 102:Deviation counter L ovme]
. M. 103:Motor rotation speed . Md.52:Searchng flag for driver communication
d. 183:Execuion prohibition flag Md. 104:Motor current value Ic"'“”'R’"""d JOGIeLxt Complete of searching for driver ..
d.400:Main shaft dutch command M, 108:Servo status 1 Serve alarm Md.53:SSCNET control status(U0¥G4233) -
d.401:Main shaft ctch contro invalid commend H M. 108:Servo status 1 Servo warming |
d.402:Main shaft ctch forced OFF command M. 114:Servo alarm
Cd.403:Auxiiary shaft dutch command - M. 500:Servo status 7 : Driver operation dlarm -
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Check the status of each area in the Axis Monitor window during JOG operation.

Module Information List

1282.9 ym

@ [PLC READY(YD)
@ [re0v)
@ flag1)

1282.9 ym
——

JOG Operation
100.00 mm/min

@ [All axes servo ONIY1)

Md. 108:Servo status 1: READY ON
Axis No. | B0

Md.47:Positioning data being
executed : Operation
pattem

Md.47:Positioning data being |
executed : Control method
Md.47:Positioning data being
executed : Acceleration time |0:1000
No.

Postioning Complete

Md.47:Posttioning data being
executed : Decaleration time | 0:1000
No.

Md.47:Positioning data being
executed : Axis to be -
interpolated
Md.47:Positioning data being
executed : M-code -

Md.102:Deviation counter |0 pulse

Md. 108:Servo status 1.2 Servo ON

@ |Md. 50:Forced stop input(UO¥G4231)

BUSY |
=D |_Ban |

Md.31:5tatus ; Error detection
Md. 31:5tatus : Axis warning detection

@ [Md. 1In test mode fiag(U0¥G4000)

@ [wd.51:AMP (U0¥G4237)

@ [Md. 133:0peration cyde over flag(U0¥G4239)
[Md. 132:Set operation cyde(U0¥G4238)
=2 E

]

]

]

1

Md.103:Motor rotation speed | 20.02 r/min ) |

Md.104:Motor current value 0.0 % . o

= o (1. 35:Marimum operaton tme(Uo¥G905) }
Md108:5envo status 1 | Sus

Servo waming |Md. 19:No. of Fiash ROM writing (UD¥G4224) |

Md 114:5erv dm - [ 0 times |

Md.500:Servo status 7 e |md. 52: flag for driver 10¥G4234) |

Driver operation alarm [ searching i icati. |

M§-5 Driver operation | _ [Md.53:5SCNET control status(U0¥G4233) ]

i [ Waiting for command accepted |

|Md. 131:Digital OSC. running fiag(UO¥G4011) |

Stopped |

PLC READY (Y0) ON?

READY (X0)

Synchronization flag (X1)

All axes servo ON (Y1)

Md.20: Feed current value —

Md.21: Machine feed value

Md.26: Axis operating status JOG operation
Md.28: Axis federate 100.00 mm/min
Md.108: Servo status 1: READY ON ON?

Md.108: Servo status 1: Servo ON

BUSY Is Axis1 ON?

Cd.181: Forward JOG start

Cd.182: Reverse JOG start

Is the starting axis ON?
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5. Confirming the motor rotation direction

Switch the motor rotation direction to forward/reverse.

1. Select [Servo Parameter].

2. Select [Basic].

3. Select the servo motor rotation direction according to your machine.

| MELSOFT Simple Motion Module Setting Function C:¥Users¥RRO9941¥Desktop¥RD77MS4_sample2_eng.gx3 - [0000:RD77MS4[]-Servo parameter] =N = =]
Project Edit View Online Window Help

Co... B al1-Parameter [y JUoppUE g R NIPR 5> 0000:RD77MS4[]-Axis #1 Po... 4 ¥ ~

+]J Read [B) Set To Default §g verify [ parameter Copy

unction display - 3

- [l - Selcied liems Wiite ] | Single Axis Write
e I ) e

o Rotation direction(*POL) IFncoder output pulse(*ENRS, “ENR, *ENRZ)
T 2 Rotation direction selection [Encoder output pulse phase
| - cew di. during fid. pis. input, CW dir. during rev. pls. input || [l [Advance A-phase 80° by CCW Phase Setting
Extension 2
oenson?. e of encoder output pue
o 9 Servo forced stop selection 000 puise
Tough drive
o = Disabled (The force stopinputEM1 and EM2 are not used) = | Encoder Qutput Puise
Drive recorder

Component parts
Position control
Torque control

Servo adjustments
Basic

Extension

Filter 1

Filter 2

Filter 3

Vibration control
One-touch tuning
Gain changing
ist display

Zero speed(75F)

Zero speed 50 rjmin (0-10000)

simulation (1.1} | insert | car|num 4

Pointp

Set the rotation direction according to the machine.

Select from [CCW direction during forward pulse input, CW direction during reverse pulse input], or [CW
direction during forward pulse input, CCW direction during reverse pulse input].

After writing servo parameters to the Simple Motion module, cycle the power of both the servo amplifier and
the Simple Motion module.

CCW direction during forward pulse input ‘ @ CW direction during reverse pulse input

6. JoG operation check is completed.
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3.4.2 Home position return (Establishment of the home position)

There are two types of home position return control:

+ Machine home position return which does not use address information to establish the home position.

» Fast home position return which performs positioning by using the coordinate defined by machine home position.
This document explains the method of performing the machine home position return using Data set method.

View video:

e

After setting "9001" as the positioning start No., the home position return is started by turning ON the Positioning start signal.

Item Buffer memory Signal Description
Axis 1 positioning start No. 4300 — Set the positioning start No. Set “9001” for machine
home position return.
Axis 1 positioning start — Y10 Execute the home position return and positioning start.
Point

After setting "9001" as the positioning start No., the machine home position return is started by turning ON the
Positioning start.

1. Setting the home position return No.
1. Select the Axis 1. Double click it while pressing SHIFT.

bz
HE1 [S] ifcizhlo
— | D_?4
21 1. MOWP
iz 1 Axiz Mo
bfxis2
HEz [ ifwxizhlo
| D_?4
{25) MOWP
iz 2 Axiz Mo

2. Starting the home position return
1. To set the positioning start No. (9001) to the buffer memory, double click X63 while pressing SHIFT.
2. To start the positioning, double click "Positioning Start Request”.
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3. Confirming the home position return

1. Check the status and monitor display values shown above in the Axis Monitor window.

Monitor Type:

Axis(Output Axis)

Module Information List

Axis #1
s

@ [PLCREADY(YD) ]

Md.20:Feed current value 0.0 um

0.0 pm
s

@ [READY(XD) |

@ |Synchronization fiag(X1)

@ [All axes servo ON(Y 1)
|Md. 108:Servo status 1 : READY ON

Md.26:Axis operating status
Md.28:Axis feedrate

‘ Axis Mo, -2 3|4

d.30:BExternal input signal :
Lower limit

|Md. 108:Servo status 1 : Servo ON

Md.47:Positioning data being
executed : Acceleration time |0:1000
Ho.

Md.47:Positioning data being

executed : Deceleration time | 0:1000
Mo.

|
|
|
‘ [axisno. il 23 74] |
]
|
|

Md.30:External input signal : an
fipit @ [Md. 50:Forced stop input(U0¥G4231)
Md.31:5tatus : HPR request OFF [Busy.
flag
‘ [axisno. [1]2]3]a]

Md.31:Status : HPR oN
complete flag |Md. 31:5tatus : Error detection

.44 fin 0. | xisNo. |12 3|4
being executed ‘ =
Md.47:Positioning data being Md. 31:Status : Axis warning detection
executed : Operation Positioning Complete || — —
e xsro. [1]2]3 4]
Md.47:Positioning data being | @ [Md. :In test mode flag(U0¥G4000) ]
EEEE iy TR @ [Md.5 1:AMP-ess operation mode(U0¥G4232)

@ [Md. 133:0peration cyde over flag(U0¥G4233)

|Md. 132:Set operation cyde(U0¥G4238)
[ 0200h:0.444 ms

|
|
|
|Md. 134:0peration time(U0¥G4008) |
|
|
|

[}

Md.47:Positioning data being ‘ b=
executed : Axis to be B |Md. 135:Maximum operation time(U0¥G4002)
interpolated - [ 0 ps

Md.20: Feed current value 0.0[um]
Md.21: Machine feed value 0.0[um]
Md.26: Axis operating status Waiting
Md.28: Axis feedrate 0.00[mm/min]
Md.31: Status: HPR request flag OFF

Md.31: Status: HPR complete flag ON

4. Home position return check is completed.
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3.4.3 Positioning control

This section explains the operation check method for positioning control which performs positioning to a specified position
using address information.

Positioning is started by a sequence program or a function block.

In this example, positioning control is started by a function block, and synchronous control is started by a sequence program.

View video:

[Operation example when the axis moves back to the home position (P0) after moving to P1]
<Position [mm]>

A
P1=1000mml- — — — —

<Speed [mm/min]> ’ |

2000.00 \1l i > Time

-8000.004'— _ — }_ _l

Positioning is started by setting the positioning start No. and turning ON the Positioning start signal.

Item Buffer memory Signal Description
Axis 1 positioning start No. 4300 — Set the positioning start No.
Axis 1 positioning start — Y10 Start the positioning.

1. Setting the positioning control start No.
1. Set the positioning start No. Double click the Positioning Start Data (X65) while pressing SHIFT.

bFozitio--
WA K1 LwPositi=-
— | D16
E)) I 1. MOWP o
Fositioning Positioning
=tart Data Start Mo
b ZvncPos
AR (] uwPogitis-
— | 018
f 1
(404) MOWP
Swvichrono Poszitioning
Lz Start Mo
Fositioning
Start data -
bHomeP---
HE3 2001 LwPositi--
— | 016
f 1
{408) MOWP o
Horne Positioning
Fosition Start Mo
return
e e
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2. Positioning start

2. To start the positioning, double click M80 while pressing SHIFT.

bH omePositi-
KA

wture Dats

‘ositioning
tart Feogquest

ROTT
r

L

Mesdule label

wilkixishio

{ 114
{ ¢
(1]

Ak M

uwPositioni-=:

r
{ D
[1]

atitiching
Start Ma

MAD 77 _StartPoaitioning 00E 2
BibEN

Exmoution Eemcu
|

gtart Mo

3. Confirmation of Axis 1 positioning control

Check that Axis 1 moves to 100.0 mm and goes back to 0.0 mm through the Feed current value for Axis 1 in the Axis Monitor

window.

[

o bENCE
=]

stion stakus

}[ll'l'|,l|l_|].-= bk B
Module label Mermal completion
Huwisstsce obErE
o o
Target asis cormg letion
HuwisSmne o LErrid LIW
0 [
Cd 3 Positionirg Error code

uwErrid

cofe

Check that the Axis feedrate for Axis 1 is equal to the command speed.
Check each monitor value and status through the Axis monitor.
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Module Information List

|pLC READY (YD)

READY(X0)

[ fag(x 1)

Al axes servo ON(r1)

et o] Md. 108:Servo status 1 : READY ON

Md.28:Axis feedrate 2000.00 mm/min wato. [i2[3]a
Md.30:External input signal : on Md. 108:Servo status 1: Servo ON
Lower limit ]—-_'_'stm 203 a
Md.30:External input signal : oN
Upper Md. 50:Forced stop input{U0¥G4231)
Md.31:Status : HPR request BUSY
=7 AdsNo. 234
Md.31:5tatus : HPR OFF
complete fiag Md. 31:Status : Error detection
Md.44:Positioning data Ho. 1 Aads No. 1023 |a
being executed
Md.47:Posfbon'ng data being Continuous Posiioning Md.31:Status : Axis warning detection
executed : Operation Gontrol Asdis No. 123 a
pattern
Md.47:Positioning data being | 1-axis linear control @ |Md. 1:In test mode flag(U0¥G4000) |
executed : Control method | (ABS) @ [Md.51:AMPess operation mode(UD¥G4232)

Md.47:Positioning data being
executed : Acceleration time | 0:1000
No.

Md.47:Positioning data being
executed : Deceleration time | 0:1000
MNo.

Md.47:Positioning data being
executed : Axis to be =
interpolated

Md.47:Positioning data being | _
executed : M-code

Md.102:Deviation counter 0 pulse
Md.103:Mator rotation speed 400.01 r/min
Md.104:Motor current value | 0.0 %

Md.108:Servo status 1 :
Servo alarm
Md.108:Servo status 1 :
Servo waming
Md.114:Servo alarm -
Md.500:Servo status 7 :
Driver operation alarm

Md.502:Driver operation
alarm No.

€d.180:Axis stop OFF
Cd.181:Forward JOG start OFF
(Cd.182:Reverse JOG start | OFF

@ [Md. 133:0peration cyde over flag(U0¥G4239)

I
|Md. 132:Set operation cyde(U0¥G4238) |
| 0200h:0.444 ms |
]
|

[Md. 134:Operation time(U0¥G4008)
[ ops

Md, 135:Maximum operation tme(U0¥G4002)
0 ps

|Md. 19:Mo. of Flash ROM writing(U0¥G4224) |
| 0 times |
|Md. 52:Searching fiag for driver communication ax... |
| Complete of searching for driver co...

Md. 53:SSCNET control status(U0¥G4233)
Waiting for pted
Md. 131:Digital OSC. running flag(U0¥G4011)
Stopped

OFF

OFF

Md.20: Feed current value

Md.21: Machine feed value

Md.26: Axis operating status

Position control

Md.28: Axis feedrate 2000.00[mm/min]
Md.30: External input signal: Lower limit ON?

Md.30: External input signal: Upper limit ON?

Md.31: Status: HPR request flag OFF?

PLC READY (Y0)
READY (X0)

Synchronization flag (X1)
All axes servo ON (Y1)

BUSY

Is the starting axis ON?

4. Positioning operation check is completed.

3 POSITIONING CONTROL STARTUP

3.4 Operation Check

47




4 SYNCHRONOUS CONTROL STARTUP

This chapter describes synchronous control, mainly about the synchronous control parameter, positioning data for

synchronous control, and operation check for synchronous control.
Axis 1 operation is the same as that described in Chapter 2.
Refer to Chapter 2 to 3 for details of the parameters and servo parameters.

View video:

[Flying Cutter]

Without stopping the conveyor axis (Axis 2), cutter axis (Axis 1) synchronizes to the movement of the conveyor belt and cuts
the work piece evenly in half. After the cut, the cutter axis returns to the wait position. Synchronous control with electronic cam
operation is used for the cutter axis.

Axis 1
| == 1
Cutter
:. —_— y 4 V/ /
Roller Belt conveyor axis Axis 2
[Specification]

A one-time belt conveyor rotation generates the conveyor movement for one work piece.
(1) Cutter axis (cam control axis) specification

Ball screw lead (PB) : 10 mm

Gear ratio of the external reducer : 1/2

Cam stroke amount : 100.0000 mm

(2) Belt conveyor axis specification

Roller diameter : 50 mm (Roller circumference 50mm x 1 = 157079.6um)

Gear ratio of the external reducer : 1/1 (Directly connect the servo motor to the roller)

[Machine operation pattern]

The cutter axis (Axis 1) moves for certain distance while synchronizing to the belt conveyor movement.

The cutter goes down in synchronization with the conveyor by sequence control, and the cutter returns to the original position
after the synchronization.

The belt conveyor moves at a constant speed.

<Speed [mm/min]>

A
2000.00 \ o
<Speed [nm/min]> ¥
Belt conveyor axis 2000.00
AV > Time
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4.1 System Configuration

The following shows a system example consisting of the RD77MS, MR-J4-10B, and servo motors.

' I| GX Works3

Molded-case
circuit breaker
(MCCB)

RD77MS4

Output module (RY42NT2P)
Input module (RX42C4)

K'Q

Magnetic

contactor MR-J4-10B
(MC)

Servo motor
power cable

Servo motor el

Servo motor
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4.2 Startup Procedure for Synchronous Control

4. SYNCHRONOUS CONTROL STARTUP

4.1 System configuration

4.2 Startup procedure for synchronous control

4.3 Parameter creation for synchronous control

4.3.1 System configuration settings

4.3.2 Parameters and servo parameters settings

4.3.3 Positioning data settings

+ 1. Positioning data selection

4.3.4 Synchronous control parameter settings

* 1. Synchronous parameter settings

+ 2. Input axis parameter settings

« 3. Transition of synchronous control parameter window
4. Settings for synchronous control parameters and input axis parameters are completed.
4.3.5 Cam data creation

* 1. Creating a new cam data

« 2. Cam curve creation

4.3.6 Saving a project

4.3.7 Writing to the Simple Motion module

4.4 Operation check for synchronous control

4.4.1 Home position return

4.4.2 Synchronous control start

« 1. Start and confirmation of output axis to be synchronized
« 2. Start and confirmation of the main shaft (input axis)
+ 3. Operation check for main shaft (input axis)

4.4 .3 Operation check with digital oscilloscope

« 1. Start of digital oscilloscope

« 2. Selecting probe

« 3. Sampling condition settings (No need to change)

* 4. Trigger condition settings (No need to change)

5. Start sampling
* 6. Checking cam data

4 SYNCHRONOUS CONTROL STARTUP
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4.3 Parameter Creation for Synchronous Control

4.3.1 System configuration settings

Configure a 2-axis system.

View video:

[ SSCHET Setting ] : SSCHET IIIH

4 SYNCHRONOUS CONTROL STARTUP 1
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4.3.2 Parameters and servo parameters settings

Set parameters and servo parameters for Axis 1 and Axis 2.
The following shows the setting details of the electronic gear setting for the belt conveyor.

Compute Basic Parameters 1 - Axis #1 ==

Select the machine components, and enter the machine data to automaticaly set the basic parameters 1
{unit setting, No. of pulses per rotation, m i ification).

Unit Setting O:mm -
Quter diameter of Roll (DR) 50000.0  [um]

Reduction Gear Ratio (NL/NM)
= 1y 1

[Tl Calculate reduction ratio by teeth or diameters  |Reductio

Encoder Resolution 4194304 [puisefrev]

Setting Range

— * Compute Basic Parameters
Calculation Result

Basic Parameters 1 [Unit Setting Oim
No. of Pulses per Rotation 172985333 pulse

Mavement Amount per Ratation | 6478422.3 km Movement Amount per Pulse
Unit Magnification 1:x1 Times

As 2 result of calculation, some error accurs in the movement amount.

Applying the calculation resuit zbove,

youmwanttoperformis sbout | O [ml  the error for the movement amount 00 Lml
Clitk OK to refiect to the basic parameters 1.
[Input]
Machine Unit Setting Outer diameter of Reduction Gear Ratio (NL/NM) Encoder resolution
Components Roll Load side [NL] Motor side [NM]
Conveyor 0:mm 50000.0 [um] 1 1 4194304
[Calculation Result]
Unit Setting Number of Pulses per Rotation Movement Amount per Rotation Unit Magnification
Omm 172985333 pulse 6478422.3 ym 1: x1 times

Point}3

When the electronic gear value cannot be divided due to circumference ratio , it will be automatically
calculated to the value with less difference.
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4.3.3 Positioning data settings

Create a program in which the belt conveyor (Axis 2) moves from the home position to P1.

For Axis 1 operated with cam control, create cam data in which Axis 1 synchronizes to the belt conveyor.

[Data example in which the axis moves from the home position to P1]

Belt conveyor (Axis 2) position

157.0796mm
0.0mm » Time
<Speed [mm/min]> l
» Time

2000.00 \I
|

» Each time the 50 mm diameter roller rotates, the belt conveyor moves for 157.0796 mm.

Cutter axis (Axis 1) position |
100.0mm

0.0mm

» Time

|

+ Cam control is carried out for Axis 1 following the movement of the belt conveyor.

1. Positioning data selection
Select [Axis #2 Positioning Data] from the menu.

#] MELSOFT Simple Motion

ing Function C: ¥kt R 3 L e 0x3 - [0000:RD77MS4[)-AxiS #2 Positioning Data]

[E=8 B =)

-&x

i project Edit View Online Tools Window Help
8 Sl @

$ 30 5 (7 b | 100% L |

- Parameter  0000:RD77MS4{]-Servo para... g 0000:RD77MSA4[]-Axis #1 Po... [NESRELLIFIEERENE ¢ P =
isplay Fiter [ Display All | [_Datasettng Assstant_| Offine Smuaton |  [Automatic Command Speed Calc. | |_Automatic Sub Arc Calc,

Axistobe | Acceleration | Deceleration =
MNo. |Operation Dattem‘ Control method S ‘e No. Positioning address | Arc address ‘ Command speed ‘ chl
Q:END 2h:INC Linear 1 - 0:1000 0:1000 157079.6 um 0.04m 2000.00mm/min 0 ms |~

<Positioning Comment>
<Postioning Comment>
<Positioning Comment>
<Positioning Comment>
<Positioning Comment=>

oning Data <Positioning Comment>

ata 2
~ <Positioning Comment>
Control Parameter =

<Positioning Comment>

<Positioning Comment=> 2
<[ i, | »

Operation pattern
The operation pattem designates whether positioning of a certain data No. is to be ended with just that data, or whether the positioning for the next data No. is to be carried outin
succassion

i v

RO4 Host No.1 |msert | can|numM 4
[Axis 2 positioning data]
No. | Operation | Control | Axis to be Acceleration | Deceleration | Positioning | Arc Command | Dwell | M-code
pattern system | interpolated | time No. time No. address address | speed time
1 0:END INC — 1:1000 1:1000 157079.6 0.0um 2000.00 Oms 0
linear 1 um mm/min
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4.3.4 Synchronous control parameter settings

Set parameters for Axis 1 which synchronizes to the input axis (Axis 2) feed current value in cam operation.

Item Description

Input axis parameter Set the servo input axis type for the main shaft.
(Set “1: Feed current value ” for Axis 2)

Axis 1 synchronous control parameter Set the Axis 1 synchronous control parameter.

Synchronous control image The configuration of output axes connected to the main shaft is displayed.
The configuration of input/output axes can be checked at a glance.

1. Synchronous parameter settings

The following explains the settings that synchronize Axis 1 to the feed current value of Axis 2.
1. If you select [Main shaft (Main)], the [Type] for the Main input axis will be selected.

2. Set [Pr.400 Type] to "1: Servo Input Axis", and [Pr.400: Axis No.] to "2".

Eeees
Synchronous Control Image

Item Setting value
= Synchronous control module setting | Set each module parameter.

'l:? C LY e = Main shaft
1 = - Main input axis
Pr.400:Axis Mo. ’

—| Sub input axis

1 . Pr.401:Type 0:Invalid 2 .
Pr.401:Axis No. 1]

=1 Main shaft composite gear
Pr.402:Main L:Input+
Pr.402:5ub 0:Mo Input

= Main shaft gear
Pr.403:Numerator 1
Pr.404:Denominator 1

= Main shaft clutch
- Main shaft clutch control setting

'\FJ Pr.405:0N control mode g’;‘;g‘;ﬁg‘ {Direct Coupled
. = = Pr.405:0FF control mode 0:0FF Control Tnvalid
- _ - | Pr.405:High-speed input request a
signal
Pr.406:Main shaft dutch reference | 0:Current Value after Main Shaft
address setting Composite Gear

Pr.407:Main shaft dutch ON address | 0.0000 mm
Pr.408:Movement amount before
main shaft dutch ON
Pr.409:Main shaft dutch OFF address | 0.0000 mm
Pr.410:Movement amount before

0.0000 mm

main shaft cutch OFF 00000 mm
Pr.411:Main shaft dutch smoothing .

system 0:Direct
Pr.412:Main shaft dutch smoothing 0

time constant me
(P;rmlS:SthagE at main shaft dutch 0.0000 mm
Por#:H:Sllppage atmain shaft dutch 0.0000 mm

Aeenilons bt
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3. Change the items that are marked with "*" in the table below.

[Synchronous parameter Axis 1]

Item Details
Main shaft Main input axis No. Pr.400: Type 1: Servo input axis’
Pr.400: Axis No. 2’
Sub input axis No. Pr.401:Type 0: Invalid
Pr.401: Axis No. 0
Composite main shaft gear Pr.402: Main 1: Input +
Pr.402: Sub 0: No input
Main shaft gear Pr.403: Numerator 1
Pr.404: Denominator 1

Main shaft clutch

Main shaft clutch control setting

Pr.405: ON control mode

0: No clutch (Direct coupled

signal

operation)
Pr.405: OFF control mode 0: OFF control invalid
Pr.405: High speed input request 0

Output axis

Cam axis cycle unit setting

Pr.438: Unit setting selection

0: Use units of main input axis

Pr.438: Unit Omm’

Pr.438: Number of decimal places 9‘
Pr.442: Cam axis length per cycle change setting 0: Invalid
Pr.439: Can axis length per cycle 157.0796mm’

Pr.441: Cam stroke amount 100000.0um*
Pr.440: Cam No. 1

Pr.444: Cam axis phase compensation advance time Ops

Pr.445: Cam axis phase compensation time constant 10ms

Pr.446: Synchronous control deceleration time Oms

Pr.447: Output axis smoothing time constant Oms

» Synchronous control parameters not marked with "*" all remain at default values.
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2. Input axis parameter settings

The following explains the settings that synchronize Axis 1 to the feed current value of Axis 2.

1. Select [Input Axis Parameter].
2. Select [1: Feed Current Value] for [Pr.300 servo input axis type] for Axis 2.

8 0000:RD77MS4[]-In

Display Fiter Servo Input Axis Parameter

- [ syncivonous Parameter setting | [ synchronous Control 1mage |

Ttem

Axis 51

=1 Servo imput axis
- Pr.300:Servo input ais type
" Detail setting

[Input axis parameter (Axis 2)]

Servo input axis

O:Invaiid

0:Invaiid

Servo input axis type

¥
1: Feed current value

Detail setting

Smoothing time constant Oms
Phase compensation advance time Ous
Phase compensation time constant 10ms

Rotation direction restriction

0: Without rotation direction
restriction

+ Synchronous control parameters not marked with "*" all remain at default values.
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3. Transition of synchronous control parameter window

1. Select [Axis #1 Synchronous Parameter] from the menu.

Axis #1 synchronous parameters can now be set.

2. Click [Synchronous Control Image] to open the image screen.

[Synchronous parameter]

"IVELSOFT Simple Hotion Mods Setting
Pt Gt View Orine window bep

157075 mm

Set the parameterfor the mital ~

et
3301 ase compercaton et etz h st e o

[Input axis parameter]

Display Fiter Servo Input Axis Parameter - Synchronous Parameter Setting | [ Synchranous Control Image
Item Axis #1 Axis 22 Axis #3 Axis 24
= Servo input axis
Pr.300:5ervo input axis type 0:Invalid iI:Feed Current value =] o:1nvald 0:Invalid
= Detail setting
Pr.301:Input smoothing time constant |0 ms oms 0ms 0ms
zr.EDZ:PhasE compensation advance | ous 0ps o
ime

Pr.303:Phase compensation tme
e 10ms 10ms 10ms 10ms
Pr.304:Rotation direction restriction | 0:Without Rotation Direction Re... 0:Without Rotation Direction Re... 0:Without Rotation Direction Re... 0:ithout Rotation Direction Res...

3. Select the main shaft to open the input axis parameter.
Parameters related to the input axis (Axis 2) can now be set.

4. Settings for synchronous control parameters and input axis parameters are completed.
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4.3.5 Cam data creation

1. Creating a new cam data

1. Right click on [Cam Data], and select [Add New Data...] to open the New Data window.
2. Set the cam No.

3. Select "Set by Stroke Ratio" and "Cam Curve" in the Setting Method.

4. Click [OK]. The cam data creation screen appears.

View video:

L Y Navigation

New Data 3. E

Cam Mo. 2. Setting Method
tm::gi E: 1] % 1to 256 (@) Set by Stroke Ratio
ticning Data ':i' Cam Curve ':' Free Curve
ning Data . Comments

() Set by Coordinate

Auto-Generate
Import Other File...

W Dif et

~Setting Method : Ftroke Ratio (Cam Curve) (3)—
Resoluton :

Stroke Setting Range
-100.0000000 to  100.0000000 [%]

Point Data

Z
P ————— foan w0 = e 00 [z )] |

%]
100.0000000 —

0.0000000 | [,-

-100.0000000
0.00000 5000000 150.00000 270.00000 360.00000
[degree]

[-Stroke Setting

(<) Fine-tune the cam curve by section

Section | _start [degree]
1 0.

5. Make a rough cam graph by dragging an end of the cam waveform.
6. Based on the rough cam data, modify the end point and stroke to finish the cam data.
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2. Cam curve creation
A cam data graph can be generated by inputting the end point and the stroke.

| Retumto Basc et |
e
oy
roke Sattrg Range |
-100.0000000 & 200.0000000 [%]
[~ Cam Graph
Deplay Graph Deplay Pont Data.
Misve — Plived — Elscobesten — Blnk — | won w0 - res 20 % [whamawn) | Lo |

€ Fe-tune e cam curve by secten

[Cam data]
1 0.00000 1.60000 0.0929926 Constant speed
2 1.60000 3.20000 0.3628677 Constant speed
3 3.20000 4.80000 0.7832080 Constant speed
4 4.80000 6.40000 1.3128677 Constant speed
5 6.40000 8.00000 1.9000000 Constant speed
6 8.00000 228.47400 98.1000000 Constant speed
7 228.47400 230.07400 98.6871323 Constant speed
8 230.07400 231.67400 99.2167920 Constant speed
9 231.67400 233.27400 99.6371323 Constant speed
10 233.27400 234.87400 99.9070074 Constant speed
1 234.87400 236.47400 100.0000000 Constant speed
12 236.47400 0.00000 0.0000000 Dist. Constant speed

3. Cam data creation is completed.

4.3.6 Saving a project

Refer to Section 3.3 "(6) Saving a project".

4.3.7 Writing to the Simple Motion module

Refer to Section 3.3 "(7) Writing to the Simple Motion module".
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4.4 Operation Check for Synchronous Control

Refer to Chapter 3 for details regarding JOG operation, home position return, and positioning control.
This section explains operation check for synchronous control.
Follow the procedure below so that the Axis 1 synchronizes to the feed current value of Axis 2 with cam operation.

View video:

4.4.1 Home position return

Perform home position return for Axis 1 and 2.

This section explains the operation check method for Axis 2 home position return.

Refer to Chapter 3 for details regarding the Axis-1 home position return operation check.
1. Select Axis 2. Double click X62 while pressing SHIFT.

2. Set the Positioning start No. (9001). Double click X63 while pressing SHIFT.

3. Start the positioning. Double click M80 while pressing SHIFT.

[Axis 2 is selected]

bzl

#E1 (4] icizhlo
| 014
I o
(21) MCHP
i 1 Axiz Ma
b A
a2 K2 ifhxishlo
—| | 014
I o
(28] RACH/P ,
iz 2 1 Aig Mo

[Axis-2 home position return start]

i s £
1F
1404) MCP
t
Etart dast
iHomeFo
s} a0 ¥
— F :L
(%] MCWE
4 2 v
. W RO 7T StartPositioning 00E 2 | A+RDT|
12 st FB
bPositioning- bStar
BN ME
—— B PENCE C
3 O o
Fositioning E - B o
et Regquast atort
Dperatic
Dot
nE
DUT | sthAadules B E L -
{ ¥ . ‘
Moduls el | Module ik SIS v
*
S
A xigh W
14 L 1=t a b E C
! H - -
Target & -
A 1t
ar

4. Home position return is completed.
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4.4.2 Synchronous control start

Set the [Cd.380 synchronous control parameter] for each output axis to start synchronous control.
Once the synchronous control starts, output axes operate in synchronization with the input axis operation.

1. Start and confirmation of output axis to be synchronized
1. Start synchronous control for Axis 1. Double click X7D while pressing SHIFT.

HiD H1 RO77 1t
} UO¥(3036320

(875 1 MOVP
=wnchronous - R Evnchro
fiz Bet noLs control
- start{Direct)

b =wnchrons-.

HiD HO RD77_1.gte
m UO¥G036320

(aa1) MOWP
Swnchronous R Svnchro
iz et nous control
- startiDirect)

2. Check Axis-1 BUSY signal

Check the axis operating status and BUSY flag.

When setting H1 to the buffer memory for synchronous control start (UO\G36320), confirm that the Axis-1 BUSY signal is
turned ON.

B 0000:RD77MS4(] - Axis Monitor == >

R EEw R s

Axis Monitor Monitor Type: FontSize: [spt |Module Information List m

Axis #1 I Axis #2 ~|| @ [pcreapriro
Md.20:Feed current value 0.0 pm 0.0 pm @ |READY(x0)
Md.21:Machine feed value  [0.0 pm 0.0 pm @] fiag(X1) ]

Md.23:4xis error No.
Md.24:Axis warning No. -
Md.26:/Axis operating status | Synchronous Control | Waiting
Md.28:Axis feedrate 0.00 mmymin 0.00 mm/min 312]
Md.30:Exteral nput signal : | o, on Md. 108:Servo status 1: Servo ON

Lower limit B0

Md.30:External input signal :

@ [All axes servo ON(Y1) |
Md. 108:Servo status 1: READY ON

Upper limit o L @ |Md.50:Forced stop input(U0¥G4231) |
xadgjl:smtus < HPR request | oo oFF BUS)

E | Axis N 2|3 4
Md.31:5tatus : HPR - &
complete filag Md. 31:Status : Error detection £
Md.44:Positioning data No. | R [Adsho. [1]2[3 4]
being executed
Md.47:Positioning data being d. 31:5tatus : Axis warning detection
executed : Operation Postioning Complete  Positioning Complete [osto. [1]2]3 4]
pattem
Md.47:Positioning data being | - [Md. L:In test mode flag(UD¥G4000) |
T e e @ [Md. 51:AMPess operation mode(U0¥G4232)
Md.47:Positioning data being
executed : Acceleration time |0:1000 0:1000 BB et e v By TP
Nao. Md. 132:5et operation cycle(UD¥G4238)
Md 47-Positioning data being | 0200h:0.444 ms
:‘f—z(uted : Deceleration time | 0:1000 0:1000 ey |

Md.47:Positioning data being ops |

executed : Axis to be = = Md. 135:Maximum operation time (U0¥G4009)
interpolated 0 ps
Md.47:Positioning data being | _ . Md. 19:No. of Flash ROM writing(U0¥G4224)
exacuted : M-code 0 times |

Md.102:Deviation counter | 0 pulse 0 puke
Md.103:Motor rotation speed| 0.00 r/min 0.00 r/min
Md.104:Motor current value |0.0 % 0.0% -

[Md. 52:Searching flag for driver communication ... |
| Complete of searching for driver ... |

Md. 53:SSCNET control status(U0¥G4233) -

Item Axis 1
Md.26: Axis operating status Synchronous control

BUSY Axis 1: ON

4 SYNCHRONOUS CONTROL STARTUP 1
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2. Start and confirmation of the main shaft (input axis)
1. Set the axis No. for the main shaft (input axis). Double click X62 while pressing SHIFT.

bAxis1
wE1 ] ifcizhlo
I Dail
(21) MOWE
Aoz 1 Az Mo
bAis2
HE2 k2 itxisho
I Da4
(25 AOWF ,
Axis 2 1 . Aiz Mo
2. Set the program No. for Axis 2. Double click X66 while pressing SHIFT.
3. Start the main shaft (input axis). Double click M80 while pressing SHIFT.
Output axes move while synchronizing to the movement of the main shaft.
bPositioning:
HES K1 uwPositionin=-
I D16
(400} MQVP. Pasitioning
Positioning Start Mo
[Start Data -
bSyncPosiSt -
w66 K1 uwPositionine-
— D16
(404 MOVE Positioning
Synphror\uus 2 . Start Mo
Eokions s
bHomePositi--
HE3 KG007 uwPositionin=:
I D16
(408) MQVP. Pasitioning
Home Position Start Mo
return Data -
I RO 77 _StartPositioning G0E 2 ( M+RD7|
a12) asitioning start FB
bPositioning= bStartEND
MBO MBS
— t Bii bEN o bENOB o—|
P Execution Execution status P
e | 3 sormend Sy
Cperation flaz
bStartOk
RD77.1 X5
[ T DUT: sthodule 0 bOKE Fg am—
Module label Module l=bel Mormal completion Fositioning
Start Ok
62 4 SYNCHRONOUS CONTROL STARTUP
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3. Operation check for main shaft (input axis)
Check that the servo motors for Axis 1 and Axis 2 start operation.

=
Axis Monitor T Fontsze: [5pt. | Module Information List m
il I J| @bcreoen ]
Md.20:Feed current value 42095.7 ym 41992.5 ym ADY(X0)
Md.21:Machine feed value  |42005.7 ym 41992.5 um 1. vonztenfagdd) |

@ [Allaxes servo ON(YD) ]

Md.26:Axis operating status
Md.28:Axis feedrate
Md.30:External input signal :
Lowrer fimit

Md.30:External input signal :
Upper limit

Synchronous Control  Position Control

ey v | |

", 108:Servo status 1: READY ON

Imd. 108:Servo status 1: Servo N

Md.31:Status : HPR request
flag

Md.31:Status : HPR
complete flag

Md.44-Positioning data No.
being executzd

Md.47:Posttioning data beng
executed : Operation
pattemn

executed : Control meth

Md.47:Positioning data beng |_

Md.47:Posttioning data beng
executed : Acceleration time
No.

Md.47:Positioning data being
executed : Deceleration time
No.

executed : Axis to be
interpolated

Md.47:Posttioning data beng

executed : M-code

Md.47-Positioning data being | _

Md.102:Deviation counter

Md.103:Motor rotation speed

Md.104:Motor current value

1-axis inear control
(mey

> * 3
On O @ |Md.50:Forced stop input(UO¥G4231)
OFF OFF ‘
o o = __Bol ]
1 adsNo. [1[2[3[a
Md.31:Status : Axis warning detection
Positioning Complete  Positioning Complete W'TF'T‘

@ [Md. 1:In test mode flag(UO¥G4000) |

@ |Md.51:AMP-less operation mode(UD¥G4232)

0:1000 0:1000 @ |Md. 133:Operation cycke over flag(UO¥G4239)
Md. 132:Set operation cyde(UD¥G4238)
L 0200h:0.444 ms
0:1000 0:1000 |Md. 134:Operation time (U0¥G4008) |
[ ows |
N Md. 135:Maximum operation time(U0¥G4003)
0 ps
N Md. 19:No. of Flash ROM writing (U0¥G4224)
0 times |
Clise Clize [Md.52:Searching flag for driver communication ... |
13.26 r/min 12.71 r/min [ Complete of searching for driver ]
0.0% 0.0% -

Md.53:55CNET control status(U0¥G4233) -

1 Md.20: Feed current value — -
Md.21: Machine feed value — —
2 Md.26: Axis operating status Synchronous control Positioning control
Md.28: Axis federate — 2000.00 [mm/min]
3 Md.30: External input signal: Lower limit ON ON
Md.30: External input signal: Upper limit ON ON
4 BUSY ON ON

4 SYNCHRONOUS CONTROL STARTUP
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4.4.3 Operation check with digital oscilloscope

The section explains how to check the cam operation with the assistant function of digital oscilloscope.

View video:

1. Startof digital oscilloscope
1. Select [Digital Oscilloscope] from the menu.

Navigation a x I R — e —  —
>m S ] B
[ — — - — — - [ — —
| I R
o - 32
= §:; 0000:RD77MS4
& (7 System Setting
: m
& Parameter
& Servo Parameter b

ning Data

k Start Data o
ontrol Parameter

m C Simple Motion Monitor
[ Servo Amplifier Operation

Dlgltﬁ| DSCi”DSCDpE = )
m ap

]

=

ol
o sl G2

| o o0 o0 o0 o0 com0 oo™

- pr—— S = 5
Bmeien o oo o
~ Simusten (1) WoDE Digial 65 Fie

Selecting probe
Click [Assistant Screen] to open the Assistant window.

2.
1.
2. Click [Select the probe item to be sampled.] to open the Assistant (Probe Selection).
3. Select [Cam operation] from “List by specified purpose”.

4.

Select the axis No.

Assistant @1
. Assistant (Probe Selection) ===
Select the work item.
1 Select the probe item to be sampled. Explanation
- Selecting the purpose from the list and 2xis No. automatically

WORD an Communicate with the simple motion module and @ Select from spedfied purpose probes. sets the probe item.

- #lso the frigger belance and the rigger condition that are
~ (©) select from al probe items. ‘appropriate for the purpose are set automaticaly.
Check or change the set probe item.

List by specified purpose ~ | Probe item N

Position control operation during the sp | Md.407:Cam Ax. 1 cyce current value . -
Position control operation during the sp | Md.409:Cam Ax. feed current value é o
Speed control operation during the pos | Md.103:Motor speed 4. )
Speed control operation during the pos | Md.104:Motor current value 4 -

= Speed control operation during the pos—| Md.108:5V status 1 - Alarming

@ ! Sync. accuracy of 2 axes = | Md.31:Status - Error detection
Sync. accuracy of 3 axes
< i '

Inc
e D L Close. H

3. Sampling condition settings (No need to change)
Change the sampling condition where necessary.
In this example, the default values are used.

4 SYNCHRONOUS CONTROL STARTUP
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[[Assistant (sampling Condition) =)
Set the sampling condition.

Set the input item and press the [Calculation] button. Sampling Condition
Calculates the samping condition and performs the setting automatically. Sampling Rate (ms)

Input 0.888 X 1 {1-5000)
©) Set from the sampling rate. Sampling (point)
Sampling Rate (ms) 0.888 x 1 (1-5000
( ! 16384 (10 -131072)
= Set from the total sampling time.,
' (Recommend it when being tno-dimensional trajectory display) Actual total sampiing time (ms) 14563.6
Total ling Time (s 14,5 | (0.1-599999.9)
) Afer the tigger
Rate of Sampling Time after Trigger Sampling Size (point) 14748
9 Sampling Time: (ms) [ Bwe
5 BT ~ Check all sampling conditions after the calculation
Trigger Balance (%) 90.00 (0.01-100.00) remlt‘sreﬂamd.
Pressingthe (0] btton refecs e calcatinrent. (i)

4. Trigger condition settings (No need to change)
Set the trigger condition where necessary.

The default values are normally used.

1. Clicking [Edit] — [Sampling Setting] — [Trigger Setting] will display the "Trigger Setting" screen.
2. Select the Trigger Mode from Bit OR, Bit AND, Word OR, and NONE.

3. Select a pattern from options such as leading edge, trailing edge, change, etc.

i File | Edit | view Action Online

['samping setting
Trigger Model| " NONE ()BtOR () BitAND (@ Word OR I
w BIT (o 2 : Page Previous Page
\d PROBE | pevice | word | rattem | Fiter | T
(x Rate)
[0 o 1-d207:Com s current value per cyde(azs | 20 | % 0 0 puse
|nx 14d.509:Cam Ax. feed aurent vakie(42816) | a0 — 0 0 puise
@Iﬁx‘lMd.lﬂS:Mnmr speed(2454) | ] — 0 0 x0.01r/min
@Iﬁx‘lMd.lsznmr current value(2458) | 1wl — 0 0 x0.1%
&) | 5 )
)] | 3. ]
@] | =]
] | e
<Back Complete Cancel

5. start sampling

RUN: Start sampling.
STOP: Stop sampling.
FREEZE: Sampling pauses.

File Edit View Action Onlin
=N @' —I=——— RUN,STOP,FREEZE

WAx. 1-Md.407:Cam Ax. 1cyde cur... | |

4 SYNCHRONOUS CONTROL STARTUP
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6. Checking cam data
Check that the created cam data and the digital oscilloscope data (Axis 1 feed current value) have a matching waveform.

'L} Digital OSCilloScope - Cr#t e aikined §s{ur+ XEp8i > 744_s5urspla 3_no.0X3 - 0000:RD77MS4 - 20111117.5mt. o )
File Edit View Action Online Tools Help
=N > AFO0 @E A | 2
[ox.14d.407:Cam Ax. 1cyde .| [Ax 190 1085V stats 1- Aarmi..| (B 22| e ERD =@ (EERC BRI |l
a Unit A B A-B 1 2
11 507:Com . 1 e curent... 000017 1400000 aoooc0 a0ooc0 w03 wwre
7] . 144.408:Com Ax.feed st v 0.3m Too000 00000 00000 103134 sso7a0
V| I Ax.1-4d. 103:Motor speed(2454) x0.0%r/min 500 -1500 2000 133 51
VW . 4. 105 otor aorent 2359 0.1% o o o o o
VILT] Ax. 1-Md. 108:5V status 1 - Alarming(2. 0 0
(2] .14 355t -Eror etectontz o o

cCeEeewEn]
=

100, 000] |

[ oo 200 250 o0 o0 om0 o0 om0

stor - y
5 Contimual Made, _Trigger Counts Finish Time
_Simulation (1.1) MODE _Digital 0SC File C:¥Users¥R. . ¥29111117.smt

7. Operation check is completed.
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5 APPLICATION EXAMPLES

Here we offer application examples where a Simple Motion module is used.

1. Horizontal pillow bag packaging machine
In this example, advanced synchronous control is applied to a horizontal pillow bag packaging machine.

Horizontal pillow bag packaging machine

2. Filling machine
In this example, cam control is applied to a filling machine.

Linear method Rotating method

View video: View video:

DR e EEEE
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APPENDICES

Appendix 1 Simulation

The MELSOFT GX Works3 can simulate the program on a personal computer without an actual machine during the
debugging process, shortening the startup time.

View video:

1. Starting the simulation.

Debug | Diagnostics Tool Window Help

Simulation »
M Modify Value... Shift+Enter

Change History of Current Value...

Register/Cancel Forced Input/Output...

5L  Start Simulation
Bl Stop Simulation

im L@@

System Simulation » | B Start System Simulation
Connect Simulation

Memory Dum »
v P Disconnect Simulation

Offline Monitor... 3

Selecting [Add System] will display the screen for changing project settings.
Change settings for the specified project upon start-up of GX Works3.

Il X simulator3 ===

File ‘fiew Tool Help

Add System

Add the system after reading the system configuration from the currently opsned GX Works3 project

Project Mame: E S E

System No:

Start S =]

@ Add & system configuration or open a system envirorment file

Glose

Clicking "Start" after checking the box for RD77MS will start the simulation.

File  View Tool Help

[ AddSystem ][ Delete System |

=[] System:| E
.2 [¥] Bass):RI5B
—i ROY M ERRE RUNM USRE | RESET |~ STOP @ RUN

I l Start II| Stop

Add a system if vou want to add it to current system configuration.
Or select a module to simulate and start

Close

APPX
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2. Connection destination settings

Click [Debug] — [Simulation] — [System Simulation] — [Connection Destination Settings].

| Simulation
= Modify Value...
Change History of Current Value...
Register/Cancel Forced Input/Output...
Memory Dump 3
Offline Monitor... »

Shift+Enter

Process Control Extension »

v | B, Start Simulation
B, Stop Simulation

System Simulation  » ‘ B4  start System Simulation

Connect Simulation

Disconnect Simulation

After confirming the connection destination, click "Connect".

3. Writing programs

System Configuration Ihformation(S)

[ System!
-l Base:RI5E

RD77MSS
R42NT2P
R42C4
{Empty)
(Empty]

[#] Show the Target Systems to Connect(T)
Show the Tareet Modules to GonnectiM)

Update(Ll}
I Connect I Gancel

Clicking [Online] — [Write to PLC] will display the write screen for parameters and programs.
Select all of the areas shown below, then click "Execute" to write the program.

Orine Dag Digrstis Too Wi

Current Connection Destination...

&1 Read from PLC...

Write to PLC...

Verify with PLC...

[ Parameter + Program(E) ][ Select All ] Legend
* CPU Built-inMemo B 5D Memory Card Intelligent Function Module
[ openjcose AllD) | [ Deselect Al() | v v & <
Module Name,/Data Name * B & o Title Last Change Size (Byte) e
= # RD7IMS4_sample2-1 0
@8 Parameter
- System ParameterCPU Parameter 12/10/2014 2:16:54 .... |Not Calulated
2} Module Parameter 12/10/2014 2:16:54 ... | Not Calculated £
- Simple Motion Module Setting:0000:... Detail 11/19/2014 7:27:44 ... |Not Calculated
-~ Memory Card Parameter 7/11/2014 11:46:22 ... [Not Calculated
{4 Remote Password 7/11/2014 11:46:22 ... | Not Calculated
- 4f) Global Label
% Global Label Setting 11/30/2017 10:12:2... | Not Calculated
- 8 Proeram Detail
Y mAIN 11/27/2017 5:56:53 .... | Not Calculated
& = !
Dispizy Memory Capacity. @)
Memory Capacity
— Program Memary Free
| | sovnn
Legend Datz Memory. Frez
B e [ | 2nsomis
B e Deviez/Label Memory (il Storage Ares) Fraz
i Decesse [ | zseizsem
. Fres: 5% or Less SD Memory Card Fras
[ | voe
[—m—
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4. Resetting the simulation
Reset GX Simulator3.
After resetting, select "RUN".

File  View Tool Help

Add System ] [ Delete System

£ [J] System:1
Base(R35E
- [¥] RO4CGPU RDY M ERRM RUMM USR B RD77MS4 _sample2-1-Agxd

Start ] l Stop

Open a project file for each GPU from G Works3/MT Warks2 to connect to Simulator.
If parameters or programs have nat been written to Simulator, please write them from G Waorks3/MT Works2 and reset Simulatar.

After selecting "RUN", the simulation can now be executed.

File  VWiew Tool Help

Add Swstem ] [ Delete System

=[] System:1

Start Stop

Open a project file for each GPU from G Work=3/MT Works?2 to connect to Simulator.
If parameters or programs have not been written to Simulator, please write them from G Works3/MT Works2 and reset Simulator.
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5. Debug by simulation
Pressing F3 and switching to the monitor allows you to debug for the Simple Motion module with GX Simulator3.

RD77_1bReady ! RD77_1brBe-
X0 K10 BDurineJOGT--
B W21
JOG/ Tnching
REUSY(Axis# Operation flsg
-118)

buozRevers:

—

JOG Reverse

Start Req
bJozForward -+ ¢ bJogRewers: -
MEE HEF bDuringJOGI-
1t . a mi21
{18 JOG/ Tnching
JOG Forward JOG Reverse Operation flag
Start req Start Req
bhuiz
&1 ] wAxishlo
——} D14
[¢]
21
21} eis 1 Axiz Mo

Axis Monitor screen

|8 |FEe| R
Axis Monitor Monitor Type: | Axis(Output Axis) w| FontSize: |gpt | [ Select Monitor Ttem

Axis #1 [ Axis 22
Md.20:Feed current value 150851.1 ym 0.0 pm
Md.21:Machine feed value 150851.1 ym 0.0 ym
Md.23:Axis error No. - -

Md.24:Axis warning No. - -
Md.26:Axis operation status | JOG Operation Waiting
Md.28:Axis feed speed 100.00 mm/min 0.00 mmymin

Md.44:Positioning data No.
being executed
Md.47:Posttioning data being
executed : Operation Positioning Complete  Positioning Complete
pattemn

Md.47:Positioning data being
executed : Control method
Md.47:Positioning data being
executed : Acceleration time |0:1000 0:1000
No.

Md.47:Positioning data being
executed : Decelerstion time | 0:1000 0:1000
Ho.

Md.47:Positioning data being
executed : Axis to be = =
interpolated
Md.47:Positioning data being |
executed : M-code
Md.102:Deviation counter |0 pulse 0 pulse
Md.103:Motor rotation speed|20.02 r/min 0.00 r/min
Md.104:Motor current value |0.0 % 0.0 %
Md.108:Servo status 1 :
Servo alarm

OFF OFF

Md.108:Servo status 1 :

Servo warning

Md.114:Servo alarm - -

Md.500:Servo status 7 :
iver operation alarm

OFF OFF

Driver
Md.502:Driver operation
alarm No.
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Appendix 2 Parameter and Positioning Data

1. Parameters

Item

Axis #1 | Axis 22

=] Common Parameter
~ Pr.82:Forced stop valid finvalid

selection
Pr.24:Manual pulse

- generator/Incremental Sync. ENC

input selection
Pr.29;Manual pulze

- generator/Incremental Sync, ENC

input type selection

- Pr.96:0peration cyde setting
- Pr.97:55CNET Setting

Pr.150:Input terminal logic
selection
Pr.151:Manual pulse

- generator/Incremental Sync, ENC

input logic selection

~ Pr.152:Control axis number upper

limit
Pr.153:External input signal
0sC file setting

=] Basic parameters 1

- Pr. 1:Unit setting
- Pr.2:Mo. of pulses per rotation
_ Pr.3:Movement amount per

rotation

- Pr.4:Unit magnification

Pr.7:Bias speed at start

= Basic parameters 2

- Pr.8:5peed limit value

- Pr.9:Acceleration time 0

- Pr.10:Deceleration time 0

= Detailed parameters 1

_ Pr.11:Backlash compensation

amount

 Pr.12:Software stroke limit upper

limit value

 Pr.13:Software stroke limit lower

limit value

 Pr.14:Software stroke limit

selection

~ Pr.15:Software stroke limit

validfinvalid setting

- Pr.16:Command in-position width
~ Pr.17:Torque limit setting value
_ Pr.18:M-code ON signal output

timing

- Pr.19:Speed switching mode
_ Pr.20:Interpolation speed

designation method

~ Pr.21:Feed current value during

speed control

_ Pr.22:Input signal logic selection :

Lower limit

~ Pr.22:Input signal logic selection :

Upper limit

_ Pr.22:Input signal logic selection :

Stop signal

_ Pr.22Z:Input signal logic selection :

Proximity dog signal

~ Pr.81:5peed-position function

selection

~ Pr.116:FLS signal selection : Input

type

~ Pr.116:FLS signal selection : Input

terminal

. Pr.117:RLS signal selection : Input
type

~ Pr.117:RLS signal selection : Input

terminal
Pr.118:D0G signal selection :

* Input type

The parameter does not rely on axis and relate to the...
L:Invalid

0:A-phase/B-phase Mode (4 Multiply)

1:Voltage OutputfOpen Collector Type

FFFFh:Automatic Setting

1:SSCMET IIIH

Set the logic of external input signal (proximity dog,
external command [switching) from the external devi...

0:Negative Logic

0

Set digital filter for each input signal.

Set according to the machine and applicable motor w....

0:mm O:mm
172985333 pulse 172985333 pulse
6473422.3 pm 6473422.3 pm
1:x1Times 1:x1 Times

0.00 mm/min 0.00 mmymin

Set according to the machine and applicable motor w...
8000.00 mmjmin 2000.00 mm fmin

1000 ms 1000 ms

1000 ms 1000 ms

Set according to the system configuration when the s...
0.0 pm 0.0 pm

2147483564.7 pm 214748364.7 pm
-214748364.8 pm -214743364.8 pm

0:Set Software Stroke Limit to
Feed Current Value

0:Set Software Stroke Limit to
Feed Current Value

0:Valid 0:Valid

10,0 pm 10,0 pm
300.0 % 300.0 %
0:WITH Mode 0:WITH Mode

0:Standard Speed Switching
Mode

0:5tandard Speed Switching
Mode

0:Vector Speed

0:Mot Update of Feed Current
Value

0:Vector Speed

0:Mot Update of Feed Current
Value

0:MNegative Logic O:Negative Logic

0:MNegative Logic O:Negative Logic
0:Negative Logic 0:Negative Logic
0:Megative Logic 0:Negative Logic

0:5peed-position Switching
Control (INC Mode)

0:5peed-position Switching
Control (INC Mode)

15:Invalid 15:Invalid
00h:Mo Setting 00h:No Setting
15:Invalid 15:Invalid
00h:Mo Setting 00h:MNo Setting

15:Invalid 15:Invalid
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74

Item

Axis #1

Axis #2

~ Pr.118:D0G signal selection :

Input terminal
Pr.119:5TOP signal selection :
Input type

~ Pr.119:5TOP signal selection :

Input terminal

[ Detailed parameters 2

Pr.25:Acceleration time 1
Pr.26:Acceleration time 2
Pr.27:Acceleration time 3
Pr.28:Deceleration time 1
Pr.29:Deceleration time 2
Pr.30:Deceleration time 3
Pr.31:J0G speed limit value

Pr.32:J0G operation acceleration
time selection

~ Pr.33:]0G operation deceleration

time selection

_ Pr.34:Accelerationfdeceleration

process selection

Pr.35:5-curve ratio
Pr.36:Rapid stop deceleration time

Pr.37:5top group 1 rapid stop
selection

. Pr.38:5top group 2 rapid stop

selection

Pr.39:5top group 3 rapid stop
selection

Pr.40;Positioning complete signal

' output time

Pr.41:Allowable droular
interpolation error width

. Pr.42:External command function

selection

Pr.83:5peed control 10x multiplier
setting for degree axis

. Pr.84:Restart permissible value

range when servo OFF to ON
Pr.90:Operation setting for

- SPD-TRQ Cont. mode : Torque

initial value selection
Pr.90:Operation setting for

- SPD-TRQ Cont. mode : Speed

initial walue selection
Pr.90;Operation setting for

- SPD-TRQ Cont. mode : Condition

selection at mode switching

Pr.95:External command signal
selection

~ Pr.122:Manual pulse generator

speed limit mode

Pr.123:Manual pulse generator
speed limit value

= HPR basic parameters
- Pr.43:HPR. method

Pr.44:HPR. direction

- Pr.45:HP address
- Pr.46:HPR. speed
- Pr.47:Creep speed

- Pr.48:HPR retry
= HPR detailed parameters

Pr.50;Setting for the movement
amount after proximity dog ON

APPX
Appendix 2 Parameter and Positioning Data

00h:No Setting
15:Invalid

00h:No Setting

00h:No Setting
15:Invalid

00h:No Setting

Set according to the system configuration when the s...

1000 ms
1000 ms
1000 ms
1000 ms
1000 ms
1000 ms
200,00 mm/min

0:1000

0:1000

0:Trapezoidal
Acceleration/Deceleration
Process

100 %
1000 ms

0:Mormal Deceleration Stop
0:Mormal Deceleration Stop
0:Mormal Deceleration Stop
300 ms

10,0 pm

0:External Positioning Start
0:Invalid

0 pulse

0:Command Torque

0:Command Speed

0:5witching Conditions Valid at
Mode Switching

0:Mot Used
0:Do Mot Execute Speed Limit

200,00 mmj/min

1000 ms
1000 ms
1000 ms
1000 ms
1000 ms
1000 ms
200,00 mm,min

0:1000

0:1000

0:Trapezoidal
Acceleration/Deceleration
Process

100 %
1000 ms

0:Mormal Deceleration Stop
0:Mormal Deceleration Stop
0:Mormal Deceleration Stop
300 ms

10,0 pm

0:External Positioning Start
0:Invalid

0 pulse

0:Command Torque

0:Command Speed

0:5witching Conditions Valid at
Mode Switching

0:Mot Used
0:Do Mot Execute Speed Limit

200,00 mm,min

Set the values required for carrying out HPR control (...

6:Data Set Method

0:Forward Direction (Address
Increase Direction)

0.0 pm
1000.00 mmm/min
0.01 mmymin

0:Do Mot Retry HPR with Limit
Switch

6:Data Set Method

0:Forward Direction (Address
Increase Direction)

0.0 pm
1000.00 mm/min
0.01 mm/min

0:Do Mot Retry HPR with Limit
Switch

Set the values required for carrying out HPR control (...

0.0 pm

0.0 pm




2.

~ Pr.51:HPR acceleration time
selection
Pr.52:HPR deceleration time
selection
- Pr.83:HP shift amount
- Pr.54:HPR torgue limit value
_ Pr.55:0peration setting for
incompletion of HPR.
:rl. FStB:&:EEd designation during HP

- Pr.57:Dwell time during HPR. retry

_ Pr.86:Pulse conversion unit : HPR.
request setting
Pr.87:Pulse conversion unit :

-+ Waiting time after dear signal
output

=] Expansion parameters
Pr.91:0Optional data monitor : Data
type setting 1

~ Pr.92:Optional data monitor : Data
type setting 2
Pr.93:0Optional data monitor : Data
type setting 3

_ Pr.94:Optional data monitor : Data
type setting 4

Positioning data

[Axis-1 positioning data]

300.0 %

Executed

0:MNo Setting
0:MNo Setting

0:Mo Setting

0:No Setting

0:Positioning Control is Mot

0:1000

0:1000

300.0 %

0:Positioning Control is Mot

Set according to the system configuration when the s...

0:Mo Setting
0:Mo Setling
0:Mo Setling

0:Mo Setting

1 1:CONT ABS — 1:1000 1:1000 100000.0 0.0pm 2000.00 Oms 0
linear 1 um mm/min

2 0:END ABS — 1:1000 1:1000 0.0pm 0.0pm 8000.00 Oms 0
linear 1 mm/min

[Axis-2 positioning data]

0:END INC —

linear 1

1:1000

1:1000

157079.6

um

0.0um

2000.00
mm/min

Oms 0
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Appendix 3 Sample Program

/\CAUTION

The sequence program in the appendix is a program example used in this Quick Start Guide.
When applying the program examples provided in this document to an actual system, ensure the applicability and confirm
that it will not cause system control problems.

1. Devices used

Classification Device No. Signal name Signal
Input X60 JOG speed Req Input module
X61 Axis 1 v
PLC CPU
X62 Axis 2
X63 Home Position Return Data
X65 Positioning Start Data
X66 Synchronous Positioning Start data
X6E JOG Forward Start req
X6F JOG Reverse Start req
X71 Start Positioning req
X7B Servo ON req
X7D Synchronous axis set
X7E Error reset
X7F Stop
Output YO PLC READY PLC CPU
Y1 All axis servo ON v
RD77MS
Y10 Positioning start (Axis#1 - 16)
Y11 Positioning start (Axis#1 - 16)
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2. Sequence program example

1 F2 3 3 5 3 7 8 10 11 | 12
D77 1bSynch D77_1bPLC,
x1 Y0
— O—7
O $ymchrorizatio RW.PLC READY
n flag
bServoON 0771 bReady | ROT7_1bPLE -~ {RDT1_1.bSynch-- D771 bAllAxi--
X7B X0 Y0 DX1 Y1
— ' ' ' o—
@ Sorvo Ol req  RREADY RW:PLC READY R:Synchronizatio RW:All axis servo
n flag(Direct) ON
bJogSpesdReq
%60 K10000 d_JogSpeedData
— 1} DI0
o DMOVP Jog Speed data
® JOG Speed Reg memo
bogForwardReq | RD11_1bReady :RD71.1brBusy -
XEE X0 X10 bDuringJOGlno-+
— | { | 3t a1
R seT JOG/Inching
JOG Forwerd  [RREADY RBUSY(Axis# 1~ Operation flag
bJogReverseReq
XEBF
—
JOG Reverse
Start Req
bJogForwardReq = bJogReverseReq
XEE X6F bDuringJOGIno
—t 1t g1
RST JOG/Inching
1) J0G Forwerd  JOG Reverse Operation fiag
S —
bhuxis]
X61 K whisNo
I Di4
(@1 MOVP Axis No
Ais 1
bhxis2
x62 K2 whidsho
I D14
(25) MOVP fods No
Asis 2
MRDI7JOGOOE 1 (M+RDITJOG.00E )
(29) JOG/inching operation FB.
bDuringJOGlne-- buJogEND
Ma1 Ma2
— | BibEN obENOB O—
JOG/Inching Execution command Execution status JOG End Flag
Operation flag
bJogOK
Ma3
T DUT: stModuls obOKB {—
Module label Module label Normeal completion JOG OK fisg
blogERR
whsisMo Ma4
T D14 T Ui s obEmB O—
Asis No Targot axs Error completion JOG Error flag
bJogForwardReq
XEE unErrld
— | BibFJog o uErriduw [ [} 7
JOG Forward Forward run JOG Error code JOG Error code
Start req command
blogReverseReq
X6F
— I Bi bRJog
JOG Reverse Reverse run JOG
Start Req commend
d_JogSpeedD:+
T D10 T Ui udJogSpeed
Jog Speed data | Cd.17:JOG speed
emo
L KO T Ui udnching
Cd.16:lnching
mavement amount
bPositioningSt--
X85 K uwPositionings -
— | Di6
) MOVE Positioning Start
Positioning Start No
a N
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1 Fl 3 4 5 3 7 8 5 10 11 12
] uwPositioningS
D16
™ (404) MOVE Positioning Start
Synchronous No
Positioning Start
ara I
| bHomeP osition: -
X63 KS001 uwPositioningS
— | D16
k= (408) MOVE Fositioning Start
Home Position No
s N
] MAD77 StartPositionng 00E 2 { M*RD77_Start?)
20 (#12) Positioning start F1
| bPositioningSt bStartEND
Ms0 M85
— | Bi bEN o0 bENO: O—1
= Positioning Start Execution command Execution status Positioning Start
Request Operation flag
| bStartOK
M85
T ouTistModule o bOK:B {—
= Module lsbel Madule label Normal completion Positioning Start
OK
| bStartERR
wihsxisNo M7
N D14 T Ui uAsis obErrd {—
= Axia No Target axis Error completion Positioning Start
uwPositioning:* uwErrd
{ DI6 T UWi uStartNo ouEridUW [ DIz 7
24
Posiioning Start | Cd3:Positioning start Ervor code JOG Error code
No o.
| bErrorReset RD77_1 stnAxGC -
X7E U0¥G4302.0
—t
= (798) rror reset RW:Asis error
reset{Direct)
| 0771 stnAxC
U0¥G4402.0
26
Ri:Axis error
reset{Direct)
| D77_1 brBusy-- RD77 1 stnAxC -]
X10 UO¥G30100.0
I { |
27 805)
(B0 00 IRBUSY(Axis#1 RW:Axis stop
l£18) (Direct)
| RD77.1 brBu RD77_1 stnAxC |
X1 UO¥G30110.0
f
28 0,
RBUSY(Axis#! RW:Axis stop
#16) (Direct)
m MRDI7.Sync 00E | ( M#RDTI_Sync 00E )
29 (816) Saris foncis =Y
| bSynchronous bSyncEnd
XD M30
— } BibEN o bENO: {—
= Synchronous Execution command Exscution status Synchronou
Asis Set Status
[ bSyncOK
M1
T ouTistModule o bOK:B {—
- Module label Madule label Normal completion
| bSyncErm
M92
N Hi F Ui uOutputAsis o bErr]
2 Output axis No. Error completion
uwErrd
ouEridUW [ DIz 7
33
Error code JOG Error code
{END }—
34 (s85)
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