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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 user's manual of the CPU module to
use 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 A CAUTION" 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) Configure external safety circuits, such as an emergency stop circuit, protection circuit, and
protective interlock circuit for forward/reverse operation or upper/lower limit positioning.

(2) The programmable controller stops its operation upon detection of the following status, and the
output status of the system will be as shown below.

« 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) Also, 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 the user's manual of the CPU module to use.

(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.



/\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 near-point 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 suddenly
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.

® Do not remove the SSCNETII cable while turning on the control circuit power supply of Multiple CPU
system 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]

/N\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 do not reset the CPU module during the setting
registration. Doing so will make the data in the flash ROM undefined. The data need to be set in the
buffer memory and to be written to the flash ROM again. Doing so may cause malfunction or failure of
the module.

® Reset the CPU module after changing the parameters. Failure to do so may cause malfunction
because the previous parameter settings remain in the module.

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

[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]

/N\CAUTION

® Use the programmable controller in an environment that meets the general specifications in the
manual "Safety Guidelines" included in 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 mounting 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 incorrect input or output.

® When using an SD memory card, fully insert it into the 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 a 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 may 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 damage to the product.

@ After installation and wiring, attach the included terminal cover to the module before turning it on for
operation. Failure to do so may result in electric shock.




[Wiring Precautions]

/N\CAUTION

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

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 or coaxial cables 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.

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.

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.

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.

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.

Mitsubishi 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 the
MELSEC iQ-R Ethernet/CC-Link IE User's Manual (Startup). 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 may cause the
battery to generate heat, explode, ignite, or leak, resulting in injury or 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 or cause the module to fail or malfunction.

[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 Handyphone
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 can cause the module to fail or malfunction.

@ 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 of 50 times
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.

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

® 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.



/N\CAUTION

@ 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

value 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]

/N\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 undefined. The data need to be set in the buffer memory and to be written to the flash
ROM again. Doing so 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]

/N\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]

/N\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.

[Precautions on Introduction of User Programs]

/N\CAUTION

@ To utilize the application program (example) and the screens (example) for an actual system,
sufficiently confirm that the program and the screens will not cause system control problems on user's
own responsibility. Examine the positions where interlock conditions are required in a target system
and add them.

@ Mitsubishi Electric Corporation cannot be held responsible for any damages or problems which may
occur as a result of using the application program and the screens.

® The application program and screens provided by Mitsubishi Electric Corporation may be changed
without any notice.




CONDITIONS OF USE FOR THE PRODUCT

(1) Mitsubishi programmable controller ("the PRODUCT") shall be used in conditions;

i) where any problem, fault or failure occurring in the PRODUCT, if any, shall not lead to any major or serious accident;
and

ii) where the backup and fail-safe function are systematically or automatically provided outside of the PRODUCT for the
case of any problem, fault or failure occurring in the PRODUCT.

(2) The PRODUCT has been designed and manufactured for the purpose of being used in general industries.
MITSUBISHI SHALL HAVE NO RESPONSIBILITY OR LIABILITY (INCLUDING, BUT NOT LIMITED TO ANY AND ALL
RESPONSIBILITY OR LIABILITY BASED ON CONTRACT, WARRANTY, TORT, PRODUCT LIABILITY) FOR ANY
INJURY OR DEATH TO PERSONS OR LOSS OR DAMAGE TO PROPERTY CAUSED BY the PRODUCT THAT ARE

OPERATED OR USED IN APPLICATION NOT INTENDED OR EXCLUDED BY INSTRUCTIONS, PRECAUTIONS, OR

WARNING CONTAINED IN MITSUBISHI'S USER, INSTRUCTION AND/OR SAFETY MANUALS, TECHNICAL

BULLETINS AND GUIDELINES FOR the PRODUCT.

("Prohibited Application™)

Prohibited Applications include, but not limited to, the use of the PRODUCT in;

* Nuclear Power Plants and any other power plants operated by Power companies, and/or any other cases in which the
public could be affected if any problem or fault occurs in the PRODUCT.

* Railway companies or Public service purposes, and/or any other cases in which establishment of a special quality
assurance system is required by the Purchaser or End User.

« Aircraft or Aerospace, Medical applications, Train equipment, transport equipment such as Elevator and Escalator,
Incineration and Fuel devices, Vehicles, Manned transportation, Equipment for Recreation and Amusement, and
Safety devices, handling of Nuclear or Hazardous Materials or Chemicals, Mining and Drilling, and/or other
applications where there is a significant risk of injury to the public or property.

Notwithstanding the above, restrictions Mitsubishi may in its sole discretion, authorize use of the PRODUCT in one or

more of the Prohibited Applications, provided that the usage of the PRODUCT is limited only for the specific

applications agreed to by Mitsubishi and provided further that no special quality assurance or fail-safe, redundant or
other safety features which exceed the general specifications of the PRODUCTSs are required. For details, please
contact the Mitsubishi representative in your region.

INTRODUCTION

Thank you for purchasing the "iQ Monozukuri" product.

This manual describes the design, procedures before operation, functions, and programming required for constructing a
system using this application. Before using this product, please read this manual and the relevant manuals carefully and
develop familiarity with the functions and performance of this application to design the product correctly.

To utilize the program introduced in this manual for an actual system, sufficiently confirm that the program will not cause
system control problems.
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RELEVANT MANUALS

Manual name [manual number] Description Available form
MELSEC iQ-R Simple Motion Module User's Manual Specifications, procedures before operation, system configuration, wiring, | Print book
(Startup) and operation examples of the Simple Motion module e-Manual
[1B-0300245] PDF
MELSEC iQ-R Simple Motion Module User's Manual Functions, input/output signals, buffer memory addresses, parameter Print book
(Application) settings, programming, and troubleshooting of the Simple Motion module e-Manual
[I1B-0300247] PDF
MELSEC iQ-R Simple Motion Module User's Manual Functions and programming for the synchronous control of the Simple Print book
(Advanced Synchronous Control) Motion module e-Manual
[1B-0300249] PDF
MELSEC iQ-R Simple Motion Module User's Manual Functions, parameter settings, troubleshooting, and buffer memory of CC- | Print book
(Network) Link IE Field Network e-Manual
[1B-0300307] PDF

This manual does not include information on restrictions of use such as combination with modules or PLC CPUs.

Please make sure to read the user's manual of the corresponding products before using this application package.

Point/®

e-Manual refers to the Mitsubishi FA electronic book manuals that can be browsed using a dedicated tool.

e-Manual has the following features:

» Required information can be cross-searched in multiple manuals.

« Other manuals can be accessed from the links in the manual.

» The hardware specifications of each part can be found from the product figures.

» Pages that users often browse can be bookmarked.

13
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TERMS

Unless otherwise specified, this manual uses the following terms.

Term

Description

Alignment conveyor

This function aligns unevenly placed workpieces to be packaged and transfers them to the supply conveyor.

Box motion This mechanism performs sealing and cutting with elliptical movements of two axes, the travel axis and seal axis.
A cutter seals and cuts the sheet or film conveyed by the conveyor into the specified size at the speed synchronized with
the sheet or film while moving downward and forward at the same time.
After completion of cutting, the cutter moves upward and returns to the waiting point.
Center seal To adhere a film or sheet on the back of an item to form a tube in packaging.
This processing is also called back sealing.
Cut pitch This word indicates the cutting interval of a sheet or film.
Cycle stop This function stops a series of operations to be performed by the machine at a specified position after a stop request is

issued.

Discharge conveyor

This conveyor carries packaged items to outside the packaging machine.

Emergency stop

This function immediately stops the operation of the machine.

End seal This mechanism adheres a sheet or film to seal items to be packaged.
FB The abbreviation for a function block
Film This word indicates a thin film in general.
For the packaging machine, this word indicates a film for packaging workpieces.
Finger This mechanism keeps the intervals of packaging target items or products constant on the conveyor.
Flying shear This mechanism performs traveling cutting synchronized with one axis in synchronization with the sheet.

A cutter travels (forward/backward) at a synchronous speed to cut the sheet or film conveyed by the conveyor into the
specified size.

Gap adjustment conveyor

This conveyor aligns unevenly placed workpieces to be packaged.

GOT

The abbreviation for Graphic Operation Terminal

Gusset This word indicates a margin.
A gusset bag has margins on both sides. A packaged product is rectangular in shape.
Inching This function operates the machine while the button is pressed.

Loading conveyor

This conveyor loads workpieces to be packaged.

Long dwell

This mechanism seals and cuts a sheet or film in the circular motion including straight motion (similar to the shape of the
letter "D").

The straight section is used to synchronize the conveyor speed, seal and cut the sheet or film.

The straight section ensures sufficient sealing and cutting time.

Mark compensation

This function detects a registration mark and compensates the gap between the mark and reference point.

Meandering adjustment

This function compensates the deformation of a sheet detected during sheet feeding.

No Gap No Seal

This function stops end seal processing to protect the mechanism when the space between packaging target items is
too narrow to package.

No Product No Bag

This function stops end seal processing and film feeding to prevent packaging mistakes when no packaging target items
are conveyed.

Potentiometer This device detects a rotation angle by applying a constant voltage between fixed terminals of a variable resistor and
measuring the voltage of a slide terminal.
Product This word indicates a packaged item.

Product length

The size of an item to be packaged

Pulse generator

A pulse generator is used for detecting the rotation speed of the feed roll.
This generator is also called rotary encoder.

Reel change

This function automatically replaces the film or sheet.

Register mark

This mark is used as the index for the interval of a sheet.
This mark is also called register mark or match mark.

Rotary cutter

This mechanism seals and cuts a sheet or film with a cutter consisting of a circular blade and a fixed blade.

A rotating cutter seals and cuts the sheet or film conveyed by the conveyor into the specified size while adjusting the
speed.

The cutter rotates at the peripheral speed synchronized with the sheet or film.

Rotary cutter cam (central
reference)

This cam specifies the synchronization section in synchronous position adjustment based on the center of the sheet.

Rotary cutter cam (front end
reference)

This cam specifies the synchronization section in the synchronization starting point based on the front end of the sheet.

Rotary encoder

Refer to "Pulse generator".

Seal axis

This axis moves vertically to the line in the box motion.




Term

Description

Sealing

To adhere a sheet or film by heat, pressure, or ultrasonic wave

Sensor

A tension detector, proximity switch, or pulse generator

Supply conveyor

This conveyor carries packaging target items to a packaging machine.

Temperature control

This control regulates a heat source such as a heater at a set temperature.

Temporary license

A license for using the application before getting an official license.
The temporary license is available for two months (from the registration date of the temporary license to the same day in
the month after next).

Tension control

This control performs rewinding/unwinding with a constant tension regardless of winding diameter changes.

Travel axis This axis moves in parallel to the line in the box motion.
Work This word indicates a packaging target item.
Work length The size of an item to be packaged

15



16

REQUESTING AND REGISTERING A LICENSE KEY

To use the application, register a license key to the CPU module.

Before starting up the system, follow the "License Key Request Instructions” supplied with this product to get a license key.

1. The following information is required to request a license key.

« Application information (product name, model, and product ID)

This information is described in the "License Certificate" supplied with this product.

» Hardware information (model and serial number)

The model and serial number (manufacturing information for MELSEC iQ-R series) of the CPU module to be used. For how to
check the manufacturing information and firmware version, refer to the following.

[TIMELSEC iQ-R Module Configuration Manual

2. Register the license key to the CPU module before creating an application program.
For the registration procedure, refer to the following.
[==~ Page 29 SETTING AND PROCEDURE BEFORE OPERATION

3. Attach the supplied "iQ Monozukuri seal" on the CPU module for which a license key has been registered.
For the position to attach the seal, refer to the following.

RUN ERR

MST/PRM

P1 D LINK
IE@ SD/RD
IE@ _PERR
P2 D LINK
[E@ SD/RD
IE@ PERR

FUNCTION

Position where the
seal is attached:

Above the PULL - | COLINK IE Baotrs hots
on the LED cover @ i

1D!ASE-TFIDOMSE-\'X
a

Position where the
seal is attached:
Below the Ethernet
port P2
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1.1 Packaging Application Package

The "packaging application package" provides the FB library of the standard functions used for packaging control and
application examples of the library (programs and GOT screens).
Users can easily create applications by programming with the libraries required for the system used and utilizing screen

examples.

1.2  Application Examples

This application package can be used for controlling product packaging machines and cutting machines for film, paper, and
boards as shown below.

Horizontal pillow packaging machine

1 OVERVIEW
1.1 Packaging Application Package
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1.3  Operations of Pillow Packaging Machines

The following describes the operations of pillow packaging machines.

Horizontal pillow packaging machine

This machine feeds a roll of packaging film, wraps workpieces such as food conveyed on conveyor belts with the film, and
adheres both ends of the film on the back of the workpieces lengthways to form a film tube. The workpieces arranged at
regular intervals in the tube are conveyed to the next step and this machine performs sealing and cutting widthways so that
they are packed one by one.

Heater

Vertical pillow packaging machine

This machine feeds a roll of packaging film, and the conveyance roller axis feeds the film by the size of one bag and adheres
both ends of the film lengthways to form a bag. After a workpiece such as food is put into the bag, this machine performs
sealing and cutting the top of the bag. Packed workpieces are conveyed by the conveyor.

Packaging film

N
Sweets or sauce

_

g Conveyance roller axis

Seal axis

- Conveyor

1 OVERVIEW
1.3 Operations of Pillow Packaging Machines
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1.4  Functions of Each Packaging Machine

The following describes functions of each packaging machine.

Rotary cutter

This function performs sealing and cutting with a circular movement of one axis.

A cutter seals and cuts the sheet or film conveyed by the conveyor into the specified size while adjusting the speed. The cutter
rotates at the peripheral speed synchronized with the sheet or film.

EMechanism image

EOperation outline

Rotary cutter axis

Main axis
Sheet feeding
ﬁ

ECam pattern

Cam stroke ratio

100% -

PR N
[ NI —

Rotary cutter axis

v

2 1 OVERVIEW
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Box motion

This function performs sealing and cutting with elliptical movements of two axes.

A cuter seals and cuts the sheet or film conveyed by the conveyor into the specified size at the speed synchronized with the
sheet or film while moving downward and forward at the same time. After completion of cutting, the cutter moves upward and
returns to the waiting point.

Section Movement Remarks

1) Moving to the travel axis synchronization starting point —

2) Moving to the seal axis machining point (close) Master axis - Travel axis synchronization section
3) Sealing and cutting operation

4) Moving to the seal axis waiting point (open)

5) Moving to the travel axis waiting point —

EMechanism image

HOperation outline
— Travel axis —

«— 5)
Seal axisII =

Master axis —fla, t
(9 —> ¥
3)

O A

I —>7 5) N

A

ECam pattern

Cam stroke amount

Travel axis

Cam axis
length per cycle

Cam stroke amount
Seal axis

. Cam axis
" length per cycle

5)

1 OVERVIEW 21
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Flying shear

This function performs traveling cutting with one axis in synchronization with the sheet.
A cutter travels (forward/backward) to cut the sheet or film conveyed by the conveyor into the specified size.

EMechanism image

EOperation outline

Cutter axis

v

[ |

Main axis <

O

ECam pattern

Cam stroke amount 4

Synchronization

ending point
Cutter axis
Synchronization
starting point Cam axis
Cycle starting point Cycle end length per cycle
1 OVERVIEW
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Long dwell

This function performs sealing and cutting with elliptical movements of one axis.

A cutter seals and cuts the sheet or film conveyed by the conveyor into the specified size while adjusting the speed. The cutter
rotates at the peripheral speed synchronized with the sheet or film.

Section Movement Remarks

1) Moving to the synchronization starting point —

2) Moving to the seal process point Main axis - D-cam axis synchronous section
3) Sealing and cutting operation

4) Sealing complete D-cam axis retraction

5) Moving to the D-cam axis waiting point —

EMechanism image

EOperation outline

D-cam axis
A

Main axis

- i Synchronous | >~
section

ECam pattern

Cam stroke amount Synchronous
section

. Cam axis length
per cycle

1 OVERVIEW 2
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Alignment conveyor

This function aligns the workpieces randomly fed from the upstream conveyor at equal spaces and discharges them to the
loading conveyor.

EMechanism image

Randomly fed Work gap (length per cycle)
workpieces Sensor Sensor .
Finger
1 Work length
o =ng (partition plate)

.:I ie \ 2/

g B e >

g g

Work feeding conveyor Gap adjustment ~ Supply conveyor Work loading
conveyor conveyor

Sensor

Mark compensation

This function detects registration marks printed on a sheet for packaging workpieces and compensates the cutter axis or
sheet feeding axis.

Mark sensor Rotary cutter

No Gap No Seal

Registration mark

> G

This function protects the cutter mechanism by stopping the cutter axis when spaces between products (workpieces) are too
narrow to package them.

The cutter resumes in synchronization
with the conveyor.‘\

No space % g Did not cut to
between protect the cutter.

workpie\?es ! ! The cutter stops. » | \Z »
B s (E.> - L B B <{EE.>
1 OVERVIEW
24
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No Product No Bag
This function stops the cutter axis and film feeding axis to prevent packaging mistakes when no products (workpieces) are
conveyed by the conveyor.

The cutter and film resume in
synchronization with the conveyor.

The conveyor
! 2

continues its ¢
operation
No workpieces I ﬂ (Vﬁorkpiece I The cutter stops. l

is conve ed
y conveyance). _ . Film feeding stops.

) ><-> m e < --><-><

1 OVERVIEW 2
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1.5 Product Configuration

This product is the PACKAGING package for MELSEC iQ-R series.
Select and prepare MELSEC iQ-R power supply modules, base units, PLC CPUs, I/Os, intelligent modules, servo amplifiers,
driving devices such as inverters, and GOTs appropriate to the system used.

Products in the iQ Monozukuri PACKAGING package

AP20-PAC002AA-MO
Check that all the products in the following table are included in a package.
Name Quantity Remarks
Before Using the Product 1
END-USER SOFTWARE LICENSE AGREEMENT 1
License Certificate 1
PACKAGING package (DVD-ROM) 1 For details, refer to the following.
=~ Page 27 Files in DVD-ROM
License Key Request Instructions 1
iQ Monozukuri seal Number of licenses x 21

*1  There are two iQ Monozukuri seals included for each license (one spare seal).

26 1 OVERVIEW
1.5 Product Configuration



1.6

Files in DVD-ROM

The following table describes the composition of the files in the DVD-ROM (packaging package) included in this package.

1

Folder File name” File type (Extension) Description Required
application
Package Manual | English bcnb62005762eng* PDF file (.pdf) iQ Monozukuri PACKAGING Instruction | Adobe Reader
:;;/7'\/'3 bcnb62005762eng* e-Manual file (.ema) Manual (English) e-Manual Viewer
Japanese | bcnb62005761* PDF file (.pdf) iQ Monozukuri PACKAGING Instruction | Adobe Reader
bcnb62005761* e-Manual file (.ema) Manual (Japanese) e-Manual Viewer
Simplified | bcnb62005763chn* PDEF file (.pdf) iQ Monozukuri PACKAGING Instruction | Adobe Reader
Chinese bcnb62005763chn* e-Manual file (.ema) Manual (Chinese (Simplified)) e-Manual Viewer
Lib PAC_PackagingControl_ | Application library (.mslm) FB library for packaging applications MELSOFT GX
R_*x** Works3
Project AP20-PAC002AA-R16- GX Works3 project file Application program examples using MELSOFT GX
77TMS8_LongDwell_**** (.gx3) the long dwell Works3
AP20-PAC002AA-R16- GX Works3 project file Program examples using the box MELSOFT GX
77TMS16_BoxMotion_**** | (.gx3) motion Works3
AP20-PAC002AA-R16- GX Works3 project file Program examples for work alignment | MELSOFT GX
77TMS16_AlignmentConv | (.gx3) on the conveyor Works3
eyor_**
AP20-PACO002AA- GT Designer3 project file Screen examples for packaging MELSOFT GT
GT27nnV_**** (.GTX) applications Works3
LicRegSupport LicRegSupport Tool (.xIsm) License key registration support tool Microsoft Excel
AP20- GX Works3 project file Programs for registering a license key MELSOFT GX
PACO002AA_R16_LicWrite | (.gx3) to the CPU module Works3
— AP20-PACO002AA Text file (.txt) Version information —
Package Manual English bcnb62005762eng* PDF file (.pdf) iQ Monozukuri PACKAGING Instruction | Adobe Reader
;’g%GF bcnb62005762eng* e-Manual file (.ema) Manual (English) e-Manual Viewer
Japanese | bcnb62005761* PDF file (.pdf) iQ Monozukuri PACKAGING Instruction | Adobe Reader
bcnb62005761* e-Manual file (.ema) Manual (Japanese) e-Manual Viewer
Simplified | benb62005763chn* PDF file (.pdf) iQ Monozukuri PACKAGING Instruction | Adobe Reader
Chinese '} 162005763chn* e-Manual file (.ema) Manual (Chinese (Simplified)) e-Manual Viewer
Lib PAC_PackagingControl_ | Application library (.mslm) FB library for packaging applications MELSOFT GX
R_**** Works3
Project AP20-PAC002AA-R16- GX Works3 project file Application program examples using MELSOFT GX
77GF8_LongDwell_**** (.gx3) the long dwell Works3
AP20-PAC002AA-R16- GX Works3 project file Program examples using the box MELSOFT GX
77GF16_BoxMotion_**** | (.gx3) motion Works3
AP20-PAC002AA-R16- GX Works3 project file Program examples for work alignment | MELSOFT GX
77GF16_AlignmentConve | (.gx3) on the conveyor Works3
yor_**
AP20-PACO002AA- GT Designer3 project file Screen examples for packaging MELSOFT GT
GT27nnV_**** (.GTX) applications Works3
LicRegSupport LicRegSupport Tool (.xIsm) License key registration support tool Microsoft Excel
AP20- GX Works3 project file Programs for registering a license key MELSOFT GX
PAC002AA_R16_LicWrite | (.gx3) to the CPU module Works3
— AP20-PAC002AA Text file (.txt) Version information —
*1 ™" indicates their versions.
1 OVERVIEW

1.6 Files in DVD-ROM
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1.7  Applicable Hardware and Software

The following table lists applicable models and versions of the engineering tool.

Item Model
PLC CPU module R**CPU, R**ENCPU

Use the module with a firmware version of "25" or later.
Simple Motion module RD77MS, RD77GF
Engineering environment (controller) MELSOFT GX Works3 Version 1.057K or later !
Engineering environment (GOT) MELSOFT GT Works3 Version 1.220E or later

*1  The projects included in this product were created in the indicated version.

28 1 OVERVIEW
1.7 Applicable Hardware and Software



2 SETTING AND PROCEDURE BEFORE
OPERATION

2.1 Registering a License Key

To use this application package, register a license key to the PLC CPU module that executes applications. Follow the steps
below to register a license key.

Point ;>

To execute the application before getting a license key, use a temporary license.

The temporary license is valid for two months (from the registration date of the temporary license to the same
day in the month after next).

For how to register a temporary license, refer to the following.

[Z=~ Page 204 Temporary License Registration

Items to be prepared

Item Description
Product ID Numbers that are described in the "License Certificate”
License key Follow the "License Key Request Instructions" to get a license key.

| 11AA12AB13AC14AD21BA22BB23BC24BD31CA32CB33CC34CD41DA42DB43DC44DD

License key registration project A project for registering a license key to the PLC CPU module.
(AP20-PACO002AA Itis included in the supplied DVD.
_R16_LicWrite.gx3) <FB>

FormatLicense (Macro type)
PAC_LicenseWrite (Macro type)

License key registration support tool A tool that generates a license key registration program (ST instructions). It is included in the supplied DVD.
(LicRegSupport.xlsm) When the operating environment for Office is not installed, register the license key manually without this tool.
[Operating environment] Microsoft Office 2010, Microsoft Office 2013, Microsoft Office 2016

Creating and executing the program

1. Opening the license key registration project (AP20-PAC002AA_R16_LicWrite.gx3)

Copy the license key registration project (AP20-PAC002AA_R16_LicWrite.gx3) in the supplied DVD to a folder on the
personal computer, then open the file.

The project is created for the R16CPU. When using a model other than R16CPU, change the model.

* When registering a license key to multiple PLC CPU modules, register it one by one.

2. Preparing the program using the license key registration support tool

When this tool is not used, follow the procedure described in "3. Editing the initial program".

» Copy the license key registration support tool (LicRegSupport.xlsm) in the supplied DVD to a folder in the personal
computer, and open the file. When the file is read-only, clear the read-only status. Enable the macro if it is disabled.

* Input the product ID and license key, and press the [Program Generation] button.

License Input Tool (=23
Please enter the product ID. (ex. 123-123456789) V1.001B

| 123-123456789

Please enter the license key.

| 1234123412341234123412341234123412341234123412341234123412341234

Program Generation

2 SETTING AND PROCEDURE BEFORE OPERATION 2
2.1 Registering a License Key 9



» The program in ST language is output. Press the [Copy] button. The output program is copied to the clipboard.

License Input Tool (23]
Please enter the product ID. (ex. 123-123456789) V1.001B

| 123-123456789

Please enter the license key.

| 1234123412341234123412341234123412341234123412341234123412341234

Program Generation

wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey

Copy the string of text box above and paste it into the initial program of the
(Licensze key write project:AP20-%%xk_Liciite zx 3

Select Language [ Engish ~| Copy

* Follow the steps described in "3. Editing the initial program" to edit the program. After editing the program, press the [Close]
button to end the tool.
|

Copy the string of text box above and paste it into the initial program of the Licenze key writing project.
(Licensze key write project: AP 20-%+%_LicWite gx3

Select Language English  ~ Copy

Precautions

Any operation in Excel is disabled while the license key registration support tool is being used. End the tool after using it.

2 SETTING AND PROCEDURE BEFORE OPERATION
30 2.1 Registering a License Key



3. Editing the initial program

Select "Program" — "Initial" in the Navigation window and open the registered program. (Program name: Initial)

Set the license key to the license key label (wLicensekey) of the initial program.

B Setting with the license key registration support tool

When the license key registration support tool is not used, refer to "Manual setting".

Press the [Copy] button to copy the program in ST language which is output to the license key registration support tool to the
clipboard.

Select all of the existing ST program and paste the copied program in the initial program.

26 MELSOFT GX Works3 ...p¥PAC ver B¥IQ-R¥AP20-PACO02AA_R16_LicWrite.gx3 - [ProgPou [PRG] [... | = | & |3

E_Pm]ect Edit Find/Replace Convert View Online Debug Diagnostics Tool Window Help -8 X
NeAs|e AT T L LT R S

nalzmBEnERE BT R PB R L

Navigation [sr] ProgPou [PRG] [ST] 435tep * x

B~ | % | options... wlicensekey [0] := H1234;
1= H1234;

wLicensekey 1= H1234

wLicensekey 1= H1234;

wlicensekey = H1234;

wlicensekey 1= H1234; EAttaCh

wLicensekey 1= H1234;

wLicensekey 1= H1234;

wLicensekey 1= H1234;
wlicensekey := H1234;
wlicensekey 1= H1234;
wLicensekey 1= H1234;
wLicensekey 1= H1234;
wlicensekey = H1234;

wlicensekey 1= H1234;
wLicensekey 1= H1234;
wLicensekey 1= H1231;
wLicensekey 1= H2345;
ylicensekey 1= HE78S;

After pasting the program, follow the procedure described in "4. Writing and executing the program".
B Manual setting
Refer to the following example to set the license key and product ID to the initial program.

License key (example) Product ID (example)
|11AA12AB13AC14AD21BAZZBBZSBC24BD31CASZCB33CC34CD41DA42DB43DC44DD‘ | 123-123456879
———— ———

| I

1 wLicensekey[0] :=

2 wLicensekey[1] :=

3 wLicensekey[2] := H13AG:

4 wlLicensekey[3] := H14AD:

H wl icensekevi4] := H21BA:

Snip

T WELTUOCTIOUNGYLTT] = TTI9F00U

13 wLicensekey[12] := H41DA;

14 wLicensekey[13] := H42DB;

15 wLicensekey[14] = HA3DC]

16 wLicensekey[15] :=LH44DDJ
17 wLicensekey[16] := H1231:
18 wLicensekey[17] :=LH?345.
19 wLicensekey[18] :=LH68/Y:l
20

2 SETTING AND PROCEDURE BEFORE OPERATION 1
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4. Writing and executing the program
Write the created program to the PLC CPU module and execute it.

 Select "Convert" — "Rebuild All" from the menu and convert all the program created in step 3. When an error occurs, check
the details and correct the program.

+ Select "Online" — "Write to PLC" from the menu and write all the program to the PLC CPU module.

» Set the PLC CPU module to the RUN state and execute the scan program. Select "Program" — "Scan" in the Navigation
window and open the registered program. (Program name: LicenseWrite) The scan program includes the function block
(FormatLicense) for formatting the license key registration area and the function block (PAC_LicenseWrite) for writing the
license key.

Point >

» When registering the license key to the PLC CPU module for the first time, format the license key
registration area. Format it before registering the license key.

» When another license of iQ Monozukuri has been registered, register the license without formatting it.

* When the temporary license has already been registered, the expiration date is cleared by registering the

obtained license key.

B Formatting the license key registration area

Turn on the execution flag (ExecuteFormat) of the function block (FormatLicense) in the scan program. Normal completion
(o_bComp) or Error completion (o_bError) becomes TRUE. At the error completion, check the PLC CPU error details.
Turn off the execution flag (ExecuteFormat) after checking the output of the function block.

FormatLicense 1
FormatLicense

[ ExecuteFormat J— i_bEM o hComp 0

o bError i

W Registering the license key

Turn on the execution flag (WriteLicense) of the function block (PAC_LicenseWrite) in the scan program. Normal completion
(o_bOK) or Error completion (o_bError) becomes TRUE. At the error completion, refer to Troubleshooting. (=~ Page 33
Troubleshooting)

When Normal operation (o_bOK) turns on, the license key registration is completed. Turn off the execution flag
(WriteLicense).

FAC Licenselirite 1
PAC LicenseWitte

) WriteLicense  jmmml i BEN o_hOK

o_bError

2 2 SETTING AND PROCEDURE BEFORE OPERATION
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5. Deleting the license key registration program

After the license key registration has been completed, delete the program in the PLC CPU module.
Select "Online" — "Delete PLC Data" from the menu and select the [Select All] button in the "Online Data Operation" window

to delete the program.

The license key registration project is not used after the registration. Save it as necessary and end it.

Display

Setting  Related Functions

S -

Farameter + Frogram(E)

Open/Close All(T)

Deselect All(N)

S e -

B SD Memary Card

(@ Intelligent Function Module

Last Change

Size (Byte)

Module Name/Dats Name %

=

£ &5 Parameter
=i P System Parameter /CPU Parameter 4/14/2017 2:11:36 PM | 992
) Moduie Parameter 4/14/2017 2:11:36PM | 1048
{4 Remote Password 4/14/2017 2:11:36 PM | 200

# Global Label

A2 Global Labe Setting

4/14/2017 2:11:36 PM

1004

%= Program

Mamary Capacity

]
B mam 4/14/2017 2:11:38PM | 2192/4196(Data Memory)
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£ @ POU
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Program Memory
Sze Celouistion I

Legend Data Memory
W o=
| RS Deviee/Label Memory (File Storage Ares)
. Decraased |
. Fres: 5% or Less 5D Memery Card

|

:
Troubleshooting

The following table lists errors that occur during the license key registration and corrective actions.

Error details

Cause

Corrective action

After "PAC_LicenseWrite" has been
executed, Error completion
(o_bError) turns on and Normal
completion (o_bOK) remains off.

« The license key registration area

has never been formatted.

« The license key outside the range
of the memory was trying to be

written.

Format the license key registration area using "FormatLicense" and register
the license key using "PAC_LicenseWrite".

Using "FormatLicense" deletes other registered license keys. Register them
again.

After "PAC_LicenseWrite" is
executed, neither of Normal
completion (o_bOK) and Error
completion (o_bError) turns on.

* The PLC CPU module is not in the

RUN state.

« "Macro type" is not specified for

"FB type" of the license key
registration FB.

+ Set the PLC CPU module to the RUN state.
« Specify "Macro type" for "FB type" of the license key registration FB.

Precautions

» The license key is held after the power-off since it is written to the device data storage file.

« If the data memory has been reset by operating the CPU memory of GX Works3, registration information of all registered

license keys will be lost.

« If the license key registration area of the device data storage file has been operated with SLMP or the FTP server function,
license information may be lost.

* For the license key registration FB, set "FB type" to "Macro type".

2 SETTING AND PROCEDURE BEFORE OPERATION
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2.2 Registering the FB Library

The following describes the procedure for registering the FB library in the list. For the library file name and details of the

library, refer to "Page 47 FB LIBRARY".

1. Copy the library file (*.msIm) in the supplied
DVD to anywhere in a personal computer.

2. StartGX Works3, select "Project" — "New",

2 MELSOFT GX Works2 (Untitled Project)

: project Edit Eind/Replace Convert View Online Deb and click the [Element Selection] icon.
- Plixnme

R 3. The Element Selection window appears.
(Find POU) YA Click the Library tag and select the library.

L~ |52 a0 X |

User Library

Y

4. Click the [Register to Library List] icon.

User Library
Library

- |58 0 X |
Register User Library...

[ Fuuy Ealcdhi= 5. Click [Register Library].

Register Library...

Click.

@

4 2 SETTING AND PROCEDURE BEFORE OPERATION
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6. The dialog box shown on the left appears.
Click the [OK] button.

MELSOFT GX Works3 [

7. The "Register Library to Library List"
window appears. Select the library file

@ Library is registered to the list.

Specified files is imported to the GX Works3.
To replace the library with the one imported before, please * ; :
execute Register to Library List. (*.mslm) copied in the personal computer

and click the [Open] button.

e —— 8. Imported FBs are displayed in the Element
[Fndpouy [ s SR X Selection window.
User Library
= Library
= Lig PAC_PackagingControl_R_1.001B PAC_PackagingControl
=y FB
B 01_CamAutoGeneration
|4 PAC_MakeBoxMotionCam [/Make box motion cam
|4 PAC_MakeLongDwellDCam [Make long dwell D-cam
|4 STD_MakeFlyingShearCam [Make flying shear cam

|4 STD_MakeRotaryCutterCam+RD77GF /Make rotary cutter cam
|4y STD_MakeRotaryCutterCam+RD77MS /Make rotary cutter cam
B )i 02_MarkCompensation

|4 PAC_CalcMarkCompensation JCompensation calculation
| STD_CtrlAuxiliaryAxis JAuxiliary axis correction
|4 STD_ReadMarkDetectData [Read mark detect data

B )i 99_License
| PAC_Activation /Package activation
Structured Data Type

[ ProgramBody : ProgPou [PR...

9. Select the FB to be used from the Element

TaXlar Selection window, and drag and drop it into

PACM: 1 User Librar . i X
e iy the work window. The FB is added in the
= oLEe & L1 PAC_PackagingControl_R_1.0018
P o iy Navigation window.

LeTravelisishsu eneth ouEnaD

.eMainlnputisSp eed D m
Drag and drop an FB. fro_makerotarycuttercam-+ro776F
e TD_MakeRotaryCutterCam-+RD77MS

nputidsSmcS tariPos

{4 PAC_MakeBoxMotionCam
= =longbwe]

& [J} 02_MarkCompensation
{8 PAC_CalcMarkCompensation
8 STD_CtrlAuxiliaryAxis
{4 STD_ReadMarkDetectData
& [l 99_License
a8 PAC_Activation
Structured Data Type

thissmeEndPes

thsisSaslhcoStartFos

putAdsSe S trtPos:

. chsininpu thvisSesEndPes

Nevgation ogPou [7 10. Open "Property".

Add New Data...

CrisC

a Copy Data
Delete Data
Rename
Sort
Order
Check Syntax

Expand/Collapse Tree

@ Properties... Alt+Enter

2 SETTING AND PROCEDURE BEFORE OPERATION
2.2 Registering the FB Library 35



36

Properties

General

11. Select an FB type.

B Data Name
Data Name
Last Change

B Detail
Type
FB Type

FBFILE
2017/10/10 16:58:37

FB File
Macro Type

Pointp

When the subroutine type is set as the FB type, the size of programs can be reduced but the processing
speed becomes slow. Fixed cycle execution is recommended for some FBs. Check the fixed cycle interval
setting of the inter-module synchronization.
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2.3 Upgrading the Library Version

The procedure for updating the library elements differs depending on the type of the programming language.

For details on the procedure for updating the library elements, refer to the following.

[T1GX Works3 Operating Manual

If the elements of a library imported to a project cannot be updated, delete the library elements (FBs and structures) in the
Navigation window, and then drag and drop FBs of a new version into the Navigation window. Unless the old library elements
in the Navigation window are deleted, the update cannot be performed.

Replacement when updating a project of version 1.004E or earlier to 1.005F or later

Library change Replacement method

Change the data type of the variables AxisNo. and StartlO in the AXIS_REF Change the variable data type of I/0 No. and axis No. to word [unsigned].
structure to word [unsigned]. Correct the data type error in the type conversion instruction so that the data
type matches.
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2.4 Certifying the License Key

To use the FB library supplied with this application package, certify the registered license key.
For the license key certification, arrange the function block in the scan program of the user program.

Item Description
License certification FB This FB certifies the license.
(PAC_Activation) It is supplied with the FB library.
Set "FB type" to "Macro type" before using this function block.

Placement of the license certification FB (PAC_Activation) in the user program

The license certification FB (PAC_Activation) must be executed before the library FBs.
Place it at the front of the user-created GX Works3 project scan program.

If there are multiple scan programs, place it in the program with the earliest execution order.
The license certification FB does not operate correctly in non-scan programs.

The license certification FB is executed by simply placing it in the program.

HEHow to check the program with the earliest execution order

3 MELSOFT GX Works3 ...r.B¥iQ-R¥AP20-PACO02AA-R16-77MS16_BoxMotion.gx3 - [R16CPU CPU Parameter] =R EcE ===
Project Edit Find/Replace Convert View Online Debug Diagnostics Tool Window Help -8 X
iDBRAG e YR RREsaaaE R R s SR Blecr -lmlie0m

A OD#RGE TR F DT EBE

tting ltem List Setting Item
Change Execution Order
|]nput the Setting Item to Search | UplH) ) . -
Scan program with the earliest execution order
EE o Dty
F o*
E Name Setting B | Execution Type | =
7 Operation Relzted Settin Order | Froeram Mame T Detailond Setting Irmation | o oo i Setine g
-l Interrupt Settines . L il bnitisl___\b (Do not Set)
5| Service Processing Setting 2 FreOperaton o) foan D5 ot Bet) 1
8% File Settine -
N upm can tUonat @J
Memory/Device Setting
5L RAS Settine 4 HMLIF Scan (Do not Set)
-4 Program Setting § PackazingControl  Event Interrupt144 (Do not Set)
& Program Setting i
- FB/FUN File Setting 7
SFC Setting [
- Refrech Setting between Multiple GPLs q
& 8 Module Information ﬁ Routing Setting 10 i
#:, Remote < I v

HEPlacement in the license certification FB scan program

[1§) Preoperation : PreOperatio... x

[ SarvcoN, Hams Fostion Retum ]

L s start hame -

Avist start hama ¢ BHPR Exaouted
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CPU parameter setting of the user program

Select "Parameter" — CPU module — "CPU Parameter" in the Navigation window to open the setting item window.

Select "File Setting" — "File Setting for Device Data Storage" in the CPU parameter window.

Set "Use Or Not Setting" to "Use".

Precautions

+ This package uses addresses 0 to 1023 (1K word) of the data storage file (DEVSTORE.QST). When using the device data
storage file, set the file to 2K words or more and use the address 1024 or later.

« If data is accidentally written to the addresses 0 to 1023 of the data storage file, license information may be lost. In this

case, register the license again.

« In this package program example, "access from external devices" is enabled in the global label. After writing the program

example to the CPU module, reset the memory when disabling "access from external devices". If the memory has been

reset, registration information of all registered license keys will be lost. Register the licenses again.

Setting Item

Setting Item List

Ttem
i=I File Register Setting
=) Use Or Mot Setting
Capacity
File Name
1= Initial Vale Settine
Target Memory

|Input the Setting ltem to Search

\

Mot Use

F &2

% Mame Setting

-I Operation Related Setting
~J4= Interrupt Settines

-#551] Service Processing Setting Setting of Device Initial Value Usze Cr Mot
= Ja File Setting

Data Memary
Mot Use

Setting

Global Device Initial “alue File Name
File Register Setting =] Fife Sctting far Device Datz Siorage
Tnikinkidal i

Use

i =) Use Or Mot Setting
@ File Settine for Device Data Stnragal Capacity

= 1K Wiord

- e v 4 )

R RS Satting File Name DEVETORE

-#% Prosram Setting

-f§] Refresh Setine between Multiple GPUs Set to use the file for device data storaze. L
& Routing Setting

Operation check of user program certification

Write the user program to the PLC CPU module and check the operation of the license certification FB (PAC_Activation).
When the license key is normally certified, Normal completion (o_bActivateOK) becomes TRUE.

When Error completion (o_bError) turns on, check "Troubleshooting”.
After checking the normal operation, attach the "iQ Monozukuri seal" on the CPU module. (==~ REQUESTING AND

REGISTERING A LICENSE KEY)

Troubleshooting

The following table lists errors that occur during the license key certification and corrective actions.

Error details Cause

Corrective action

"o_bActivateOK" of "PAC_Activation"
is not TRUE but "o_bError" is TRUE.

The license key of the corresponding
application package is not registered.

Register the license key. (==~ Page 29 Registering a License Key)

The expiration date of the temporary
license (two months) passed.

Get and register the license key. (==~ Page 29 Registering a License Key)

The CPU module outputs the error
code (2840H) and stops.

"Not Use" is set to "File Setting for
Device Data Storage".

Set "File Setting for Device Data Storage" to "Use" in the CPU parameter and
write the CPU parameter. (==~ Page 38 Certifying the License Key)

The firmware version of the PLC CPU
module is not "25" or later.

The CPU module outputs the error
code (3100H) and stops.

Update the firmware version of the PLC CPU module to "25" or later.

The PLC CPU module outputs the
error code (32FFH) and stops.

An incorrect license key is registered.
1) The product ID, PLC CPU module
model, or manufacturing
information at the request is
incorrect.

The license key is trying to be
certified with a PLC CPU module
that is not requested.

1) Delete the registered license key using "FormatLicense" and register the
correct license key.

2) Delete the registered license key from the PLC CPU module where data is
accidentally written by using "FormatLicense" and register the license key
in the requested PLC CPU module.

Using "FormatLicense" deletes other registered license keys. Register them

again.

2 SETTING AND PROCEDURE BEFORE OPERATION
2.4 Certifying the License Key

39




Replacing method of the module

B When replacing the PLC CPU module

To replace the CPU module, a new license key is required.

For the new license key, please contact your local Mitsubishi Electric representative.

B When replacing a module other than the PLC CPU module (such as a Simple Motion module)
No specific operation is required. Refer to the manual of the module to replace the module.
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3 SYSTEM CONSTRUCTION

3.1 System Configuration Example

The following figure shows the system configuration example of the horizontal pillow packaging machine with this application.

System configuration example when using RD77MS

PLC CPU Simple Motion module
Power supply module \L
GOT n ‘ ‘

O =
0

101 1102 103 10 4

.. Film feeding axis
. Loading

o o %
+
Application screens
- FB settings Applica_tion prog_ram,
« Cam monitor packaging Tnachme FB group External input signal (DI)
. ) * Box motion cam
« Servo axis setting generation
* Production screen - Mark compensation
» Conveyor control
SSCNETII/H
Servo Servo Servo Servo Servo Servo
amplifier amplifier amplifier amplifier amplifier amplifier
I i
1 1
SEICIEY Y B |- ! Travel axis !
1 1 | I
i i ! Seal axis !
! ! !
i ) i1 1
: Adjustment Supply conveyor | | | Product loading \ Mark i
. conveyor sensor sensor . sensor . sensor .
1 1
: I . (I E - . ;
I i
; I 1 1 i
! d J Finger sensor Box motion !
1 1
i 1
i I
I i
i i

11
Adjustment Supply H
conveyor axis conveyor axis I I conveyor axis
i
Alignment conveyor . | Horizontal pillow packaging machine
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System configuration example when using RD77GF

Power supply module
GOT

Application screens
* FB settings

» Cam monitor

« Servo axis setting

* Production screen

PLC CPU

\r Simple Motion module

generation

Application program,
packaging machine FB group

* Box motion cam

* Mark compensation
» Conveyor control

Remote 1/0 module

CC-Link IE Field
Servo Servo Servo Servo Servo Servo
amplifier amplifier amplifier amplifier amplifier amplifier

Adjustment
conveyor axis

Adjustment
conveyor sensor

Supply
conveyor axis

Supply conveyor
sensor

B T I ——

Alignment conveyor
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Travel axis

Seal axis

Product loading

sensor . sensor
mimiw jm =)
| | |

Box motion

9 Finger sensor

) Film feeding axis
Loading

conveyor axis

‘ Horizontal pillow packaging machine

U U Y



3.2 Control Overview

Function block configuration example

The following shows the FB configuration examples for controlling the horizontal pillow packaging machine with this library.
They can be used for rotary cutter and long dwell by replacing the cam generation FB in accordance with the mechanism of

equipment.

Box motion control (travel axis, seal axis)

Cam patterns for two axis (one for the travel axis, the other one for the seal axis) are generated by inputting production
settings such as the production speed and product length in the box motion cam generation FB.

Cam data for travel axis

T Synchronization | _CtrlOutputAxisSync
command == OQutput axis synchronized
PAC_MakeBoxMotionCam - i control FB
Cam auto-generation - . | Synchronous control output
Production setting for box motion FB Axis settings, > processing of travel axis
(Cam parameter) -> Generates cam data from waiting point settings (Clutch and cam output)

the production speed and  |m
product length.

Cam data for seal axis

i ——|Synchronization [ CtrlQutputAxisSync

command Output axis synchronized

> control FB
Synchronous control output

processing of seal axis
(Clutch and cam output)

Axis settings,
waiting point settings =

Mark compensation control

A difference between the command value and the mark pitch calculated from the current value of the film axis at mark

detection is output as a compensation value.

STD ReadMarkDetectData PAC CalcMarkCompensation STD_CtrlAuxiliaryAxis
Mark detection data Mark Automatic compensation . Auxiliary axis
reading FB detection|  calculation using mark  |Correction correction FB
Mark - value > detection FB value
sensor Current value data read at Measures the distance between Auxiliary axis control of the film
film register mark detection marks and calculates the axis with compensation amount
compensa;illcr)]:\ :)?Sount of the (Virtual servo positioning)
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Alignment conveyor control

BGap adjustment control

The work gap is calculated from the workpiece position detected on the gap adjustment conveyor to output the compensation
amount so that the randomly fed workpieces from the upstream conveyor is equally spaced (between fingers) on the
downstream conveyor.

STD_ReadMarkDetectData Mark PAC_CalcGap STD_CtrlAuxiliaryAxis
Mark detection data ark Work gap adjustment . Auxiliary axis
Mark reading FB saeltﬁgt'on compe%sgtig):\ amount \(/:;)lzrgcnon correct'an FB
sea:]rsor = calculation FB )y Auxiliary axis control of the
Current value data read Calculates the compensation gap adjustment conveyor with
at workpiece detection amount to adjust the gap compensation amount
DB R (Virtual servo positioning)

HLoading position adjustment control

The deviation is calculated between the position of workpiece detected on the supply conveyor and the finger position of the
loading conveyor to output the compensation amount so that each workpiece aligned (between fingers) on the upstream
conveyor is placed between fingers of the loading conveyor.

STD_ReadMarkDetectData PAC_CalcPhase STD_CtrlAuxiliaryAxis
; Mark e ——— e -
Mark detection data : Work loading position ; Auxiliary axis
Mark reading FB \cjaeltl:agtlon adjustment compensation \C/:a(‘)hrjrgctlon correction FB
seanrsor =) amount calculation FB  pmmp|  Auxiliary axis control of
Current value data read Calculate the compensation the supply conveyor with
at workpiece detection amount to place each compensation amount
workpiece between fingers (Virtual servo positioning)
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Configuration example of advanced synchronous control

The following shows a configuration example of advanced synchronous control with the Simple Motion module for controlling

the horizontal pillow packaging machine with the library provided with this application package.

\

Horizontal pillow packaging
Each axis synchronous control setting

OutpLt Axds

Horizontal pillow packaging Synchronous control

Main axis
(Virtual servo)

i Yo “!

— =

, , Ir:"!
¥ o — — o iy
e jﬂr ”ﬂ ”ﬁ r

>y L |

production quantity"
= g
Loading E
—- 3 |
conveyor axisdiifj

E__a [_-_4. _J"’[_-_J._
- Travel axis Seal axis ”

Mark compensation | Box motion cam

(Virtual servo) [: e
= ol

Film feeding axis

I'"Phase adjustment Gap adjustment

Alignment conveyor
Each axis synchronous control setting

Output s

/ N\
Alignment conveyor Synchronous control

Loading conveyor Supply conveyor
(Servo input axis) (Servo input axis)

1

|

£ f I
::fj)::f}z? PO |
5 5%

|

I

|
Adjustment |
conveyor axisI

Suppl_y
conveyor axis

(Virtual servo) (Virtual servo) |

\ " The above image is for the combined system.

Synchronous control operation image
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Operation timing example

The following figure shows an operation timing example for controlling the horizontal pillow packaging machine with the library
provided with this application package.

[Setting example]

+ 1 cycle (product length): 100 mm

* Film feeding axis waiting point: 50 mm

+ Travel axis waiting point: 50 mm

+ Seal axis waiting point: 50 mm

Start of main axis ||

Film feeding axis
synchronization command

Travel axis/seal axis
synchronization command

[mm]
A
500

Main axis

v

A i tis]
[mm] |
100 .

Conveyor axis

[mm]
100

Film feeding axis

1
|
1
|
1
|
4
1
1
1
1
1
1

0

v

A {is]

Mark compensation (

v

[mm] t[s]
Travel axis
(Box motion)

NN

0

\ 4

A t[s]

[mm]
Seal axis

(Box motion)

[

*1  When workpieces are not conveyed or spaces between workpieces are too wide, this function stops the travel axis, seal axis, and film
feeding axis to prevent packaging mistakes.

*2 When spaces between workpieces are too narrow, this function stops the travel axis and seal axis to prevent sealing and cutting on
workpieces.

v

1 cycle section t[s]
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FB LIBRARY

This FB library is designed for packaging using the Simple Motion module.

4.1

Functions of the FB Library

List of FBs

The following table lists the FBs in the FB library (PAC_PackagingControl_R).

No. | Item FB name Description | Cutting and sealing control Mark Alignment conveyor | Refer
Rotary | Box Flying | Long | ©®MPeN | Gap | Loading Eoce
cutter | motion | shear | dwell | S31ON | agjust | position

ment | adjustment
01 Cam auto- STD_MakeRotaryCutter | Cam auto- o — — — — — — Page
generation Cam+RD77MS generation for 57
STD_MakeRotaryCutter rotary cutter — — Page
Cam+RD77GF 61
PAC_MakeBoxMotionC | Cam auto- — o — — — — — Page
am generation for 65
box motion
STD_MakeFlyingShear | Cam auto- — — (@) — — — — Page
Cam generation for 71
flying shear
PAC_MakeLongDwellD | Cam auto- — — — o — — — Page
Cam generation for 77
D-cam
02 Mark STD_ReadMarkDetectD | Mark detection | — — — — (€} (€} (€} Page
compensation | ata data reading 82
PAC_CalcMarkCompen | Auto deviation | — — — — (€] — — Page
sation compensation 86
calculation with
mark detection
STD_CtrlAuxiliaryAxis Auxiliary axis — — — — o o o Page
correction 90
03 Alignment PAC_CalcGap Work gap — — — — — (€} — Page
conveyor adjustment 94
compensation
amount
calculation
PAC_CalcPhase Work loading — — — — — — (€} Page
position 99
adjustment
compensation
amount
calculation
99 Activation PAC_Activation License o o @) o o o o Page
activation 38
©: FB required for control
4 FB LIBRARY
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Version history

The following table shows the version history of the FB library (PAC_PackagingControl_R).

Version Description
1.000A First edition
1.001B » STD_MakeRotaryCutterCam+RD77GF (Cam auto-generation for rotary cutter (central reference)) is added.
* PAC_MakeLongDwellDCam (Cam auto-generation for D-cam) is added.
« The subroutine type is supported for the compile method of FB library.
» PAC_Activation (License activation) is added.
1.002C « PAC_CalcGap (Work gap adjustment compensation amount calculation) is added.
» PAC_CalcPhase (Work loading position adjustment compensation amount calculation) is added.
« The input label specification of STD_CtrlAuxiliaryAxis (Auxiliary axis correction) is changed.
1.003D PAC_Activation (License activation) has supported the temporary license.
1.004E The following FBs are modified.
» PAC_CalcMarkCompensation (Automatic compensation calculation using mark detection)
1.005F

The data type of AXIS_REF structure in the following FBs have been changed.
» STD_MakeRotaryCutterCam+RD77MS
« STD_MakeRotaryCutterCam+RD77GF
* PAC_MakeBoxMotionCam

* STD_MakeFlyingShearCam

* PAC_MakeLongDwellDCam

* STD_ReadMarkDetectData

* PAC_CalcMarkCompensation

« STD_CtrlAuxiliaryAxis

* PAC_CalcGap

* PAC_CalcPhase

Restrictions and precautions common to all FBs

» The number of FB steps in a program varies depending on the CPU model to be used and 1/O definitions.
» These FBs use the index register Z9. When using interrupt programs, do not use this index register in the interrupt

programs.

* When combining macro and subroutine types in the program, use the R**CPU or R**ENCPU with a firmware version of

"26" or later.

Point/®

The restrictions and precautions specific to each FB are separately described. Refer to the following.
[=5~ Page 57 Details of the FB Library
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I/0 signal processing

The timing on when each I/O signal turns on/off may differ from the following timing depending on the FB used. For details,

refer to "Page 57 Details of the FB Library".

Status Pulsed execution (multiple scan execution type) Real-time execution
Normal
completion i bEN i bEN
(Execution command) ﬂ (Execution command)
o_bENO o_bENO
(Execution status) _f \ ‘—— (Execution status)
i_*** (Input value) D( Normal value |\ i_™* (Input value) Normal value | |
v
o_bOK o_bOK
(Normal completion) (Normal completion)
o_*** (Output value) 0 Ot o_*** (Output value) Outputvalue X 0
o_bErr o_bErr
(Error completion) (Error completion)
o_uErrorlD (Error code) 0 o_uErrorID (Error code) 0
Hold i_bEN (Execution command) on until o_bOK (Normal completion)
turns on. When i_bEN (Execution command) is turned off before
o_bOK (Normal completion) or o_bErr (Error completion) turns on, stop
the FB processing and end it with o_bOK (Normal completion) or
o_bErr (Error completion) that remains off.
Error
completion i bEN i bEN
(Execution command) (Execution command)
o_bENO 17 o_bENO
(Execution status) (Execution status)
i~ (Input value) [0 X Normal value _|| i_™* (Input value)
Error cause Error cause
[Md.31] Status: b13, etc. —T [Md.31] Status: b13, etc.
o_bOK o_bOK
(Normal completion) i il (Normal completion)
o_*** (Output value) \ o0 I o_*** (Output value)
v
o_bErr \ o_bErr
(Error completion) ) (Error completion) )
o_uErrorlD (Error code) 0 X Errorcode X 0 o_uErrorlD (Error code)| 0 Kerrorcode X 0
A value
input to the .
. i_bEN
FBis (Execution command)
outside the o
o_bEN
range. (Execution status) L
i_*** (Input value) | [[Outside thel rdnge Y Migia! M Qusisethe A Nomal
o (R
(Normal completion) x * T +—
o_bErr
(Error completion) ¥ \
o_uErrorlD (Error code) | 0 X Error code X 0 X Error code X 0
Dt

*1  When a value outside the range is input during normal operation, an error code is output but the previous operation continues.

After that, when a normal value is input, the error code is cleared.
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Combination of FBs

The following shows combinations of FBs required for each mechanism control of the packaging machine.
For details of each FB and label, refer to "Page 57 Details of the FB Library".
For connection examples and operation timing of FBs, refer to "Page 104 APPLICATION PROGRAM EXAMPLE".

Mechanism | Combination of FBs
Rotary cutter « The cam auto-generation FB for rotary cutter generates cam data.
« The generated cam data is used for starting the synchronous control in the output axis synchronous control FB to drive the cutter axis.”!
Cam auto-generation for rotary cutter FB
STD_ MakeRotaryCutterCam+RD77MS Output axis synchronized control FB (Cutter axis)
 Bipen 0 bENO B |— CtrlOutputAxisSync
| E:i_eSheetLength 0_bOK B |— BrLbEN O-bENO'B 1—
B:i_bSyncCommand 0_bOK:B |—
— E:i_eSheetSyncWidth o_bError B |— UW: i_uCamNo o_bError B |—
— E:i_eSyncAxisLength o_uErrorlD :UW [— E:i eWaitingPos o_uErrorD :UW |—
—| E:ieSyncStartPoint E: i_eLengthPerCycle o_bInSync:B |—
— E:i_eSyncSectionAccRatio E: i_eStrokeAmount
— UW:i_uCamResolution E: i_eClutchOnSmoothingAmount
— UW:io_uCamNo io_uCamNo :UW E: i_eClutchOffSmoothingAmount
— DUT: io_stOutputAxis io_stOutputAxis :DUT DUT: i_stOutputAxis
Box motion « The cam auto-generation for box motion FB for box motion generates cam data of the travel axis and seal axis.
« The generated cam data is used for starting the synchronous control in the output axis synchronous control FB to drive the travel axis and
seal axis.”!
Output axis synchronous control FB (Travel axis)
CtrlOutputAxisSync
Cam auto-generation for box motion FB | B:ibEN 0 bENO B |—
PAC_MakeBoxMotionCam —] B:i_bSyncCommand 0_bOK:B |—
—{ B:i_bEN o_bENO :B UW:i_uCamNo o_bError :B f—
— UW: i_uProductPerMinute 0_bOK :B — E:i_eWaitingPos o_uErrorlD :UW }—
—{ E:i_eProductLength o_bError :B —] E:i_eLengthPerCycle o_bInSync :B |—
— E:i_eTravelAxisMaxLength o_uErrorlD :UW —] E:i_eStrokeAmount
—| E:i_eSyncStartPoint o_eMaininputAxisSpeed :E —{ E:i_eClutchOnSmoothingAmount
— E:i_eSyncSectionAccRatio o_eTravelAxisMaxDistance :E —{ E:i_eClutchOffSmoothingAmount
— E:i_eSealAxisClosedLength o_eMainInputAxisSyncStartPos :E DUT: i_stOutputAxis
—{ UD: i_udSealAxisMoveTime o_eMainInputAxisSyncEndPos :E
—{ UD: i_udSealingTime o_eMainInputAxisSealAccStartPos :E Output axis synchronous control FB (Seal axis)
— D:i_dSealStartTimingOffset o_eMainlnputAxisSealStartPos :E
—{ D:i_dSealEndTimingOffset o_eMaininputAxisSealEndPos :E CtrIOutpuleisSync
— UW: i_uCamResolution o_eMaininputAxisSealDecelEndPos :E — B:i_bEN 0_bENO B |—
— UW: io_uTravelCamNo io_uTravelCamNo :UW —— — B:i_bSyncCommand 0o_bOK:B |—
— UW: io_uSealCamNo io_uSealCamNo :UW E UW: i_uCamNo o_bError :B }—
—{ DUT: io_stTravelAxis io_stTravelAxis :DUT —LI —] E:i_eWaitingPos o_uErrorlD :UW }—
—{ DUT: io_stSealAxis io_stSealAxis :DUT — E:i_elengthPerCycle o_bInSync:B }—
— E:i_eStrokeAmount
—] E:i_eClutchOnSmoothingAmount
—] E:i_eClutchOffSmoothingAmount
DUT: i_stOutputAxis
Flying shear « The cam auto-generation FB for flying shear generates cam data.
« The generated cam data is used for starting the synchronous control in the output axis synchronous control FB to drive the flying shear
axis.”!
Cam auto-generation FB for flying shear
STD_MakeFlyingShearCam
— BiLbEN 0_bENOB |— Output axis synchronous control FB (Flying shear axis)
— E:i_eMainInputAxisStartPos 0_bOK:B |— -
— E:i_eMainlnputAxisSyncStartPos o_bErrorB |— . CtrIOutputAmsSync
— E:i_eMainlnputAxisCycleEndPos o_uErrorlD :UW |— B B FDEN o-bENO B B
— E:i_eOutputAxisSyncStartPos 07eMainlnputAxi.sSyncStartPos:E B 1® I‘,FJSYHCCOI’nmaﬂd o-box :B B
o_eMaininputAxisSyncEndPos:E |— UW:i_uCamNo o_bError:B |—
| EiieOutputAxisSyncEndPos 0_eMainInputAxisCycleDonePos:E |— —{ E:i_eWaitingPos o_uErrorlD :UW |—
— Eii_eOutputAxisMaxLength — E:i_eLengthPerCycle o_blnSync :B |—
— E:i_eSyncSectionAccRatio —{ E:i_eStrokeAmount
— UW:i_uCamResolution —] E:i_eClutchOnSmoothingAmount
— UW:io_uCamNo io_uCamNo:UW — E: i_eClutchOffSmoothingAmount
— DUT:io_stOutputAxis io_stOutputAxis:DUT DUT: i_stOutputAxis
4 FB LIBRARY
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Mechanism | Combination of FBs
Long dwell D- | « The cam auto-generation for D-cam FB generates cam data.
cam « The generated cam data is used for starting the synchronous control in the output axis synchronous control FB to drive the D-cam axis.”!
Cam auto-generation for D-cam FB
PAC_MakeLongDwellDCam Output axis synchronized control FB (D-cam axis)
— B:i_bEN 0_bENO B |— CtrlOutputAxisSync
— E: i_eProductLength 0_bOK B |— —{ B:i_bEN o_bENO B |—
— E: i_eSyncAngle o_bError B [— —{ B:i_bSyncCommand 0o_bOK:B |—
—{ E: i_eSealLength o_uErrorlD :UW |— UW: i_uCamNo o_bError :B |—
— E: i_eEccentricLength o_eSyncStartPos :E |— —] E:i_eWaitingPos o_uErrorlD :UW —
— E: i_eSealSectionAccRatio o_eSealStartPos :E [— —{ E:i_elLengthPerCycle o_bInSync:B |—
— E: i_elnOutSectionAccRatio o_eSealEndPos :E [— — E:i_eStrokeAmount
—{ UW: i_uCamResolution o_eSyncEndPos :E |— — E:i_eClutchOnSmoothingAmount
— UW: io_uCamNo io_uCamNo :UW — E:i_eClutchOffSmoothingAmount
—{ DUT: io_stOutputAxis io_stOutputAxis :DUT DUT: i_stOutputAxis
Mark « The mark detection data read FB reads mark detection data from the Simple Motion module.
compensation | * The auto deviation compensation calculation FB with mark detection automatically calculates the compensation amount from the read mark
detection data.
« The calculated compensation amount is used to drive the auxiliary axis corresponding to the output axis in the auxiliary axis correction FB
and compensate the auxiliary axis.
Mark detection data reading FB
STD_ReadMarkDetectData Automatic compensation calculation using
| BiibEN O-bENO:B |— mark detection FB
— UW: i_uLatchDataRangeChangeRequest 0_bOK B |— PAC_CalcMarkCompensation B ) )
—1 D:i_dLatchDataRangeUpperLimit o_bEror B |— — 1 BiibEN 0_bENO :B |— Aucxiliary axis correction FB
— D:i_dLatchDataRangeLowerLimit o_uErrorlD :UW —— J—— UW: i_uMarkDetectSettingNo 0_bOK :B —— STD_Ctr\AuxiliaryAxis
o_dMarkDetectData :D :| D: i_dMarkDetectData o_bError :B —— ——1B:i_bEN 0_bENO B |—
©0_uMarkDetectCount :UW UW: i_uMarkDetectCount o_uErrorlD :UW |—— —— E: i_eCompensationStartPos 0_bOK B [—
— UW: io_uMarkD io_uMarkD uw J | UW: i imit o_dC D D: i_dCc o_bError :B |—
—{ DUT: io_stOutputAxis io_stOutputAxis :DUT 0_uMissedMarkAmount :UW |—— DUT: i_stOutputAxis ©o_uErroriD :UW [—
L DUT: io_stOutputAxis io_stOutputAxis :DUT —Ii DUT: i_stAuxiliaryAxis o_bCompensationComplete :-B |—
—— DUT: io_stC io_stC :DUT DUT: i_stC
Alignment « The work gap adjustment compensation amount calculation FB is used to align unevenly fed workpieces at equal spaces.
conveyor « The mark detection data reading FB reads mark detection data from the Simple Motion module.
« The work gap adjustment compensation amount calculation FB calculates the compensation amount by using the read mark detection data.
« The compensation amount buffer FB performs buffering of the calculated compensation amount and compensation starting position. 2
« With the buffered compensation amount, the auxiliary axis correction FB starts the auxiliary axis corresponding to the output axis and
performs compensation.
Mark detection data reading FB Mark gap adjustment compensation amount calculation FB
STD_ReadMarkDetectData PAC_CalcGap
— B:iben 0_bENO B — ] BilbEN OENOE Compensation amount buffer FB
— UW: i_uLalchDataRangeChangeRequest o bok B |— —| E:i_eWorklength obOKB |
—| b:i_dLatchDataRangeUpperLimit o_bEmoe |— __| E:i_esensorosition obEmorB | SaveCompensationBuffer
| 01 cLatchDataRangeLowerLimit o_uEmorD W |— D: i_dMarkDetectData o_uEmord uw [ A o bENO B | — Auxiliary axis correction FB
o_dMarkDetectData :D. f UW: LX o D:i o_bBusy B — STD_CtrlAuxiliaryAxis
— uw:io_e o_L uw UW: oy o_L uw ] UW:i_uMarkDetectCount ouEmoid 8 | & eCompensationstariPos 0 bOK B |—
— our: o_soupuacs v DUT:fo_sOupuaxis lo_stouputais DUT .. > o o vrors |
—— DUT:io_s io_s ouT l DUT: io_stOutputhxis. io_stOutputAxis :DUT DUT: i_stOutputAxis ©o_uErrorD UW [—
— our: Lstnvetanyans o_bCompensatanConpiete & |
—_Jour.tscompensatonseting
« When a phase adjustment with the loading conveyor is required after the work gap adjustment, the work loading position adjustment
compensation amount calculation FB is used.
« The mark detection data reading FB reads mark detection data from the Simple Motion module.
« The work loading position adjustment compensation amount calculation FB calculates the compensation amount by using the read mark
detection data.
« The compensation amount and compensation starting position calculated by the compensation amount buffer FB are buffered. 2
« With the buffered compensation amount, the auxiliary axis correction FB starts the auxiliary axis corresponding to the output axis and
performs compensation.
Work loading position adjustment
Mark detection data reading FB compensation amount calculation FB
STD_ReadMarkDetectData PAC_CalcPhase
I CPENOS Iy BN oLENOE Compensation amount buffer FB
—{ uW: L_uLatchDataRangeChangeRequest o bok B |— — E:i_eWorkLength 0 bOK B f—
—{ D: i_dLatchDataRangeUpperLimit o_bError 8 — —| E i_esensorPosition o_bEmor B |— SaveCompensationBuffer
—{ :i_aLatchDataRangeLowerLimit o_uErmoriD :UW |— — E:i_eWorkLoadPosition o_uErmoriD UW |— — BiibEN obENOB [— Auxiliary axis correction FB
o6 o D:ie o ] D:i o-bBusy B [T STD_CtrlAuxiliaryAxis
o ow o o o D1 overrs [—  loisen oseno s |
owo o ow o T e T AR ok 8 [— e componsatonsiapos osoxs |
— our-io_souputars our DUT: o sOuputAxis Jo_stuputhxs DUT o > oiis overors [
—Jour: sustanads o_scampensationComplee 8 |—
—_Jour.tscompensatonseting
*1  For details of the output axis synchronous control FB, refer to the following.

[Z5~ Page 104 APPLICATION PROGRAM EXAMPLE

*2

==~ Page 104 APPLICATION PROGRAM EXAMPLE

For details of the compensation amount buffer FB, refer to the following.
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Synchronous control parameters [Pr.XX]

The following table lists the synchronous control parameters required for the operation of the FBs.

Set servo input axis parameters ([Pr.300] to [Pr.304]), synchronous encoder axis parameters ([Pr.320] to [Pr.329]), and

synchronous parameters ([Pr.438] to [Pr.468]) with the Simple Motion setting tool or user programs as needed.

However, do not use user programs to set or change the parameters ([Pr.400] to [Pr.437]) to be set by FBs, input labels, or

structures.

For details of synchronous control parameters, refer to the following.
L1 MELSEC iQ-R Simple Motion Module User's Manual (Advanced Synchronous Control)

Parameter type

Parameter No.

Name

Setting method
STD_CtrlAuxiliaryAxis (Auxiliary
axis correction)

Servo input axis parameter Pr.300 Servo input axis type A
Fetch cycle: At power supply ON
Synchronous encoder axis Pr.320 Synchronous encoder axis type A
parameter Fetch cycle: At power supply ON
Pr.321 Synchronous encoder axis unit setting A
Fetch cycle: At power supply ON
Pr.324 Synchronous encoder axis length per cycle A
Fetch cycle: At power supply ON
Synchronous Main axis Pr.400 Main input axis No. A
parameter Fetch cycle: At start of synchronous control
Pr.402 Composite main shaft gear A
Fetch cycle: Operation cycle
Pr.403 Main shaft gear: Numerator A
Fetch cycle: At start of synchronous control
Pr.404 Main shaft gear: Denominator A
Fetch cycle: At start of synchronous control
Auxiliary axis | Pr.418 Aucxiliary shaft axis No. O (i_stAuxiliaryAxis)
Fetch cycle: At start of synchronous control
Pr.419 Composite auxiliary shaft gear © (0011H)
Fetch cycle: Operation cycle
Pr.420 Aucxiliary shaft gear: Numerator o (1)
Fetch cycle: At start of synchronous control
Pr.421 Auxiliary shaft gear: Denominator o (1)

Fetch cycle: At start of synchronous control

©: Set with FBs (setting value)
O: Set with labels (label name)
A\: Set by users as needed
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Synchronous control data [Cd.XX]

The following table lists the synchronous control data required for the operation of FBs.

Set synchronous encoder axis control data ([Cd.320] to [Cd.325]) and cam operation control data (cam position calculation:
[Cd.612] to [Cd.618]) with user programs as needed.

However, do not use user programs to set or change cam operation control data (cam data operation: ([Cd.600] to [Cd.607])
and cam auto-generation ([Cd.608] to [Cd.611]) to be used in FBs.

For details of control data, refer to the following.
L1 MELSEC iQ-R Simple Motion Module User's Manual (Advanced Synchronous Control)

Memory area

Control
data
No.

Name

Setting method

1) STD_MakeRotaryCutterCam (Cam auto-generation for rotary cutter)
2) PAC_MakeBoxMotionCam (Cam auto-generation for box motion)

3) STD_MakeFlyingShearCam (Cam auto-generation for flying shear)
4) PAC_MakeLongDwellDCam (Cam auto-generation for D-cam)

5) STD_CtrlAuxiliaryAxis (Auxiliary axis correction)

1) 2) 3) 4) 5)

Synchronous control
system control data

Cd.380

Synchronous control start
Fetch cycle: Operation

cycle

— — — — N

Cam data
operation

Cam
operation
control
data

Cd.600

Cam data operation
request
Fetch cycle: Main cycle

Cd.601

Operation cam No.
Fetch cycle: At
requesting cam data
operation

Cd.602

Cam data first position
Fetch cycle: At
requesting cam data
operation

Cd.603

Number of cam data
operation points
Fetch cycle: At
requesting cam data
operation

Cd.604

Cam data format
Fetch cycle: At
requesting cam data
operation

Refresh cycle: At
completing cam data
operation

Cd.605

Cam resolution/
coordinate number
Fetch cycle: At
requesting cam data
operation

Refresh cycle: At
completing cam data
operation

Cd.606

Cam data starting point
Fetch cycle: At
requesting cam data
operation

Refresh cycle: At
completing cam data
operation

Cd.607

Cam data value
Fetch cycle: At
requesting cam data
operation

Refresh cycle: At
completing cam data

operation
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Cam Cam auto-
operation | generation
control
data

Cd.608

Cam auto-generation
request
Fetch cycle: Main cycle

Cd.609

Cam auto-generation
cam No.

Fetch cycle: At
requesting cam auto-
generation

Cd.610

Cam auto-generation
type

Fetch cycle: At
requesting cam auto-
generation

Cd.611

Cam auto-generation
data

Fetch cycle: At
requesting cam auto-
generation

©: Set with FBs

A: Set by users as needed
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Mark detection setting parameters [Pr.XX]

The following table lists the mark detection setting parameters required for the operation of FBs.
Set detailed parameters 2 ([Pr.42] to [Pr.95]) and mark detection setting parameters ([Pr.800] to [Pr.807]) with the Simple
Motion setting tool or user programs depending on the system configuration.

However, do not use user programs to set or change the mark detection setting parameters to be used in FBs.

For details of control data, refer to the following.
L[] MELSEC iQ-R Simple Motion Module User's Manual (Application)

Parameter | Parameter | Name Setting method
type No. STD_ReadMarkDetectData (Mark
detection data reading)
Detailed Pr.42 External command function selection [RD77MS] VAN
parameters 2 Fetch cycle: At writing to buffer memory
Pr.95 External command signal selection [RD77MS] VAN
Fetch cycle: At the rising edge of PLC READY signal [Y0]
Mark Pr.800 Mark detection signal setting [RD77MS] A
detection Fetch cycle: At power supply ON
setting Pr.801 Mark detection signal compensation time A
Fetch cycle: At power supply ON or the rising edge of PLC READY signal [YO0]
Pr.802 Mark detection data type A
Fetch cycle: At power supply ON
Pr.803 Mark detection data axis No. A
Fetch cycle: At power supply ON
Pr.804 Mark detection data buffer memory No. A
Fetch cycle: At power supply ON
Pr.805 Latch data range upper limit value O (i_dLatchDataRangeUpperLimit)
Fetch cycle: At power supply ON, the rising edge of PLC READY signal [YO0],
or latch data range change request
Pr.806 Latch data range lower limit value O (i_dLatchDataRangeLowerLimit)
Fetch cycle: At power supply ON, the rising edge of PLC READY signal [Y0],
or latch data range change request
Pr.807 Mark detection mode setting A (0: Available, other than 0: Not available)
Fetch cycle: At power supply ON or the rising edge of PLC READY signal [YO0]
Pr.808 Mark detection signal link device type [RD77GF] VAN
Fetch cycle: At power supply ON
Pr.809 Mark detection signal link device number [RD77GF] A
Fetch cycle: At power supply ON
Pr.810 Mark detection signal link device bit specification [RD77GF] A
Fetch cycle: At power supply ON
Pr.811 Mark detection signal detection direction setting [RD77GF] A

Fetch cycle: At power supply ON

O: Set with labels (label name)
A\: Set by users as needed
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Mark detection control data [Cd.XX]

The following table lists the mark detection control data required for the operation of FBs.
Set mark detection control data ([Cd.800] to [Cd.802]) with user programs depending on the system configuration.
However, do not use user programs to set or change the mark detection control data to be used in FBs.

For details of control data, refer to the following.

1 MELSEC iQ-R Simple Motion Module User's Manual (Application)

Control data type Control data No. | Name

Setting method
STD_ReadMarkDetectData (Mark detection data
reading)

Axis control data

Cd.8 External command valid
Fetch cycle: At request

A

Mark detection control data | Cd.800 Number of mark detection clear

request
Fetch cycle: Operation cycle

(€]

Cd.801 Mark detection invalid flag
Fetch cycle: Operation cycle

A

Cd.802 Latch data range change request
Fetch cycle: Operation cycle or DI

input

O (i_uLatchDataRangeChangeRequest)

©: Set with FBs (setting value)
O: Set with labels (label name)
A\: Set by users as needed

Positioning data [Da.XX]

The following table lists the positioning data required for the operation of FBs.

Set positioning data ([Da.1] to [Da.29]) with user programs depending on the program used.

However, do not use user programs to set or change the positioning data to be used in FBs.

For details of positioning data, refer to the following.

'] MELSEC iQ-R Simple Motion Module User's Manual (Application)

Positioning Name Setting method
data STD_CtrlAuxiliaryAxis (Auxiliary axis correction)
Da.1 Operation pattern O (0)
Da.2 Control method O (02H)
Da.3 Acceleration time No. O (i_st ConpensationSetting)
Da.4 Deceleration time No. O (i_st ConpensationSetting)
Da.6 Positioning address/movement amount O (i_dCompensationAmount)
Da.8 Command speed O (i_st ConpensationSetting)
Da.9 Dwell time/JUMP destination positioning data No. A
Da.10 M code/Condition data No./Number of LOOP to LEND repetitions/ A

Number of pitches
Da.27 M code ON signal output timing A
Da.28 ABS direction in degrees A

©: Set with FBs (setting value)
O: Set with labels (label name)
A\: Set by users as needed
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4.2 Details of the FB Library

This section describes the details of each FB.

STD_MakeRotaryCutterCam (Cam auto-generation for rotary
cutter (front end reference))

Name

STD_MakeRotaryCutterCam+RD77MS

Function overview

Item

Description

Function overview

This FB automatically generates cam data for rotary cutter (front end reference).

Symbol

Execution command

Sheet length

Sheet synchronization width
Synchronous axis length

Synchronization starting point

Synchronous section
acceleration ratio

Cam resolution

Cam auto-generation cam No.

STD_MakeRotaryCutterCam+RD77MS

B:i_bEN o_bENO :B
E: i_eSheetLength o_bOK:B
E: i_eSheetSyncWidth o_bError :B
E: i_eSyncAxisLength o_uErrorlD :UW

E: i_eSyncStartPoint
E: i_eSyncSectionAccRatio
UW: i_uCamResolution

UW: io_uCamNo io_uCamNo :UW

Execution status
Normal completion
Error completion

Error code

Cam auto-generation

cam No.
Output axis setting DUT: io_stOutputAxis io_stOutputAxis :DUT | Output axis setting
Applicable hardware and | Applicable module RD77MS
software Applicable CPU MELSEC iQ-R series
Engineering software GX Works3

Number of steps

947 steps

FB dependence
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Item Description

Function description This FB automatically generates cam data for driving the rotary cutter (front end reference).
« Turning on i_bEN (Execution command) starts generating cam data based on the set data.
* When the cam generation is normally completed, o_bOK (Normal completion) turns on.

Synchronous axis length (i)

Output axis

Sheet synchronization width (i) (Cam axis)

Synchronization starting point (i) \ Sheet feeding

—=—p!

)
i
Cam axis current value per cycle '
|
|

Synchronization starting point (i)

O mmmmdmmm e

Sheet synchronization width (i) %___ ______ e
Cam axis (synchronous axis) speed E

Synchronous speed fr
(Sheet feeding speed)

Cam stroke ratio ! E
(Cam data to be generated) :

100% --f--------

t * (i) *== Input label

* i_eSyncSectionAccRatio (Synchronous section speed acceleration ratio) changes the speed in the synchronous section.

« If a warning related to the cam data operation occurs in the Simple Motion module during cam generation, an error (ErrorID:
2203H) is stored.

« If an error has occurred in the FB, Error turns on and the error code is stored in ErrorID.

« For details of error codes, refer to "Page 198 List of Error Codes".

Restrictions and « If a value other than 0 to 3 has been set in "[Pr.1] Unit setting", this FB is executed with the unit [mm].

precautions « The cam to be automatically generated is in the stroke ratio data format.

» The cam data to be automatically generated will be saved in the cam open area.

« If i_bEN (Execution command) turns off during cam generation, the cam may not be normally generated.

« When generating multiple cams at the same time, input o_bOK (Normal completion) of the cam auto-generation FB as an
interlock condition so that the generation of the next cam starts after the generation of one cam is successfully completed.

« If the cam generation fails, the cam data may be undefined. Try the cam auto-generation again. Check that normal cam is
generated and then perform the operation.

« Since cam operation control data ([Cd.608] to [Cd.611]) is set in this FB, do not use user programs to set or change the data.”!

* Use the FB CtrlOutputAxisSync or create a user program for the operation of the cutter axis.

Compiling method Macro type, subroutine type

FB operation type Pulsed execution (multiple scan execution type)

*1  For details of control data, refer to the following.
L1 MELSEC iQ-R Simple Motion Module User's Manual (Advanced Synchronous Control)
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Labels

Hinput labels

Name Label name Data type | Read Setting range Initial Description
timing™! value
Execution i_bEN Bit |—| On, off — On: The FB is activated.
command Off: The FB is not activated.
Sheet length | i_eSheetLength | Single T Refer to the description. 200.0 Set the sheet length.
precision Set this value for the cam axis length per
real number cycle.
Mark pitch
—Pp
Sheet length
+ 0.01 < Sheet length < 10000.00
[(Optional) Same unit (with two digits after
the decimal point (fixed))]
Sheet i_eSheetSyncWi | Single 0 Refer to the description. 50.0 Set the length of the section where the
synchronizati | dth precision output axis is synchronized with the sheet.
on width real number * 0.01 < Sheet synchronization width <
Sheet length and synchronous axis
length
[(Optional) Same unit (with two digits after
the decimal point (fixed))]
Synchronous | i_eSyncAxisLen | Single T Refer to the description. 200.0 Set the cycle length of the output axis
axis length gth precision (rotary cutter).
real number + 0.01 < Synchronous axis length <
10000.00
[(Optional) Same unit (with two digits after
the decimal point (fixed))]
Synchronizati | i_eSyncStartPoi | Single T Refer to the description. 50.0 Set the synchronization starting point of
on starting nt precision the output axis to the sheet.
point real number + 0.00 < Synchronization starting point <
Sheet length
[(Optional) Same unit (with two digits after
the decimal point (fixed))]
Synchronous | i_eSyncSection Single T -50.00 < Synchronous section 0.00 Set this item when the fine adjustment of
section AccRatio precision acceleration ratio < 50.00 [%)] the synchronous speed in the
acceleration real number synchronous section is required.
ratio Synchronous section speed =
Synchronous speed x (100% +
Synchronous section acceleration ratio)
Cam i_uCamResoluti | Word T 256/512/1024/2048/4096/8192/ 256 Set the cam resolution of the cam to be
resolution on [Unsigned] 16384/32768 generated.

*1 []: Always, T: When the FB is started (cannot be changed)
HEOutput labels

Name Label name Data type Value to Description
be held"™

Execution status o_bENO Bit — On: Execution command is on.
Off: Execution command is off.

Normal completion o_bOK Bit — This label indicates that the cam auto-generation has
been completed and the FB has been normally
completed.

Error completion o_bError Bit — On: An error has occurred in the FB.

Off: No error has occurred.
Error code o_uErroriD Word [Unsigned] — The error code of the error that has occurred in the

FB is stored.

*1  O: The value will be held after the FB stops. —: The value will be cleared after the FB stops.
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HI/O labels

Cam auto-generation
cam No.

io_uCamNo

Word [Unsigned]

1< Cam
auto-
generation
cam No. <
256

Set the cam No. to be automatically generated
for the cutter axis.

Output axis setting

io_stOutputAxis

AXIS_REF

Refer to the output axis setting below.

Output axis setting (AXIS_REF structure)

Axis number AxisNo Word [Unsigned] 1 < Axis No. Set the axis No. of the output axis to be used for
< maximum the cutter axis.
number of This FB uses the unit set in "[Pr.1] Unit setting" of
axes of the the axis No.
module used

Start /O number StartlO Word [Unsigned] OH < Start I/ Installation address of the Simple Motion module
O number < (Upper three digits of four digits (hexadecimal))
FEH

*1 []: Always, T: When the FB is started (cannot be changed)
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STD_MakeRotaryCutterCam (Cam auto-generation for rotary

cutter (central reference))

Name

STD_MakeRotaryCutterCam+RD77GF

Function details

Item

Description

Function overview

This FB automatically generates cam data (central reference) for rotary cutter.

Symbol

Execution command
Sheet length
Sheet synchronization width

Synchronous axis length

Synchronous position
adjustment

Synchronous section
acceleration ratio

Cam resolution

Auto-generation option

Acceleration/
deceleration width

Number of cutter

Cam auto-generation
cam No.

Output axis setting

STD_MakeRotaryCutterCam+RD77GF

B:i_bEN o_bENO :B
E: i_eSheetLength o_bOK:B
E: i_eSheetSyncWidth o_bError :B

E: i_eSyncAxisLength o_uErrorlD :UW

E: i_eSyncPositionAdjustment o_eAsyncSpeedResult :E
E: i_eSyncSectionAccRatio
UW: i_uCamResolution
i_uAutoGenerationOption
i_eAccDecWith
i_uNumberOfCutter

UW: io_uCamNo io_uCamNo :UW

DUT: io_stOutputAxis io_stOutputAxis :DUT

Execution status
Normal completion
Error completion

Error code

Asynchronous
speed result

Cam auto-generation
cam No.

Output axis setting

Applicable hardware and
software

Applicable module RD77GF
Applicable CPU MELSEC iQ-R series
Engineering software GX Works3

Number of steps

1135 steps

FB dependence

4.2 Details of the FB Library
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Item Description

Function description This FB automatically generates cam data for driving the rotary cutter (central reference).
« Turning on i_bEN (Execution command) starts generating cam data based on the set data.
* When the cam generation is normally completed, o_bOK (Normal completion) turns on.

Synchronous axis length (i)
Synchronous axis cycle length/diameter

D
Synchronous
axis

Sheet hronizati idth (i
eet synchronization width (i) Acceleration/deceleration width (i)

Synchronization starting point (i) Sheet feeding

Negative value: Set the synchronous 1£;
section at the front of the sheet

0: The center of the sheet is the
synchronous section.

Positive value: Set the synchronous
section at the end of the sheet.

Cam axis current value per cycle length (i)
B et :
Acceleration/deceleration width (i) . . :
o . . GH R, [ ! Sheet length (i)
Sheet synchronization width (i) §~ 1" """~ j \ h
Acceleration/deceleration width (i) ! E E
T T T t
' E E : ; Asynchronous speed
Cam axis (synchronous axis) speed . . ' : (Automatically calculated)
Synchronous speed E E : '
(Sheet feeding speed) i T Synchronous section acceleration ratio (i)
. i Same speed as 0% synchronous speed
: : : T t
100% - - ------- R et pos=ond
Cam stroke ratio i : ; ;
(Cam data to be generated) ' ! ! '
t * (i) *== Input label

* i_eSyncSectionAccRatio (Synchronous section speed acceleration ratio) changes the speed in the synchronous section.

« If a warning related to the cam data operation occurs in the Simple Motion module during cam generation, an error (ErrorID:
2203H) is stored.

« If an error has occurred in the FB, Error turns on and an error code is stored in Error|D.

« For details of error codes, refer to "Page 198 List of Error Codes".

Restrictions and « If a value other than 0 to 3 has been set in "[Pr.1] Unit setting", this FB is executed with the unit [mm].

precautions * The cam to be automatically generated is in the stroke ratio data format.

» The cam data to be automatically generated will be saved in the cam open area.

« If i_bEN (Execution command) turns off during cam generation, the cam may not be normally generated.

* When generating multiple cams at the same time, input o_bOK (Normal completion) of the cam auto-generation FB as an
interlock condition so that the generation of the next cam starts after the generation of one cam is successfully completed.

« If the cam generation fails, the cam data may be undefined. Try the cam auto-generation again. Check that normal cam is
generated and then perform the operation.

« Since cam operation control data ([Cd.608] to [Cd.611]) is set in this FB, do not use user programs to set or change the data.”!

* Use the FB CtrlOutputAxisSync or create a user program for the operation of the cutter axis.

Compiling method Macro type, subroutine type

FB operation type Pulsed execution (multiple scan execution type)

*1  For details of control data, refer to the following.
LILIMELSEC iQ-R Simple Motion Module User's Manual (Advanced Synchronous Control)
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Labels

Hinput labels

Name Label name Data type | Read Setting range Initial Description
timing"! value
Execution i bEN Bit |_| On, off — On: The FB is activated.
command Off: The FB is not activated.
Sheet length i_eSheetLength | Single T Refer to the description. 200.0 Set the sheet length.
precision Set this value for the cam axis length per
real number cycle.
Mark pitch
—>
Sheet length
+ 0.01 < Sheet length < 10000.00
[(Optional) Same unit (with two digits after
the decimal point (fixed))]
Sheet i_eSheetSyncWi | Single 0 Refer to the description. 50.0 Set the length of the section where the
synchronization | dth precision output axis is synchronized with the sheet.
width real number + 0.01 < Sheet synchronization width <
Sheet length
* 0.01 < Sheet synchronization width <
Synchronous axis length/Number of
cutter
[(Optional) Same unit (with two digits after
the decimal point (fixed))]
Synchronous i_eSyncAxisLen | Single T Refer to the description. 200.0 Set the cycle length of the output axis
axis length gth precision (rotary cutter).
real number If the auto-generation option is set to
diameter, the calculation is "circumference
= set value x 1",
If the auto-generation option is set to
circumference, the calculation is
"circumference = set value".
+ 0.01 < Circumference < 10000.00
[(Optional) Same unit (with two digits after
the decimal point (fixed))]
Synchronous i_eSyncPosition | Single T Refer to the description. 0.0 Set the position adjustment of the
position Adjustment precision synchronous section of the sheet and
adjustment real number output axis.
* Absolute value of synchronous position
adjustment < Half of the sheet length
Negative value: Set the synchronous
section at the front of the sheet.
0: The center of the sheet is the
synchronous section.
Positive value: Set synchronous section to
back end of sheet.
Synchronous i_eSyncSection Single T -50.00 < Synchronous section 0.00 Set this item when the fine adjustment of
section AccRatio precision acceleration ratio < 50.00 [%] the synchronous speed in the
acceleration real number synchronous section is required.
ratio Synchronous section speed =
Synchronous speed x (100% +
Synchronous section acceleration ratio)
Cam resolution | i_uCamResoluti | Word T 256/512/1024/2048/4096/8192/ 256 Set the cam resolution of the cam to be
on [Unsigned] 16384/32768 generated.
Auto-generation | i_uAutoGenerati | Word T 0 < Auto-generation option < 3 3 « Bit 0: Acceleration/deceleration method
option onOption [Unsigned] 0: Trapezoidal acceleration/deceleration

1: S-curve acceleration/deceleration

« Bit 1: Synchronous axis length setting
0: Diameter

1: Circumference
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Name Label name Data type | Read Setting range Initial Description
timing*1 value
Acceleration/ i_eAccDecWidth | Single T Refer to the description. 25 Set the sheet width (one side) of the
deceleration precision acceleration/deceleration area.
width real number * 2 x Acceleration/deceleration width <
Sheet length - Sheet synchronization
width
When a negative value is set, the
acceleration/deceleration width is
calculated to become the maximum value.
Number of i_uNumberOfCut | Word T 1 < Number of cutter < 256 1 Set the number of rotary cutters.
cutter ter [Unsigned]

*1

HEOutput labels

[1: Always, T: When the FB is started (cannot be changed)

Name Label name Data type Value to Description
be held"

Execution status o_bENO Bit — On: Execution command is on.
Off: Execution command is off.

Normal completion o_bOK Bit — This label indicates that the cam auto-generation has
been completed and the FB has been normally
completed.

Error completion o_bError Bit — On: An error has occurred in the FB.

Off: No error has occurred.

Error code o_uErroriD Word [Unsigned] — The error code of the error that has occurred in the
FB is stored.

Asynchronous o_eAsyncSpeedResult Single precision real O When cam auto-generation is normal, the

speed result number asynchronous speed is stored as a ratio of
synchronous speed. [multiplier]

*1
HI/O labels

O: The value will be held after the FB stops. —: The value will be cleared after the FB stops.

Name Label name Data type Read Setting range Initial | Description
timing"! value
Cam auto-generation | io_uCamNo Word [Unsigned] T 1 < Cam auto- 1 Set the cam No. to be automatically
cam No. generation cam No. generated for the cutter axis.
<256
Output axis setting io_stOutputAxis AXIS_REF — — — Refer to the output axis setting below.
Output axis setting (AXIS_REF structure)
Name Label name Data type Read Setting range Initial | Description
timing*1 value
Axis No. AxisNo Word [Unsigned] T 1 < Axis No. < — Set the axis No. of the output axis to be
maximum number of used for the cutter axis.
axes of the module This FB uses the unit set in "[Pr.1] Unit
used setting" of the axis No.
Start /0 number StartlO Word [Unsigned] T OH < Start I/0 0 Installation address of the Simple Motion
number < FEH module (Upper three digits of four digits
(hexadecimal))

*1
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PAC_MakeBoxMotionCam (Cam auto-generation for box motion)

Name

PAC_MakeBoxMotionCam

Function overview

Item Description

Function overview

This FB automatically generates two cams of the travel axis and seal axis required for the box motion mechanism.

Symbol

Execution command | B:

Production speed

Product length | E:

Travel axis movement
amount limit value

Travel axis synchronization
starting point

Travel axis synchronous
section acceleration ratio

E:
E:
E:

Seal axis movement amount | E:

Seal axis acceleration/
deceleration

Sealing time

Seal starting time offset | D:

Seal ending time offset | D:

Cam resolution

Travel axis cam
auto-generation cam No.
Seal axis cam
auto-generation cam No.

Travel axis setting

Seal axis setting

UD: i_udSealAxisMoveTime

UD: i_udSealingTime

UW: i_uCamResolution
UW: io_uTravelCamNo
UW: io_uSealCamNo
DUT: io_stTravelAxis
DUT: io_stSealAxis

PAC_MakeBoxMotionCam

i bEN o_bENO :B
UW: i_uProductPerMinute o_bOK :B
i_eProductLength o_bError :B
i_eTravelAxisMaxLength o_uErrorlD :UW
i_eSyncStartPoint o_eMainlnputAxisSpeed :
i_eSyncSectionAccRatio o_eTravelAxisMaxDistance :
i_eSealAxisClosedLength o_eMainlnputAxisSyncStartPos :

o_eMainlnputAxisSyncEndPos :

o_eMainlnputAxisSealAccStartPos :
i_dSealStartTimingOffset o_eMainlnputAxisSealStartPos :

i_dSealEndTimingOffset o_eMainlnputAxisSealEndPos :

E
E
E
E
E
E
E
o_eMainlnputAxisSealDecelEndPos :E
io_uTravelCamNo :UW

io_uSealCamNo :UW

io_stTravelAxis :DUT

io_stSealAxis :DUT

Execution status
Normal completion
Error completion
Error code

Main input axis speed

Travel axis maximum point

Travel axis synchronization
starting point

Travel axis synchronization
ending point

Seal axis acceleration
starting point

Seal axis seal starting point

Seal axis seal ending point

Seal axis deceleration
ending point

Travel axis cam
auto-generation cam No.
Seal axis cam
auto-generation cam No.

Travel axis setting

Seal axis setting

Applicable hardware and | Applicable module

RD77MS, RD77GF

software Applicable CPU

MELSEC iQ-R series

Engineering software

GX Works3

Number of steps 3644 steps

FB dependence

Function description
Servo axes.

<
<

« Turning on i_bEN (Execution command) starts generating cam data based on the set data.

P13X, P25X: Product length (i)

This FB automatically generates two cams (for the travel axis and seal axis) for the box motion mechanism that is driven by two

Main input axis
reference point

Travel axis movement amount limit value (i)

v

GO

Registration mark

Travel axis

reference point

W

P11Y:
Travel axis synchronization
starting point (i)

Sealing time (i)

Seal axis acceleration/

Seal axis acceleration/
deceleration (i) i

deceleration (i)

1 it 1"l
: i 1
' p— ———— \ ! : Seal axisireference point
i i I 1 i 11 !
\ - | L | ' 11 '
! AT T | v 11 H
: - O SR T il
: b R 11 P22y, P23Y: Seal axis
{ | L l i movement
: R T 1 1] amount (i)
\ ' —
: ; 1l

* (i) *= Input label
(0) ** Output label
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Item

Description

66

Function description

ECam pattern to be generated

N
Travel axis movement amount limit value (i)

4001 /

Travel axis point

300 +

200 P11Y: Travel axis
T synchronization starting point (i)

100“/

~2

Travel axis

reference point P13X: Product length (i)

P13/

P10
Vi mout s 3 ; : >
ain input axis " .
reference boint 0 100 200 300 400 500 Main input
axis point
N
Seal axis point 100 P22Y, P23Y: Seal axis movement amount (i)
/ P2 P23
80t
Sealing time (i)
60+
—
< | <D Emmm—
o1 '\ \
Seal axis Seal axi leration/ )
reference point 20+ dggeleg;igﬁc(?)era fon P25X: Product length (i)
P20 P21 . P24 ) PZS‘/ ~
T T L
Main input axis 0 100 200 300 400 500 Main input
reference point axis point

* (i) **= Input label

« By setting i_dSealStartTimingOffset (Seal starting time offset), the sealing start position (P21X) and the synchronization starting
point (P11X) can be shifted. A positive (negative) value set for i_dSealStartTimingOffset moves the seal axis cam pattern in
parallel to the left (right) by the set value and increases/decreases the travel axis cam pattern synchronous section (P11X to
P12X) by the set value after the comparison with the patterns before change.

* By setting i_dSealEndTimingOffset (Seal ending time offset), the sealing end position (P24X) and the synchronization ending
point (P12X) can be shifted. A positive (negative) value set for i_dSealEndTimingOffset increases/decreases the travel axis cam
pattern synchronous section (P11X to P12X) by the set value. (Set the absolute value of the seal axis start/end offset not to
exceed the value of i_udSealAxisMoveTime (Seal axis acceleration/deceleration).)

HCam pattern to be generated [with seal axis offset]

Travel axis movement amount limit value (i)
Travel axis point 400 --/

300 T ) o
P11Y: Travel axis synchronization
starting point (i)
200 T P12
Travel axis 100 H P13X: Product length (i)
reference point 50
3, 1o 13/
. ) —o >
Main input axis 0 100 200 300 400 500 e
reference point Main input
Seal starting time offset (i) ©  Seal ending time offset (i) axis point
N ’r -------------------- /7'- __________________ -
Seal axis point 100 + R AT
<0, L5,
p22' P23
80 F Ko d o
%01 ; :
404 : :

Seal axis _-' "_ .
reference point 20 4+ . . P25X: Product length (i)
P20 P21i ¢ SAW , P25 /

=0 . ‘ T T . >

Main input axis 0 100 200 300 400 500 o
reference point Main input
axis point

* (i) **= Input label
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Item Description

Function description « After the cam generation is normally completed and the following output data is updated, o_bOK (Normal completion) turns on.
"o_eMainlnputAxisSpeed (Main input axis speed)"

"o_eTravelAxisMaxDistance (Travel axis maximum point)"

"o_eMainlnputAxisSyncStartPos (Travel axis synchronization starting point)"

"o_eMainlnputAxisSyncEndPos (Travel axis synchronization ending point)"

"o_eMainlnputAxisSealAccStartPos (Seal axis acceleration starting point)"

"o_eMainlnputAxisSealStartPos (Seal axis seal starting point)"

"o_eMainlnputAxisSealEndPos (Seal axis seal ending point)"

"o_eMainlnputAxisSealDecelEndPos (Seal axis deceleration ending point)"

Even though i_bEN (Execution command) turns off, the above output data will be held. The above output data will be cleared when
i bEN (Execution command) turns on.

N
) . Travel axis movement amount limit value (i)
Travel axis point 400 —-/

Travel axis maximum point (0)

300+
200+
100 T Travel axis synchronfzation
50 |, : starting point (o)
- e ; 2 : >
0 ? :
100 200 300 400 500 Main input
Travel axis synchronization axis point
ending point (o)
Seal axis point 100 4
80
60+
40+ . . .
Seal axis seal ending point (o)
204
P20 P25
-0 = : o >
0 200 400 500 o
Seal axis acceleration Seal axis seal Seal axis deceleration Main input
starting point (o) starting point (0) ending point (0) axis point

*

(i) *= Input label
(0) **+ Output label
* i_eSyncSectionAccRatio (Synchronous section speed acceleration ratio) changes the speed in the synchronous section.

« If the calculated cam stroke amount of the travel axis exceeds the value of i_eTravelAxisMaxLength (Travel axis movement
amount limit value), an error (ErrorID: 2115H) will be stored and the cam with i_eTravelAxisMaxLength at the top will be
generated again.

« If the unit set in "[Pr.1] Unit setting" differs between the travel axis and seal axis, the operation continues but an error (ErrorID:
2135H) is stored.

« If a warning related to the cam data operation occurs in the Simple Motion module during cam generation, an error (ErrorID:
2203H) is stored.

« If a value other than "0" has been set in "[Cd.600] Cam data operation request" at the cam generation, an error (ErrorlD: 2205H)
is stored.

« If an error has occurred in the FB, Error turns on and the error code is stored in ErrorlD.

« For details of error codes, refer to "Page 198 List of Error Codes".

Restrictions and « If a value other than 0 to 3 has been set in "[Pr.1] Unit setting", this FB is executed with the unit [mm].

precautions » The cam to be automatically generated is in the coordinate data format.

» The cam data that has been automatically generated is saved in the cam storage area.

« Ifi_bEN (Execution command) turns off during cam generation, the cam may not be normally generated.

« When generating multiple cams at the same time, input o_bOK (Normal completion) of the cam auto-generation FB as an
interlock condition so that the generation of the next cam starts after the generation of one cam is successfully completed.

« If the cam generation fails, the cam data may be undefined. Try the cam auto-generation again. Check that normal cam is
generated and then perform the operation.

« Since cam operation control data ([Cd.600] to [Cd.607]) is set in this FB, do not use user programs to set or change the data.”

« Use the FB CtrlOutputAxisSync or create a user program for the operation of the travel axis and seal axis.

Compiling method Macro type, subroutine type

FB operation type Pulsed execution (multiple scan execution type)

*1  For details of control data, refer to the following.
L1 MELSEC iQ-R Simple Motion Module User's Manual (Advanced Synchronous Control)
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Labels

Hinput labels

Name Label name Data type | Read Setting range Initial Description
timing”™! value
Execution i bEN Bit |—| On, off — On: The FB is activated.
command Off: The FB is not activated.
Production i_uProductPerMi | Word T 0 < Production speed < 60 Set the production speed [products/min].
speed nute [Unsigned] 10000 [products/min]
Product length | i_eProductLengt | Single 0 Refer to the description. 500.0 Set the product length.
h precision Work length
real number
Product length
* 0.1 < Product length < 100000.0 [mm]
* 0.01 < Product length < 10000.00 [inch]
* 0.01 < Product length < 10000.00 [degree]
* 1 < Product length < 9999999 [pulse]
[The unit setting depends on the axis No. setting
value in the travel axis setting.]
Travel axis i_eTravelAxisMa | Single T Refer to the description. 350.0 Set the movement amount limit value of the travel
movement xLength precision axis.
amount limit real number If the calculated stroke amount exceeds this
value setting, the cam with this setting at the top will be
generated again.
+ 0.1 < Travel axis movement amount limit value <
100000.0 [mm]
» 0.01 < Travel axis movement amount limit value
<10000.00 [inch]
» 0.01 < Travel axis movement amount limit value
<10000.00 [degree]
« 1 < Travel axis movement amount limit value <
9999999 [pulse]
[The unit setting depends on the axis No. setting
value in the travel axis setting.]
Travel axis i_eSyncStartPoi | Single T Refer to the description. 50.0 Set the synchronization starting point of the travel
synchronization | nt precision axis.
starting point real number » 0.1 < Travel axis synchronization starting point <
100000.0 [mm]
» 0.01 < Travel axis synchronization starting point <
10000.00 [inch]
« 0.01 < Travel axis synchronization starting point <
10000.00 [degree]
» 1 < Travel axis synchronization starting point <
9999999 [pulse]
[The unit setting depends on the axis No. setting
value in the travel axis setting.]
Travel axis i_eSyncSection | Single 0 -50.00 < Synchronous 0.0 Set this item when the fine adjustment of the
synchronous AccRatio precision section acceleration ratio synchronous speed in the synchronous section is
section real number <50.00 [%] required.
acceleration Synchronous section speed = Synchronous speed
ratio x (100% + Acceleration ratio)
Seal axis i_eSealAxisClos | Single 0 Refer to the description. 80.0 Set the movement amount (stroke amount) of the
movement edLength precision seal axis.
amount real number + 0.1 < Seal axis movement amount < 100000.0
[mm]
* 0.01 < Seal axis movement amount < 10000.00
[inch]
+ 0.01 < Seal axis movement amount < 10000.00
[degree]
+ 1 < Seal axis movement amount < 9999999
[pulse]
[The unit setting depends on the axis No. setting
value in the seal axis setting.]
4 FB LIBRARY
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Name Label name Data type | Read Setting range Initial Description

timing*1 value

Seal axis i_udSealAxisMo | Double word | T 0 < Seal axis 100 Set the acceleration/deceleration at opening/

acceleration/ veTime [Unsigned] acceleration/deceleration closing of the seal axis.

deceleration <5000 [ms]

Sealing time i_udSealingTime | Double word | T 0 < Sealing length < 200 Set the sealing time.

[Unsigned] 30000 [ms]

Seal starting i_dSealStartTimi | Double word | T |Seal starting time offset| | 0 Set the offset amount of the timing to start sealing.

time offset ngOffset [Signed] < Seal axis acceleration/

deceleration [ms]

Seal ending i_dSealEndTimi | Double word | T |Seal ending time offset| < | 0 Set the offset amount of the timing to end sealing.

time offset ngOffset [Signed] Seal axis acceleration/

deceleration [ms]

Cam resolution | i_uCamResoluti | Word T 6 < Cam resolution <2048 | 256 Set the cam resolution (Number of coordinates) of

on [Unsigned] the cam to be generated.
(Set the resolution common to the travel axis and
seal axis.)

*1 []: Always, T: When the FB is started (cannot be changed)

HEOutput labels
Name Label name Data type Value to Description
be held"™

Execution status o_bENO Bit — On: Execution command is on.
Off: Execution command is off.

Normal completion o_bOK Bit — This label indicates that the cam auto-generation has
been completed and the FB has been normally
completed.

Error completion o_bError Bit — On: An error has occurred in the FB.

Off: No error has occurred.

Error code o_uErroriD Word [Unsigned] — The error code of the error that has occurred in the
FB is stored.

Main input axis o_eMainlnputAxisSpeed Single precision real O The calculated main input axis speed is stored.

speed number [The unit setting depends on the axis No. setting
value in the travel axis setting.]

Travel axis o_eTravelAxisMaxDistance Single precision real O The calculated maximum point of the travel axis is

maximum point number stored.

[The unit setting depends on the axis No. setting
value in the travel axis setting.]

Travel axis o_eMainlnputAxisSyncStartPos Single precision real O The main input axis point at the start of

synchronization number synchronization is stored.

starting point [The unit setting depends on the axis No. setting
value in the travel axis setting.]

Travel axis o_eMainlnputAxisSyncEndPos Single precision real O The main input axis point at the end of the

synchronization number synchronization is stored.

ending point [The unit setting depends on the axis No. setting
value in the travel axis setting.]

Seal axis o_eMainlnputAxisSealAccStartPos Single precision real O The main input axis point at the start of the seal axis

acceleration starting number operation is stored.

point [The unit setting depends on the axis No. setting
value in the seal axis setting.]

Seal axis seal o_eMainlnputAxisSealStartPos Single precision real O The main input axis point at the start of the seal axis

starting point number sealing is stored.

[The unit setting depends on the axis No. setting
value in the seal axis setting.]

Seal axis seal o_eMainlnputAxisSealEndPos Single precision real O The main input axis point at the end of the seal axis

ending point number sealing is stored.

[The unit setting depends on the axis No. setting
value in the seal axis setting.]

Seal axis o_eMainlnputAxisSealDecelEndPos | Single precision real O The main input axis point at the end of the seal axis

deceleration ending number operation is stored.

point [The unit setting depends on the axis No. setting
value in the seal axis setting.]

*1  O: The value will be held after the FB stops. —: The value will be cleared after the FB stops.
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HI/O labels

Travel axis cam auto- | io_uTravelCamNo | Word [Unsigned] T
generation cam No.

1 < Travel axis cam
auto-generation cam
No. < 256

Set the cam No. to be automatically
generated for the travel axis.

Seal axis cam auto- io_uSealCamNo Word [Unsigned] T

generation cam No.

1 < Seal axis cam
auto-generation cam
No. < 256

Set the cam No. to be automatically
generated for the seal axis.

Travel axis setting io_stTravelAxis AXIS_REF —

Refer to the travel axis setting below.

Seal axis setting io_stSealAxis AXIS_REF —

Refer to the seal axis setting below.

Travel axis setting (AXIS_REF structure)

Axis number AxisNo Word [Unsigned] 0 1 < Axis No. < Set the axis No. of the output axis used
maximum number of for the travel axis.
axes of the module This FB uses the unit set in "[Pr.1] Unit
used setting" of the axis No.
Start /O number StartlO Word [Unsigned] T OH < Start I/0 Installation address of the Simple Motion
number < FEH module (Upper three digits of four digits
(hexadecimal))

Seal axis setting (AXIS_REF structure)

Word [Unsigned] 0

Axis number AxisNo

1 < Axis No. <
maximum number of
axes of the module
used

Set the axis No. of the output axis used
for the seal axis.

This FB uses the unit set in "[Pr.1] Unit
setting" of the axis No.

*1 []: Always, T: When the FB is started (cannot be changed)
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STD_MakeFlyingShearCam (Cam auto-generation for flying

shear)

Name

STD_MakeFlyingShearCam

Function overview

Item

Description

Function overview

This FB automatically generates cam for flying shear.

Symbol

STD_MakeFlyingShearCam

Execution command Ti_bEN o_bENO :B
Main 'npsli;glxr:z (F:))gf:ﬁ : i_eMainInputAxisStartPos o_bOK :B
: i_eMainInputAxisSyncStartPos o_bError :B

starting point

Main input axis cycle
ending point

Output axis synchronization
starting point

Output axis synchronization
ending point

Output axis movement
amount limit value
Synchronous section
acceleration ratio

Cam resolution

:i_eMainInputAxisCycleEndPos o_uErrorlD :UW

: i_eOutputAxisSyncStartPos

B
E

Main input axis synchronization E
E
E o_eMainlnputAxisSyncStartPos :E
E

: i_eOutputAxisSyncEndPos o_eMainlnputAxisSyncEndPos :E

m

. i_eOutputAxisMaxLength o_eMainlnputAxisCycleDonePos :E

E: i_eSyncSectionAccRatio
UW: i_uCamResolution
Cam auto-generation cam No.

UW: io_uCamNo io_uCamNo :UW

Output axis setting | DUT: io_stOutputAxis io_stOutputAxis :DUT

Execution status

Normal completion
Error completion

Error code

Synchronization
starting point
Synchronization
ending point

Cycle ending point

Cam auto-generation
cam No.

Output axis setting

Applicable hardware and
software

Applicable module RD77MS, RD77GF

Applicable CPU MELSEC iQ-R series

GX Works3

Engineering software

Number of steps

2449 steps

FB dependence
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Item Description

Function description This FB automatically generates cam for driving the flying shear.

« Turning on i_bEN (Execution command) starts generating cam data based on the set data.

« Calculate the main input axis length per cycle as the product length.

« Specify the main input axis cycle starting point, synchronization starting point, cycle ending point of the flying shear (output axis)
to the main input axis, and specify the synchronization starting point and synchronization ending point to the flying shear (output
axis) to generate a cam pattern.*1

Main input axis H— 1
reference point 1 ) | : H I

L "

Sal egistration I [

i mark T 1 H

, gy :

Output axis ;

reference point amount limit value (i) !

o

P10X: Main input axis cycle starting point (i)

o]
c
k5l
=%
[V
X,
»
3
(=}
<
(0]
3
[0]
2

P11Y: Output axis synchronization starting point (i)

"
'
'
'
i
I
'
'
'
'
L
T
T
'
"
'
|
'
'
'
'
'
v

> f/ P11X: Main input axis synchronization starting point (i)
>

'
'
!
.
T
'
‘ I
'
|
'
'
'
'
'
v
'
'
'
L

P12Y: Output axis synchroniza‘ti‘on ending point (i)

P13X: Main input axis cycle ending point (i)

v
o - - -

QO QO * OO * [ * [|QO

*

(i) *== Input label
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Item Description

Function description » The cam pattern to be generated is a reciprocated cam pattern.

« After the cam generation is normally completed and the following output data is updated, o_bOK (Normal completion) turns on.
"o_eMainlnputAxisSyncStartPos (Synchronization starting point)"

"o_eMainlnputAxisSyncEndPos (Synchronization ending point)"

"o0_eMainlnputAxisCycleDonePos (Cycle ending point)"

Even though i_bEN (Execution command) turns off, the above output data will be held. The above output data will be cleared when
i_bEN (Execution command) turns on.

A
axigug)iﬁz 00T
P P12Y: Output axis synchronization
1 ending point (i)
4007 / P12
300 1

P11Y:
Output axis synchronization
200 + starting point (i)

11X: P13X: Main input axis cycle

T e —— Main input axis synchronization ending point (i)
i starting point (i) J
po . . b S
Main input axis i i ’ ol
A 0 100 200 300 400 500 600 Main input
reference point - . . S . b
P10X: Main input axis cycle starting point (i) i axis point

Product length

A\ Output axis movement amount limit value (i)
Output axis x
stroke 500

400 1

300+

200 +

Synchronization
starting point (o)

- Synchronization
ending point (0)
H 1 1 f

T T

T
0 100 200 300 400 Output axis  « (i)« Input label
per cycle (0) *++ Output label

Output axis
reference point

Cycle ending point (o)

* When performing the synchronous control with the FB CtrlOutputAxisSync, set the main input axis cycle starting point for
i_eWaitingPos (Waiting point).

« If the calculated output axis movement amount exceeds the value of i_eOutputAxisMaxLength (Output axis movement amount
limit value), an error (ErrorlD: 2200H) is stored."

« i_eSyncSectionAccRatio (Synchronous section speed acceleration ratio) changes the speed in the synchronous section.

« If a warning related to the cam data operation occurs in the Simple Motion module during cam generation, an error (ErrorID:
2203H) is stored.

« If a value other than "0" has been set in "[Cd.600] Cam data operation request" at the cam generation, an error (ErrorID: 2205H)
is stored.

« If an error has occurred in the FB, Error turns on and the error code is stored in ErrorlD.

« For details of error codes, refer to "Page 198 List of Error Codes".

Restrictions and « If a value other than 0 to 3 has been set in "[Pr.1] Unit setting", this FB is executed with the unit [mm].

precautions » The cam to be automatically generated is in the coordinate data format.

» The cam data that has been automatically generated is saved in the cam storage area.

« If i_bEN (Execution command) turns off during cam generation, the cam may not be normally generated.

* When generating multiple cams at the same time, input o_bOK (Normal completion) of the cam auto-generation FB as an
interlock condition so that the generation of the next cam starts after the generation of one cam is successfully completed.

« If the cam generation fails, the cam data may be undefined. Try the cam auto-generation again. Check that normal cam is
generated and then perform the operation.

« Since cam operation control data ([Cd.600] to [Cd.607]) is set in this FB, do not use user programs to set or change the data.”

* Use the FB CtrlOutputAxisSync or create a user program for the operation of the flying shear axis.

Compiling method Macro type, subroutine type

FB operation type Pulsed execution (multiple scan execution type)

*1 By setting the main input axis cycle starting point to "0" and the cycle ending point to the "product length", a cam pattern is generated at
the main input axis per cycle = cam axis per cycle.
By setting the main input axis cycle starting point to "a value larger than 0" or the cycle ending point to "a value smaller than product
length", a cam pattern is generated at the main input axis per cycle # cam axis per cycle.

*2 By setting i_eOutputAxisMaxLength to "0", the movement amount limit is ignored.

*3  For details of control data, refer to the following.
L1 MELSEC iQ-R Simple Motion Module User's Manual (Advanced Synchronous Control)
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Labels

Hinput labels

timing™’

Description

On: The FB is activated.
Off: The FB is not activated.

Set the main input axis point where the one cycle
operation starts.

+ 0.0 < Main input axis cycle starting point <
100000.0 [mm]

+ 0.00 < Main input axis cycle starting point <
10000.00 [inch]

+ 0.00 < Main input axis cycle starting point <
10000.00 [degree]

* 0 < Main input axis cycle starting point <
9999999 [pulse]

[The unit setting depends on the axis No. setting
value in the output axis setting.]

Set the main input axis point at the start of the
synchronous section.

» 0.1 < Main input axis synchronization starting
point < 100000.0 [mm]

+ 0.01 < Main input axis synchronization starting
point < 10000.00 [inch]

+ 0.01 < Main input axis synchronization starting
point < 10000.00 [degree]

« 1 <Main input axis synchronization starting point
< 9999999 [pulse]

[The unit setting depends on the axis No. setting
value in the output axis setting.]

Setting range Initial
value
On, off —
Refer to the description. 200.0
Refer to the description. 300.0
Refer to the description. 900.0

Set the end point of the main input axis 1 cycle.
0.1 < Main input axis cycle ending point <
100000.0 [mm]

« 0.01 < Main input axis cycle ending point <
10000.00 [inch]

+ 0.01 < Main input axis cycle ending point
<10000.00 [degree]

» 1 <Main input axis cycle ending point < 9999999
[pulse]

[The unit setting depends on the axis No. setting
value in the output axis setting.]

Refer to the description. 50.0

Set the output axis point at the start of the

synchronous section.

+ 0.1 < Output axis synchronization starting point
<100000.0 [mm]

+ 0.01 < Output axis synchronization starting point
<10000.00 [inch]

+ 0.01 < Output axis synchronization starting point
<10000.00 [degree]

+ 1 < Output axis synchronization starting point <
9999999 [pulse]

[The unit setting depends on the axis No. setting

value in the output axis setting.]

Refer to the description.

350.0

Set the output axis point at the end of the
synchronous section.
« 0.1 < Output axis synchronization ending point <
100000.0 [mm]
* 0.01 < Output axis synchronization ending point
<10000.00 [inch]
+ 0.01 < Output axis synchronization ending point
<10000.00 [degree]
« 1 < Output axis synchronization ending point <
9999999 [pulse]
[The unit setting depends on the axis No. setting
value in the output axis setting.]

Name Label name Data type | Read
Execution i_bEN Bit I
command
Main input axis | i_eMainlnputAxi | Single T
cycle starting sStartPos precision
point real number
Main input axis | i_eMainlnputAxi | Single T
synchronization | sSyncStartPos precision
starting point real number
Main input axis | i_eMainlnputAxi | Single
cycle ending sCycleEndPos precision
point real number
Output axis i_eOutputAxisSy | Single
synchronization | ncStartPos precision
starting point real number
Output axis i_eOutputAxisSy | Single
synchronization | ncEndPos precision
ending point real number
4 FB LIBRARY
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Name Label name Data type | Read Setting range Initial | Description

timing*1 value

Output axis i_eOutputAxisM | Single T Refer to the description. 0.0 Set the movement amount limit value of the output

movement axLength precision axis.

amount limit real number "0" = Limit value invalid, other than "0" = Limit

value value valid

* 0.1 < Output axis movement amount limit value
<100000.0 [mm]

* 0.01 < Output axis movement amount limit value
<10000.00 [inch]

* 0.01 < Output axis movement amount limit value
<10000.00 [degree]

* 1 < Output axis movement amount limit value <
9999999 [pulse]

[The unit setting depends on the axis No. setting

value in the output axis setting.]

Synchronous i_eSyncSection Single T -50.00 < Synchronous 0.00 Set this item when the fine adjustment of the

section AccRatio precision section acceleration ratio synchronous speed in the synchronous section is

acceleration real number <50.00 [%] required.

ratio Synchronous section speed = Synchronous speed

x (100% + Acceleration ratio)

Cam resolution | i_uCamResoluti | Word T 5 < Cam resolution <2048 | 256 Set the cam resolution (Number of coordinates) of

on [Unsigned] the cam to be generated.

*1 [ ]: Always, T: When the FB is started (cannot be changed)

HEOutput labels
Name Label name Data type Value to Description
be held"!

Execution status o_bENO Bit — On: Execution command is on.
Off: Execution command is off.

Normal completion o_bOK Bit — This label indicates that the cam auto-generation has
been completed and the FB has been normally
completed.

Error completion o_bError Bit — On: An error has occurred in the FB.

Off: No error has occurred.

Error code o_uErroriD Word [Unsigned] — The error code of the error that has occurred in the
FB is stored.

Synchronization o_eMainlnputAxisSyncStartPos Single precision real @] The main input axis point at the start of the

starting point number synchronization is stored.

[The unit setting depends on the axis No. setting
value in the output axis setting.]

Synchronization o_eMainlnputAxisSyncEndPos Single precision real O The main input axis point at the end of the

ending point number synchronization is stored.

[The unit setting depends on the axis No. setting
value in the output axis setting.]

Cycle ending point o_eMainlnputAxisCycleDonePos Single precision real O The main input axis point at the end of the operation

number

is stored.
[The unit setting depends on the axis No. setting
value in the output axis setting.]

*1  O: The value will be held after the FB stops. —: The value will be cleared after the FB stops.
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HI/O labels

Cam auto-generation
cam No.

io_uCamNo

Word [Unsigned]

1<Cam
auto-
generation
cam No. <
256

Set the cam No. to be automatically generated for
the flying shear.

Output axis setting

io_stOutputAxis

AXIS_REF

Refer to the output axis setting below.

Output axis setting (AXIS_REF structure)

Axis number AxisNo Word [Unsigned] 1 < Axis No. Set the axis No. of the output axis to be used for
< maximum the flying shear axis.
number of This FB uses the unit set in "[Pr.1] Unit setting" of
axes of the the axis No.
module used

Start 1/O number StartlO Word [Unsigned] OH < Start I/ Installation address of the Simple Motion module
O number < (Upper three digits of four digits (hexadecimal))
FEH

*1 []: Always, T: When the FB is started (cannot be changed)
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PAC_MakeLongDwellDCam (Cam auto-generation for D-cam)

Name

PAC_MakelLongDwellDCam

Function details

Item

Description

Function overview

This FB automatically generates a cam pattern for the long dwell.

Symbol

Execution command
Product length
Synchronous angle
Seal length

Eccentric length

Seal section
acceleration rate

Inlet/outlet section
acceleration rate

Cam resolution

Cam auto-generation
cam No.

Output axis setting

PAC_MakelLongDwellDCam

1 i_bEN
: i_eProductLength

: i_eSyncAngle

B

E

E

E: i_eSealLength
E: i_eEccentricLength

E: i_eSealSectionAccRatio
E: i_eInOutSectionAccRatio
UW: i_uCamResolution
UW: io_uCamNo

DUT: io_stOutputAxis

o_bENO B

o_bOK :B

o_bError :B
o_uErrorlD :UW
o_eSyncStartPos :E
o_eSealStartPos :E
o_eSealEndPos E
o_eSyncEndPos :E
io_uCamNo :UW
io_stOutputAxis :DUT

Execution status
Normal completion
Error completion

Error code

Synchronization
starting point

Seal starting point

Seal ending point
Synchronization
ending point

Cam auto-generation
cam No.

Output axis setting

Applicable hardware and
software

Applicable module

RD77MS, RD77GF

Applicable CPU

MELSEC iQ-R series

Engineering software

GX Works3

Number of steps

5613 steps

FB dependence

Function description

This FB automatically generates a cam pattern for the long dwell mechanism (D-cam axis) increases the sealing time.
* Turning on i_bEN (Execution command) starts generating cam data based on the set data.
« In calculation, one cycle length of the main input axis is the product length.

» The cam pattern is generated so that the D-cam axis rotates once (360 degree) per product length (1 cycle length) [mm].

PO, P6: Waiting position

P4: Seal ending point (0)

P5: Synchronization ending point (o)

P2: Seal starting point (0)

P1: Synchronization RN . .
starting point (o) ,.,! \ Eccentric length (i)
9, —0,—0, S Il

Synchronous

!
\Seal length (i) angle (i) .

Product length (i)

* (i) == Input label
(0) *++ Output label

\4

.
A
\
\
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Item Description

Function description ECam pattern to be generated

Output axis point A
[degree]

: P6
360 + Synchronous section

270 T Midpoint
[

S S S Synchronous angle (i)
180 T
T Seal endin
% point (o) 9 Product length (i)
PO
: et S >
0 100 300 400 500 Main input axis point [mm]
Synchronization Synchronization ending point (o)
starting point (0)

. ) * (i) == Input label
Seal starting point (0) 8) e O‘tjtput label

« i_eSealSectionAccRatio (Seal section acceleration rate) changes the speed in the sealing section.
« i_elnOutSectionAccRatio (Inlet/outlet section acceleration rate) changes the speed in the entrance/exit section.
BCam pattern when only i_eSealSectionAccRatio (Seal section acceleration rate) is set

Output axis point Synchronous section (-50%)
[degree] N Synchronous

360 4 section (+0%)

@ : Synchronous section 0%
A : Synchronous section +50%
@ : Synchronous section -50%

Synchronous
section (+50%)
—>

Synchronous angle (i)

Product length (i)

L ~
T Ll

0 100 200 300 400 500 Main input axis point [mm]

* (i) *=* Input label
BCam pattern when only i_elnOutSectionAccRatio (Inlet/outlet section acceleration rate) is set

Output axis point Synchronous section (-50%)
[degree] A Synchronous @ : Synchronous section 0%
section (+0%) A ; 0
360 T — : Synchronous section +50%
Synchronous [ : Synchronous section -50%
section (+50%)
—
270 + p5
P4 L )
P3 Synchronous angle (i)
180 T P2

Product length (i)

1 1 1 5
T T T Ll

0 100 200 300 400 500 Main input axis point [mm]

*

(i) *=* Input label
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Item

Description

Function description

BCam pattern when both i_eSealSectionAccRatio and i_eInOutSectionAccRatio are set

Output axis point Synchronous section (-50%)

[degree] ) iycr;ic(:)hnrc()zgtf) P6 @ : Synchronous section 0%

360 + — A : Synchronous section +50%

Synchronous @ : Synchronous section -50%
section (+50%) g
——> H

Synchronous angle (i)

Product length (i)

H| 1 1 1 >
L T T T C

0 100 200 300 400 500 Main input axis point [mm]
* (i) ** Input label

« After the cam generation is normally completed and the output label is updated, o_bOK (Normal completion) turns on.

« If a warning related to the cam data operation occurs in the Simple Motion module during cam generation, an error (ErrorID:
2203H) is stored.

« If a value other than "0" has been set in "[Cd.600] Cam data operation request" at the cam generation, an error (Error|D: 2205H)
is stored.

« If an error has occurred in the FB, Error turns on and an error code is stored in ErrorID.

« For details of error codes, refer to "Page 198 List of Error Codes".

Restrictions and
precautions

« The cam to be automatically generated is in the coordinate data format.

» The cam data that has been automatically generated is saved in the cam storage area.

« Ifi_bEN (Execution command) turns off during cam generation, the cam may not be normally generated.

* When generating multiple cams at the same time, input o_bOK (Normal completion) of the cam auto-generation FB as an
interlock condition so that the generation of the next cam starts after the generation of one cam is successfully completed.

« If the cam generation fails, the cam data may be undefined. Try the cam auto-generation again. Check that normal cam is
generated and then perform the operation.

« Since cam operation control data ([Cd.600] to [Cd.607]) is set in this FB, do not use user programs to set or change the data.”

« Use the FB CtrlOutputAxisSync or create a user program for the operation of the D-cam axis.

* The number of FB steps in a program varies depending on the CPU model to be used and 1/O definitions.

1

Compiling method

Macro type, subroutine type

FB operation type

Pulsed execution (multiple scan execution type)

*1  For details of control data, refer to the following.
LTIMELSEC iQ-R Simple Motion Module User's Manual (Advanced Synchronous Control)
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Labels

Hinput labels

Name Label name Data type | Read Setting range Initial Description
timing ™! value
Execution i_bEN Bit |—| On, off — On: The FB is activated.
command Off: The FB is not activated.
Product i_eProductLength Single T 0.1 < Product length < 500.0 Set the product length.
length precision 100000.0 [mm] Work length
real number
Product length
Synchronous | i_eSyncAngle Single T 0.1 < Synchronous angle < 100.0 Set the angle including the seal section and
angle precision 180.0 [degree] inlet/outlet section.
real number
Seal length i_eSealLength Single T 0.1 < Seal length < 100000.0 | 100.0 Set the seal section length.
precision [mm]
real number
Eccentric i_eEccentricLength | Single ) 0.1 < Eccentric length < 100.0 Set the distance from the center of the seal
length precision 100000.0 [mm] section to the center of the circle.
real number
Seal section i_eSealSectionAcc | Single T -50.0 < Seal section 0.0 Set this item when fine adjustment of the
acceleration Ratio precision acceleration rate < 50.0 [%] synchronous speed in the sealing section is
rate real number required.
Synchronous section speed = Synchronous
speed x (100% + Acceleration ratio)
Inlet/outlet i_eInOutSectionAc | Single T -50.0 < Inlet/outlet section 0.0 Set this item when the fine adjustment of the
section cRatio precision acceleration rate < 50.0 [%] synchronous speed in the inlet/outlet section is
acceleration real number required.
rate Synchronous section speed = Synchronous
speed x (100% + Acceleration ratio)
Cam i_uCamResolution | Word T 9 < Cam resolution < 1024 256 Set the cam resolution of the cam to be
resolution [Unsigned] generated.
*1 []: Always, T: When the FB is started (cannot be changed)

HEOutput labels

Name Label name Data type Value to | Description
be held"’!

Execution status o_bENO Bit — On: Execution command is on.
Off: Execution command is off.

Normal completion o_bOK Bit — This label indicates that the cam auto-generation has
been completed and the FB has been normally
completed.

Error completion o_bError Bit — On: An error has occurred in the FB.

Off: No error has occurred.
Error code o_uErrorlD Word [Unsigned] — The error code of the error that has occurred in the FB is
stored.
Synchronization o_eSyncStartPos Single precision real O The main input axis point at the start of the
starting point number synchronization is stored. [mm]
Seal starting point o_eSealStartPos Single precision real O The main input axis point at the start of the seal is
number stored. [mm]

Seal ending point o_eSealEndPos Single precision real @] The main input axis point at the end of the seal is stored.
number [mm]

Synchronization o_eSyncEndPos Single precision real @] The main input axis point at the end of the

ending point number synchronization is stored. [mm]

*1  O: The value will be held after the FB stops. —: The value will be cleared after the FB stops.
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4 FB LIBRARY
4.2 Details of the FB Library



HI/O labels

Cam auto-generation
cam No.

io_uCamNo

Word [Unsigned]

1 < Cam auto-
generation cam No.
<256

Set the cam No. to be automatically
generated for the D-cam axis.

Output axis setting

io_stOutputAxis

AXIS_REF

Refer to the output axis setting below.

Output axis setting (AXIS_REF structure)

Axis No. AxisNo Word [Unsigned] 1 < Axis No. < Set the axis No. of the output axis to be
maximum number of used for the D-cam axis.
axes of the module
used

Start 1/0 number StartlO Word [Unsigned] OH < Start I/0 Installation address of the Simple Motion

number < FEH

module (Upper three digits of four digits
(hexadecimal))

*1 []: Always, T: When the FB is started (cannot be changed)
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STD_ReadMarkDetectData (Mark detection data reading)

Name

STD_ReadMarkDetectData

Function overview

Item Description

Function overview This FB reads mark detection data.

Symbol

STD_ReadMarkDetectData
Execution command | B:i_bEN o_bENO :B | Execution status
Latch : .
?:E]Canggt?e?ﬁgset UW: i_uLatchDataRangeChangeRequest o_bOK :B | Normal completion

Latch %?)t;?erral?r%ﬁ D: i_dLatchDataRangeUpperLimit o_bError :B | Error completion
Latch data rande | . i_dLatchDataRangeLowerLimit o_uErrorlD :UW | Error code

Mark detection setting No.

Output axis setting

UW: io_uMarkDetectSettingNo

DUT: io_stOutputAxis

o_dMarkDetectData :D
o_uMarkDetectCount :UW
io_uMarkDetectSettingNo :UW

io_stOutputAxis :DUT

Mark detection data
Mark detection counts
Mark detection setting No.

Output axis setting

Applicable hardware and
software

Applicable module

RD77MS, RD77GF

Applicable CPU

MELSEC iQ-R series

Engineering software

GX Works3

Number of steps

671 steps

FB dependence

Function description

This FB reads mark detection data.

« Turning on i_bEN (Execution command) normally starts the FB and turns on o_bOK (Normal completion). o_dMarkDetectData
(Mark detection data) and o_dMarkDetectCount (Mark detection counts), the data of the set io_uMarkDetectSettingNo (Mark
detection setting No.), is stored.

* While i_bEN (Execution command) is on, o_dMarkDetectData (Mark detection data) and o_dMarkDetectCount (Mark detection
counts) are updated at every scan.

B Main input axis current point and current feed value

4

Mark detection Mark detection Mark detection Mark detection

400
300
200 -+

100
Main input axis current point

Execution command (i)

[Cd.800] Number of mark
detection clear request

[Md.800] Number of mark

\\.
detection %
e N G T ST G AN
Execution status (0) Q\T \\ \\ \{—
Normal completion (o) \T \\ \\ \j—
Mark detection counts (o) 0 1 X< 2 \ X 0
Mark detection data (o) 0 >< 200 >< 300 \>‘< 0

* (i) *== Input label
(0) **= Output label
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Item

Description

Function description

W Current value per cycle

Mark detection Mark detection Mark detection Mark detection

100 ---
Current value per cycle
after main shaft gear

Execution command (i)

[Cd.800] Number of mark
detection clear request

[Md.800] Number of mark
detection

[Md.801] Mark detection
data storage area

Execution status (0)

Normal completion (0)

Mark detection counts (0)

Mark detection data (0)

* (i) *= Input label
(0) +* Output label

* By setting i_dLatchDataRangeUpperLimit (Latch data range upper limit) and i_dLatchDataRangeLowerLimit (Latch data range
lower limit) and turning on i_uLatchDataRangeChangeRequest (Latch data range change request), mark detection is performed
when the data at mark detection is within the range.

B When the latch data range upper limit is equal to the latch data range lower limit

When the upper limit value is equal to the lower limit value, the range of mark detection data is not checked. The mark detection

processing is executed within the entire range.

B When the latch data range upper limit is larger than the latch data range lower limit

When the upper limit value is larger than the lower limit value, the mark detection processing is executed when mark detection data

is "equal to or larger than the lower limit value and smaller than the upper limit value".

. P Mark detection processing range

> t

Latch data range upper limit (i)

Latch data range lower limit (i) * (i) +=+ Input label

B When the latch data range upper limit is smaller than the latch data range lower limit
When the upper limit value is smaller than the lower limit value, the mark detection processing is executed when mark detection

data is "equal to or larger than the lower limit value or smaller than the upper limit value".
/Mark detection processing range

> t

Latch data range upper limit (i)

Latch data range lower limit (i) * (i) == Input label

« If an error has occurred in the FB, Error turns on and the error code is stored in ErrorID.
« For details of error codes, refer to "Page 198 List of Error Codes".

Restrictions and
precautions

« If a series of processing (from operation processing to compensation completion) is not completed until the next mark detection,
execute this FB in the fixed cycle execution type.

« If a value other than 0 to 3 has been set in "[Pr.1] Unit setting", this FB is executed with the unit [mm].

« This FB supports only the continuous detection mode. Do not set a value other than "0" in "[Pr.807] Mark detection mode setting".
Configure the mark detection settings with the Simple Motion setting tool or user programs before execution of the FB.

"[Pr.800] to [Pr.804], [Pr.807] (0: Available, other than 0: Not available), [Pr.95], [Pr.42], [Cd.8]"

« Since control data ([Cd.800], [Cd.802]) is set in this FB, do not use user programs to set or change the data.”

« This FB reads the mark detection data stored in the Simple Motion module.

Compiling method

Macro type, subroutine type

FB operation type

Real-time execution

*1  For details of the mark detection setting, refer to the following.
L1 MELSEC iQ-R Simple Motion Module User's Manual (Application)
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Labels

Hinput labels

Name Label name Data type | Read Setting range Initial | Description
timing™! value
Execution i_bEN Bit |—| On, off — On: The FB is activated and reading of
command mark detection data starts.
Off: The FB is not activated.
Latch data i_uLatchDataRa | Word |_| 0 < Latch data range change request< | 0 Request the latch data range processing.
range change | ngeChangeReq | [Unsigned] 2 Set either of the following values
request uest according to the timing to update a new
value.
1: At the next operation cycle after the
request
2. At the next DI input after the request
This label is used as a fetch trigger of the
latch data range upper/lower limit value.
Latch data i_dLatchDataRa | Double word | When -2147483648 < Latch data range 0 Set a valid upper limit value as latch data
range upper ngeUpperLimit [Signed] requesting | upper limit < 2147483647 at mark detection.
limit value the latch [The unit setting depends on the axis
datarange | No. setting value in the output axis
change setting.] (10 mm, 108 inch, 10°®
degree, pulse)
Latch data i_dLatchDataRa | Double word -2147483648 < Latch data range 0 Set a valid lower limit value as latch data
range lower ngelLowerLimit [Signed] lower limit < 2147483647 at mark detection.
limit value [The unit setting depends on the axis
No. setting value in the output axis
setting.] (10 mm, 10 inch, 10°®
degree, pulse)

*1  []: Always, T: When the FB is started (cannot be changed)
EOutput labels

Name Label name Data type Value to Description
be held"!
Execution status o_bENO Bit — On: Execution command is on.
Off: Execution command is off.
Normal completion o_bOK Bit — This label indicates that the FB has normally started.
Error completion o_bError Bit — On: An error has occurred in the FB.
Off: No error has occurred.
Error code o_uErrorlD Word [Unsigned] — The error code of the error that has occurred in the
FB is stored.
Mark detection data | o_dMarkDetectData Double word [Signed] —2 Latch data at mark detection is stored.
Data range: -2147483648 < Mark detection data <
2147483647
[The unit setting depends on the axis No. setting
value in the output axis setting.] (104 mm, 10 inch,
105 degree, pulse)
Refresh cycle: At updating mark detection counts
Mark detection o_uMarkDetectCount Word [Unsigned] —2 The mark detection counts after Execution command
counts turns on is stored.
Data range: 0 < Mark detection counts < 65535 (Ring
counter)
Refresh cycle: At updating mark detection counts

*1  O: The value will be held after the FB stops. —: The value will be cleared after the FB stops.
*2 The value is held when an error has occurred.
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HI/O labels

Mark detection setting | io_uMarkDetectS | Word [Unsigned] 1 < Mark detection Set the reference number of mark
No. ettingNo setting No. < detection data.

maximum number of

mark detection

settings of the

module used
Output axis setting io_stOutputAxis AXIS_REF — Refer to the output axis setting below.

Output axis setting (AXIS_REF structure)

Axis number AxisNo Word [Unsigned] 1 < Axis No. < Set the axis No. of the output axis used
maximum number of for mark compensation.
axes of the module This FB uses the unit setting of the main
used input axis corresponding to the output
axis.
Start /O number StartlO Word [Unsigned] OH < Start I/0 Installation address of the Simple Motion
number < FEH module (Upper three digits of four digits
(hexadecimal))

*1  []: Always, T: When the FB is started (cannot be changed)
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PAC_CalcMarkCompensation (Automatic compensation
calculation using mark detection)

Name

PAC_CalcMarkCompensation

Function overview

Item

Description

Function overview

This FB detects a registration mark on the film using the mark detection function of the Simple Motion module and outputs the
compensation amount for the deviation from the mark reference point.

Symbol

Execution command
Mark detection setting No.
Mark detection data

Mark detection counts

Mark undetected
permissible counts

Output axis setting

Compensation control setting

PAC_CalcMarkCompensation

B:i_bEN

UW: i_uMarkDetectSettingNo

D: i_dMarkDetectData
UW: i_uMarkDetectCount

UW: i_uMissedMarkLimit

DUT: io_stOutputAxis

DUT: io_stCompensationSetting

o_bENO :B

o_bOK:B

o_bError :B

o_uErrorlD :UW
o_dCompensationAmount :D
o_uMissedMarkAmount :UW
io_stOutputAxis :DUT

io_stCompensationSetting :DUT

Execution status
Normal completion
Error completion

Error code
Compensation amount
Mark undetected counts

Output axis setting

Compensation
control setting

Applicable hardware and
software

Applicable module

RD77MS, RD77GF

Applicable CPU

MELSEC iQ-R series

Engineering software GX Works3
Number of steps 1683 steps
FB dependence —
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Item

Description

Function description

* Turning on i_bEN (Execution command) normally starts the FB and turns on o_bOK (Normal completion).

« At the timing when i_uMarkDetectCount (Mark detection counts) is refreshed, the interval between register marks is calculated
from the current value and previous value of i_dMarkDetectData (Mark detection data) and the difference from "[Pr.439] Cam
axis length per cycle" of the axis set in the output axis setting is output to o_dCompensationAmount (Compensation amount).

« For i_dMarkDetectData (Mark detection data), set the real current value ([Pr.802] = 2).

« Since this FB uses the previous value of i_dMarkDetectData (Mark detection data) for the compensation amount calculation, this
FB does not calculate the compensation amount at the first update of i_uMarkDetectCount (Mark detection counts). This FB
calculates the compensation amount at the second update or later.

» This FB can set a compensation target range to the calculated compensation amount. By setting the compensation range with
MaxTolerance (Maximum compensation amount) and MinTolerance (Minimum compensation amount), the compensation
amount is output to o_dCompensationAmount (Compensation amount) only when the calculated compensation amount is within
the compensation range. When the calculated compensation amount is outside the compensation range, the FB functions as
follows.

— When the absolute value of the calculated compensation amount is smaller than the value in MinTolerance (Minimum
compensation amount), "0" is stored in o_dCompensationAmount (Compensation amount) and the calculated compensation
amount is used as the cumulative compensation amount and added to the compensation amount to be calculated at the next
update. The cumulative compensation amount is held until it is output to o_dCompensationAmount (Compensation amount).

— When the absolute value of the calculated compensation amount is larger than the value in MaxTolerance (Maximum
compensation amount), "0" is stored in o_dCompensationAmount (Compensation amount) and an outside mark range error
(ErrorID: 2123H) is stored. The calculated compensation amount is discarded and the cumulative compensation amount is
held.™

» Set MinTolerance (Minimum compensation amount) and MaxTolerance (Maximum compensation amount) to satisfy the following
formula.

MinTolerance MaxTolerance [Pr.439] Cam axis length per cycle

. " < . "
(Minimum compensation amount) (Maximum compensation amount)

2

[ Mark reference point ]

Minimum compensation amount (i) Minimum compensation amount (i)
Maximum compensation amount (i)\ i /Maximum compensation amount (i)

> >

[c] b [alifa] [b] [c]

d y A=

[Pr.439] Cam axis length per cycle / 2

[Pr.439] Cam axis length per cycle * (i) === Input label

B Mark detection points: Area a and a'

o_dCompensationAmount (Compensation amount): 0 is output.

The calculated compensation amount is added to the cumulative compensation amount and held.

B Mark detection points: Area b and b'

o_dCompensationAmount (Compensation amount): The calculated compensation amount is output.

The cumulative compensation amount is reset.

B Mark detection points: Area c and c'

o_dCompensationAmount (Compensation amount): 0 is output.

ErrorID: 2123H is stored in the error code and the operation continues.

The calculated compensation amount is discarded.

The cumulative compensation amount is held.

 This FB determines that no mark is detected if i_uMarkDetectCount (Mark detection counts) has not been refreshed even if
"[Md.101] Real current value" moves by a certain amount after i_uMarkDetectCount (Mark detection counts) is refreshed. Once
movement amount of "[Md.101] Real current value" from the detection of a mark to the detection of the next mark exceeds the
sum of "[Pr.439] Cam axis length per cycle" and MaxTolerance (Maximum compensation amount), o_uMissedMarkAmount (Mark
undetected counts) is incremented by one for each "[Pr.439] Cam axis length per cycle". After the movement amount of
"[Md.101] Real current value" exceeds the sum of "[Pr.439] Cam axis length per cycle" and MaxTolerance (Maximum
compensation amount), o_uMissedMarkAmount (Mark undetected counts) is incremented by one for each "[Pr.439] Cam axis
length per cycle". When the value of o_uMissedMarkAmount (Mark undetected counts) exceeds the value of
i_uMarkMissedMarkLimit (Mark undetected permissible counts), an error (ErrorID: 2201H) is stored and the FB stops. The value
of o_uMissedMarkAmount (Mark undetected counts) is cumulative. The value of o_uMissedMarkAmount (Mark undetected
counts) is held even after the update of i_uMarkDetectCount (Mark detection counts), and this FB adds 1 to the counts every
mark undetection.

Use output values of STD_ReadMarkDetectData for i_dMarkDetectData (Mark detection data) and i_uMarkDetectCount (Mark
detection counts).

To compensate the compensation amount calculated by this FB, use STD_CtrlAuxiliaryAxis. The compensation direction
depends on the compensation target. To compensate the film axis, use o_dCompensationAmount (Compensation amount). To
compensate the rotary cutter or box motion axis, use o_dCompensationAmount (Compensation amount) in reverse.

« If an error has occurred in the FB, Error turns on and the error code is stored in ErrorlD.

« For details of error codes, refer to "Page 198 List of Error Codes".
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Item

Description

Restrictions and
precautions

 Execute this FB in a fixed cycle. (Motion calculation cycle event task (144: Inter-module synchronization) is recommended.)

« If a value other than 0 to 3 has been set in "[Pr.1] Unit setting", this FB is executed with the unit [mm].

* When using this FB, construct a system in which "[Md.101] Real current value" operates in the increasing direction.

« To improve accuracy in calculation of the compensation amount, data to be set to i_dMarkDetectdata (Mark detection data) has
been changed from the cam axis current value per cycle ([Pr.802] = 11 or 12) to the real current value ([Pr.802] = 2). Use this FB
in the following combinations.

This FB [Ver1.001B or earlier] - Cam axis current value per cycle ([Pr.802] = 11 or 12)
This FB [Ver1.002C or later] — Real current value ([Pr.802] =2)

Compiling method

Macro type, subroutine type

FB operation type

Real-time execution

*1  The operation of the FB continues. If the mark pitch

Labels

is normal at the next cycle, "0" is stored in error.

Hinput labels

Name Label name Data type | Read Setting range Initial | Description
timing*1 value
Execution i_bEN Bit |—| On, off — On: The FB is activated.
command Off: The FB is not activated.
Mark i_uMarkDetectS | Word T 1 < Mark detection setting No. < — Set the reference number of mark
detection ettingNo [Unsigned] Maximum number of mark detection detection data.
setting No. settings of the module used
Mark i_dMarkDetectD | Double word |—| -2147483648 < Mark detection data< | 0 Enter o_dMarkDetectData (Mark
detection ata [Signed] 2147483647 detection data) of the FB
data [The unit setting depends on the axis STD_ReadMarkDetectData.
No. setting value in the output axis
setting.] (10 mm, 108 inch, 1078
degree, pulse)
Mark i_uMarkDetectC | Word |—| 0 < Mark detection counts < 65535 0 Enter o_uMarkDetectCount (Mark
detection ount [Unsigned] [times] detection counts) of the FB
counts (Ring counter) STD_ReadMarkDetectData.
A compensation amount is calculated at
update of this data.
Mark i_uMissedMarkLi | Word |—| 0 < Mark undetected permissible 0 Set the permissible value of the mark
undetected mit [Unsigned] counts < 100 [times] undetected counts.
permissible If the value of the mark undetected
counts counts exceeds this setting, an error is
stored.
0: Invalid
1 to 100: Permissible value of the mark
undetected counts

*1  []: Always, T: When the FB is started (cannot be changed)
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HEOutput labels

Name Label name Data type Value to Description
be held"!
Execution status o_bENO Bit — On: Execution command is on.
Off: Execution command is off.
Normal completion o_bOK Bit — This label indicates that the FB has normally started.
Error completion o_bError Bit — On: An error has occurred in the FB.
Off: No error has occurred.
Error code o_uErrorD Word [Unsigned] — The error code of the error that has occurred in the
FB is stored.
Compensation o_dCompensationAmount Double word [Signed] — The calculated compensation amount is stored.
amount If the absolute value of the compensation amount is

smaller than the minimum compensation amount or
larger than the maximum compensation amount, "0"
is output.

Data range: -2147483648 < Compensation amount <
2147483647

[The unit setting depends on the axis No. setting
value in the output axis setting.] (104 mm, 10 inch,
107 degree, pulse)

Mark undetected

o_uMissedMarkAmount

Word [Unsigned]

2

The value of the mark undetected counts is stored.

counts If this data exceeds the mark undetected permissible
counts, an error is stored.
*1  O: The value will be held after the FB stops. —: The value will be cleared after the FB stops.

*2 The value is held when an error has occurred.

HI/O labels

Name Label name Data type Read Setting Initial | Description
timing™ | range value
Output axis setting io_stOutputAxis AXIS_REF — — — Refer to the output axis setting below.
Compensation control | io_stCompensatio | PAC_COMPENSATI | — — — Refer to the compensation control setting below.
setting nSetting ON_REF
Output axis setting (AXIS_REF structure)
Name Label name Data type Read Setting Initial | Description
timing™ | range value
Axis number AxisNo Word [Unsigned] T 1<AxisNo.< | — Set the axis No. of the output axis used for mark
maximum compensation.
number of This FB uses the unit setting of the main input
axes of the axis corresponding to the output axis.
module used
Start 1/0O number StartlO Word [Unsigned] T OH< Start1/O | 0 Installation address of the Simple Motion

number <
FEH

module (Upper three digits of four digits
(hexadecimal))

Compensation control setting (PAC

COMPENSATION_REF structure)

Name

Label name

Data type

Read
timing*1

Setting
range

Initial
value

Description

Minimum
compensation amount

eMinTolerance

Single precision real
number

1

Maximum
compensation amount

eMaxTolerance

Single precision real
number

0.0<
Minimum

compensation

amount <
Maximum

compensation

amount <

"[Pr.439] Cam
axis length
per cycle / 2"

0.0 Set the lower limit value of the compensation

range with an absolute value.

0.0 Set the upper limit value of the compensation

range with an absolute value.

*1

[: Always, T: When the FB is started (cannot be changed)
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STD_CtrlAuxiliaryAxis (Auxiliary axis correction)

Name

STD_CtrlAuxiliaryAxis

Function overview

Item

Description

Function overview

This FB performs positioning by compensation amount.

Symbol

STD_CtrlAuxiliaryAxis

Execution command | B:i_bEN o_bENO :B | Execution status
Compensation starting point | E:i_eCompensationStartPos o_bOK :B | Normal completion
Compensation amount | D:i_dCompensationAmount o_bError :B | Error completion

Output axis setting | DUT: i_stOutputAxis o_uErrorlD :UW | Error code

Auxiliary axis setting [ DUT: i_stAuxiliaryAxis o_bCompensationComplete :B | Compensation completion

Compensation control setting | DUT: i_stCompensationSetting

Applicable hardware and
software

Applicable module RD77MS, RD77GF

Applicable CPU MELSEC iQ-R series

Engineering software GX Works3

Number of steps

2267 steps

FB dependence

Function description

This FB performs positioning of the auxiliary axis and compensates the output axis.

* Turning on i_bEN (Execution command) normally starts the FB and turns on o_bOK (Normal completion).

« If a positive value is set in i_eCompensationStartPos (Compensation starting point), the input of i_dCompensationAmount
(Compensation amount) changes and compensating operation starts when "[Md.401] Current value per cycle after main shaft
gear" passes the compensation starting point.

« If -1 is set in i_eCompensationStartPos (Compensation starting point), the compensation starting point is disabled and
compensating operation starts when i_dCompensationAmount (Compensation amount) changes. When the compensation
amount changes during auxiliary axis control, the compensation amount is ignored. The compensation amount which is input
after the ongoing positioning completion will be fetched.

» o_bCompensationComplete (Compensation completion) turns on at completion of positioning of the auxiliary axis.

HIf a positive value is set for the compensation starting point

N

Compensation starting point (i)

Current value per cycle
after main shaft gear

Execution command (i) [ / ) %—
Execution status (o) ( / \j—
Normal completion (o) \ / *—
C i
ongzz |0 > X ] %

Positioning axis current
value for compensation

Compensation
completion (o)

* (i) **= Input label
(0) *== Output label
« If the unit set in "[Pr.1] Unit setting" differs between the main input axis and auxiliary axis corresponding to the output axis, the
operation continues but an error (ErrorID: 2136H) is stored.
« If an error has occurred in the FB, Error turns on and the error code is stored in ErrorlD.
« For details of error codes, refer to "Page 198 List of Error Codes".
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Item

Description

Restrictions and
precautions

« If a series of processing (from operation processing to compensation completion) is not completed until the next mark detection,
execute this FB in the fixed cycle execution type.

« If parameters have been set as below, this FB is executed with the unit [mm].

"[Pr.1] Unit setting": Other than 0 to 3

"[Pr.300] Servo input axis type": Other than 1 to 4

Control unit of "[Pr.321] Synchronous encoder axis unit setting": Other than 0 to 3

"[Pr.400] Main input axis type": Other than 1 to the maximum number of module axes (servo input axis) and 801 to 800 + maximum
number of module axes (synchronous encoder)

« Since synchronous parameters ([Pr.400] to [Pr.437]) such as "auxiliary shaft module" used in the synchronous control are set in
this FB, input label, or structure, do not use user programs to set or change the parameters.'1

« Since the positioning signal of the auxiliary axis specified with the axis No. in the auxiliary axis setting is used in this FB, do not
use user programs to set or change them.

« If the rotation direction of the main input axis and auxiliary axis are different and the compensation speed of the auxiliary axis
exceeds the main input axis speed, the output axis may reverse.

* This FB sets a compensation amount ([Da.6] Positioning address/movement amount), compensation axis speed ([Da.8]
Command speed), compensation acceleration ([Da.3] Acceleration time No.), and compensation deceleration ([Da.4]
Deceleration time No.) for the positioning data No. set with input labels.

« Since "[Da.1] Operation pattern" and "[Da.2] Control method" are set in this FB, do not use user programs to set or change them.

« For the following settings, use user programs as required.

"[Da.9], [Da.10], [Da.27], [Da.28]"

« Set i_eCompensationStartPos (Compensation starting point) not to overlap the synchronous section to avoid the compensation
operation from being performed at sealing.

« Set the time equal to or longer than the execution cycle (scan time) of this FB for "[Pr.40] Positioning complete signal output time"
(initial value: 300[ms]) of the auxiliary axis. Otherwise, o_bCompensationComplete (Compensation completion) does not turn on.

Compiling method

Macro type, subroutine type

FB operation type

Real-time execution

*1  For details of synchronous control parameters, refer to the following.
L1 MELSEC iQ-R Simple Motion Module User's Manual (Advanced Synchronous Control)

Labels

Hinput labels

Name Label name Data type | Read Setting range Initial | Description

timing"! value
Execution i bEN Bit |—| On, off — On: The FB is activated and the
command compensation operation is available.

Off: The FB is not activated.

starting point nStartPos

Compensation | i_eCompensatio | Single T Refer to the description. 0.0 The compensation starts when the main
precision input axis point per cycle reaches the set
real number value.

+ 0.0 < Compensation starting point <
Cam axis length per cycle [mm]

+ 0.00 < Compensation starting point <
Cam axis length per cycle [inch]

+ 0.00 < Compensation starting point <
Cam axis length per cycle [degree]

+ 0 < Compensation starting point < Cam
axis length per cycle [pulse]

[The unit setting depends on the setting

value of the main input axis.]

-1: Compensation starts when the

compensation amount changes.

Compensation | i_dCompensatio | Double word |—| -2147483648 < Compensation 0 Input the compensation amount.

amount nAmount

[Signed] amount < 2147483647

[The unit setting depends on the axis
No. setting value in the auxiliary axis
setting.] (10 mm, 10% inch, 1075
degree, pulse)

Output axis i_stOutputAxis AXIS_REF — — — Refer to the output axis setting below.
setting
Auxiliary axis i_stAuxiliaryAxis | AXIS_REF — — — Refer to the auxiliary axis setting below.
setting
Compensation | i_stCompensatio | PAC_COMP | — — — Refer to the compensation control setting
control setting | nSetting ENSATION_ below.

REF
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Output axis setting (AXIS_REF structure)

Name Label name Data type Read Setting Initial | Description
timing*1 range value
Axis number AxisNo Word [Unsigned] T 1<AxisNo.< | — Set the axis No. of the output axis used for mark
maximum compensation.
number of The unit setting of the main input axis that drives
axes of the the output axis is also used by the compensation
module used starting point.
Start 1/0 number StartlO Word [Unsigned] T OH< Startl/O | 0 Installation address of the Simple Motion module
number < FEH (Upper three digits of four digits (hexadecimal))
Auxiliary axis setting (AXIS_REF structure)
Name Label name Data type Read Setting Initial | Description
timing*1 range value
Axis number AxisNo Word [Unsigned] T 1<AxisNo.< | — Set the axis No. of the auxiliary axis used for mark
maximum compensation.
number of The unit setting of the axis is the unit of labels used
axes of the by the auxiliary axis.
module used
Compensation control setting (PAC_COMPENSATION_REF structure)
Name Label name Data type Read Setting Initial | Description
timing*1 range value
Positioning data No. | uPointTableNo Word [Unsigned] T 1< 1 Set the positioning data No. for performing the
Positioning compensation operation.
data No. <
100
Compensation axis eCompensationSp | Single precision T Refer to the 1000.0 | Set the positioning speed for compensation.
speed eed real number description. Set the speed added/subtracted to/from the line
speed in this setting.
* mm: 0.01 < Compensation axis speed <
20000000.00 [mm/min]
« inch: 0.001 < Compensation axis speed <
2000000.000 [inch/min]
« degree: 0.001 < Compensation axis speed <
2000000.000 [degree/min]
* pulse: 1 < Compensation axis speed <
1000000000 [pulse/s]
[The unit setting depends on the axis No. setting
value in the auxiliary axis setting.]
If the set speed is 8 digits or more (the number of
significant figures of the single precision real
number is 7 digits), round off the eighth digits of
the value.
Compensation uCompensationAc | Word [Unsigned] T 0< 0 Set the positioning acceleration for compensation.
acceleration c Compensation 0: [Pr.9] Acceleration time 0
acceleration < 1: [Pr.25] Acceleration time 1
3 2: [Pr.26] Acceleration time 2
3: [Pr.27] Acceleration time 3
Compensation uCompensationD | Word [Unsigned] T 0< 0 Set the positioning deceleration for compensation.

deceleration

ecel

Compensation
deceleration <
3

0: [Pr.10] Deceleration time 0
1: [Pr.28] Deceleration time 1
2: [Pr.29] Deceleration time 2
3: [Pr.30] Deceleration time 3

*1 []: Always, T: When the FB is started (cannot be changed)
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HEOutput labels

Execution status o_bENO Bit On: Execution command is on.
Off: Execution command is off.
Normal completion | o_bOK Bit This label indicates that the FB has normally started.
Error completion o_bError Bit On: An error has occurred in the FB.
Off: No error has occurred.
Error code o_uErrorID Word [Unsigned] The error code of the error that has occurred in the
FB is stored.
Compensation o_bCompensationComplete Bit This device turns on when positioning for
completion compensation is completed.

*1  O: The value will be held after the FB stops. —: The value will be cleared after the FB stops.
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PAC_CalcGap (Work gap adjustment compensation amount
calculation)

Name

PAC_CalcGap

Function details

Item

Description

Function overview

This FB detects a workpiece on the conveyor using the mark detection function of the Simple Motion module and outputs the
compensation amount for adjusting the space from the workpiece ahead.

Symbol

Execution command
Work length
Sensor position

Mark detection data

Mark detection counts

Mark detection setting No.

Output axis setting

Compensation
control setting

PAC_CalcGap

B: i_bEN

E: i_eWorkLength

E: i_eSensorPosition

D: i_dMarkDetectData
UW: i_uMarkDetectCount

UW: io_uMarkDetectSettingNo
DUT: io_stOutputAxis

DUT: io_stCompensationSetting

o bENO B

o_bOK B

o_bError :B

o_uErrorlD :UW
o_dCompensationAmount :D
o_dCompensationStartPosition :D
io_uMarkDetectSettingNo :UW
io_stOutputAxis :DUT
io_stCompensationSetting :DUT

Execution status
Normal completion
Error completion
Error code

Compensation amount

Compensation
starting point

Mark detection setting No.
Output axis setting

Compensation
control setting

Applicable hardware
and software

Applicable module

RD77MS, RD77GF

Applicable CPU

MELSEC iQ-R series

Engineering software GX Works3
Number of steps 1332 steps
FB dependence —
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Item

Description

Function description

As the following shows, this FB outputs compensation amounts to align the workpieces fed from the work feeding conveyor at
irregular intervals into equal intervals (length per cycle) by using the gap adjustment conveyor which is synchronized with the supply
conveyor and the sensor attached above the gap adjustment conveyor.

WOutline diagram (gap adjustment)

Work detection

sensor
Work length (i)

/.

g
0

&

y

Sensor position (i)
Work gap
(length per cycle)

0 <

D
v
.

.,

.
v
D
v
D
v
.

(4 d g8

Work feeding conveyor

« Turning on i_bEN (Execution command) normally starts the FB a
« "[Md.407] Cam axis current value per cycle" of the axis (gap adju

Gap adjustment conveyor

Supply conveyor

* (i)---Input label

nd turns on o_bOK (Normal completion).
stment conveyor) specified with the output axis setting at the first

mark detection is set as a reference point. After that, the compensation amount is calculated from the difference between the
previous and current values of i_dMarkDetectData (Mark detection data) at each update of i_uMarkDetectCount (Mark detection

counts).

« The compensation amount is not calculated at the first detection of the work. It is calculated at the second i_uMarkDetection (Mark

detection data) or later.
« i_dMarkDetectData (Mark detection data) uses the cam axis curri

ent value per cycle (when [Pr.802] is set to 11 or 12).

« 0o_dCompensationStartPosition (Compensation starting point) outputs the previous value of i_dMarkDetectData (Mark detection

data) added by i_eWorkLength (Work length) and i_eSensorPosi
BCompensation starting point concept

Work detection
sensor

Sensor position (i)
Work length (i)
e

g ay

Supply conveyor

Gap adjustment conveyor

If the work 2) is detected and immediately compensated,
the work 1) moves as well.

Work position
before alignment

tion (Sensor position).

Work detection
sensor

Sensor position (i)

Work length (i)
/.

g

Supply conveyor

Gap adjustment conveyor

Check that the work 1) is on the next conveyor,
and then start compensation of the work 2).
* (i)'~ Input label

o 20
-70 o

Work position
after alignment

100

1 cycle 40
(Supply conveyor)

0
100
1 cycle
(Gap adjustment
conveyor)

Mark detection value | 1) 40 2)5 3) 30 4) 20 5) 80 6) 10 7) 30
Compensation
amount 0 X 10 X 20 X -10 X -40 X -70 X 20

- \Work position (before compensation)
— = = Work position (after compensation)
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Item

Description

Function description

« This FB performs the following compensation using MaxTolerance (maximum compensation amount) and MinTolerance (minimum
compensation amount) according to the calculated compensation amount.

EWWhen the absolute value of the calculated compensation amount is smaller than the value in MinTolerance (Minimum

compensation amount)

"0" is stored in o_dCompensationAmount (Compensation amount)

EWWhen the calculated compensation amount (positive value) is larger than the value in MaxTolerance (Maximum compensation

amount)

"The value of the MaxTolerance" is stored in o_dCompensationAmount (Compensation amount), and a maximum compensation

amount exceeded error (ErrorID: 2123H) is stored.

WFor the calculated compensation amount (negative value)

The calculated compensation amount is output as the compensation amount as is.

- Minimum Minimum Maximum
compensation  compensation compensation
amount 0 amount amount
1 . Calculated compensation amount
| 7" (Current value - Previous value of

the mark detection data)

Calculated 0 Calculated Maximum Compensation amount
compensation amount compensation amount /\ compensation amount (0_dCompensationAmount)

« Depending on the space between workpieces coveyed from the work charging conveyor and the line speed, the workpieces may
not be adjusted to have desired intervals on one conveyor. In that case, connect multiple gap adjustment conveyors.

« If an error has occurred in the FB, Error turns on and the error code is stored in ErrorID.

« For details of error codes, refer to "Page 198 List of Error Codes".

Restrictions and
precautions

» Set 0 (mm) or 1 (inch) in the main input axis. If a value outside the range is set, an error (ErrorID: 214DH) occurs.

« To use this FB, configure a system in which "[Md.407] Cam axis current value per cycle" moves in the increment direction.

« Set the work gap and the sensor position and the work length to satisfy the following formula. Work gap (length per cycle) + Sensor
position + Work length < 214748.3647 [mm] or 21474.83647 [inch]

« If the mark detection data is behind the actual detection position, minimize the delay by setting the gain tuning of the servo and
"[Pr.801] Mark detection signal compensation time". If the delay is long, compensation amount may not be calculated correctly.

Compiling method

Macro type, subroutine type

FB operation type

Real-time execution

Labels

Hinput labels

Name Label name Data type | Read Setting range Initial Description
timing"! value
Execution i_bEN Bit |—| On, off — ON: The FB is activated.
command OFF: The FB is not activated.
Work length | i_eWorkLength Single 0 Refer to the description. 40.0 Set the work length.
precision Work length
real number
Product length
* 0.1 < Work length < 100000.0 [mm]
+ 0.01 < Work length < 10000.00 [inch]
[The unit setting depends on the setting
value of the main input axis.]
Sensor i_eSensorPosition Single T Refer to the description. 240.0 Set the distance between the sensor of the
position precision gap adjustment conveyor that detects the
real number workpiece and conveyor end.
» 0.1 < Sensor position < 100000.0 [mm]
« 0.01 < Sensor position < 10000.00 [inch]
[The unit setting depends on the setting
value of the main input axis.]
Mark i_dMarkDetectData Double word |—| -2147483648 < Mark 0 Enter STD_ReadMarkDetectDataFB of
detection [Signed] detection data < o_dMarkDetectData (Mark detection data).
data 2147483647
[The unit setting depends
on the axis No. setting
value of the output axis
setting.] (10* mm, 108
inch)
4 FB LIBRARY
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Name Label name Data type | Read Setting range Initial Description
timing*1 value
Mark i_uMarkDetectCount | Word |—| 0 < Mark detection counts | 0 Enter o_uMarkDetectCount (Mark detection
detection [Unsigned] < 65535 [times] counts) of STD_ReadMarkDetectDataFB.
counts (Ring counter) A compensation amount is calculated at
updating this data.
*1 []: Always, T: When the FB is started (cannot be changed)
EOutput labels
Name Label name Data type Value to | Description
be held™!
Execution status o_bENO Bit — ON: Execution command is on.
OFF: Execution command is off.
Normal completion | o_bOK Bit — Indicates that the FB has normally started.
Error completion o_bError Bit — ON: An error has occurred in the FB.
OFF: No error has occurred.
Error code o_uErrorlD Word [Unsigned] — The error code of the error that has occurred in the
FB is stored.
Compensation o_dCompensationAmount Double word [Signed] — The calculated compensation amount is stored.
amount If the absolute value of the compensation amount is
smaller than the minimum compensation amount, "0"
is output.
If it exceeds the maximum compensation amount,
"Maximum compensation amount" is output.
Data range: -2147483648 < Compensation amount <
2147483647
[The unit setting depends on the axis No. setting
value of the output axis setting.]
(10* mm, 1075 inch)
Compensation o_dCompensationStartPosition Double word [Signed] — The calculated compensation starting point is stored.
starting point Data range: -2147483648 < Compensation starting
point < 2147483647
[The unit setting depends on the axis No. setting
value of the output axis setting.]
(10* mm, 1075 inch)

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.

HI/O labels

Name Label name Data type Read Setting range Initial Description
timing"! value
Mark detection | io_uMarkDetectSettin | Word [Unsigned] | T 1 < Mark detection Set the reference No. of mark detection
setting No. gNo setting No. < Maximum data.
number of mark
detection settings of the
module used
Output axis io_stOutputAxis AXIS_REF — — Refer to the output axis setting below.
setting
Compensation | io_stCompensationSe | PAC_COMPEN | — — Refer to compensation control setting
control setting | tting SATION_REF below.
Output axis setting (AXIS_REF structure)
Name Label name Data type Read Setting range Initial Description
timing*1 value
Axis No. AxisNo Word [Unsigned] | T 1 < Axis No. < Maximum Set the axis No. of the output axis (gap
number of axes of the adjustment conveyor) used for the mark
module used compensation processing.
The unit setting of the main input axis
corresponding to the output axis is used in
this FB.
Start 1/0 StartlO Word [Unsigned] | T OH < Start I/0 number< Installation address of the Simple Motion
number FEH module (Upper three digits of four digits
(hexadecimal))

4 FB LIBRARY
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Compensation control setting (PAC_COMPENSATION_REF structure)

Name Label name Data type Read Setting range Initial Description
timing*1 value
Minimum eMinTolerance Single precision | T 0.0 < Minimum — Set the lower limit value of the
compensation real number compensation amount < compensation range.
amount Maximum If the compensation amount absolute value
compensation amount < is smaller than this setting, "0" is stored in
"[Pr.439] Cam axis the compensation amount.
Maximum eMaxTolerance Single precision T length per cycle” — Set the upper limit value of the
compensation real number compensation range.
amount If the compensation amount is larger than

this setting, "this setting value" is stored.

*1 []: Always, T: When the FB is started (cannot be changed)
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PAC_CalcPhase (Work loading position adjustment
compensation amount calculation)

Name

PAC_CalcPhase

Function details

Item

Description

Function overview

This FB detects a workpiece on the conveyor by using the mark detection function of the Simple Motion module and outputs the

compensation amount of the phase difference (deviation) with the loading conveyor.

Symbol

Execution command
Work length

Sensor position
Work loading position

Mark detection data

Mark detection counts

Mark detection
setting No.

Output axis setting

Compensation
control setting

PAC_CalcPhase

B: i_bEN

E: i_eWorkLength

E: i_eSensorPosition

E: i_eWorkLoadPosition

D: i_dMarkDetectData

UW: i_uMarkDetectCount
UW: io_uMarkDetectSettingNo

DUT: io_stOutputAxis
DUT: io_stCompensationSetting

o_bENO B

o_bOK :B

o_bError :B

o_uErrorlD :UW
o_dCompensationAmount :D
o_dCompensationStartPosition :D
io_uMarkDetectSettingNo :UW
io_stOutputAxis :DUT

io_stCompensationSetting :DUT

Execution status
Normal completion
Error completion
Error code

Compensation amount
Compensation
starting point

Mark detection
setting No.

Output axis setting

Compensation
control setting

Applicable hardware and
software

Applicable module

RD77MS, RD77GF

Applicable CPU

MELSEC iQ-R series

Engineering software

GX Works3

Number of steps

1488 steps

FB dependence
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Item

Description

Function description

As the following shows, this FB outputs the compensation amount to load workpieces fed from the gap adjustment conveyor in a
desired position between fingers (partition plates) by using the supply conveyor which is synchronized with the loading conveyor
and the sensor attached above the supply conveyor.

EOutline diagram

Distance between sensor and conveyor end

Sensor Finger gap
Work length Work loading position (length per cycle)
."..’.‘: P a— ;..' :.'4 ..... :.' :.'4..4..../ »:.'
S > < Finger

(partition plate)

[ g 4 Z g g
|4 |4
Gap adjustment conveyor Supply conveyor Work loading conveyor

« Turning on i_bEN (Execution command) normally starts the FB and turns on o_bOK (Normal completion).
« During the work detection, the compensation amount is calculated from "[Md.407] Cam axis current value per cycle" of the
loading conveyor and the i_eWorkLoadPosition (Work loading position) and outputted.
« 0_dCompensationStartPosition (Compensation starting point) outputs the previous value of i_dMarkDetectData (Mark detection
data) added by i_eWorkLength (Work length) and i_eSensorPosition (Sensor position).
« i_dMarkDetectData (Mark detection data) uses the cam axis current value per cycle (when [Pr.802] is set to 11 or 12).
« i_eWorkLoadPosition (Work loading position) shows the loading position from the edge of the finger.
* This FB performs the following compensation using MaxTolerance (maximum compensation amount) and MinTolerance
(minimum compensation amount) according to the calculated compensation amount.
EWhen the absolute value of the calculated compensation amount is smaller than the value in MinTolerance (Minimum
compensation amount)
"0" is stored in o_dCompensationAmount (Compensation amount)
HWhen the calculated compensation amount (positive value) is larger than the value in MaxTolerance (Maximum compensation
amount)
The length per cycle is subtracted from o_dCompensationAmount (Compensation amount) and the workpiece is loaded between
the fingers of the next cycle. A maximum compensation amount exceeded error (ErrorID: 2123H) is stored.
WFor the calculated compensation amount (negative value)
The calculated compensation amount is output as the compensation amount as is.

- Minimum Minimum Maximum
compensation  compensation compensation
amount 0  amount amount
1 . Calculated compensation amount

, | ’ ? ¥ (Mark detection data

! - ! - Reference point)

] 1 ]

; : if Calculated

\ \
Calculated Calculated acuiatec Compensation amount

. 0 . compensation amount .

compensation amount compensation amount (o_dCompensationAmount)

- Length per cycle

» The compensation amount at the first work detection is output as a negative value to a deceleration direction. The maximum
compensation amount and minimum compensation amount are ignored.

« If an error has occurred in the FB, Error turns on and the error code is stored in ErrorlD.

« For details of error codes, refer to "Page 198 List of Error Codes".

Restrictions and
precautions

« Set 0 (mm) or 1 (inch) in the main input axis. If a value outside the range is set, an error (ErrorlD: 214DH) occurs.

« To use this FB, configure a system in which "[Md.407] Cam axis current value per cycle" moves in the increment direction.

« Set the work gap and the sensor position and the work length to satisfy the following formula. Work gap (length per cycle) +
Sensor position + Work length < 214748.3647 [mm)] or 21474.83647 [inch]

« If the mark detection data is behind the actual detection position, minimize the delay by setting the gain tuning of the servo and
"[Pr.801] Mark detection signal compensation time". If the delay is long, compensation amount may not be calculated correctly.

« Adjust the work intervals using PAC_CalcGap (Work gap adjustment compensation amount calculation) FB so that each
workpiece is within the length per cycle on the supply conveyor.

« Set "[Pr.439] Cam axis length per cycle" of the supply conveyor and loading conveyor to the same value.

Compiling method

Macro type, subroutine type

FB operation type

Real-time execution

4 FB LIBRARY
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Labels

Hinput labels

Name Label name Data type | Read Setting range Initial Description
timing ™! value
Execution i bEN Bit |_| On, off — ON: The FB is activated.
command OFF: The FB is not activated.
Work length | i_eWorkLength Single T Refer to the description. 40.0 Set the work length.
precision Work length
real number
Product length
* 0.1 < Work length < 100000.0 [mm]
» 0.01 < Work length < 10000.00 [inch]
[The unit setting depends on the setting value
of the main input axis.]
Sensor i_eSensorPosition Single T Refer to the description. 240.0 Set the distance between the sensor that
position precision detects the workpiece on the supply conveyor
real number and the conveyor end.
« 0.1 < Sensor position < 100000.0 [mm]
« 0.01 < Sensor position < 10000.00 [inch]
[The unit setting depends on the setting value
of the main input axis.]
Work i_eWorkLoadPosition | Single T 0.0 < Work loading 0.0 Set the distance between the finger edge and
loading precision position < "[Pr.439] Cam work edge on the loading conveyor.
position real number axis length per cycle"
Mark i_dMarkDetectData Double word |_| -2147483648 < Mark 0 Enter STD_ReadMarkDetectDataFB of
detection [Signed] detection data < o_dMarkDetectData (Mark detection data).
data 2147483647
[The unit setting depends
on the axis No. setting
value of the output axis
setting.] (10 mm, 105
inch)
Mark i_uMarkDetectCount Word |_| 0 < Mark detection counts | O Enter o_uMarkDetectCount (Mark detection
detection [Unsigned] < 65535 [times] counts) of STD_ReadMarkDetectDataFB.
counts (Ring counter) A compensation amount is calculated at
updating this data.

*1 []: Always, T: When the FB is started (cannot be changed)
HEOutput labels

Name Label name Data type Value to | Description
be held™!

Execution status o_bENO Bit — ON: Execution command is on.

OFF: Execution command is off.
Normal completion | o_bOK Bit — Indicates that the FB has normally started.
Error completion o_bError Bit — ON: An error has occurred in the FB.

OFF: No error has occurred.
Error code o_uErroriD Word [Unsigned] — The error code of the error that has occurred in the FB is stored.
Compensation o_dCompensationAmount Double word — The calculated compensation amount is stored.
amount [Signed] If the absolute value of the compensation amount is smaller than

the minimum compensation amount, "0" is output.

If it exceeds the maximum compensation amount, "Maximum
compensation amount” is output.

Data range: -2147483648 < Compensation amount < 2147483647
[The unit setting depends on the axis No. setting value of the output
axis setting.]

(10* mm, 1075 inch)

4 FB LIBRARY
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Compensation
starting point

o_dCompensationStartPosition

Double word
[Signed]

— The calculated compensation starting point is stored.
Data range: -2147483648 < Compensation starting point <
2147483647
[The unit setting depends on the axis No. setting value of the output
axis setting.]

(10* mm, 105 inch)

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.

HI/O labels

Mark detection | io_uMarkDetectSettin | Word [Unsigned] 1 < Mark detection — Set the reference No. of mark detection
setting No. gNo setting No. < Maximum data.

number of mark

detection settings of the

module used
Output axis io_stOutputAxis AXIS_REF — — Refer to the output axis setting below.
setting
Compensation | io_stCompensationSe | PAC_COMPEN — — Refer to compensation control setting
control setting | tting SATION_REF below.

Output axis setting (AXIS_REF structure)

Axis No. AxisNo Word [Unsigned] 1 < Axis No. < Maximum | — Set the axis No. of the output axis (supply
number of axes of the conveyor) used for the mark compensation
module used processing.

The unit setting of the main input axis
corresponding to the output axis is used in
this FB.

Start 1/0 StartlO Word [Unsigned] OH < Start I/0 number < | — Installation address of the Simple Motion

number FEH module (Upper three digits of four digits

(hexadecimal))

Compensation control setting (PAC_COMPENSATION_REF structure)

Minimum eMinTolerance Single precision
compensation real number
amount

Maximum eMaxTolerance Single precision
compensation real number
amount

0.0 < Minimum
compensation amount <
Maximum
compensation amount <
"[Pr.439] Cam axis
length per cycle"

Set the lower limit value of the
compensation range.

If the compensation amount absolute value
is smaller than this setting, "0" is stored in

the compensation amount.

Set the upper limit value of the
compensation range.
If the compensation amount is larger than

this setting, "Calculated compensation

amount - Length per cycle" is stored.

*1  []: Always, T: When the FB is started (cannot be changed)
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4.3

List of Structures

AXIS_REF (Axis setting)

Name

AXIS_REF

Labels

Name Label name Data type Description
Axis number AxisNo Word [Unsigned] Axis number
Start /O number StartlO Word [Unsigned] Installation address of the Simple Motion module (Upper three digits of four

digits (hexadecimal))

PAC_COMPENSATION_REF (Compensation control setting)

Name

PAC_COMPENSATION_REF

Labels

Name

Label name

Data type

Description

Positioning data No.

uPointTableNo

Word [Unsigned]

Set the positioning data No. for performing the compensation operation.

Compensation axis
speed

eCompensationSpeed

Single precision real
number

Set the positioning speed for compensation.

Set the speed added/subtracted to/from the line speed in this setting.

If the set speed is 8 digits or more (the number of significant figures of the single
precision real number is 7 digits), round off the eighth digits of the value.

* mm: 0.01 < Compensation axis speed < 20000000.00 [mm/min]

* inch: 0.001 < Compensation axis speed < 2000000.000 [inch/min]

+ degree: 0.001 < Compensation axis speed < 2000000.000 [degree/min]

* pulse: 1 < Compensation axis speed < 1000000000 [pulse/s]

[The unit setting depends on the axis No. setting value in the auxiliary axis
setting.]

Compensation
acceleration

uCompensationAcc

Word [Unsigned]

Set the positioning acceleration for compensation.
0: [Pr.9] Acceleration time 0

1: [Pr.25] Acceleration time 1

2: [Pr.26] Acceleration time 2

3: [Pr.27] Acceleration time 3

Compensation
deceleration

uCompensationDecel

Word [Unsigned]

Set the positioning deceleration for compensation.
0: [Pr.10] Deceleration time O
1: [Pr.28] Deceleration time 1
2: [Pr.29] Deceleration time 2
3: [Pr.30] Deceleration time 3

Minimum
compensation amount

eMinTolerance

Single precision real
number

Set the minimum compensation amount with an absolute value.

Maximum
compensation amount

eMaxTolerance

Single precision real
number

Set the maximum compensation amount with an absolute value.
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5 APPLICATION PROGRAM EXAMPLE

This chapter describes the program examples for the horizontal pillow packaging machine with the packaging library in this
application package.

Program example Network Project name Reference
Box motion SSCNETI/H AP20-PAC002AA-R16- Page 105 Box Motion
77MS16_BoxMotion_****.gx3"!
CC-Link IE Field AP20-PAC002AA-R16-
77GF16_BoxMotion_****.gx3"!
Long dwell SSCNETI/H AP20-PAC002AA-R16- Page 122 Long Dwell
77MS8_LongDwell_**** gx3"!
CC-Link IE Field AP20-PAC002AA-R16-
77GF8_LongDwell_**** gx3"1
Alignment conveyor SSCNETI/H AP20-PAC002AA-R16- Page 138 Alignment Conveyor
77MS16_AlignmentConveyor_****.gx3""
CC-Link IE Field AP20-PAC002AA-R16-
77GF16_AlignmentConveyor_**** gx3™!

*1  "***"indicates their versions.

Precautions

+ To utilize this program for an actual system, sufficiently confirm that the program will not cause system control problems on
user's own responsibility. Examine the positions where interlock conditions are required in a target system and add them.
* When the Simple Motion module detects an error or warning in this sample program, the operation suspends control.
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5.1 Box Motion

This section describes the system configuration and program specifications of the program example of a horizontal pillow
packaging machine when using the box motion mechanism.

System configuration
+ AP20-PAC002AA-R16-77MS16_Box Motion_****.gx3 (SSCNETII/H)

Simple Motion module
PLC CPU RD77MS16
R16CPU
Power supply module

R61P Servo amplifier
MR-J4-B

GOT2000 Axis 1 Axis 2 Axis 3 Axis 4 Axis 5

GT27**-V

Ethernet SSCNETII/H

Cutter axis

HG-KR (3000 r/min)
4194304 pulse/rev
Movement amount:

60 products/min L 360 degreefrev_ _ »

Production speed:

Product length: 500 mm
Travel axis
Fomsmsmsssmememe—ee 1 HG-KR (3000 r/min)
1 Film mark pitch 1 4194304 pulse/rev
i 500 mm H Movement amount:
H H 20 mm/rev
| 1 LI i Mark tj _-_
i i sensor Seal axis
| i HG-KR (3000 r/min)
f e rmemememe—m—————— H 4194304 pulse/rev
Movement amount:
I 20 mm/rev
500 mm
Finger pitch ) ) . Box motion
. . . Film feeding axis
Loading conveyor axis Finger HG-KR (3000 r/min)
HG-KR (3000 r/min) sensor 4194304 pulse/rev
4194304 pulse/rev Movement amount: 100 mm/rev

Movement amount: 100 mm/rev

*1 The end seal part has been configured with the box motion. This application package also includes programs to generate cam patterns
for using the rotary cutter.
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» AP20-PAC002AA-R16-77GF16_BoxMotion_****.gx3 (CC-Link IE Field Network)

Power supply module

R61P

GOT2000
GT27**-V

PLC CPU
R16CPU

S

. Por

Ethernet

Simple Motion module
RD77GF16

Servo amplifier

MR-J4-GF

Axis 1 Axis 2 Axis 3 Axis 4

Remote 1/0 module
NZ2GF2B1-16D

Production speed:
60 products/min
Product length: 500 mm

Film mark pitch
500 mm

4194304 pulse/rev

Movement amount: 100 mm/rev

1 Cutter axis H
i i
1 1
1 1
1 1
} HG-KR (3000 r/min) !
; 4194304 pulse/rev ;
+ Movement amount:
! 360 degree/rev !

Travel axis

HG-KR (3000 r/min)

4194304 pulse/rev

Movement amount:

20 mm/rev

Mark tj
N [sensor » Seal axis

HG-KR (3000 r/min)
4194304 pulse/rev
Movement amount:

AN

Loading conveyor axis
HG-KR (3000 r/min)

20 mm/rev
500 mm 5
Finger pitch . X . i
) gere Film feeding axis ox motion
Finger HG-KR (3000 r/min)
sensor 4194304 pulse/rev

Movement amount: 100 mm/rev

*2 The end seal part has been configured with the box motion. This application package also includes programs to generate cam patterns
for using the rotary cutter.

Control specifications

Item Travel axis Seal axis Film axis Conveyor axis Cutter axis
(Box motion) (Box motion) (Rotary cutter)

Axis No. 1 2 3 4 5

Unit setting 0: mm 0: mm 0: mm 0: mm 2: degree

Home position return

Data setting method

Data setting method

Data setting method

Data setting method

Data setting method

Auxiliary axis No. — — 13 (Virtual) 14 (Virtual) —

Cam No. 1 2 0 (Straight line) 0 (Straight line) 3
Clutch Address Address Address Address Address
Item Main axis 1 Main axis 2

Axis No. 7 (Virtual) 8 (Virtual)

Unit setting 2: degree 0: mm
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Program configuration

Language

The following languages are used in this program.

* Program comment: English

» Label comment: Japanese, English, Chinese (Simplified)

List of programs

Program name Description Execution type Describing method
Initial Initial parameter setting Initial ST
PreOperation * License activation Scan FBD
* Preparing operation (Servo ON/OFF)
« Home position return
Operation * Reset error Scan FBD
» JOG operation
« Cam generation
» Cam data reading
» Synchronous control start
* Operation start/stop
PackagingControl * Mark compensation Event (144) FBD
« Initial phase adjustment
* No Product No Bag/No Gap No Seal
HMI_IF Touch panel I/O processing Scan ST

The following table lists the FBs used in this program.

BPAC_PackagingControl_R
AP20-PAC002AA-R16-77MS16_BoxMotion_****.gx3

Item FB name Description Execution type*1 Program
Activation PAC_Activation License activation Macro type PreQOperation
Cam auto-generation STD_MakeRotaryCutterCam+RD | Cam auto-generation for rotary cutter (frontend | Macro type Operation
77TMS reference)
PAC_MakeBoxMotionCam Cam auto-generation for box motion Macro type Operation
Mark compensation STD_ReadMarkDetectData Mark detection data reading Macro type PackagingControl
PAC_CalcMarkCompensation Automatic compensation calculation using Macro type PackagingControl
mark detection
STD_CtrlAuxiliaryAxis Auxiliary axis correction Macro type PackagingControl
*1  The FB that repeats calling in the program is set to the subroutine type.
For details of the macro type and subroutine type, refer to the following.
LILIMELSEC iQ-R Programming Manual (Program Design)
AP20-PAC002AA-R16-77GF16_BoxMotion_****.gx3
Item FB name Description Execution type™! | Program
Activation PAC_Activation License activation Macro type PreQOperation
Cam auto-generation STD_MakeRotaryCutterCam+RD | Cam auto-generation for rotary cutter (central Macro type Operation
7T7GF reference)
PAC_MakeBoxMotionCam Cam auto-generation for box motion Macro type Operation
Mark compensation STD_ReadMarkDetectData Mark detection data reading Macro type PackagingControl
PAC_CalcMarkCompensation Automatic compensation calculation using Macro type PackagingControl
mark detection
STD_CtrlAuxiliaryAxis Auxiliary axis correction Macro type PackagingControl

*1  The FB that repeats calling in the program is set to the subroutine type.
For details of the macro type and subroutine type, refer to the following.
LTIMELSEC iQ-R Programming Manual (Program Design)
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HPLCopen Motion Control
PLCopen Motion Control FB library can be downloaded from the Mitsubishi Electric FA site.

FB name Description Execution type"! Program
MC_Power+RD77 Operation possible (PLCopen Motion Control FB) Macro type PreOperation
MCv_Home+RD77 Home position return (PLCopen Motion Control FB) Macro type PreOperation
MC_Reset+RD77 Axis error reset (PLCopen Motion Control FB) Macro type PreOperation
MCv_Jog+RD77 JOG operation (PLCopen Motion Control FB) Macro type Operation

*1 The FB that repeats calling in the program is set to the subroutine type.
For details of the macro type and subroutine type, refer to the following.
LTIMELSEC iQ-R Programming Manual (Program Design)

BExample Prg Control (Application program control)

FB name Description Execution type"! Program
CtrlOutputAxisSync Output axis synchronization control Macro type PackagingControl
ReadCambData Cam data reading Macro type PreOperation

*1 The FB that repeats calling in the program is set to the subroutine type.
For details of the macro type and subroutine type, refer to the following.
LTIMELSEC iQ-R Programming Manual (Program Design)

Devices to be used

AP20-PAC002AA-R16-77GF16_BoxMotion_****.gx3
In this program example, a link device is used for the interface between the PLC CPU and remote 1/0 module (NZ2GF2B1-

16D). The device range is shown below.

Item Symbol Point Range
Link relay B 16 OtoF
Parameter

Refer to the project for parameter setting details.

System parameter

To perform the control in synchronization with the calculation cycle of the Simple Motion module, use the inter-module

synchronization function.
Set the interval of the fixed cycle depending on the calculation cycle of the system.

BFor RD77MS
Item Setting
= Inter-module Synchronization Settine
Uze Inter-module Syhchronization Function in System Uze
Select Inter—module Synchronization Tareet Module <Detailed Setting>
= Fized Scan Interval Setting of Inter-module Svnchronization
N05mz Unit Setting Mot Set
Fixed Scan Interval Setting (Mot set in 0.05ms unit) 0.588ms
Fixed Scan Interval Settine (Set in 0.05ms unit) 050 m=s
= Inter-module Synchronization Master Setting
Svnchronous Master Settine of GO IE Field Mot Set
Mauirting Siat Na a \ \
Slot Module Name Management Master/Local | Setting
= Main
CPU R16CPU(Host Station) 1PLC No. Synchronize
000 RD77MS16 1PLC controlled Synchronize
10-1)

5 APPLICATION PROGRAM EXAMPLE

1 08 5.1 Box Motion



HFor RD77GF

Ttem
= Inter—module Synchronization Setting
Us e Inter—madule Synchroneatiar Fursclion /iy Systeory
Select Inter-module Svnchronization Tareet Module
=l Fixed Scan Interval Setting of Inter-module Synchronization

Setting

iUse ix|

<Detailed Setting>

0¢0-07 RD7FGF 16
1(0-1)

0 08mz Unit Setting Set
Fixed Scan Interval Setting (Mot zet in 0.05ms unit) 0.388ms
Fixed Scan Interval Setting (Set in 0.08ms unit) 200 ms
= Inter-module Synchronization Mazter Setting
Svnchronous Master Setting of GG IE Field Mot Set
Maounting Slat Mo, i}
Slaot Madule Mame Manage ment tasterLocal | Setting
= Main
GPU RIGGPUCHost Station)  1PLG Mo, ‘oynchranize iv]

1PLG controlled  Master Synchronize

Simple Motion parameter

In this application program example, the following parameters are disabled.
Set the parameters for safety measures depending on the intended use.

Parameter Settings
[Pr.82] Forced stop valid/invalid selection Disabled
"[Pr.116] FLS signal selection" input type Disabled
"[Pr.117] RLS signal selection" input type Disabled
"[Pr.118] DOG signal selection" input type Disabled
"[Pr.119] STOP signal selection" input type Disabled

Servo parameter

In this application program example, the servo amplifier input signal is not used.

Set the parameters for safety measures depending on the intended use.

Parameter

Settings

PAO4: Function selection A-1

Servo forced stop invalid selection
1: Invalid

PC17: Function selection C-4 [MR-J4-B]

Origin set condition selection

1: Servo motor Z phase passage not required after power on

PD41: Function selection D-4 [MR-J4-GF]

Sensor input method selection
1: Input from controller
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Synchronous control image

The synchronization control image set in the box motion program example is shown below.

ESynchronous control (whole image)

Virtual servo for m
axis positioning

ain

Axis 8

N—/

No Seal

’Loading conveyor‘

Auxiliary axis for
initial phase focusing

Straight cam

Product length
500 mm

~ 7
360 degree

o

Set the product length as the cam stroke

length and start the

speed of the production quantity x 360.
([products/min]) — [degree/min])

Use the speed-position switching control
(ABS) so that the virtual servo stops at 0

degree.

virtual servo at the

Address clutch
for No Product
No Bag/No Gap

A,
adst] || Taxsel ||
o U

’ Travel axis ‘ ’Seal axis‘

’Film feeding axis ‘

Auxiliary axis for mark
compensation, initial
phase focusing

Mark
I:l sensor

Finger
sensor

110
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(" [svagnican]

Product

length
500 mm

o

(" [swagntoan ] )

Mark

pitch

distance

500 mm
pd N
-~ 7 |

~ 7
Product length

500 mm /

PROGRAM EXAMPLE

Product length

k 500 mm /

| Box motion cam |\

Travel
stroke

-

Seal stroke

pd
~ 7
Product length

N

500 mm




Program processing

Initial (Initial parameter setting)

Set each variable's initial value and constants.

* Production information parameter

* Main axis control parameter

* Box motion cam generation parameter
 Film axis parameter

* Mark compensation parameter

» Conveyor axis parameter

* Rotary cutter cam generation parameter
» Cam monitor screen parameter

PreOperation

HMEach axis servo ON, home position return
Perform servo ON and home position return with the switches in the servo axis setting screen displayed on the GOT.

Bxizl (Travel)
fixiz] Servo OM

MC Power ROFT 1
Al axes gervo O Ve

bAllAxizE eryaln [— Enable Status

Errar

ErrorID

Travel axiz settne

foas] start home re-

bHPR Exgoute| | Execute Dane

#as1 Home positio---

MCv Home RD7T 1

MCy_Home+RD77

Busy
Error

ErrorID

=tTraveBziz Axis

Operation

Roas

fxic] start home r---
bHPR_Executel

HError reset processing

Perform error reset processing with the switch in the servo axis setting screen displayed on the GOT.

fxis] (Travel) :
Axizl error rezet

MG Feset RD7Y 1
Aozl error reset MC_Peset+RDT?

bErrarFeszet Execute Done

Busy

Error

ErrorID
Travel axie ==tthe

fixis
I
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BJOG operation processing
Specify the JOG speed and start JOG operation (forward/reverse) using the switches in the servo axis setting screen
displayed on the GOT.

Axis1 (Travel) . ;
Axizl JOG operation

MCy_Jog ROTT 1

iz JOG (Formard) HC o= BDY
bForward JOG 1 JogForward Done

T fxis1 JOG (Reverse)
TRUE EM ENO Oid bReverse JOG1 JogBackward Busy
fxis1 JOG speed
ud.JogSpesd1 = d =— IN1 VYebcity Commandfborted
no Eror
ErrorID &
Travel axis settng

s [

BECam data generation
Cam data is generated according to the values set in the box motion screen and rotary cutter screen displayed on the GOT.
» Box motion

Box motbn cam eeneration

PAC MakeBoxMotionGam_1
PAC_MakeBoxMotionCam

Ciam gener at ion

ibEN o bENO®  Cam generation
Product speed bEMCamCreate

#  UEMProductPerMinute e juProductPerMinute o biOK {! )

Product lensth EM cam generatio
ieProductLensth o bError
Travel axiz stroke amount

# cEMTraveltiMaxlength == ieTravelfxisMaxlength o_uEmorID
Synchr onous startr=- Man axiz speed
ieSyncStartPoint 0_eManlnput fixisSpeed

Synchronous section accek--
 cEMSyncSectionfocRatio = ieSyncSectionAccRatio o_eTravelficisMaxDistance §

Seal axie stroke amount
= ealfEClozedlengt] 1e5ea engt! o_eMankhpu tAxis5yncStartPos

EMSealfiisClozedLength i eSealfasClbsedlength ManlhputAxisSyncStartPos
Seal axiz acc/dec. time

# udEMSealfceMaveTime = iudSealfdsMoveTime o_eManlnputfxisSync End Pos
Sealling time
iudSealineTime o_eManbputfxisSealfccStart Pos §
Seal startine time offset Seal start positon
i dEMSealStart TimingOfiset mm idSealStartTimneOffsst o eManlputAxisSealStartPos
Seal ending time offset Sealline end point

# dBMSealEndTimineOffset e | dSealEndTimneOfiset o_eManlhputfxizSealEndPoz esealEndPoz

Eox motion Gam ==

LB MG amPezolution iuCamResoition o_eManhputfixisSealDecelEndPoz

Travell axis cam Mo.

uBMTravellamho o uTravellamMo

Seal axiz cam Mo.

uBMSealCamto o uSealCamMo

Travel axis settng

=t Travelfixs 1ozt Travel Axiz

Seal axiz s=ttne

=tSealfics 0 ztSeal fxis
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* Rotary cutter
AP20-PAC002AA-R16-77MS1

6_BoxMotion_****.gx3

Rotary cutter cam eeneration

STD Make FotawoutterGam RDYIMS 1

Rcutter cam gener--

bRCCamGreate

Product leneth
Sheet synchronezar--
Circumferential lexe-
ERCSvnc Amsl ength
Svhchroni ation gt
Synchroneation section ac---
b =RCSyncSect on AocRatio f=—
Rcutter cam resol-:

WRCCamBezolution

Rcutter cam Mo.

URCCGamko

Foutter axiz setting

ztRoutter Axis

STD_Make Fota wCutterCam+RD77MS
ibEM

o bENO @ Reoutter cam eeners=-

bRCCamC reate
51

i eSheetlength o_ bk
i eSheetSynciifidth o bErraor
i eSwnchxELength o_uErrorID @

i eS5wncStartP oint

i eSwncSectionfocRat o

LuzamBeso tion

o uCamblo

o stOutput Axis

AP20-PAC002AA-R16-77GF16_BoxMotion_****.gx3

Rotary cutter cam generation
STD Make Fot & wCutterCam RDIHGE 1

LY
Rz cam eeneration:=-

bRCCamC reateErro

Rcutter cam gener-*

bRCCamCreateGF

Product length
t synchroniga =+
GCircumferential lenr--

ERCSyncAxizl eneth

Synchronous pogition adjuge=-
# eRGCIyncPosAdjustment =
Swnchroneation secton ace-
b =RCSyncSection focRatio f—
Reutter cam resol=-

uRCCamFesolution

Auto—generation option
) uRC AutoGener at onOption e

focekeration/decet-
Number of cutter

Routter cam MNo.

LWRCCambto

Rroutter axiz setting

stRcutter iz

i

iBEM

i esShestlength

I e5heetSyncifidth
i eswnchxieLensth

i 5wcPosition Adjustment

STD_Make Fotar wiGutterCam+RDTIGF
o bENO

o bOK
o_bError
o_uErrorID

o efgyncSpeedResult

i e5wmcSectionfocRatio
iuCamBeszn ition

i uAuto GenerationO ption
i efccDechidth

i uMumberO fCutter

io uCGamMo

i stOutput fxis

l Rcutter cam gener---
bRCGamCreateGF

RC cam generatione==

bRCGCamCreateErro

I
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HReading data for displaying cam data
Read the cam data of the box motion for the cam monitor screen displayed on the GOT.

Cam Data Read Out

Read cam data

Cam data reading MOV I
R;ad;);mD;ta,l N END
Read cam data seslambaE l Read cam Mo Monitor cam No.
bReadCambData ibEN o_bENO s d
LuStartlo o bOK =
Fead cam MNo. Read cam data enor
iuCamMo o_bError bReadCamDataError EM ENO B
Monitor cam No.
o uErroriD ) d

Monitor cam resolu---
o_uCamResolution
Winimum cam axis=
o dMinlnal dLengthPerCyc leMird
Maximum cam axis™"

a_dhaxdnal Al angthPerCyclehis 4

Minimum cam stro"*

o dMinDutVal dStrokehdin

Maximum cam stro

o_dhax0 utWal dStrokehas

Cam data

o stCamData
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HProduction start preparation
Set the command velocity of the virtual servo for main axis positioning and start positioning No. using the [Start] switch in the

production screen displayed on the GOT.
Set the speed-position switching control.
» AP20-PAC002AA-R16-77MS16_BoxMotion_****.gx3

[ Main Asis OperationSpeed Setting and Preparation For Operation Start l
Operation start Synchronous contre=+
l b perationStart B AR e bSyneCtriStart
[ {1} EN ENO — EH END EN ENO S,
Production speed Axis #7 Positionne -
31 di—s d s d —{uwsian
Axis #7 Command---
30000.0  J— 52 { uEGi200sD
MO MOV Mo
EN ENO EN ENO EN ENO
fixis #7 Speed-pos-- fods #7 Speed-pos-- fixis #7 Speed-pos—-
2 s o — U0#G934 b [ 2 | o d ={ U¥G4966 1 = s d = U0¥G1828
MO MOV
EN ENO EN ENO
Axiz #1 External o= Axis #2 Extenal o
1 e d —{ U0¥G4305 1 — = d
H *kkk
» AP20-PAC002AA-R16-77GF16_BoxMotion_****.gx3
Mahn Axis OperationSpeed Settine and Preparation For Operation Start I
Dperation start Synchronous contr:-
I b perationStart sl LT iy bSyncCtriStart
{7} EN ENO EN ENC EN END
I Production speed Axiz #7 Positionhg
e0perationSpeed =1 d s d 1 — = d = LID¥G4000
Axis #7 Gommand---
[ s00000  J—f=2 {_Us:G12004D_§
MOV MOV MO
EN EMNO EN EMO EN ENO
Axiz #7 Speed-pose - iz 7 Speed-poste- iz #7 Speed-pogte:
3 J— e d = umziz p [ 2 = d ={ UG5 P [ 1 —_ d = U¥G4923

ESynchronous control start
Execute CtrlOutputAxisSync (Output axis synchronized control) with the [Synchronization start] switch in the servo axis

setting screen displayed on the GOT.
Start synchronous control of all axes once the output axis is prepared and monitors the process during synchronous control.

[ Synchronous Cantral Mode Start ]
Axis] ctrloutput acis  foasd ctrloutput ads  Axis3 otrl output acis  Avsd ctrl output acs
Synchronous confr==  bGir Dutputixis | bGtr Dutputfxis? BGtr Dutput Axied bGtr Dutput Axisd
bSyneGtrtart { ) { ) { ) {
Pascble operation  Axisl ctrlutput = A2 cirl output &+ Aisd ctrlautput & Audisd ctrl output &+
| bOperationStart OK BCH Dutputis 10K bGtrDutput Axs 20K BCt DutputAxis30K  bGr DutputAxsdO K Synchronous contr=-  Synchronous contr=s  Synchronous contr=  Synchronous contr=s  Synchronous contr+
[ | | | | | } | | | } {U0¥G363200  —{  UD¥G3632 UD#G363202  —  U0¥G363203 UD¥G363207 )
e In synchronous co™
R AND EQ AND EQ AND_EQ AND_EQ AND_EQ e
bESyncGtrftart EN ENO EN ENO! e E1 ENOD EN ENO EN END e s
dis #1 Ao ogerar éis #2 Ao operar fods 83 Auds operar fuis #4 fods operar éuis i fods operar
U0¥G2103 sl UG¥G509 = = st U0¥G708 sl U0¥GE109 sl
15 J— =2 15 J—i s2 15 = 2 15 = =2 15 = =2
| S | IN— | I
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EStart of main axis
Check that each axis has been switched to synchronous control ,and start speed-position switching control of the virtual servo

for main axis positioning.
In operation lamp will be activated.

Main Axis Positioning Start and End

Cperation start Poszble operation In operation Production fnished Ih gynchronous co-- fuds? Positioning =+
bOperationStart bOperationStart OF bOperationStatus bPro omp blnSyncCtel

]l 1 ] L I/l ] L IS\

LI | LI} L} LI ) =

Tn operation
bO perationStatus

Stop operation with the [End] switch in the production screen displayed on the GOT.

In operation Operation start fas #7 Speed-pos---
bidperationStatus bid perationStart UI0¥G4967 0
1 1 111 {
110 I‘l'l \S>
Az #7 Status fis? Positioning s
UI¥G3017 0 K
11
1 ‘LI (RI
fas? BUSY fas #7 Speed-pos---
K16 UD¥G4967 0
111 "\
N (R}
In operation

bOperationStatus

Operation stops when production ends.

ANDD_LE RST Production fhished

EM ENQ = EN EMNO et bProductComp

Operation start

={_bOperationstart

Production quantit---
dP roductolumelh

GCurrent produc;t on==
P roductolumeOut

o

=1

22

EStart mark compensation
Check that film phase focusing is complete, and start mark compensation using the [Start compensation] switch in the mark

compensation screen displayed on the GOT.

Film fixiz Mark Compensation Control

Start mark compenss=  Film phase alenme:-- Read mark detect- Fead mark detect=-- Start mark compens* Read mark detect--+
btark DetectEnable bFilmadiComp bRead Mar kDetects- bReadMarkDetect-- bMark DetectEnable bRead MarkDetects-
I 1 1 1 1 1/} {S) I IJ’I A\
I 11 11 17 T A4 I 14T \
Cak mark comperr=  Calke mark compenr-- Cak mark compen-=-
bCakMakCompent  bCak MakCompen--- bCalc Mar kCompen--+
I/l [
Lo | h '

Ctr | auxihary axis e Citr | auxiliary axis Ctr | awzhary acie
biCtr & ary dxisE Sl ary A biGtr [Auiliary Bz

} ary fds
{5}

1
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PackagingControl

EMark compensation
The amount of deviation is calculated from mark detection data of the film axis. The movement amount of the auxiliary axis is

compensated by the calculated deviation amount.
The mark detection range can be changed using the [Change request] switch in the mark compensation screen displayed on

the GOT.

The acceleration and deceleration time of the auxiliary axis setting are stored in buffer memory.

[

Merk Compertion Cortrol

Mark detectiondata
STD ReadverkCetectDeta d
T - STO ReacharkCetectData
bRearlerkDetect et LbEN o bEND
Latoh deta rrge chenss reqest
i_ulstchCataRangCrengReaest  obCK.
Werk detestion Lprer lirit
jllatchDataRange pper Limit = i dlatchDataRangeloperlimit o bError
Meark detection lower it
i.dlatchDataRangsLoverlimit o uErrodD

Mark detect DI ND.

RlrherkDl =

Filmaxis setting

o diverkDetectCats

o uMarkDetectCount

io_uMerkDete ctSettirgho

io_stOutputAxis

Read rmark detect data emor

Compereation vale cal
PAG CalcMarkCompereation |

bReadiarkDetect DataErmr

Calc mark compensation
bCalcharkCompensation |—
Markdetect DI No
Meark detectiondata
diverkDetData
Mark cletect counter
Mark urdetected g

UMissedvarkLimit =

Film axds setting
sthlmdxs =
Film mark mmpsreation s+

PAC CalchMarkCompereation

ibEN o bENO
i_uberkDete ctSettinghb 0.bCK
idMerkDetect Data 0 bEmor
i_ubsrkDete ctCount o uEmodD
i uMissecharkdimit © dCompensstionAmourt
0 ubissecVarkArrourt

io_stOutpLEAxis

io_stCompensatiorSetting

Calc mark compensation er--
{-CalchvarkCo mpensationEmol

J- Ctrl awdliary sxis

Comgensation starting msi

Merk compensatio™

Film axds setting
Film auxilary s

Film mark compersation se~-

TRUE —

Setting! Latch dat-

54642
o

ANDEGLU

sl

END

Wrk compensation

ConereatiorbtartPos
HCanpersstionvalu—

stRlrmMarkCompersation

Compensation valie positioning
STD.CtrAulianAxis 1

STD CtdAwdkaryAxis

ibEN 0 bEND

i eCompensstionStartPos 0.bOK
i dCompensstionAmourt o bError
i stOutpLEAss o_uErrarD
i.stAuiliaryAxis o_biCompeneatiorComplete

i stCompensatiorSetting

Aods #13 Actelerat

Latchdata range chenge reqest

d ulatchDstaRang=CangeRequest

LD orpereationAcs——  UO¥G1 812UD

Mark compensation dec time  Avis #13 Decelerat
§ _oCompereationDecel el UGIB14UD__

Ctrl awdliary axis emor
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EPhase focusing processing at startup of the operation
Adjust the phases of the film axis, conveyor axis, and main axis according to the current values at detection of each sensor

when the operation is started (Refer to Timing for phase focusing.).

Run the travel axis and seal axis in the same phase as the main axis.

l Film Feed Initisl Fhass Adjustment

Operation start oo First Mark defect o First Mark detect
bOpersticaStart birsarkDatect bFirs harkDetect
I EN B0 1t En ERD
Mumber o~ bk defect counter Mk deiect count-~
LE54360 5 ) 5 d = uPremarkCount
Operation start
bOpersticaStart L OvE
|—| I EN =Y ’ En ERD
Mark dstect count Mark dtect countar Mk detact count®
§_orrerencant = &1 §_ overiCont J— s & " wPretrcornt )
Morik detect counter B ——
2 Merkdetecin
bariSensor
Operation start Merkdetechion  Film phase slignme — s —1 —esE—T1
DHINCE DS RS D, CHINLEF
| biiperaticastart bhrkSensor bFiIméciGomp £
I 17k 1/} EN =] EM M0 EM =h] El =] EN END
Jods ¥ Real currenr: Jois #3 Clurent war Fim phase signme:- Film phase signme -
UDSG650D = 1 d LCHGAE20 El d El 4 LY dFimOet st 4 —{dFilrFrazesdivac
Setfing] Merk deter | Jods ¥ Cam eis I Jods ¥ Com ais I+ I
(TWSE4T20_ - =2 e URG35720_ — st §_UnsmaTen 1 e 2
COIMISION ADOLT CHINLEF
e e EN EL] EN En
Jois #2 Cam wis I Filmcamhsifoyde  Fim com helf oycle Jois ¥2 Cam wis I Frim phase signme -
T T rEm
LCHE36ETL0 El d —{_drimioye AR Cyald] ] 51 §_toen st 4 (s adiCa o)
Film phase siignme Film phase slignme -
=2 dFiTFhase/diCao = 52 L dFinPhase AdiGal o =) s2
COIMSION AIDO GT DFLLER
e e EN EL] EN En
i #3 Cam wis |- Filmcambsifoyde  Fim cam half oyde ois ¥3 Cam wis | Frim phase signime -
e
e o d —{_arimsitoye dRimHiya(e] 51 §_uocwmeen st 4 {ehinFhaseadicach
Film phiese signme- Film phase slignime -
- s2 dFiiTFhase/diCao = 52 fdFiimFhase AdiGal o =) 52
== T [ Fowe ] /sist? Fositoning
L En =0 EN =] En vy ——(S;
Fim phisss siignme- svis #13 Positionin st #13 Pasttinin
o ~{cRimPhaseasiact— = o —{_Umsis0m0 1 == o = mcosm b
Fim phrase slignme Jvis1 3 Positioning st 3 ELSY st Pesitcring
biimidiciomp 1o
1 . 1}
1 1F {R—
A4sI3EUSY  Filmphase signme:
g bFilmédDomp
N
In synchronous oo Film phase sisnme:+
binymeDb] bFiimidiCiemp
N
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Timing for phase focusing

Adjust the phases of the conveyor and film feeding so that the finger point and film mark point on the conveyor match with the

offset point (sealing starting point) of the main axis per cycle when the main axis is started.

+ 1 cycle length (product length): 500 mm

+ Offset point per cycle (sealing starting point): 100 mm

+ Finger point: One cycle detection point at startup (conveyor) 250 mm — Compensation amount 250 mm - 100 mm = 150
mm

» Mark detection point: One cycle detection point at startup (film feeding) 400 mm — Compensation amount 400 mm - 100
mm = 300 mm — 300 mm - 500 mm = -200 mm

Start of main axis |
1
Finger sensor : n n Nn I 1
! 1 1 1 1 1
I 1 1 1 1 1
! 1 | | 1 |
Mark sensor ! [ | ™ In n Il
! 1 1 1 1 1 1
Conveyor axis phase | b : : | |
focusing completion : M | i i i i
T 1 [ T T T T
Film feeding axis phase| | Co ' . . .
focusing completion ' L | : : :
IR i | |
A ! N ! 1 ] |
! ! : \ 1 1 1 1
) T i i s
Mainaxis  g90 [LLIIIIII0IIA) VTS
250 |--r=---~ i
100 |--+--7- ,
0 1
y N 1 : :
[mm] | ! b
500 |--rmmmmmmm - A==
Conveyor axis ' ! !
250 [--t---- 1
1
0 i
(Auxiliary axis) 158 --+ :
! 1
4 !
[mm] ; !
500 b--tommmmmomndo
400 |--F-------2

Film feeding axis

0
(Auxiliary axis) _208; _________________

\

7 N

Sealing section
1 cycle

A

, . ; i
! . | i
o) | o : :
Travel axis ! P | i
(Box motion) ! : | |
0 | I : 1 1
[mm] 1 i i E i E
Seal axis ! L | :
(Box motion) ! | | i
0 =t : ; !
| | i |

: : 1 1
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HNo Product No Bag/No Gap No Seal processing
This processing turns off the clutches of the travel axis, seal axis, and film feeding axis to temporarily stop them when

workpieces are not conveyed during operation or workpieces cannot be sealed because their positions are incorrect.

Travel & Seal Asis S nchroncus Timing Control

Film jois Synchronous Timing Gontrd

Conue yor Asds Synchronous Timing Control

120

Al synchrcnous contrdl
Ctr0utputiodsS yne.|

sdst chrl output ais Cuoitegss e

b i Dutp utAsis]
Travel and seal i

ETravelSzalsne 4k i bSyncDemmand

Travell s cam Mo,

LbEM o.bEND

abOk

UEMTrzvelCamilo Jm= | uCamila =
LLeWaitingPos auErrariD
Fraduct length
= |_eLenchPerycle abnSwe
i.eGtroke Amount
i_eClutehDnS meethingsmount
L_eClutehD S mosthing Ameunt
Travel asds setting
StTravelhsds |- | stDutputisis

Aoist ctrl output s

{010 utp ut dvisT O )

Axds] it Qutput wds srror

Ads3 symehroncds contrdl
Ciri0utpubhdsSyno 3

" hOwiOutputAsisiErrce )

Asis? smchrencus contrd
CtriDutputisdsS yno2

Jeds? chrl output sz ot e

b0 D utputAsis? et I bEN

o.bEND

L | beyncCemmand abOk

Seal ais cam Mo,

UBMS el Camblo iuCamhlo o bError
i_eWaitingFos ouErrorlD
Product length
ieLmchFeops  aboSpe
ieStroke Amount
i_eClutchOnSmoothingAmount
i_eClutchQ ffSmoothins Amaount

Sesl axds sefting

SHSealhns |stDutput Asds

Aois? otrl output s

fbCrrI utp ut s 20 I

Axis? ctrl output s e rror

{0 iutp ut iz TErTor
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et elne CtriDupu S yne
Film wis clutch ON
ibSyncGanmand obOK
iuCemilo cbErrar
Film phase alignme "
ieWsitnePos QuErerD
Product lensth
LelenchParCydie obinSwne
Wark pitch
Leharmant
500 ioCh
500 200
Film iz sating
LeOupuths

Ma Froduct detection

1 bhoProduct

Mo gsp detection
bProductDeiation

Auis? ctrl output &

fborI0 utp ut s 30K

Asds4 synchroncus contrdl
CHADutp tisisS ync 4

Avisd otrl output axis

b 0 utputAsisd.
TRUE

Ads3 ctrl output s ermor
—{ " bOwIOutp UtAssIE T

Co—

Trauel and seal wd

f 7

bT

| Film s clutah N
[T

Product length

sProductLencth

Product length

eProductLencth

Cionue yor 3:ds sett

StCon veyor Aods

TtviDutpu tAsisS yno

iLbEN obEND
ibSyne ommand o bOK
i_ubamiie o bErrer
i_eWsitingPos ouErraiD
LelenethPerCycl obinSe
i_eStroke Ameunt

i_eClutchOnS moothineAmoun t

I_eCIuteh FSmacthin EAmednt

istutputisds

Avisd ctrl output &

—fbC IO utput Aiz40

Azisd chrl output 2 errar

e bCHIDutput AdisdErrar




Timing for No Product No Bag/No Gap No Seal

No Product detection I\ |

)  — .

Y \ No Productk No GkA

No gap detection

[mm] .. NoBag | No Seal .
—> —
T 1) STy A - g . s DETEE
Main axis
0 ' |
4 i | : L sl
[mm] : : I I
v I I S L I S S

Conveyor axis

1 1
1 1
1 1
1 1
1 1
| | : L tls)
1 1 1 1
A | ; ! :
1 1 1 1
[mm] : : : |
500 f------3----- oS e e e s t---m g~ il Rt Rl Ml ittt
1 1
Film feeding axis L ! | E
1 1
0 : i : i : i : P>
—Pe—‘— —H—N— ! 1 ! t[s]
1 ! : : :
mm] 4 E Smoothing ” ! i : E
] ! section ! i 1 I
Travel axis ! ! : | !
(Box motion) ! ! : i !
1 1 1 1
0 T ! T >
: : ! : ']
mm) T ! ! i : :
1 1 1 1
Seal axis : | : ! |
(Box motion) [ ] : i :
0 ; ' : ' ; >
1 ! ! 1 : 1 t[S]
' : : : . :
| 1 cycle ' 1 cycle ' 1 cycle ! 1 cycle | 1 cycle !
] ! 1

|

HMI_IF (Touch panel I/O processing)

The processing for displaying the GOT screen is performed.

+ Axis status monitor and lamp display

+ Axis error reset processing

* FB error monitor

» FB error reset processing

* Production information setting and monitor
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5.2 Long Dwell

This section describes the system configuration and program specifications of a program example for a horizontal pillow
packaging machine using the long dwell mechanism.

System configuration
+ AP20-PAC002AA-R16-77MS8_LongDwell_****.gx3 (SSCNETII/H)

Simple Motion module

PLC CPU RD77MS8
R16CPU
Power supply module Servo amplifier
R61P ‘
MR-J4-B
GOT2000 Axis 1 Axis 3 Axis4 Axis 5
GT27**-V

Ethernet SSCNETII/H

*1

Cutter axis

Production speed:
60 products/min

Product length: 500 mm

HG-KR (3000 r/min)
4194304 pulse/rev
Movement amount:

D-cam axis
HG-KR (3000 r/min)

H SoTmnTmeTmTs 7 4194304 pulse/rev 360 degree/rev
I Film mark pitch I Movement amount; ="~ TTTTTTTTTITS
1 500 mm | 360 degree/rev
1 1
' ' Mark
i 1 1 1 ! Usensor!
1 1
1 1
b e e ————— H
|
J Finger pitch . ] ) Long dwell
.  Fi Film feeding axis

Loading conveyor axis ringer HG-KR (3000 r/min)

HG-KR (3000 r/min) sensor 4194304 pulse/rev

4194304 pulse/rev Movement amount: 100 mm/rev

Movement amount: 100 mm/rev

*1 The end seal part has been configured with the long dwell. This application package also includes programs to generate cam patterns
for using the rotary cutter.
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» AP20-PAC002AA-R16-77GF8_LongDwell_****.gx3 (CC-Link IE Field Network)

Simple Motion module

PLC CPU RD77GF8
R16CPU
E%‘Q’Sr supply module Servo amplifier
MR-J4-GF
GOT2000 Axis 1 Axis 3 Axis 4 Axis 5
GT27**-V e e e e

Ethernet

Production speed:
60 products/min

Product length: 500 mm

Film mark pitch
500 mm

Remote I/O module
NZ2GF2B1-16D

A

500 mm
Finger pitch

Mark
Usensor

{

D-cam axis

4194304 pulse/rev

360 degree/rev

Long dwell

HG-KR (3000 r/min) L

Cutter axis

HG-KR (3000 r/min)
4194304 pulse/rev
+ Movement amount:

! 360 degree/rev

Movement amount:

A

Film feeding axis
HG-KR (3000 r/min)
4194304 pulse/rev
Movement amount: 100 mm/rev

Loading conveyor axis Finger
HG-KR (3000 r/min) sensor
4194304 pulse/rev

Movement amount: 100 mm/rev

*2 The end seal part has been configured with the long dwell. This application package also includes programs to generate cam patterns
for using the rotary cutter.

Control specifications

Item D-cam axis Film axis Conveyor axis Cutter axis
(Long dwell) (Rotary cutter)

Axis No. 1 3 4 5

Unit setting 2: degree 0: mm 0: mm 2: degree

Home position return

Data setting method

Data setting method

Data setting method

Data setting method

Auxiliary axis No. — 7 (Virtual) 8 (Virtual) —

Cam No. 1 0 (Straight line) 0 (Straight line) 3
Clutch Address Address Address Address
Item Main axis 1 Main axis 2

Axis No. 2 (Virtual) 6 (Virtual)

Unit setting 2: degree 0: mm
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Program configuration

Language

The following languages are used in this program.
* Program comment: English
» Label comment: Japanese, English, Chinese (Simplified)

List of programs

Program name Description Execution type Describing method
Initial Initial parameter setting Initial ST
PreOperation * License activation Scan FBD
* Preparing operation (Servo ON/OFF)
« Home position return
Operation * Reset error Scan FBD
» JOG operation
« Cam generation
» Cam data reading
» Synchronous control start
* Operation start/stop
PackagingControl * Mark compensation Event (144) FBD
« Initial phase adjustment
* No Product No Bag/No Gap No Seal
HMI_IF Touch panel I/O processing Scan ST

The following table lists the FBs used in this program.

BPAC_PackagingControl_R
AP20-PAC002AA-R16-77MS8_LongDwell_****.gx3

Item FB name Description Execution type*1 Program
Activation PAC_Activation License activation Macro type PreOperation
Cam auto-generation | STD_MakeRotaryCutterCam+ | Cam auto-generation for rotary cutter (front end Macro type Operation
RD77MS reference)
PAC_MakeLongDwellDCam Cam auto-generation for D-cam Macro type Operation
Mark compensation STD_ReadMarkDetectData Mark detection data reading Macro type PackagingControl
PAC_CalcMarkCompensation Automatic compensation calculation using mark Macro type PackagingControl
detection
STD_CtrlAuxiliaryAxis Auxiliary axis correction Macro type PackagingControl

*1  The FB that repeats calling in the program is set to the subroutine type.
For details of the macro type and subroutine type, refer to the following.
LTIMELSEC iQ-R Programming Manual (Program Design)

AP20-PAC002AA-R16-77GF8_LongDwell_****.gx3

Item FB name Description Execution type™ | Program
Activation PAC_Activation License activation Macro type PreOperation
Cam auto-generation | STD_MakeRotaryCutterCam+ | Cam auto-generation for rotary cutter (central Macro type Operation
RD77GF reference)
PAC_MakeLongDwellIDCam Cam auto-generation for D-cam Macro type Operation
Mark compensation STD_ReadMarkDetectData Mark detection data reading Macro type PackagingControl
PAC_CalcMarkCompensation Automatic compensation calculation using mark Macro type PackagingControl
detection
STD_CtrlAuxiliaryAxis Auxiliary axis correction Macro type PackagingControl

*1  The FB that repeats calling in the program is set to the subroutine type.
For details of the macro type and subroutine type, refer to the following.
LTIMELSEC iQ-R Programming Manual (Program Design)
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HPLCopen Motion Control
PLCopen Motion Control FB library can be downloaded from the Mitsubishi Electric FA site.

FB name Description Execution type"! Program
MC_Power+RD77 Operation possible (PLCopen Motion Control FB) Macro type PreOperation
MCv_Home+RD77 Home position return (PLCopen Motion Control FB) Macro type PreOperation
MC_Reset+RD77 Axis error reset (PLCopen Motion Control FB) Macro type Operation
MCv_Jog+RD77 JOG operation (PLCopen Motion Control FB) Macro type Operation
*1  The FB that repeats calling in the program is set to the subroutine type.
For details of the macro type and subroutine type, refer to the following.
LTIMELSEC iQ-R Programming Manual (Program Design)
BExample Prg Control (Application program control)
FB name Description Execution type"! Program
CtrlOutputAxisSync Output axis synchronization control Macro type PackagingControl
ReadCambData Cam data reading Macro type Operation

*1  The FB that repeats calling in the program is set to the subroutine type.
For details of the macro type and subroutine type, refer to the following.
LTIMELSEC iQ-R Programming Manual (Program Design)

Devices to be used

AP20-PAC002AA-R16-77GF8_LongDwell_****.gx3
In this program example, a link device is used for the interface between the PLC CPU and remote 1/0 module (NZ2GF2B1-

16D). The device range is shown below.

Item Symbol Point Range
Link relay B 16 OtoF
Parameter

Refer to the project for parameter setting details.

System parameter

For system parameter setting details, refer to the following.
[=5~ Page 198 List of Error Codes

Simple Motion parameter

In this application program example, the following parameters are disabled.

Set the parameters for safety measures depending on the intended use.

Parameter Settings
[Pr.82] Forced stop valid/invalid selection Disabled
"[Pr.116] FLS signal selection" input type Disabled
"[Pr.117] RLS signal selection" input type Disabled
"[Pr.118] DOG signal selection" input type Disabled
"[Pr.119] STOP signal selection" input type Disabled
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Servo parameter

In this application program example, the servo amplifier input signal is not used.
Set the parameters for safety measures depending on the intended use.

Parameter Settings

PAO4: Function selection A-1 Servo forced stop invalid selection

1: Invalid

PC17: Function selection C-4 [MR-J4-B] Origin set condition selection

1: Servo motor Z phase passage not required after power on

PD41: Function selection D-4 [MR-J4-GF] Sensor input method selection

1: Input from controller
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Synchronous control image

The synchronization control image set in the long dwell program example is shown below.

ESynchronous control (whole image)

Virtual servo for main
axis positioning

Address clutch
for No Product
No Bag/No Gap
No Seal

Axis 8
’Loading conveyor‘

Auxiliary axis for initial
phase focusing

Auxiliary axis for mark
compensation, initial
phase focusing

’Film feeding axis‘

Straight cam

Product length
500 mm

Mark

sensor L

L N

~ 7
360 degree J

Set the product length as the cam stroke
length and start the virtual servo at the
speed of the production quantity x 360.
([products/min] — [degree/min])

Finger
Use the speed-position switching control sensor
(ABS) so that the virtual servo stops at 0

4 N ) ( Trong avetcan] )

Mark
Product pitch D-cam
length distance 3g(t)r(ojke
500 mm 500 mm egree
Pl ~ & > Pl N
~ rd ~ 7 ~ rd
Product length Product length Product length

\ 500 mm ) k 500 mm j k 500 mm j
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Program processing

Initial (Initial parameter setting)

Set each variable's initial value and constants.
* Production information parameter

* Main axis control parameter

* Long dwell D-cam generation parameter

* Film axis parameter

* Mark compensation parameter

» Conveyor axis parameter

* Rotary cutter cam generation parameter

» Cam monitor screen parameter

PreOperation

HMEach axis servo ON, home position return
Perform servo ON and home position return with the switches in the servo axis setting screen displayed on the GOT.

Axic] Home positioe"

fiiz] (D-Cam) ) %—l—ﬁj—m% fxas] start home r--
fixis] Servo ON Bxic] <tart home r v_ome bHPR_Execute 1

MG Power RDIT 1 bHFE_Execute] | Expcute Dane
MG _Power+R07Y

Al axes servo ON
bl AxisS ervaln Enable Status By
Error Error
ErrorlD ErrorID

D-Cam axe settne

s Fois
Operation

HError reset processing
Perform error reset processing with the switch in the servo axis setting screen displayed on the GOT.

fiziz] (D-Cam) .
fixiz] error rezet

MC Peset ROV 1
rcn et MC_Reset+RD7?

bErrorFeszet] Execute Dione

Busy

Error

ErrorID

s
I

5 APPLICATION PROGRAM EXAMPLE

1 28 5.2 Long Dwell



BJOG operation processing

Specify the JOG speed and start JOG operation (forward/reverse) using the switches in the servo axis setting screen

displayed on the GOT.

#xis] (D-Cam)

TRUE EM
fodel JOG speed
ud.JogSpeed1 -3

LUDINT 2DBL

ENO

Axizl JOG operation
My Jog RDTV 1

Azl JOG (Formard)

BFarward JOG 1

Al JOG (Reverse)

bReversJOG1

DIv
d = IM1

1000.0 M2

ECam data generation

Cam data is generated according to the values set in the long dwell and rotary cutter screen displayed on the GOT.

* Long dwell

Lone Dwell cam generation
PAG Makel ongDwelDCam_1

Long Dwell cam ges=
bL O amCreate ibEN
Product leneth
=ProductLength
Sync angle nput
el DSync fnele

Seal length nput
el DSeall ength
coenir i distance =

m

L DEccentricLeneth i eEccentriclength

Seal section acceleration r=-

Entrance exit section accek-

el DhOutSectionAccFat io ielh0utSectionAccRatio o_eSealEndPos

Lorne Dwell Gam Mo
ul DCamResolution
Long Dwell Gam re=-
ul DCamblo
D-Cam axis settng
=tDCamfxiz

i eProduct Lensth o bOK
ieSycingle o_bErrar

ieSeallength o_uErrorID

iuCamBess Lition

PAC_Makelong DwellDCam
o bENO

o_eSyncEndPoz
o uGamMo

io_stOutput fxie

D-Cam axis sstthe

MCv_Joe+RD77
JoaFarmard Done

JogBackward Busy
Welbcity GommandAborted
Error

ErrorID

iz

Long Dwell cam ge---
bLDC amiCreate

Long Dwell cam gee-

bl DG amireateErron

Synchronzation st

0 eSyncStartPos el DEvncPos
el DSealSection fccRatio ieSealBectonfccRatio o eSealStart Pos
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* Rotary cutter

AP20-PAC002AA-R16-77MS8_LongDwell_****.gx3

Fotary cutter cam generation

STD Make Fot arvCutterCam BD77MS 1

Rcutter cam gener-+

bRCCGanCreats

Product leneth
Sheet synchronea*

Gircumferential lerr--

=

Synchrongation zection ac=-
W =RCSyncSection AocFatio je
Reutter cam resol-

uRCCamPesolution

Rcutter cam No.

uRCGamk

Reutter axis setting

stRoutterfxis

STD_Make Fota wOu tterCam+RD 7 TMS
ibEM

ieSheetleneth o b0k

i 2SheetSyncitidth o bError
ieSynchxilength o uEmorlD
i25yncStartP aint
ieSyncSectionfccFRatio
iuCamBeso ution

w0 uCambo p

io stOutput Acis »

RC cam eenerati

bRCCamCreateError

o bENO @ Reoutter cam gener==-

bRGGamzreate

AP20-PAC002AA-R16-77GF8_LongDwell_****.gx3

Rotary cutter cam eeneration
STD Make RotaryCutterGam RDZIGE |

Routter cam gener"

bROCamGreateGF

Product length

eRC5hest Leneth

Sheet synchronza--

RCSheet SyncWidth|

Gircumferantial leree

ERCSync dxizLength

onous position adjus
eRCSyncPoshdiust ment
Synchronization section ac-

=RCEyncSect on AccRatio

Routter

cam resnl--
uRCGamPesnlutinn

Auto-generation option

uRiC fu toiiener ation Option

Acceleration/decel-

eRCAccDeciidth

Mumber of cutter

URCNumCHCutter

Reutter cam Mo

ibEN

;

ieSheetl ength
i 25 heetSynciWidth
ieSwchzizlength

ieSyncPost ion Adjustment

STD_Make RotaryCutterGam+RD7IGF
o bEMO

0 hOK
o bError
o uEmorlD

o efzyncSpesdResult

ieSwcSectionfecRatio
iuCamResa ution
iufutoGenerationOption
i eficcDeciidth

i uMumberoCutter

URCCamMa o uCammo
Reutter awis setting
o stOuputAcs

Rcutter cam gener---
bRGGamGreateGR

RG cam generation--

bRCCamCreateErrod

HReading data for displaying cam data
Read the cam data of the long dwell for the cam monitor screen displayed on the GOT.

Cam Data Read Out

Read data
Carn data reading MOV b;:ﬁd?ar:n[)ata
a
Fead cam data saciemLEtE l Read cam MNo Monitor cam No:
EReadCamDsta iL6EN o bEND s d
(S — TR =
Read cam No. Read cam data error
i uCamho o bEror bReadCarmDataEror] EN ENO @
Monitor cam No.
o_uErorD d

130

o_uCamResolution
o dhlinlnVal
o_dMaxInVal

o dind utval
o_dMaxOutval

o stCamData

Menitor cam resolur -+
Minimum cam axis:--
cdl_ensthPerCyclehdid

Maxirmurm cam axis:--

Minimum cam stro+-

Mexamum cam stro--

Gam data
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HProduction start preparation
Set the command velocity of the virtual servo for main axis positioning and start positioning No. using the [Start] switch in the

production screen displayed on the GOT.
Set the speed-position switching control.
» AP20-PAC002AA-R16-77MS8_LongDwell_****.gx3

Mai Axis OperationSpeed Setting and Preparation For Operation Start ]
Operation start ———————— Synchronous contr*
I bOperationStart LR (AEvRRT HO bSyncCtristart
I {7l - EN ENO = EM o e ] ENG
Production speed Axiz #2 Positionne -
=1 d = s d 1 —= d U0¥G4400
—| Axiz# Command-- ‘———r
360000.0 — sl U¥GT004:D
MOV MOV MO
§— EN ENO EN ENO EN ENO
fuds #2 Speed-post Axis #2 Speed-pos = Axiz #2 Speed-pos--
2 f— d={  UEGisa @ [ 2 J—= dp={  UnEGHEE P [ 1 —c d = UG8 )
MO MOV
b EN ENO EN ENO
fuxis #1 External ¢ Axis #2 External c--
T e— d ={ UG P [ [ = d = UBGH0E
*kkk
« AP20-PAC002AA-R16-77GF8_LongDwell_****.gx3
Main Axis OperationSpeed Setting and Preparation For Operation Start I
Operation start T Swnchronous cortres
I bOperationStart ML L (AEERLLIr LR bSyreCirStart
[ 1T} N ENO END EN ENO
Production speed Axis #2 Positionhe -
eQperationSpeed sl d s d 1 = d — LI¥G4400 ]
" #Axs ¥ Command--
3600000 = 52 {__UGG7004:D 1§
MO MOV MOV
EN EMNO EN ENO EN ENO
A #2 Speed-pos- fogs #2 Speed-pos - Aixis ¥2 Speed-pos--
2 —_— d = UG 184 [ 2 —_ d =  UG¥GHEE 1 —= d = U0¥G128

ESynchronous control start
Execute CtrlOutputAxisSync (Output axis synchronized control) with the [Synchronization start] switch in the servo axis

setting screen displayed on the GOT.
Start synchronous control of all axes once the output axis is prepared and monitors the process during synchronous control.

Synchronous Control Mode Start

fixis! ctrl output axis  Axis3 ctrl output axis  Axisd ctrl output axis

Synchronous contre=- bCtr 0 utputdz | biGtr Dutput fixied bGtr Dutput fxied
1 bSyncCtristart ( ) ( : ( }
Poszble operation fixiz] ctrl output &= Axis3 ctrl output a fixizd ctrloutput ==
I bOperationStart Ok bCtrDutput Axig 10K bGtrDutput Axig 30K B Dutput AxizdO K Synchronous contr=  Synchronous contr==  Synchronous contr=-  Synchronous contre=-
11 1 1 11 11 I r
I | } | | { | | | {UEGIREI200_ ={  [¥GIEIZ02 =i UIEGIEII0I =i  UI¥GI6IZ0E )
T wmEm s I smohronous cor

Synchronous contr==- FIILE AL D BREEE blnGyncCtrl
1 bSyncCtristart '— EM ENO EN ENO EN ENO e N ENO

iz #1 Bxiz operas Bxiz #3 Axis opera Axis #4 Axis opera Axis 86 Aods opera

LID¥E2409 =1 U0¥G2609 =1 U¥G2709 =1 LID¥G2909 — =1

15 — = 8 = B8 J—= ( H = =2
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EStart of main axis

Check that each axis has been switched to synchronous control, and start speed-position switching control of the virtual servo

for main axis positioning.
In operation lamp will be activated.

Wkin Axis Positioning Start and End

Orerationstart Fossible operation In operatio Production finished In synchrorous oo Axis? Hositioning st
bOperatiortart hOpermEtiorStart OK hCperatioriStatus bProductComp blnSyncCtd il
] | 11 1/} 1 1 {S)
1T 11T L] 1T o7
In operation
bOpemtionstatus

Stop operation with the [End] switch in the production screen displayed on the GOT.

In operation Operstion start Aods #2 d—pos™
hOpemtionstatus hCpermtionstart A4670
] | m {S)
1T T A4
Axis #2 Statue Axis? Fositioning s
UE25170 i
111 3
I‘l’l (&
Axis? BUSY Auis #2 Speed—pos—
X1 L4670
I‘LI 'y
1T A}
In operation
bOpermtiorStatus

Operation stops when production ends.

=l Production finished

bProductCormp

Crerationstart

bChermtionStart

Current production::

i Procuctblure Out

EStart mark compensation
Check that film phase focusing is complete, and start mark compensation using the [Start compensation] switch in the mark

compensation screen displayed on the GOT.

Film fxie Mak Compenszation Gontrol

Read mark detect--- Fead mark detect--- Start mark compen--- Read mark detect---

Start mark compenss: m phase alienme---

biark DetectEnable bFilmadjComp bRead Mar kDetect- bReadMar kDetect-- biark DetectEnable bRead Mar kDetect-
I ] L ] | I/I fS\ I IJ’I 3
I LI | LI | L ) =S | | | A

Cak: mark comperr==  Gak mark comperr-
bCakMakCompen=--  bCakMarkGompen---
ri

4 (5)

Cal: mark compen-=-
bCalc MarkCompen--+

Cir | auxibary axis

Cir | auxibiary axis e
biCir | ary fiisE biCtr [Ausiliary: Az

Cir | auxiliary axis
J sE -} iary fds
(S)

4
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PackagingControl

EMark compensation

The amount of deviation is calculated from mark detection data of the film axis. The movement amount of the auxiliary axis is

compensated by the calculated deviation amount.
The mark detection range can be changed using the [Change request] switch in the mark compensation screen displayed on

the GOT.

The acceleration and deceleration time of the auxiliary axis setting are stored in buffer memory.

[

Merk Comgertion Cortrol

STD aaatas L S L Sty
5= mE { bRezivari DetectatcEro A
bRealeriDetectDataEror .
Read ek detect dsta STD.ReadvarkDstect Deta Galc merk compencation PACCa mpsrEtion
bReadharkDetect Cata i bEN EY==e) ECalcherkCompereation iLbEN o bEND
Latch deta rarge changs request Meark detect DI Mo,
U atchDataRangChangsRec est iulstchDataRangeCraneRegest 0 bCK FlrriverkDL i_ubarkDetectSettinght 0.hOK
Merk detection uper it Werk detection data
st chisteRa rgsUpper it =) i dlatchDataRangeUcerLimit o brmor cVerkDetData i derkDetect Data o bErmar
Mark detection lawer it Werkdetect courter
b =t chOataRangsLowerLimit i dlatchDataRangsLoverLimit o uErodD i ulerkDetectCourt: o_uErrodD
Merk ueteced o
o dMerkDetectData UhissedhErkLimit i ubtissecVirkdimit 0 dCompersationArmourt
o uMarkDetectCaunt o_ubfissedharkAmount
Merk detect DI No. Film ais setting
LRIriverkDL o uberkDetectSettingh StRlmods io st OutputAxis
Filrm axis tting Film mari compersation se-~
o StOutputAxis sthlmMEriCompereation in_stCompeneationBetting
ANDEGLU MOV
TRUE EN ENO EN END!
Setting Latchdet— Latoh data rarge changs reiest
UCHC54642 El [ d ulatchCataRang=CrangsReg et
o M=

Calc mark compensati

Comgereation alie positioning
STD Ctridudlary/iis 1

Ctrl awdkary axis
bCtrlALdlianyAxis ibEN

Cormpersation startirg posi

eCorpersatiorBtarPos e ieC

ST CtrtAudiaryAxs

0.bOK

Mark. compensatio
Filrn axis sstting
istonie
Film audiary s~
StHImA s
Film rmark compersation se-

stRlmMarCampereation = i stCe

i.dCompensationAmourt

i.stAwdliaryAds o_bCompersstiorComplete

Ctrl awxdliany axis emor

o_bEmor HotriAudlianyAxisErmor

o uETodD

Mark compensstio- Aois #7 Accelersti
00T rEationA Co— UGB 2:U0

Wark compensationdec time  Axis #7 Cecelerati=

udCompereatiorCece] el UGGH1 4UD
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EPhase focusing processing at startup of the operation
Adjust the phases of the film axis, conveyor axis, and main axis according to the current values at detection of each sensor

when the operation is started. (Refer to Timing for phase focusing.)
Run the D-cam axis in the same phase as the main axis.

Film Eazd Initial Phase Agustmene

First Mark: detect
EFirstMarkDetect

Mark deteot count-—

—{_uFreMarkGount

Operation ctart Firze Mark detec
bOperationStart v bFirstMarkDetect e
{ | BN ENO. 1} N ENO
Setting! Mumber o Mark deteat counter
UTHGS4960 = 4 uMask G ourrt ] 4
ANDNEL MOVE
=] ENO 2 EN ENO
Mark deszot counter

uMarkDount i 52

Mark detest count-—

={_uFreMarkGount

Mark detection

Operation start Mark: detzztion

i

Film phase afignment---

DPLUS

MODE

Eno

ENo.

i1t

Ld]
Axis 73 Real currs—-

UD$G2550D - st d

Setting! Mark det=

UOYGS4EEZD [ 52

Aoris 73 Qurrent va-

UTHGAZEEZD [ 3 d
I— 2

Faln phaze alignme:
[T

Aois 23 Gam axis

UIGIEETZD = 52

Axis 23 Gam ais I

U¥GIEETZD

-| FamOffsz_ —

Axis T3 Cam s 1+

UO¥GISET2-D }-- =1 d

Pl cam hatf oysle

—{ dFikmHaifCycl dFimHalfCycl0] p— =1

Film cam half oycle

Fim

phi alignme-
2

Axis £3 Gam iz I~

e .

Film cam half oyl

" dFimtaitGyct ) #f_drimhaitoyolo] — =t

Film cam half oycl

Film phaze aligime-

dFimPhaz=Agalo = =2

ANDDLT DMINUSE
N ) = =no
Az 3 Oam mis I+ Film phase sligeme---
UO¥GISETZD_ J— =i o —{ FlmPhaz=AdiGalc
Film phaze sigme-
SFilmPhazeAdiale = =2
ANDD.GT DPLUSP
en Eno BN Eno
Axiz 23 Gam ais I Film chase aligme---
UO¥GIsE7ZD_— =1 o —{ FimPrazeAdiCala
Film phaze afigme-
2
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Film phace aligment—  Axiz] Positioning start AaizT BUSY Az Positioning start
EFiimAdiCamg Yie x1
1} 11 11}
i k i1l R—

C 1
Asiz? BUSY h
Xi6
Lﬂ —————(c)—s

Film phase alignment---

EFimAgiCome

In synchronous cantrol Film phase aligament-—

binSynaCitrl bFdmAdiComp
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DMINUSP
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Timing for phase focusing

Adjust the phases of the conveyor and film feeding so that the finger point and film mark point on the conveyor match with the

offset point (synchronization starting point) of the main axis per cycle when the main axis is started.

+ 1 cycle length (product length): 500 mm

« Offset point per cycle (synchronization starting point): 149mm

+ Finger point: One cycle detection point at startup (conveyor) 250 mm — Compensation amount 250 mm - 149mm = 101mm

» Mark detection point: One cycle detection point at startup (film feeding) 400 mm — Compensation amount 400 mm -
149mm = 251mm — 251mm - 500 mm = -249mm

Start of main axis

Finger sensor

Mark sensor

Conveyor axis phase
focusing completion

Film feeding axis phase
focusing completion

A
[mm]

. . 500
Main axis 400

250
149
0

A
[mm]

500
Conveyor axis

250

0
(Auxiliary axis) 10(1)

A
[mm]
500 |---

400 kot el
Film feeding axis L
I
0

o
-249 § - -

(Auxiliary axis)

[degree] 1

D-cam axis
(Long dwell)

AU\ E W

Sealing section
1 cycle

1 cycle
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HNo Product No Bag/No Gap No Seal processing
This processing turns off the clutches of the D-cam axis and film feeding axis to temporarily stop them when workpieces are

not conveyed during operation or workpieces cannot be sealed because their positions are incorrect.

[ ©-am A Symervnous Timing Sonvol |

Fim Axds Synchronous Timing Contral

[

Canveyer Asds Synchranous Timing Gon tral

#ods] synchroncus cantrd

CtriDutputioisS ync.t

Asis3 synchroneus contral
CHrDutpu tdsS ync 3

U PO Gt iDutputasisS e P P GtriDutps tisS
§ o0 riDutputisisl = i bEM 2.bEND i BC R0 utputivis3 |t LBEN Q.bEND
D-am =4 olutch - jodst otrl output a+ Film axds clutch ON
{ Blonsbuwellsyne | i.bSynclemmand .bOK. [—fEG Tty ut AsisT O 1 i trimsync | ibSynalommand abOK
Long Dmell Cam ra T ctrl autput s eror
§  UDCariic = iuDamio abErrer f{ bCiriDuiputAsiErrer ) [ [ }— iwCame obErrar
Film phase slignme-
ieWaitingFos ouEreriD f__eFimDitet = ieWaitingFos o.uErraiD
Product length Product length
§ eProducilencth = ielenchPerCycle obinsyne f_sProductienstn | i eLenchPeryde bingyme
Mark pitch
i_eStrcke Ameunt f__eMariFitch e i eStroke Amount
LeDlutehDRS masthingAmount [ 500 }— i.eCutchonSmoothing Amount
i_eClutehD fSmoothinsAmount [ 500 ! i.eClutchO FEmoothineAmount
D-Gam axis settine Film ads setling
SiDCemAis | istutputisds i stFimasis  — isOutputiss

Mo Product defecion
bhoProduct

F—

Ho E3p detection
bProductDe vistior

n

Asis3 otrl output o+
b i0 utp ut 30 K

Aois3 ctrl output wis ermor
= bCHOutputixsiErrer

D-Cam sxis chuich

|/ ——{ tConcEmeiE e §

Film wis chutch ON
bFimSync___ )

Timing for No Product No Bag/No Gap No Seal

No Product detection

I~

Asisd ctrl output axis

§ oo uiDutputiisd —
[ TRUE —
( o H

Product length

§_eProductenctn =
Froduct leneth

§_eFroductiencth —

Gonveyor s st
§ stoonveyorivis

Avis4 symchrenous control
CHi0utputhsSync.4

CHriDutputioisSyne

ibEN o.bEND
i_bSynctommand 2bOK
i_uDamta obError
i_eWsitingFos ouEmariD
i_eLengthPerCyde abinS e
i_eBtroke Amount

1_e0luAehO RS mosthin gAmount

i_eClutchD fFEmocthing amount

istutputisis

jvisé otrl output s
b1 utp ut Avi 0

sd ctrl autput 3,35 eror
—{  bCtI0utputhisdErrer

No gap detection

)

— 1

A
[mm]
500

Main axis

0
4
[mm]

500

Conveyor axis

)
\

No Product

. No Bag .
P

.No Gap No Seal .
P

[mm]
500

Film feeding axis

[degree] 1
D-cam axis
(Long dwell)
0

136

5.2 Long Dwell

\ Smoothing * !
section ;
1
1
I
: | | | | L tls]
: 1 cycle ! 1 cycle ! 1 cycle ! 1 cycle ! 1 cycle !
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HMI_IF (Touch panel I/O processing)

The processing for displaying the GOT screen is performed.

+ Axis status monitor and lamp display

* Axis error reset processing

* FB error monitor

» FB error reset processing

* Production information setting and monitor
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5.3  Alignment Conveyor

This section describes the system configuration and program specifications of the program example for the alignment
conveyor.

System configuration

» AP20-PAC002AA-R16-77MS16_AlignmentConveyor_****.gx3 (SSCNETII/H)

PLC CPU
R16CPU Simple Motion module

RD77MS16

Power supply module Servo amplifier

R61P
GOT2000 MR-J4-B
GT27*-V Axis 13 Axis 11 Axis9 Axis 4

Ethernet SSCNETI/H

Production speed:
60 products/min

Product length: 500 mm

Adjustment Adjustment Supply
conveyor conveyor conveyor Product
sensor sensor sensor loading sensor

|:| Finger sensor

Adjustment Adjustment Supply Loading I
conveyor axis 2 conveyor axis 1 conveyor axis conveyor axis
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» AP20-PAC002AA-R16-77GF16_AlignmentConveyor_****.gx3 (CC-Link IE Field Network)

PLC CPU
R16CPU

|

Simple Motion module
RD77GF16

Power supply module
R61P

GOT2000
GT27**-V

Servo amplifier
MR-J4-GF

Axis 13 Axis 11 Axis9 Axis4

E f

.

CC-Link IE Field

Remote I/O module
NZ2GF2B1-16D

Production speed:
60 products/min

Product length: 500 mm

Adjustment Adjustment Supply
conveyor conveyor conveyor Product
sensor sensor sensor loading sensor

1 |
I:l Finger sensor

Adjustment Adjustment Supply Loading
conveyor axis 2 conveyor axis 1 conveyor axis conveyor axis
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Control specifications

Item Work loading conveyor axis Supply conveyor axis Gap adjustment Gap adjustment
conveyor axis 1 conveyor axis 2

Axis No. 4 9 1 13

Unit setting 0: mm 0: mm 0: mm 0: mm

Home position return

Data setting method

Data setting method

Data setting method

Data setting method

Auxiliary axis No.

10 (Virtual)

12 (Virtual)

14 (Virtual)

Cam No. — 0 (Straight line) 0 (Straight line) 0 (Straight line)
Clutch — Lock-up clutch Lock-up clutch Lock-up clutch
Item Main axis 1 Main axis 2

Axis No. 7 (Virtual) 8 (Virtual)

Unit setting 2: degree 0: mm

Program configuration

Language

The following languages are used in this program.
* Program comment: English
» Label comment: Japanese, English, Chinese (Simplified)

List of programs

Program name Description Execution type Describing method
Initial Initial parameter setting Initial ST
PreOperation « License activation Scan FBD
* Preparing operation (Servo ON/OFF)
« Home position return
Operation « Error reset Scan FBD
» JOG operation
» Synchronous control start
* Operation start/stop
ConveyorControl » Work gap adjustment Scan FBD
» Work loading position adjustment
HMI_IF Touch panel I/O processing Scan ST

The following tables list the FBs used in this program.

BPAC_PackagingControl_R
AP20-PAC002AA-R16-77MS16_AlignmentConveyor
AP20-PAC002AA-R16-77GF16_AlignmentConveyor

Item FB name Description Execution type” Program
Activation PAC_Activation License activation Macro type PreOperation
Mark compensation STD_ReadMarkDetectData Mark detection data reading Subroutine type ConveyorControl
STD_CtrlAuxiliaryAxis Auxiliary axis correction Subroutine type ConveyorControl
Alignment conveyor PAC_CalcGap Work gap adjustment compensation Subroutine type ConveyorControl
amount calculation
PAC_CalcPhase Work loading position adjustment Subroutine type ConveyorControl
compensation amount calculation

*1 The FB that repeats calling in the program is set to the subroutine type.
For details of the macro type and subroutine type, refer to the following.
LLIMELSEC iQ-R Programming Manual (Program Design)
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HPLCopen Motion Control
PLCopen Motion Control FB library can be downloaded from the Mitsubishi Electric FA site.

FB name Description Execution type"! Program
MC_Power+RD77 Operation possible (PLCopen Motion Control FB) Subroutine type PreOperation
MCv_Home+RD77 Home position return (PLCopen Motion Control FB) Subroutine type PreOperation
MC_Reset+RD77 Axis error reset (PLCopen Motion Control FB) Subroutine type Operation
MCv_Jog+RD77 JOG operation (PLCopen Motion Control FB) Subroutine type Operation
*1  The FB that repeats calling in the program is set to the subroutine type.
For details of the macro type and subroutine type, refer to the following.
LTIMELSEC iQ-R Programming Manual (Program Design)
BExample Prg Control (Application program control)
FB name Description Execution type"! Program
SaveCompensationBuffer Compensation amount buffer Subroutine type ConveyorControl
GapAdjustment Work gap adjustment Subroutine type ConveyorControl
PhaseAdjustment Work loading position adjustment Macro type ConveyorControl

*1 The FB that repeats calling in the program is set to the subroutine type.
For details of the macro type and subroutine type, refer to the following.
LTIMELSEC iQ-R Programming Manual (Program Design)

Parameter

Refer to the project for parameter setting details.

System parameter

The system parameter setting is not changed from the initial values.

Simple Motion parameter

In this application program example, the following parameters are disabled.
Set the parameters for safety measures depending on the intended use.

Parameter Settings
[Pr.82] Forced stop valid/invalid selection Disabled
"[Pr.116] FLS signal selection" input type Disabled
"[Pr.117] RLS signal selection" input type Disabled
"[Pr.118] DOG signal selection" input type Disabled
"[Pr.119] STOP signal selection" input type Disabled

Servo parameter

In this application program example, the servo amplifier input signal is not used.
Set the parameters for safety measures depending on the intended use.

Parameter Settings

PAO4: Function selection A-1 Servo forced stop invalid selection
1: Invalid

PC17: Function selection C-4 [MR-J4-B] Origin set condition selection

1: Servo motor Z phase passage not required after power on

PD41: Function selection D-4 [MR-J4-GF] Sensor input method selection
1: Input from controller
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Synchronous control image

The synchronization control image set in the alignment conveyor program example is shown below.

ESynchronous control (whole image)

i For main axis control
| (Virtual servo)

Advanced synchronous control

Output axis for main axis‘

Loading
conveyor axis

i
i
i
i
i
i
i
i
i o
i
i
i
i
i
i
i
i

-

I
1.

A

il
I

i

conveyor axis

Axis 9
= A 12 ,I e
Supply

Adjustment
conveyor axis 1

o

Adjustment
conveyor axis 2

Adjustment Adjustment Supply
conveyor conveyor conveyor
v L sensor sensor sensor

Product
loading sensor

[] Finger sensor

/ Straight cam

Product length
500 mm

D>

~ 7
360 degree

o

Set the product length as the cam stroke
length and start the virtual servo at the
speed of the production quantity x 360.
([products/min]) — [degree/min])

Use the speed-position switching control
(ABS) so that the virtual servo stops at 0
degree.
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/

Product length

500 mm
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Product length
\ 500 mm

All output axis cam patterns
of conveyors are the same.

Straight cam \




Program processing

Initial (Initial parameter setting)

Set each variable's initial values and constants.

* Production information parameter

* Loading conveyor axis parameter

» Supply conveyor axis parameter

« Adjustment conveyor axis parameter

PreOperation

BEach axis servo ON, home position return
Perform servo ON and home position return with the switches in the servo axis setting screen displayed on the GOT.

fxazd Home posito---

A bie P Axisd start home -

fixisd Servo ON fisd start home r-- MGy Fome+FDTT bHPR_Executed
MC Power ROV 4 bHFF_Execuied =i Execute Done
MC_Paower+RD77 - —
&l axes gervo ON
bAlAxisServoln == Enable Status Buszy
Errar Errar
ErrarlD ErrorID
Loadine conveyor--
stloadCy A — Bixiz foas

Operation

HError reset processing
Perform error reset processing with the switch in the servo axis setting screen displayed on the GOT.

Axizd error reset
MG Reset ROFT 4
Bvisd error reset MC_Reset+RDT7

bErrorFesetd Execute Done

Busy

Errar

ErrarlD
Loadng conveyor--

stloadCwixis Bxis
| I

BJOG operation processing
Specify the JOG speed and start JOG operation (forward/reverse) using the switches in the servo axis setting screen

displayed on the GOT.

Axizd JOG operation
MG _Joe ROTT 4

#ixizd JOG (Forward) Mkl

| bForward JOGE = JogForward Done

Azt JOG (Reverss)

o | bReverss)OGd == JogBackward Busy

Vebcity Commandfborted

UDINT 2DEL

TRUE = EN ENO

foasd JOG speed

d

=

Errar

ErrorID
Loadne conveyor=-

l stloadCy fxis = Az
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ESynchronous control start
Start the synchronous control of the output axis with the [synchronization start] switch in the servo axis setting screen
displayed on the GOT, and monitor the process during synchronous control.

Possbie operatio
Synchronous contr-  bOperationStartOK  fixis #3 Synchrono  Axis #8 Synchrono  Axis #9 Synchrono=  Axis #11 Synchrone  Axis #13 Synchron--
f bencCBtart b——— UmsGseaaos —{ UmGIea07 U¥GE63203 | U¥GI6320A =  L0#G36320C )
1 In synchronous co--
AND.EQ AND.EQ BlSynetr]
EN ENO EN
Ais B4 Aois opera | Axis #8 Aods operar Ads #11 Asds aper--- fodis #13 Rods oper
UGS = sl i UmG3Ig = st UBEG3409 = =1 UDEGIENT = 31
15 — =2 18 =2 <2 <2

HProduction start preparation

Set the command velocity of the virtual servo for main axis positioning and start positioning No. using the [Start] switch in the
production screen displayed on the GOT.

+ AP20-PAC002AA-R16-77MS16_AlignmentConveyor_****.gx3

Validate external command signals and execute the alignment conveyor FBs (GapAdjustment, PhaseAdjustment).

I Main Asds OperaticnSpeed Setting and Freparation For Operstion Start ]

i oHoY o et
}—"'—"- EN EMD EM S e ) e
Fr peed sods #7 Mol Com- Auds #7 Positioning
[ — LiG4sm I

f dOpersticnSpecd o & 4 —{ DG 04D

|

Aois #7 Speed—pos™ s #T Speed-pose Aods #7 Speed—pos'
( 2 H-- 4 — LG9 34 b [ 2 —_ d —{ UmGases b [ 1 —_ ¢ — UCEG45%

Acis #9 Exdernal o
UOG5106 D

(S—

Asis #11 External
UEG5306 0

{
\S

Axis #13 External-
UEG5506 0

{
\:
Phass adjustment-
bPhaseFEEM
{

\

Gop adiustment F--
bGapFB1EN

{(o—

Gap adjustment F---
biSapFEREN

(S—

DMOY

EM END

Asis #4 Cam avis o Loeding conveyor-
§ UmE5e7332D = = d [—{"dPrehd 4T alue |
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+ AP20-PAC002AA-R16-77GF16_AlignmentConveyor_****.gx3

I Main Ads OperstionSpeed Setting and Freperstion For Operation Stert

Synchrenous cantre:

Operation start
bilperation Start DMy b3 ynoCiriStart
I—“‘}_. EM ENO EM ENMD
Production speed svds #7 Mo Comes Jods #7 Pasiticning:+
§ d0persicnSpeed mla s d = UG 20040 B [ 1 — d = LEGI0 |
WOV WOV
b En END EN ENO EN END
spis #7 Gpeed—pos Aods #7 Speed-pos- s 47 Gpeed—pos
2 = s d — UGasd [ 2 == d —" UoeGesss @ | 1 — s d —{ " omEGeas )
Phase adjustment—
bPhaseFEEN
IS)
AS
Gap adjustment F---
biEapFETEN
{
AS
Gap adjustment F---
biSapFEREN
{
AS
DM
EN END
s #4 Cam ads o Losding comveyor
§ umGetmeo s d [ dPremda0r value
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EStart of main axis

Check that the output axis has been switched to synchronous control and that no error occurs in the alignment conveyor FBs,
and start speed control of the virtual servo for main axis positioning.

In operation lamp will be activated.

Stop the operation with the [End] switch in the production screen displayed on the GOT and end the alignment conveyor FBs.

Man Axis Posttioning Start and End

Dperation start

ched In synchronous co*

In operation Possble operation Alenment conveyor-- FEB error detection fixis? Positioning s-=-

Production fnid
bOperationStart bFroductCo mp bInSyncCirl b0 perationStatus bOperationStartOK bAkmer Bus bF BError Al
1 | 11 ] L 11 ] L 1 {S)
LI | L | LI | L | LI | L | At
In operation
bOperationStatus
In operation Operation start fuic #7 Speed-pos-
bDperationStatus bOperationStart LIsG4967 0
]l | 111 L
10 {1} \s}
Axis #7 Status fxis? Positioning s
St Ty S, W
L
fuas? BUSY fuic #7 Speed-pos-
X1 UD¥GE967 0
!
N {
Inh operation
bOperationStatus
Operation start
bCperationStart
1.1
I/I
Gap adpstment F-=-
bGapFEH1EN
3
N
Gap adustment F---
bGapFB2EN
®
A
Operation stops when production ends.
‘ ANDD_LE RST _
Production fnished
TRUE — EN ENO = EM ENO ==t bProductComp

Production quantit---

dProductiolumeln g1

Operation start

d = bCperationstart

Current product ion---
[dPrnductVqumeOut]— g2

—
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ConveyorControl

EWork loading position adjustment

Calculate the compensation amount so that the aligned workpieces are on the loading position of the loading conveyor. The
movement amount of the auxiliary axis is compensated by the calculated amount.

The mark detection range can be changed by using the change request switch in the mark compensation screen displayed on

the GOT.
The acceleration and deceleration time of the auxiliary axis setting are stored in buffer memory.

I Phase adiustment (Dutput axis 3, Ausilisry asis 10)

Adjusetment of wark loading position
Fhase Adjustment |

: Phase Adjusiment ANDER L MOV
Fhase adjustment
§  bPhaseFEEN i ibEN obEND) [ TRLUE J— En END —————————_EN =]
Work lench Phase sdjustment Sethingl Latch dat SUpply Conveyor latch datar
eWorkleneth  — i eWorkLeneth obBusy —{ bFhaseFEBusy ) §  umGswar  — = ( 1] - d —{uS up phyC vLatchDatCheReq
Supphy conveyor s+ Phase sdiustment- —_—
f 5 upplyS ensorPos ) i eSensorPasition obError —{  LFhaseFEEr ) [ o — =

Work load position
LoedPos :— i_eWorkLozdPasiticn
Supply conveyor latch data -
{ uSupplyC L atchDatiCh eReq == iUl atchDataRangeChanzeRequest

Supply conveyor mark deter Supply conueyor compensat s #10 Accelerate

§ 5 up plyCi vl atehDatlp Limit 1 i_dLastchDataRangelpperLimit §  odSupphyConveycrAcs ] LIEGI 36200 )
Supply conveyor mark deter
fosiup plhyC L atcrDatLomLimit— i dLatchD ataRenesl omerLimit

Supply conveyor s+
f uSupphyCuDl | iuMerkDetectSe tingho
Supply conveyor o

[ =tSupplyCon veyor e stCcmpensationSetting § udSupplyConveycrDec e UGKGI 364D )
Supply conveyor 4

[ stSupplyCusss e i stOutputisis
Supply conveyor 4

f=t50 pplyCnAuschois i isthusdliangisis

Supply ccnueyor compensar  sods #10 Decelerat-

 Operation outline
Calculate the compensation amount by detecting the workpieces with the sensor, and compensate the supply conveyor with

the auxiliary axis.

Work Sensor Cam axis length Work loading
per cycle position

length position
- < >

3
For For
‘ supplying For Ioadlng Q q ‘ supplying For Ioadlng .-

|
First work
4 detection position
Feeding conveyor y AT - i - £ A0
work position 10} 2w R S EIE S EE S [ S HER S
' Distance between sensor
rand supply conveyor end
Feeding to | >
loading conveyor 1 7)1
500--- R B Ry e e e B i et et et Sttt Rt Bttt
Current value
per cycle of Work loading
loading conveyor 150--1- | - position
» 500 500 500 500 500 500 500 o
Compensation amount including
the work loading position
N
Current value per cycle
of supply conveyor 1 ; o
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HEWork gap adjustment

Calculate the compensation amount so that the workpieces are equally spaced. The movement amount of the auxiliary axis is
compensated with the calculated amount.
The mark detection range can be changed by using the change request switch in the mark compensation screen displayed on

the GOT.
The acceleration and deceleration time of the auxiliary axis setting are stored in buffer memory.

I Gap adiustment | (Dutput axdst1, Ausdliary sisi 2)

Adiustment of work in terval
Gap Adiustment 1

Gep Adjustment ANCEG MOV
Gap sdiustment F-- S B LS
bG2pFET J— itEN . bEND TRUE — en END EN ENO
Work lench Gap sdiustment F-- Sething? Latch datr Gap sdjustment conveyorl
Worklengih e i eWorkLength obBusy m—{ bEapFE1Busy I §  UEGE45? e sl ( ] - d fd U AdljustCd LatchDa i heFeql)
Gap adjustment con: Gep sdiustment F--
{leAdiustEenzor Pos e i_eSensorPasition obError m—{  bGapFEIEM ) ( o — 2

Gap adiustment comveyor -
fuuadiuztTod LatchDa 1hereq -
Gap adiustment conveyerl -
il Al st LatchDs fLp Limit e i_dLstchD ataRangellp perLimit
Gap sdiustment conveyerl - Gap sdiustment conveyorl = vis $12 Accelerst-
f1AdiustCu LatchDa fLombimit— i_dlatohD ateRangel omerLimit § udAdustConveyer ace —  UMGI662UD )
Gap sdjustment con:
| uAdustCui Dl e i uMarkDetectSe ttinghio
Gap adiustment con: Gap sdiustment comveyorl s #12 Decslerste
{stidiusi0cnveyor e isiCompensationS stting § udidusiConveyor Dec =i UICHEI564UD )
Gap adjustment oo
[ stadusiCul fis |— istDutputivds
Gap adjustment con:
fEtidin S0 Aunciods i sthusdliarpids

i_uLatchDataRaneeChaneeRequest

» Operation outline
Calculate the compensation amount by detecting the workpieces with the sensor, and compensate each gap adjustment
conveyor with the auxiliary axis.

A
Work position (before alignment) M) 2) 13) l 4)

Current value per cycle of
gap adjustment conveyor

L »
»

'
'
s
I
'
1

» 2) Compensation starting point = Sensor position + Work length

> 3) Compensation starting point

Work position (after alignment)

500 --

Current value per cycle of
supply conveyor

v
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<Detailed processing>

» Acquire the mark detection data with STD_ReadMarkDetectData, and calculate the compensation amount and
compensation starting position with PAC_CalcGap and PAC_CalcPhase.

» The calculated compensation amount and compensation starting position are buffered with SaveCompensationBuffer, and
the compensation amount is output when the compensation starting position is exceeded.

» The output compensation amount is input as the movement amount of STD_CtrlAuxiliaryAxis, and the positioning of the

auxiliary axis is performed.

pensation contrdl st
StCampenstenzating

Mk detectin seting Mo
§ ovistectsetingte J—

atactOant

o stOutputivis

o.dompensationAmaun

fostCampensatenseting

HMI_IF (Touch panel I/O processing)

The I/O processing for displaying the GOT screen is performed.

* Axis status monitor and lamp display
« Error reset processing

* FB error monitor

* Production amount monitor

Troubleshooting of the alignment conveyor

Error details

Cause

Corrective action

The space between workpieces is narrow after the
adjustment.

Compensation does not complete by the time a
workpiece is loaded on the rear conveyor due to a
large compensation amount.

Adjust the maximum compensation amount so that
the compensation completes by the time a
workpiece is loaded on the rear conveyor.

The difference between the compensation amount
and maximum compensation amount will be
discarded. Align the workpieces on the rear
conveyors.

A workpiece is not loaded to the intended position
on the loading conveyor.

Two or more workpieces are detected in one cycle
of the loading conveyor.

Align the workpieces on the supply conveyor so
that a workpiece is detected in one cycle of the
loading conveyor.

The next workpiece is detected before the
compensation of a workpiece completes.

Adjust the space between workpieces and sensor
position not to detect the next workpiece before a
workpiece is detected and compensation is
completed.

A workpiece touches the front workpiece.

Two workpieces are loaded between fingers on the
loading conveyor.

The mark detection data is significantly delayed
from the cam axis current value per cycle.

If the mark detection data is delayed from the
actual detection position, minimize the delay by
setting the gain tuning of the servo and "[Pr.801]
Mark detection signal compensation time".

Set "[Pr.801] Mark detection signal compensation
time" so that the mark detection data does not
precede the cam axis current value per cycle.

5 APPLICATION PROGRAM EXAMPLE

5.3 Alignment Conveyor

149




5.4 Application Program Control FBs

ReadCamData (Cam data reading)

Name

ReadCamData

Function overview

Item

Description

Function overview

This FB reads cam data so that the cam outline of the cam No. specified from the Simple Motion module can be recognized.

Symbol

ReadCambData
Execution command B:i_bEN o_bENO :B | Execution status
Start I/O number | UW:i_uStartlO 0_bOK :B | Normal completion
Cam No. UW: i_uCamNo o_bError :B | Error completion

o_uErrorlD :UW | Error code

o_uCamResolution :UW | Cam resolution

o_dMinInVal :D | Minimum input value

o_dMaxInVal :D | Maximum input value

o_dMinOutVal :D | Minimum output value

o_dMaxOutVal :D | Maximum output value

o_stCambData :DUT | Cam data

Applicable hardware and
software

Applicable module RD77MS, RD77GF

Applicable CPU MELSEC iQ-R series

GX Works3

Engineering software

Number of steps

1421 steps

FB dependence

Function description

This FB reads the cam data to be displayed on the application screen example of the GOT (cam monitor screen) from the Simple

Motion module.

« Turning on i_bEN (Execution command) starts reading of cam data of a specified i_uCamNo (Cam No.).

* This FB reads cam data in the cam open area using "[Cd.600] Cam data operation request" of the Simple Motion module and
reads "[Cd.605] Cam resolution" and "[Cd.607] Cam data value" (128 points) in the read cam data.

Stroke Stroke

[Cd.605] Cam resolution 128 points
Maximum output value (o)
100 [%] 49 [Cd.600] 100 [%]
Cam data operation //
request ) LT
A
1 /// Maxitmum
Minimum output ~ Inpu
value (o) 1 v value (o)
—_— P
0 360 1cycle 0 . 360 1cycle
[Cd.607] Cam data value (cam open area) [degree] Milnim%m)‘n input Cam outline data [degree]
\value (o

« After reading of cam data is completed and the output label is updated, o_bOK (Normal completion) turns on.
« If an error has occurred in the FB, Error turns on and an error code is stored in ErrorID.
« For details of error codes, refer to "Page 198 List of Error Codes".

Restrictions and
precautions

This FB uses the index register Z18 to Z19. When using interrupt programs, do not use this index register in the interrupt programs.

Compiling method

Macro type, subroutine type

FB operation type

Pulsed execution (multiple scan execution type)
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Labels

Hinput labels

Name Label name Data type | Read Setting range Initial | Description
timing™! value
Execution i_bEN Bit |—| On, off — On: The FB is activated.
command Off: The FB is not activated.
Start 1/0 i_uStartlO Word T OH < Start I/O number < FEH 0 Installation address of the Simple Motion
number [Unsigned] module (Upper three digits of four digits
(hexadecimal))
Cam No. i_uCamNo Word T 1 < Cam No. < 256 1 Set the cam No. to read data.
[Unsigned] 1 to 256: Generation cam
*1 [1: Always, T: When the FB is started (cannot be changed)
EOutput labels
Name Label name Data type Value to Description
be held"!
Execution status o_bENO Bit — On: Execution command is on.
Off: Execution command is off.
Normal completion o_bOK Bit — On: Reading of cam data has been completed and
the output data has been updated normally.
Off: The operation of the FB has not been
completed.
Error completion o_bError Bit — On: An error has occurred in the FB.
Off: No error has occurred.
Error code o_uErrorlD Word [Unsigned] — The error code of the error that has occurred in the
FB is stored.
Cam resolution o_uCamResolution Word [Unsigned] O The cam resolution of the read cam is stored.
Minimum input o_dMinInVal Double word [Signed] O The minimum value of the cam data input value
value (Cam axis length per cycle) is stored.
Maximum input o_dMaxInVal Double word [Signed] O The maximum value of the cam data input value
value (Cam axis length per cycle) is stored.
Minimum output o_dMinOutVal Double word [Signed] O The minimum value of the cam data output value
value (Cam stroke amount) is stored.
Maximum output o_dMaxOutVal Double word [Signed] O The maximum value of the cam data output value
value (Cam stroke amount) is stored.
Cam data o_stCamData CambData O Refer to the cam data below.
Cam data (CamData structure)
Name Label name Array No. | Data type Value to Description
be held"!
Input value d128InVal_Cycle [0] Double word O The first point of the input value (Cam axis length per
(Cycle point) [Signed] (0..127) cycle) is stored.
[1] @] The second point of the input value (Cam axis length per
cycle) is stored.
O
[127] O The 128th point of the input value (Cam axis length per
cycle) is stored.
Output value d1280utVal_Stroke [0] Double word O The first point of the output value (Cam stroke amount) is
(Stroke amount) [Signed] (0..127) stored.
[1] @] The second point of the output value (Cam stroke
amount) is stored.
O
[127] O The 128th point of the output value (Cam stroke amount)

is stored.

*1

O: The value will be held after the FB stops. —: The value will be cleared after the FB stops.

5 APPLICATION PROGRAM EXAMPLE
5.4 Application Program Control FBs

151



CtrlOutputAxisSync (Output axis synchronization control)

Name

CtrlOutputAxisSync

Function overview

Item

Description

Function overview

This FB controls the output axis synchronized with the master axis.

Symbol

Execution command
Synchronization command
Cam No.

Waiting point

1 cycle length

Cam stroke amount

Clutch ON smoothing amount
Clutch OFF smoothing amount

Output axis setting

CtrlOutputAxisSync
B:i_bEN

B: i_bSyncCommand

UW: i_uCamNo

E: i_eWaitingPos

E: i_elLengthPerCycle

E: i_eStrokeAmount

E: i_eClutchOnSmoothingAmount
E: i_eClutchOffSmoothingAmount

DUT: i_stOutputAxis

o_bENO :B
o_bOK B
o_bError :B
o_uErroriD :UW

o_bInSync :B

Execution status
Normal completion
Error completion
Error code

In synchronization

Applicable hardware and
software

Applicable module

RD77MS, RD77GF

Applicable CPU

MELSEC iQ-R series

Engineering software

GX Works3

Number of steps

1581 steps

FB dependence
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Item

Description

Function description

This FB controls the output axis by synchronizing the cam created by the cam generation FB with the main input axis.

* When the current value of the main input axis per cycle is equal to the value of i_eWaitingPos (Waiting point) and
i_bSyncCommand (Synchronization command) is on, the clutch turns on from i_eWaitingPos (Waiting point).

* When the current value of the main input axis per cycle is equal to the value of i_eWaitingPos (Waiting point) and
i_bSyncCommand (Synchronization command) is off, the clutch turns off from i_eWaitingPos (Waiting point).

* The output axis movement amount delays from the main input axis movement amount by i_eClutchOnSmoothingAmount (Clutch
ON smoothing amount) and moves by i_eClutchOffSmoothingAmount (Clutch OFF smoothing amount). Change the waiting
point as needed.

* When the clutch turns on during synchronous control, o_bInSync (In synchronization) turns on.

B Sample data

Cam axis current value per cycle: 1000
Cam stroke amount: 200

Cam type: Straight cam

Executioncommand (i) | [
Synchronization command (i) _]—E
Executionstatus (0) | [ /

Normal completion (0) | [ /

In synchronization (o)

Cycle times (0) I

]
During synchronous control | [ K ,,,,,,

[Md.420] Main shaft clutch
ON/OFF status

After main shaft gear 1000

800

Waiting point (i)
600

400

200

tms]

Output axis 600
500
400
300

200

100

tms]

0 100 200 300 400 500 600 700 800 900
W Clutch ON/OFF timing

. d Clutch ON smoothing amount Clutch OFF smoothing amount
Output axis spee Delay by smoothing amount Advance by smoothing amount
200 A
I/
100 1 i Synchronous position Output axis stop position
: >
r ¥ I
0 100 1200 300 200 1500 1600 700 > 1"
1 I ! 1
Main input axis ! ! i !
: : : !
200 ; ; T i
! : : :
100 : : ! i
: : ; |
! 1 ! L t{ms]
0 100 200 300 400 500 600 700

Clutch ON point
waiting point (i)

Clutch OFF point
waiting point (i)

* (i) **= Input label
(0) *+ Output label

« If an error has occurred in the FB, Error turns on and an error code is stored in ErrorlD.
« For details of error codes, refer to "Page 198 List of Error Codes".
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Item

Description

Restrictions and
precautions

» Execute this FB in the Simple Motion calculation cycle event task (I144: Inter-module synchronization).
« If parameters has been set as below, this FB is executed with the unit [mm].
"[Pr.1] Unit setting": Other than 0 to 3
"[Pr.300] Servo input axis type": Other than 1 to 4
Control unit of "[Pr.321] Synchronous encoder axis unit setting": Other than 0 to 3
"[Pr.400] Main input axis type": 1 to the maximum number of module axes (servo input axis), other than 801 to 800 + maximum
number of module axes (synchronous encoder)
« Set the parameters of the "input axis module" used in the synchronous control according to the machine mechanism.
Servo input axis parameters: [Pr.300] to [Pr.304]
Synchronous encoder axis parameters: [Pr.320] to [Pr.329]
« Since the following synchronous parameters used in the synchronous control are set in this FB, input labels, or structure, do not
use user programs to set or change them.
"[Pr.405] to [Pr.407], [Pr.409], [Pr.411], [Pr.413], [Pr.414], [Pr.439] to [Pr.441]"
« To use synchronous parameters in a machanism, set synchronous encoder axis control data ([Cd.320] to [Cd.325]) by users.
* This FB performs the main axis clutch control in the address mode and switches the on/off state of the main clutch by changing
"[Pr.405] Main shaft clutch control setting”.
Setting value of [Pr.405] at clutch ON: H0004
Setting value of [Pr.405] at clutch OFF: H0042
* This FB use the slippage method (Linear: Input value follow up) as the clutch smoothing method ([Pr.411] = 5).
« Create "[Cd.380] Synchronous control start" with user programs.*1
* When Execution command turns off while o_bInSync (In synchronization) is on, the FB turns off the output of o_bInSync while
holding the on state of the clutch.
« Set i_eWaitingPos (Waiting point) not to overlap the synchronous section of the main input axis and output axis.

Compiling method

Macro type, subroutine type

FB operation type

Real-time execution

*1  For details of the synchronous control parameters and control data, refer to the following.
LTl MELSEC iQ-R Simple Motion Module User's Manual (Advanced Synchronous Control)

Labels

Hinput labels

Name

Label name

Data type | Read Setting range Initial | Description

timing*1 value

Execution i_bEN

command

Bit [

On: The FB is activated.
Off: The FB is not activated.

On, off —

Synchronization | i_bSyncComman | Bit |—|

command d

Enable the main axis clutch control.

On: The clutch turns on from the waiting
point.

Off: The clutch turns off to stop at the
waiting point.

On, off —

Cam No.

i_uCamNo Word T

0 < Cam No. < 256 1 Set the cam No. of the cam to be used for
the output axis.
0: Straight cam

1 to 256: Generation cam

[Unsigned]

Waiting point

i_eWaitingPos Single |—|

Set the point where the address clutch
turns on or off to the current value per
cycle after main shaft gear.

* 0.0 < Waiting point < 100000.0 [mm]

* 0.00 < Waiting point < 10000.00 [inch]
+ 0.00 < Waiting point < 10000.00

[degree]

* 0 < Waiting point < 9999999 [pulse]
[The unit setting depends on the axis No.
setting value in the output axis setting.]

Refer to the description. 0.0
precision
real number

1 cycle length
e

i_eLengthPerCycl | Single )

Set the 1 cycle length of the cam axis.

+ 0.1 <1 cycle length < 100000.0 [mm]

* 0.01 < 1 cycle length < 10000.00 [inch]

» 0.01 < 1 cycle length < 10000.00
[degree]

* 1 <1 cycle length < 9999999 [pulse]

[The unit setting depends on the axis No.

setting value in the output axis setting.]

Refer to the description. 200.0
precision
real number
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Name

Label name

Data type

Read
timing*1

Setting range

Initial
value

Description

Cam stroke
amount

i_eStrokeAmount

Single
precision
real number

Refer to the description.

200.0

Set the cam stroke amount

corresponding to 100% of the stroke ratio

in units of the output axis for the cam

control in the stroke ratio data format.

(For the cam data in the coordinate data

format, an output value of coordinate data

will be a cam stroke position.)

* 0.1 < Cam stroke amount < 100000.0
[mm]

+ 0.01 < Cam stroke amount < 10000.00
[inch]

+ 0.01 < Cam stroke amount < 10000.00
[degree]

* 1 < Cam stroke amount < 9999999
[pulse]

[The unit setting depends on the axis No.

setting value in the output axis setting.]

Clutch ON
smoothing
amount

i_eClutchOnSmo
othingAmount

Single
precision
real number

Refer to the description.

0.0

Set the smoothing amount when the

clutch is on.

+ 0.0 < Clutch ON smoothing amount <
100000.0 [mm]

« 0.00 < Clutch ON smoothing amount <
10000.00 [inch]

« 0.00 < Clutch ON smoothing amount <
10000.00 [degree]

* 0 < Clutch ON smoothing amount <
9999999 [pulse]

[The unit setting depends on the axis No.

setting value in the output axis setting.]

Clutch OFF
smoothing
amount

i_eClutchOffSmo
othingAmount

Single
precision
real number

Refer to the description.

0.0

Set the smoothing amount when the

clutch is off.

* 0.0 < Clutch OFF smoothing amount <
100000.0 [mm]

* 0.00 < Clutch OFF smoothing amount <
10000.00 [inch]

« 0.00 < Clutch OFF smoothing amount
<10000.00 [degree]

* 0 < Clutch OFF smoothing amount <
9999999 [pulse]

[The unit setting depends on the axis No.

setting value in the output axis setting.]

Output axis
setting

i_stOutputAxis

AXIS_REF

Refer to the output axis setting below.

Output axis setting (AXIS_REF structure)

Name

Label name

Data type

Read
timing
*

Setting
range

Initial
value

Description

Axis number

AxisNo

Word [Unsigned]

1

1 < Axis No.
< maximum
number of
axes of the
module used

Set the axis No. of the output axis.

The unit setting of the main input axis that drives
the output axis is also used for the 1 cycle length
and the clutch ON/OFF smoothing amount.

The unit setting of the set axis No. is also used for
the cam stroke amount.

Start /0O number

StartlO

Word [Unsigned]

OH < Start I/
O number <
FEH

Installation address of the Simple Motion module
(Upper three digits of four digits (hexadecimal))

1 [ Always, T: When the FB is started (cannot be changed)
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HEOutput labels

Name Label name Data type Value to Description
be held"!
Execution status o_bENO Bit — On: Execution command is on.
Off: Execution command is off.
Normal completion o_bOK Bit — This label indicates that the FB has normally started.
Error completion o_bError Bit — On: An error has occurred in the FB.
Off: No error has occurred.
Error code o_uErroriD Word [Unsigned] — The error code of the error that has occurred in the
FB is stored.
In synchronization o_bInSync Bit — On: The clutch turns on during synchronous control.

Off: The clutch turns off during synchronous control.

*1  O: The value will be held after the FB stops. —: The value will be cleared after the FB stops.
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SaveCompensationBuffer (Compensation amount buffer)

Name

SaveCompensationBuffer

Function details

Item Description
Function overview This FB stores the input compensation amount and compensation starting point temporarily, and outputs the oldest compensation
amount when the axis specified with the output axis setting exceeds the compensation starting point.
Symbol
SaveCompensationBuffer
Execution command | B:i_bEN o _bENO B | Execution status
Compensation amount | D: i_dCompensationAmount o_bBusy :B | Executing
Compensation starting point | D: i_dCompensationStartPosition o_bError :B | Error completion
Mark detection counts | UW: i_uMarkDetectCount o_uErrorlD B | Error code
o_dCompensationAmount :D | Compensation amount
Output axis setting | DUT: io_stOutputAxis io_stOutputAxis :DUT | Output axis setting
Applicable hardware and | Applicable module RD77MS, RD77GF
software Applicable CPU MELSEC iQ-R series
Engineering software GX Works3
Number of steps 837 steps
FB dependence —
Function description This FB stores the input compensation amount and compensation starting point temporarily, and outputs the oldest compensation
amount in the stored ones when the compensation starting point is exceeded by the axis set in the output axis setting.

« After i_bEN (Execution command) is turned on, i_dCompensationAmount (Compensation amount) and
i_dCompensationStartPosition (Compensation starting point) when i_uMarkDetectCount (Mark detection counts) is changed is
stored in the position of the buffer pointer for storing.

* When "[Md.407] Cam axis current value per cycle" exceeds the compensation starting point, the compensation amount stored in
the position of the buffer pointer for storing is output.

M Operation when the maximum storage number is 4

A
Mark detection counts
Compensation amount
Compensation starting point
Buffer pointer for storage
[Md.407] Cam axis current value
per cycle
Compensation amount output
Buffer pointer for output
@ : Compensation starting point

« If an error has occurred in the FB, Error turns on and the error code is stored in ErrorlD.

* Refer to "Page 198 List of Error Codes" for details of error codes.

Restrictions and « To change the maximum storage number, change the number of arrangements for stnBufferData (buffer data) which is a local
precautions label of this FB and the value of dBufferNum (maximum storage number) in the program.

« Adjust the maximum storage number using the maximum number of workpieces to be loaded on a single conveyor as reference.

Compiling method Macro type, subroutine type
FB operation type Real-time execution
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Labels

Hinput labels

Name Label name Data type | Read Setting range Initial Description
timing"! value
Execution i_bEN Bit |—| ON, OFF — ON: The FB is activated.
command OFF: The FB is not activated.
Compensation | i_dCompensationA | Double word |—| -2147483648 < 0 Enter the output value from the
amount mount [Signed] Compensation amount < compensation amount calculation FB
Compensation | i_dCompensationS | Double word |—| 2147483647 0 (PAC_CalcGap or PAC_CalcPhase).
starting point tartPosition [Signed]
Mark detection | i_uMarkDetectCou | Word |—| 0 < Mark detection counts | 0O Enter o_uMarkDetectCount (Mark detection
counts nt [Unsigned] < 65535 [times] counts) of STD_ReadMarkDetectDataFB.
(Ring counter) A compensation amount is calculated at
updating this data.
*1  []: Always, T: When the FB is started (cannot be changed)

HEOutput labels

Name Label name Data type Value to | Description
be held"!

Execution status o_bENO Bit — ON: Execution command is on.

OFF: Execution command is off.
Executing o_bBusy Bit — This label indicates that the FB is operating.
Error completion o_bError Bit — ON: An error has occurred in the FB.

OFF: No error has occurred.
Error code o_uErroriD Word [Unsigned] — The error code of the error that has occurred in the FB

is stored.

Compensation amount

o_dCompensationAmount

Double word [Signed]

The oldest stored compensation amount is stored.
Data range: -2147483648 < Compensation amount <
2147483647

[The unit setting depends on the axis No. setting value
of the output axis setting.]

(10'4 mm, 10°° inch, 10°° degree, pulse)

*1  O: The value will be held after the FB stops. —: The value will be cleared after the FB stops.
HI/O labels
Name Label name Data type Read Setting range Initial Description
timing"! value
Output axis io_stOutputAxis AXIS_REF — — — Refer to the output axis setting below.
setting
Output axis setting (AXIS_REF structure)
Name Label name Data type Read Setting range Initial Description
timing*1 value
Axis No. AxisNo Word [Unsigned] | T 1 <Axis No. < Maximum | — Set the axis No. of the output axis.
number of axes of the "[Md.407] Cam axis current value per cycle"
module used of the output axis is referred.
Start 1/0 StartlO Word [Unsigned] | T OH < Start I/O number < | — Installation address of the Simple Motion
number FEH module (Upper three digits of four digits
(hexadecimal))
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Buffer data (BufferData structure)

Name Label name Data type Value to | Description
be held?
Compensation amount | dCompensationAmount Double word [Signed] O The value of i_dCompensationAmount is stored.
Compensation starting | dCompensationStartPosition Double word [Signed] O The value of i_dCompensationStartPosition is
point converted into the value per cycle and stored.
The number of cycles uCyclesTillCompensation Word [Unsigned] O The number of cycles required until the compensation
until compensation starts is calculated from the value of
i_dCompensationStartPosition.
Cycle counter value uCycleCounterValue Word [Unsigned] O The cycle counter value (uCycleCounter) when the

mark detection counts is changed is stored.

*1 [ ]: Always, T: When the FB is started (cannot be changed)
*2  O: The value will be held after the FB stops. —: The value will be cleared after the FB stops.
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5.5 Application Program Example: Operation

Procedure

Start the operation with the following procedure.

(For the function details of windows, refer to "Page 162 GOT APPLICATION SCREEN EXAMPLES".)

PACKAGING

Equipment menu

Senvo axis setting |

Production screen

|

Sen/o axis setting

Axis1:Travel
@:-oon @susy | o speed-m @ ecution
mmsmin
11
. Caomplete retum

Errar

; [ Reset l IO l Jorg
detection (Farward) (Rewerse) it e welue 0.0 mm

Axis2:Seal
@:-con @susy | J0G speed B 0.00 @ cuion
. Complete return

Error { Resst I JoG I oG
(Forward) {Reverse) Current feed value 0.0 mm

detection

All Errar
Reset
(T )PLC Ready

ﬁ Equipment,
menu

Fro-
s 1o

rvo axis setting

( sevaonN @ BUSY | JOG soeed IIEINRNEE @ ovecution

rrnSmin
Errar R JOG JOG . Cornplete
eset
detection (Forward) | | (Reverse) Current feed valud

106 speed TGN | @' execuon

mmfmin
Error [ Foset l 100G l 10G . Complete
detection {Forward) {Reverse) Current feed value 0.0 mm

() servo ON .BUSY

Home position
return

All Errar
Reset

“VPLC Ready

ﬁ Equipment,
menu

Production
screen

b
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5.5 Application Program Example: Operation Procedure

1. write project data to the PLC CPU and
GOT and start the system. Touch [Servo
axis setting] to display the servo axis
setting screen.

2. Touch the [All axes servo ON] switch. All
axes are in the servo-on status.

3. When this is the first startup of the system,
touch the [Home position return] switch of
each axis and perform home position
return operations.



i e e L L UITENL TEEO VAIUE .U mm 4. Touch the [Synchronization start] switch.
Turning on the synchronization start switch

turns each axis to the synchronous control

mode. (Caution: Generate a came in the
equipment menu before turning the

E [Synchronization start] switch ON. Cam

(T)PLC Ready

ﬁ Equipment
ey

Praduction

J generation is not required for the alignment
screen

conveyor project.)

- sl | |psemenay  punevsimer L Current feed value 0.0 mm 5. switch the screen to the production screen.

(Precautions: In the project for the
alignment conveyor, the product length is
set to the length per cycle as default. Even
if the product length is changed, the set
E value is ignored. The "Production amount

(T)PLC Ready

ﬁ Equipment
ey

monitor" counts the number of updated

Praduction
screen

| times of the loading conveyor length per

cycle, not the actual production amount.)
6. Touch the [Start] switch and start the

Production screen operation at the set speed.

Product operation

. In cperation

Setting
Production speed m productsin.
Product length mm
Production amount pcs
Monitor
Production amount monitor 25 pes Reset

ﬁ Equipment Servo axis
ey setting

7. The operation stops when the [End] switch
is touched or the target production amount
Product operation is reached. (Cycle stop: For the box

. In operation W I End

When the [End] switch
is touched, or the target
production amount is
reached

Production screen

motion, the travel axis and seal axis stop at

the waiting position. For the long dwell, the

Setting D-cam axis stops at the waiting position.

For the alignment conveyor, the conveyor

Production « ced m
Product length 500.0 g

axis stops immediately.)

Monitor

Production amaount monitor |750 pcsl Reset

ﬁ Equipment Seno axis
menu setting
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6 GOT APPLICATION SCREEN EXAMPLES

Precautions

* To utilize these screen examples for an actual system, sufficiently confirm that the screens will not cause system control

problems on user's own responsibility. Examine the positions where interlock conditions are required in a target system and
add them.

* When the Simple Motion module detects an error or warning in this sample program, the operation suspends control.

» To use the program with unnecessary screens erased, change the screen number of the switching destination screen as
necessary.

» There are slight differences in color and layout between the actual screens and the screens described in this manual.

1 62 6 GOT APPLICATION SCREEN EXAMPLES



6.1 Screen Layout

Screen transition (All screens)

The following shows the screen transition of all screens.

* When a GOT is started, the start logo screen appears first. For details, refer to "Page 170 Start logo screen”.

« After the start logo screen has appeared, the Home screen appears. However, when the GOT is started for the first time,
the Language Setting window screen appears after the start logo screen has appeared. For details of the operation of when
the GOT is started for the first time, refer to "Page 170 Operation to be performed when the GOT is started for the first

time".
* For the screen transition common in all screens, refer to "Page 164 Screen transition (Common)".

Start logo screen

Home screen

Equipment menu

Servo axis setting

Production screen

Qs

i Equipment menu l

I I
Rotary cutter Rotary cutter
(Front end reference)| | (Central reference) [ Box motion ] [ Long dwell ] [ Cam monitor ] [Mark compensation]

5] [5]

Alignment Alignment Alignment
conveyor 1 conveyor 2 conveyor 3

Servo axis setting

| 1 1
leis setting 1 l leis setting 2| leis setting 3|
g _— e : =
B = = e e T e e e

[ =, O [ | [ [ |8, Lo
= s s

[ =]
=]
a
Production screen

—
@ [IEEHN
=

When a window screen has been displayed and the screen is switched to another main screen, the window
screen will be closed and switched to the touched main screen.
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Screen transition (Common)

The following shows the screen transition common in all screens.

» Touching the globe mark switch displays the Language Setting window screen for language switching.

» Touching the date and time display area displays the Clock Setting window screen.

* When a GOT system alarm has occurred, touching the system alarm message display area that is to be displayed at the

164

bottom of the screen displays the GOT system alarm reset window screen.

PACKAGING
Language Setting

B7eE

Equipment menu n
English

Servo axis setting 3z ()

Production screen

ﬁ 0. ) Clock Setting

System alarm message display area

2017/10/27 16:32:37
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6.2 Basic Screen Layout

The following shows the basic layout of a main screen.

(2) Date and time (3) Language

(1) Title display area display area setting area

(6) Sub menu

(4) Function area display area

(5) Main menu display area

(7) System alarm message display area

(1) Title display area

Displays the title bar.

For details, refer to "Page 167 Title bar".

(2) Date and time display area

Displays the current date (upper side) and time (lower side). Touching this display area displays the Clock Setting window
screen.

For details of the Clock Setting window screen, refer to "Page 170 Clock Setting window screen".

(3) Language setting area

Touching the globe mark switch displays the Language Setting window screen.

For details of the Language Setting window screen, refer to "Page 169 Language Setting window screen”.
(4) Function area

Displays the screen of each function.

For details, refer to "Page 171 Base Screen".

(5) Main menu display area

Displays the screen transition switches to display each main screen.

For details of the main menu switches, refer to "Page 167 Main menu".

(6) Sub menu display area

Displays the screen transition switches to display each sub screen.

For details of the sub menu switches, refer to "Page 168 Sub menu".

(7) System alarm message display area

synchranization starting pointm mm
FB Errar synchronous section acceleration ratiom%
Reset

When a GOT system alarm occurs, a system alarm is displayed overlapping the bottom of the screen that is being displayed.
For details of the GOT system alarms, refer to "Page 168 GOT system alarm".
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6.3

Description of Common ltems

Descriptions of character colors

The following table lists colors used for numerical values and characters displayed as setting values or current values.

Character Background | Description Application example
colors colors
White Black Displays target data values. The values can be changed using the i
key windows to be displayed when the display area is touched. production amount 10000 fale
Black — Displays target data values. The values cannot be changed.

current feed walue 1000, O mm

Switch

The following table lists switches used in common.

Display

Details

Touch this switch to display the Language Setting window screen.

Touch this switch to display the Clock Setting window screen.

Key window

Use the following user creation key windows for inputting numerical values.

Object

Type of key window

Window screen

Numerical value input

Decimal key window

W-30010

Numerical value input (Decimal key window)

Numerical values can be input using the numeric keypad. The input range is displayed at the bottom of the input value area.
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Title bar

The title bar is displayed as follows in all screens.

1) )

PACKAGING

« The title of the currently-displayed screen is displayed in (1).

» The date and time are displayed in (2). When the date and time display area is touched, the Clock Setting window screen
appears. On the window screen, year, month, date, hour, minute, and second can be changed. For details of the Clock
Setting window screen, refer to "Page 170 Clock Setting window screen"”.

» Touching the globe mark switch in (3) displays the Language Setting window screen. The display language can be
switched. For details of the Language Setting window screen, refer to "Page 169 Language Setting window screen".

Main menu

Touching a switch with a main screen name jumps to the corresponding screen. The blue switch indicates the screen being

displayed.
<Main menus>

ﬁ Servo axis Production J
setting SCrEEn

<List of switches>

Switch Description

Touch this switch to return to the home screen.

A

Touch this switch to jump to each screen.

Equipment When a switch other than the one of the screen being displayed is touched, the switch color changes to blue and the
FEnL screen of the touched switch is displayed.
Touch this switch to return to the previous screen.
J Up to 10 previous screens are kept in the screen history.
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Sub menu

After switching to the equipment menu screen, touching a switch with a sub screen name jumps to the corresponding screen.
The blue switch indicates the screen being displayed.

Switch Description

Touch this switch to jump to each screen.
When a switch other than the one of the screen being displayed is touched, the switch color changes to blue and the
screen of the touched switch is displayed.

t ter
(Front)

Rotary cutter
(Central)

Eaox motion

Long
due]l

Cam monitor

Mark
compensation

Alignment
conveyar

GOT system alarm

If a GOT system alarm has occurred, a system alarm message is popped up at the bottom of the screen as follows. The
system alarm message is displayed running from right to left of the screen at a low speed in the order of the occurrence date

and time, comment, and detailed information.
The GOT system alarm message is displayed in the language set in the Language Setting window screen. However, if no
PLC CPU has been connected or the PLC CPU is off when the GOT is started, a GOT system alarm message is displayed in
English.

15/0219 0947 (GO0- Marningl Built-in battery voltage (s low,
When a system alarm has occurred, touching the system alarm message display area displays the GOT system alarm reset

window screen.

» Touch the [OK] switch when you reset the system alarm. The system alarm that cannot be reset is not cleared even though
the [OK] switch is touched.

» Touch the [Cancel] switch when you do not reset the system alarm.

« Even though the main screen is switched while the GOT system alarm reset window screen is being displayed, the GOT

system alarm reset window screen is not closed but still displayed.
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Window screens common in all screens

The following explains window screens common in all screens.

Language Setting window screen

Switches the language displayed in the screen.

Language Setting

(1) Touch this switch to switch the language to Japanese.
(2) Touch this switch to switch the language to English.
(3) Touch this switch to switch the language to Chinese (Simplified).

Point}3

While the Language Setting window screen is being displayed, switches in the main screen cannot be

operated.
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Clock Setting window screen

Changes the current date and time.

Clock Setting

e g 2015/04/07 12:35:40

(5) (6)
(1) Date/time data addition switch
Touching an addition switch (year, month, date, hour, minute, second) adds one to each value.
(2) Date and time setting
Sets the date and time (year, month, date, hour, minute, and second).

The following shows the input range of each item.

* Year: 2000 to 2099, Month: 01 to 12, Date: 01 to 31

* Hour: 00 to 23, Minute: 00 to 59, Second: 00 to 59

(3) Date/time data subtraction switch

Touching a subtraction switch (year, month, date, hour, minute, and second) subtracts one from each value.
(4) 0 Set switch

Sets 0 for second.

(5) [Set] switch

Touching this switch sets the current date and time and closes the window screen.

(6) [Cancel] switch

Touching this switch closes the window screen without reflecting the set date and time.

Point}3
If setting the date and time that does not exist in the date and time setting (Ex: 2015/2/30) is attempted,

touching the [Set] switch closes the window screen without reflecting the set date and time. At that time, a
GOT system alarm occurs and "Clock data input out of range" is displayed in the system alarm message
display area.

6.4 When the GOT is Started

Start logo screen

In the start logo screen that is to be displayed when the GOT is started, the iQ Monozukuri logo appears at the center of the

screen.

Operation to be performed when the GOT is started for the first
time

When the GOT is started for the first time, the Language Setting window screen appears after the start logo screen has
appeared. Select a language.
For details of the Language Setting window screen, refer to "Page 169 Language Setting window screen".
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6.5

Base Screen

The following table lists base screens.

Screen No. Screen title Description Reference
30000 Home Home screen Page 172
30050 Header Title bar Page 167
30051 Footer Main menu Page 167
30061 Sub menu 1 Sub menu Page 168
30100 Rotary cutter(Front end) Rotary cutter (Front end reference) screen Page 173
30101 Rotary cutter(Central) Rotary cutter (Central reference) screen Page 175
30110 Box motion Box motion screen Page 177
30111 Long dwell Long dwell screen Page 180
30120 Cam monitor Cam monitor screen Page 182
30130 Mark compensation Mark compensation screen Page 183
30140 Alignment conveyor 1 Alignment conveyor 1 Page 186
30141 Alignment conveyor 2 Alignment conveyor 2 Page 186
30142 Alignment conveyor 3 Alignment conveyor 3 Page 186
30200 Servo axis setting 1 Servo axis setting 1 screen Page 190
30201 Servo axis setting 2 Servo axis setting 2 screen Page 190
30202 Servo axis setting 3 Servo axis setting 3 screen Page 190
30203 Servo axis setting 4 Servo axis setting 4 screen Page 190
30300 Production screen Production screen Page 194
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Home screen

After the GOT is started, the Home screen appears first. Touch a switch to switch the screen to each screen.

H—» PACKAGING

2 —» Eguipment menu

3) —p Servo axis setting

@) —p Production screen

@ iQ&hlmmUm.ri
(1) Title bar

In the Home screen, the application package name, "PACKAGING" is displayed at the center of the title bar.

(2) Equipment menu switch

Touch this switch to switch the screen to the "Rotary cutter (Front end reference)" screen.
(3) Servo axis setting switch

Touch this switch to switch the screen to the "Servo axis setting 1" screen.

(4) Production screen switch

Touch this switch to switch the screen to the "Production screen".

6 GOT APPLICATION SCREEN EXAMPLES

1 72 6.5 Base Screen



Equipment menu Rotary cutter (Front end reference) screen

Set parameters to generate cam patterns for the rotary cutter (front end reference).

Only Simple Motion module RD77MS is compatible with the rotary cutter (front end reference).

(8)

9) —p Rotary cutter (Front end reference) 10

(1) ——P» cam ND. Cam resolution Zam

) generation
(2) Rotary cutter
{Central)
Synchranous axis cycle Iengthmm < — (3)
L
Sheet length d;résl’l

s (4)

; : : Cam moanitar

Sheet synchronization Widthl“lmm Mark

compensation

()
Synchronization staring pein m 4 (6)
(10) —P», FF{BEEE-? Synchronous section acceleration ---. < (7)
3 i Producti
Rotary cutter (Front end reference) cam setting

(1) Cam No.
Sets the number of the cam to be generated for the rotary cutter (front end reference).

(2) Cam resolution

Sets the cam resolution to be generated for the rotary cutter (front end reference).
(3) Synchronous axis cycle length

Set the cycle length of the rotary cutter (front end reference).

(4) Sheet length

Set the sheet length (cutting length).

(5) Sheet synchronization width

Set the synchronization length of the sheet.

(6) Synchronization starting point

Set the length between the start of the sheet and synchronization start section.
(7) Synchronous section acceleration ratio

Set this item when the fine adjustment of the synchronous speed in the synchronous section is required.
"Synchronous section speed = Synchronous speed x (100% + Acceleration ratio)"
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Rotary cutter (Front end reference) cam generation

(8) Cam generation switch
Touching this switch generates cam data according to the setting values on the screen.

(9) Function block error display

Display Description

- "FB ERR" is displayed when an error has occurred in the function block.

(10) FB Error Reset
Touching this switch resets function block errors.
When an error occurs in CtrlOutputAxisSync (Output axis synchronized control), synchronization control is released via a

reset operation.
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Equipment menu Rotary cutter (Central reference) screen

Set parameters to generate cam patterns for the rotary cutter (central reference).
Only Simple Motion module RD77GF is compatible with the rotary cutter (central reference).

(2) (12)
(13) — P, Rotary cutterll{ Central reference) l e
(1) ——P» Cam Mo [ Cam || [Retan cuter
Accelerations eIl
deceleration
system
(3) S
(5) > rC\JLLJJt:r;l?er of E Synclg;%rt]}?fetatiﬂ; Diameter Ee Box motion
< Synchronous axis
|ength Long (6)
duvell
(7)
Cam manitor
@ Mark
compensation
(8)
< 9)
Synchronous section acceleration ratio < (10)
(14) —> Fgeig?r | Acceleration/deceleration widt 4 (11)
Servo axis | Production
m sEtting sereen J

Rotary cutter (Central reference) cam setting

(1) Cam No.
Set the number of the cam to be generated for the rotary cutter (central reference).

(2) Cam resolution

Set the cam resolution to be generated for the rotary cutter (central reference).

(3) Acceleration/deceleration system

Set the acceleration/deceleration system.

(4) Synchronous axis length setting

Set whether or not to generate the cam with the synchronous axis length in diameter/circumference.
(5) Number of cutter

Set the number of rotary cutters.

(6) Synchronous axis length

Set the axis length of the rotary cutter.

(7) Sheet length

Set the sheet length (cutting length).

(8) Sheet synchronization width

Set the synchronization length of the sheet.

(9) Synchronous position adjustment

Set the position adjustment of the synchronization start section.

Negative value: Set the synchronous section at the front of the sheet.

0: The center of the sheet is the synchronous section.

Positive value: Set the synchronous section at the end of the sheet.

(10) Synchronous section acceleration ratio

Set this item when the fine adjustment of the synchronous speed in the synchronous section is required.
"Synchronous section speed = Synchronous speed x (100% + Acceleration ratio)"
(11) Acceleration/deceleration width

Set the sheet width (one side) of the acceleration/deceleration area.
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Rotary cutter (Central reference) cam generation

(12) Cam generation switch
Touching this switch generates cam data according to the setting values on the screen.
(13) Function block error display

Display Description

- "FB ERR" is displayed when an error has occurred in the function block.

(14) FB error reset
Touching this switch resets function block errors.
When an error occurs in CtrlOutputAxisSync (Output axis synchronized control), synchronization control is released via a

reset operation.
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Equipment menu Box motion screen

Set parameters to generate cam patterns for the box motion.

This screen can be used in the box motion project.

Cam resalution

Production speed m

Conveyor axis

Box motion

Seal axiz cam Mo,

Travel axis cam MNo.

roduct/min )
> Seal axiz stroke amount [IENE -~

Cam

generation

.T' !

1
= W * F'ralduct length

Travel axis movement
amount limit value

—

| -1

“‘_|_>

Synchraonization
starting point

FB Error
Reset

'

Sealing time

Seal axis
acceleration/deceleration

Synchronous section
acceleration ratio

Seal ending time offset

I -

Rotarny cutter
[Front)

Rotary cutter
[Central)

Box motion

Long
duvell

Cam manitor

LET(S
compensation

Servo axis
setting

Praduction
screen

»

Box motion cam setting

(4) ©)

(1)
_ _ __ Cam
Production speed Travel axis cam MNo. generation

]
'mi .
Tpm MEETIN 2oal axis strake amnuntﬁmm

®)

Cam resolution Seal axis cam Mo,

)
(1) Cam resolution
Set the resolution of the cam to be generated for the box motion.
(2) Production speed
Set the production speed.
(3) Seal axis cam No.
Set the number of the cam to be generated for (opening/closing) the seal axis in the box motion.
(4) Travel axis cam No.
Set the number of the cam to be generated for (traveling) the travel axis in the box motion.
(5) Seal axis stroke amount
Set the stroke amount of the seal axis.
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(6)

[

Canveyor axis | I

Praduct length

| ' Trawel axis mowvemen

amaunt. limit walue

()
(6) Product length
Set the product length.
(7) Travel axis movement amount limit value
Set the movement amount limit value of the travel axis.

(10)

Synchranization Sealing time
starting point

Seal axis
acceleration/deceleration

Seal ending time offset

[0 S (B

FB Errar Synchronous section
Reset acceleration ratio

(8) Synchronization starting point

Set the synchronization starting point of the travel axis.

(9) Sealing time

Set the sealing time.

(10) Seal axis acceleration/deceleration

Set the acceleration/deceleration at opening/closing of the seal axis.
(11) Synchronous section acceleration ratio

Set the acceleration ratio of the synchronous speed of the travel axis.
(12) Seal starting time offset

Set the offset amount of the timing to start sealing (synchronization start).
(13) Seal ending time offset

Set the offset amount of timing to end sealing (synchronization end).
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Box motion cam generation

Box motion

Cam resolution 1 Seal axis cam Mo
: Cam
Froduction speed _f;@u Travel axis cam Mo, [ 1] generation <4+— (14)
Productimin - oo ) auis strake amount [ 80.0 i
Conveyor a)ds T

L=
H W * F'ralduct length

1
Travel axis movement
amount limit value

+

Synchraonization Sealing time
starting point

Seal axis
acceleration/deceleration Seal ending time offset
(16) _> FB Errar Synchronous section mms
Reset acceleration ratio

(14) Cam generation switch
Touching this switch generates cam data according to the setting values on the screen.
(15) Function block error display

Display Description

- "FB ERR" is displayed when an error has occurred in the function block.

(16) FB Error Reset
Touching this switch resets function block errors.

When an error occurs in CtrlOutputAxisSync (Output axis synchronized control), synchronization control is released via a
reset operation.
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Equipment menu Long dwell screen

Set parameters to generate cam patterns for the long dwell.
This screen can be used in the long dwell project.

©)

(10) — Long dwell

(1) ——P» Cam ND. Cam resolutio
(2)

Rotarny cutter
Cam [Front)

generation

Rotary cutter
[Central)

Eccentric length
N8 @
Box motion
’..‘; O B = - Long

Synchronous angle

. A A Cam manitar
> | —
Seal length |m}“m Mark
) compensation

Seal section acceleration rate < (7)
(11) _> FB Errar Inletfoutlet section acceleration rate 4

Reset
'ﬁ Servo axis Production J
setting SCrEEn

Long dwell cam setting

(1) Cam No.

Set the number of the cam to be generated for the long dwell.

(2) Cam resolution

Set the resolution of the cam to be generated for the long dwell.

(3) Synchronous angle

Set the angle including the seal section and inlet/outlet section.

(4) Eccentric length

Set the distance from the center of the seal section to the center of the circle.

(5) Product length

Set the product length.

(6) Seal length

Set the seal section length.

(7) Seal section acceleration rate

Set this item when fine adjustment of the synchronous speed in the sealing section is required.
"Synchronous section speed = Synchronous speed x (100% + Acceleration ratio)"

(8) Inlet/outlet section acceleration rate

Set this item when the fine adjustment of the synchronous speed in the inlet/outlet section is required.
"Synchronous section speed = Synchronous speed x (100% + Acceleration ratio)"
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Long dwell cam generation

(9) Cam generation switch
Touching this switch generates cam data according to the setting values on the screen.

(10) Function block error display

Display Description

- "FB ERR" is displayed when an error has occurred in the function block.

(11) FB error reset
Touching this switch resets function block errors.
When an error occurs in CtrlOutputAxisSync (Output axis synchronized control), synchronization control is released via a

reset operation.
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Equipment menu Cam monitor screen

This screen displays read cam pattern of the specified cam No.

(®) Cam monitor

Rotary cutter

W~ {Front)
— (3)

y— Ly - ————

( ) Rotary cutter (4)
[ Centrall

(6) | 100000 Box motion

Lang

Stroke amount (5)

compensation

(9) —p» FB Error

Reszet

1 cycle length (7)

0 o B a
(1) Cam No.
Set the cam No. of the cam pattern to be monitored.
(2) READ switch
Touching this switch reads the cam data of the specified cam No.
(3) Cam No.

Cam No. of the read cam data

(4) Cam resolution

Cam resolution of the read cam data

(5) Cam pattern display

Waveform of the stroke coordinates of the read cam data
(6) Stroke amount display

Maximum stroke amount of the read cam data

(7) 1 cycle length display

1 cycle length of the read cam data

(8) Function block error display

- "FB ERR" is displayed when an error has occurred in the function block.

(9) FB Error Reset

Touching this switch resets function block errors.

When an error occurs in CtrlOutputAxisSync (Output axis synchronized control), synchronization control is released via a
reset operation.
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Equipment menu Mark compensation screen

On this screen, users can set parameters, start/stop the mark compensation control, and monitor detection data.

Latch data range Rotary cutter
Lpper limit (Front)
Lawer limit e S

Change {Central ]
request

Compensation axis setting Mark detection monitor Eox motion
Compensation m n
starting point mm Detection data 200, 5% mm

Detection counts 123 times Lang
Speed [ 100.0 ey dvell
Compensation amount 0.5 mm
Acceleration T - Mark sensar Cam monitar

Deceleration I -

. . Mark
Compensation control setting @ ) E |::|:|rr||:|E:;|':5:ati|:|r|

J—

M 00
mm

compensation amaount

Maxirnurn
compensation amaunt

Mark undetected mt,
permissible counts Imes

ﬁ Servo axis FProduction J
setting SCreen

Latch data range

Latch data range
Upper limit : 0l €4— (1)
Lower limit W 46— (2)

regquest 4

(1) Upper limit

Set the upper limit value of the mark detection range.

(2) Lower limit

Set the lower limit value of the mark detection range.

(3) Change request switch

Touching this switch changes the latch data range with the new setting values.
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Compensation axis setting

Compensation axis setting

Compensation e
starting point (OOl i —— (4)
Speed AN v rosmin €— (5)

Acceleration mms <4— (6)
Deceleration mms 4— 7

(4) Compensation starting point

Set the point to start the mark compensation in one cycle.
(5) Speed

Set the positioning speed at compensation.

(6) Acceleration

Set the positioning acceleration time at compensation.
(7) Deceleration

Set the positioning deceleration time at compensation.

Compensation control setting

Compensation control setting
Minirmurm
compensation amaunt

Maxirnurn
compensation amaunt

Mark undetected =al.
permissible counts 'mes{_ (10)

(8) Minimum compensation amount

Set the lower limit value of the compensation range.

(9) Maximum compensation amount

Set the upper limit value of the compensation range.
(10) Mark undetected permissible counts

Set the permissible value of the mark undetected counts.

Compensation start/Compensation end

(11) (12)

(11) Compensation start switch
Touching this switch starts the mark compensation control.
(12) Compensation end switch
Touching this switch stops the mark compensation control.
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Mark detection monitor

Mark detection monitor

Detection data | 2005 |nm €— (13)
Detection counts imes{— (14)
Compensation amaunt mm 4— (15)

Mark sensar

@ — ®

P
Mark pitch

T - ——— (16)

(13) Detection data
Latch data at mark detection

(14) Detection counts

Counts of mark detections

(15) Compensation amount

Compensation amount calculated from the mark detection data
(16) Mark pitch

Set the distance between marks.

Error display

o —

Latch data range
[ T PR e (]

(17) Function block error display

Display Description

- "FB ERR" is displayed when an error has occurred in the function block.
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Equipment menu Alignment conveyor screen

Set parameters of the sensor position and work length of the alignment conveyor, and the compensation control of the
conveyor.
The screen settings are provided on the assumption of the following equipment configuration.

Adjustment Adjustment Supply
sensor 2 sensor 1 sensor

I I 0

I:l Finger sensor

Gap adjustment Gap adjustment Supply conveyor axis Loading conveyor axis

\ conveyor axis 2 conveyor axis 1 | |
| \ | |
Alignment conveyor | Alignment conveyor
screen 3 Alignment conveyor screen 1
screen 2

<Alignment conveyor screen 1>

(1) @)

(12) —p

Rotary cutter

[Frant)
Latch data range
Uppet limit Change Rotary cutter
_ t ‘ (Central)
Lowet limit regques
(5)
(2)
(D Supply sensor position i osition @Ewark length Box motion
“——> - o (oo o8
Long
duvell
(
(6)
Cam monitor
_..
: T T T )
' . hdarl
For supply ' For loading compensation
(7) Compensation axis setting Compensation control setting R
8 | Speed A W cornimin | Minimum conveyor
compensation amount
® preE———— :
. o ximurm
Deceleration -ms compensation |amount

Servo axis | Production
setting SCrEEn
I I

9) (10)

Y =

Latch data range

(1) Upper limit

Set the upper limit value of the mark detection range.

(2) Lower limit

Set the lower limit value of the mark detection range.

(3) Change request switch

Touching this switch changes the latch data range with the new setting values.
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Equipment setting

(4) 1) Supply sensor position

Set the distance between the supply conveyor end and work detection sensor.

(5) 2) Loading position

Set the distance between the finger edge and work edge on the loading conveyor.
(6) 3) Work length

Set the work length.

Compensation axis setting

(7) Speed

Set the speed at compensation.

(8) Acceleration

Set the acceleration time at compensation.
(9) Deceleration

Set the deceleration time at compensation.

Compensation control setting

(10) Minimum compensation amount
Set the minimum value of the compensation amount at compensation.
(11) Maximum compensation amount
Set the maximum value of the compensation amount at compensation.

Error display

(12) Function block error display

Display Description

- "FB ERR" is displayed when an error has occurred in the function block.
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<Alignment conveyor screen 2>

(1) @)

Rotary cutter
(Frant)

Change Raotary cutter
request ‘ . [Central)

Latch data range
Upper limit

Lower limit /vmmm

2 '
( ) (D adjustment sensor position 1 @tk length Box motion
(4) I mm mm
.® ) Long
@ : 9‘: :'G dwvell
E Cam manitor
> A »
) E Mark
For gap adjustrment 1 : For supply compensation
6 Compensation axis setting Compensation control setting
(6) Speed A

- compensation |amount
Acceleration \A_ms _

. hlasximum =
Deceleration -ms compensation [amount

m Servo axis T Production
setting sCreen
(8) (9)

Latch data range

(%)

(1) Upper limit

Set the upper limit value of the mark detection range.

(2) Lower limit

Set the lower limit value of the mark detection range.

(3) Change request switch

Touching this switch changes the latch data range with the new setting values.

Equipment setting

(4) 1) Adjustment sensor position

Set the distance between the gap adjustment conveyor 1 end and work detection sensor.
(5) 2) Work length

Set the work length.

Compensation axis setting

(6) Speed

Set the speed at compensation.

(7) Acceleration

Set the acceleration time at compensation.
(8) Deceleration

Set the deceleration time at compensation.

Compensation control setting

(9) Minimum compensation amount

Set the minimum value of the compensation amount at compensation.
(10) Maximum compensation amount

Set the maximum value of the compensation amount at compensation.

1 88 6 GOT APPLICATION SCREEN EXAMPLES

6.5 Base Screen



<Alignment conveyor screen 3>

(1)

Alignment conveyor(3/3)

Gap adjustment setting| 2
Latch data range

Upper limit

Lower limit

i Change

reguest

mm

Rotary cutter
[Front)

Rotary cutter
(Central)

(%)

2

( ) (D adjustment sensor position 2 @wark length

) ) [ [___200.0 I

. @,
O — =
—> —>
Far gap adjustment 2 Far gap adjustment 1
(6) Compensation axis setting Compensation control setting

A

Speed

Minirmum

BEox motion

Long
duvell

Cam manitor

Mark
compensation

= compensation [amount mmm
Acceleration '
Maxirmurm a0 0

Deceleration campensation [amount

[ =

Latch data range
(1) Upper limit

Production
screen

Servo axis
setting

Set the upper limit value of the mark detection range.

(2) Lower limit

Set the lower limit value of the mark detection range.

(3) Change request switch

Touching this switch changes the latch data range with the new setting values.

Equipment setting

(4) 1) Adjustment sensor position

Set the distance between the gap adjustment conveyor 2 end and work detection sensor.
(5) 2) Work length
Set the work length.

Compensation axis setting
(6) Speed
Set the speed at compensation.

(7) Acceleration
Set the acceleration time at compensation.
(8) Deceleration
Set the deceleration time at compensation.

Compensation control setting

(9) Minimum compensation amount

Set the minimum value of the compensation amount at compensation.
(10) Maximum compensation amount
Set the maximum value of the compensation amount at compensation.
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Servo axis setting screen

On this screen, users can start JOG operation and home position return and reset errors of each servo axis.

When using box motion, select servo axis setting screen 1 and 2, and when using long dwell, select servo axis setting screen
2and 3.
<Servo axis setting screen 1>

Sernvo axis setting(1/4)

Axis1: Travel

.Ser\m ON .BUSY 106G spead G 10 .'” SRR =
i | return
Erar - 106G Complete
detection (Forward) iReverse) Current feed walue 0.0 mm

Axis2:Seal

@ on @susy | 106 speed In execution [
return
Errar Reset oG oG .Cumplete
eleitoean (Forward) | [(Reverse)| | Foed current value 0.0 mm

All Error
Reset

Production
SCreen

menu

Axis3:Film
.Ser\n: ON .BUSY 10G spaed KR 0 i

Home position

mmrnin

return
Error Reset JOG JOG
detection (Faorward) {Reversej Current feed walue 0.0 mm

Axisd:Conveyor
.Ser\n: ON .BUSY 10G speed KR 0 i

Home position

mmdmin

return
Error Reset JOG JOG
detection (Faorward) iRevarse) Current feed wvalue 0,0 mm

Axis&Rotary cutter
.SEND ON .BUSY JOG speed i

Home position

degreefmin return
Etrar Rasat JOG JOG
detection (Forward] {Reversej Current feed wvalue 0. Odegree

Synchronization
end - =»

.F'LC Ready
ﬁ Equiprment
renu

Froduction

SCreen J
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<Servo axis setting screen 3>

Axis1:Long dwell

. Servo ON . BUSY

Errar
detection

JOG speed
deqgreesmin
JOG JOG
Reset (Forward) (Rewverse)

Axis9: Supply conveyor

. Servo ON . BUSY

Current feed walue

Home position
return

0, Odegres

All Errar
Reset

Production
SCreen

JOG speed

Errar
detection

JOG
(Forward)

JOG
(Rewerse)

. Servo ON . BUSY

Axis11:Gap adjustment conveyor]

JOG speed

Error
detection

JOG
(Formard)

JOG
(Rewerse)

. Servo ON . BUSY

Axis13:Gap adjustment conveyor?

JOG speed

Errar
detection

JOG
(Formward)

JOG

Equipment
rrenL

rt

nization

Current feed value

Current feed wvalue

Current feed walue

end

Home position
return

0.0 mm

Home position
return

0.0 mm

Home position
return

Synchronization

0.0 mm

- »

Production
SCreen

<l
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Each axis servo setting

EServo state

Display

Description

C | Servo OM

[Servo ON indicator lamp]
Servo ON: On
Servo OFF: Off

L JBUSY

[BUSY indicator lamp]
Positioning control in progress: On
Stopped (standby): Off

Error
detection

[Error indicator lamp]
An error or axis warning occurred: On
No error or axis warning: Off

Heset

[Error reset switch]
On: Errors are reset.

BJOG operation

Display Description
[JOG speed setting]
Jiong gpeed 00 Set the JOG operation speed.
ML
[JOG operation switch]
Jog Jog + JOG (Forward)
(FDI’"."'."EI rd:l (HE"U"E rSE) On: JOG operation (forward run) starts.

« JOG (Reverse)
On: JOG operation (reverse run) starts.

EHome position return

Display

Description

[Home position return in execution lamp]

When the home position return is in execution: On
When the home position return has stopped: Off

[ h execution

[Home position return complete lamp]
[ | CDleEtE When the home position return is completed: On
- When the home position return is not completed: Off

[Current feed value monitor]
Current feed value

Current feed value 123456 . 7 mm

[Home position return switch]
On: The home position return starts.

Home position
return

HAIl axes servo setting

Display Description

[PLC Ready indicator lamp]
When PLC Ready is on: On
When PLC Ready is off: Off

I PLC Ready

[All axes servo ON/OFF switch]

« All axes servo ON

On: The all axes servo ON command is on.
« All axes servo OFF

On: The all axes servo ON command is off.

[Synchronization start/end switch]

« Synchronization start

On: Synchronous control start is on.
« Synchronization end

On: Synchronous control start is off.
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Display

Description

- »

[Servo axis setting screen transition switches]
Switches to the setting screen of the axis assigned in system configuration.

All Errar
Heset

[All Error Reset switch]

On: All errors are reset.

When an error occurs in CtrlOutputAxisSync (Output axis synchronized control),
synchronization control is released via a reset operation.
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Production screen

Set the parameters for production and start or stop the packaging machine and alignment conveyor.
Phase compensation is performed by signal input from the mark sensor. After completion of phase compensation, the

production amount monitor count starts.

In the project for the alignment conveyor, the product length is set to the length per cycle as default. Even if the product length
is changed, the set value is ignored.

The production amount and production amount monitor increase every time the length per cycle of the loading conveyor is
updated. (This is for checking the conveyor operation. The number of workpieces differs from that of the actual loaded
workpieces.)

Product operation

(1) > . In operation

Setting
Production speed ﬁ]product;’min < (4)
Product length mm < (5)
Production amount DCS < (6)
Monitor o @
Production amount monitor 0 |pcs Reset |— (8)

ﬁ Equiprment Servo axis
menu setting

Product operation

(1) In operation lamp

This lamp turns on when the production is in progress (while the packaging machine and alignment conveyor are running).
(2) Start switch

Touching this switch starts the packaging machine and alignment conveyor.

The alignment conveyor project starts the alignment conveyor FB by this switch operation.

(3) End switch

Touching this switch stops the packaging machine and alignment conveyor that are running.

The alignment conveyor project stops the alignment conveyor FB by this switch operation.

Setting

(4) Production speed

Set the production speed.

(5) Product length

Set the product length (cutting size).

(6) Production amount

Set the production quantity. The operation will stop when the production amount is reached.
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Monitor
(7) Production amount monitor
Current production quantity

(8) Reset switch
Touching this switch resets the production amount monitor (clears the count to zero).
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6.6 Window Screen

The following table lists window screens.

Screen No. Screen title Description Reference
30000 GOT System Alarm Reset GOT system alarm reset window screen Page 196
30001 Language Setting Language Setting window screen Page 169
30002 Clock Setting Clock Setting window screen Page 170
30010 Key Window (Dec) Numerical input [Decimal key window] Page 166

GOT system alarm reset window screen

Resets a GOT system alarm.

(1 )
When a GOT system alarm has occurred, touching the system alarm message display area (bottom of the screen) displays
this screen.
Touching the [OK] switch resets the system alarm and closes the window screen.
Touching the [Cancel] switch closes the window screen without resetting the system alarm.
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6.7 List of Devices to be Used

Some devices set as switches and lamps in screens may also be set in the common settings including scripts. When these
devices need to be changed in a batch, using [Batch Edit] is recommended. For the details of [Batch Edit], refer to "GT

Designer3 (GOT2000) Help".

List of GOT devices

Type Device number Use
Bit GB40 Always ON
Bit GB30001 Clock Setting window display script

(Initial setting (clock setting)) trigger
Bit GS512.b0 Time change information
Bit GD30031.b13 System signal 1-1 GOT error reset signal
Word GD30000 Base screen switching device
Word GD30001 Overlap window screen 1 switching device
Word GD30004 Overlap window screen 2 switching device
Word GD30016 Superimposed window 1 switching device
Word GD30018 Dialog window screen switching device
Word GD30031 System signal 1-1
Word GD30041 System signal 2-1
Word GD30060 to GD30065 Date and time adjustment switch
Word GS513 to GS516 Time after change
Word GS650 to GS652 Current time
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APPENDICES

Appendix 1 List of Error Codes

FB library: Warning

When an error occurs at the startup of an FB, the FB does not operate. When an error occurs while an FB is operating, the FB
continuously operates with the value before the occurrence of the error.

ErrlD Description Corrective action

HEX DEC

2100H 8448 A value outside the range has been set as the axis No. Check the setting and execute the FB again.
2101H 8449 A value outside the range has been set as the positioning data No.

2102H 8450 A value outside the range has been set as the speed.

2103H 8451 A value outside the range has been set as the acceleration/

deceleration.

2104H 8452 A value outside the range has been set as the cam No.

2105H 8453 A value outside the range has been set as the travel axis cam No.
2106H 8454 A value outside the range has been set as the seal axis cam No.
2107H 8455 A single value has been set as both the travel axis cam No. and

seal axis cam No.

2108H 8456 A value outside the range has been set as the cam resolution.

2109H 8457 A value outside the range has been set as the seat length.

210AH 8458 A value outside the range has been set as the sheet
synchronization width.

210BH 8459 A value outside the range has been set as the synchronous axis
length.

210CH 8460 A value outside the range has been set as the synchronization

starting point.

210DH 8461 A value outside the range has been set as the synchronous
section acceleration ratio.

210EH 8462 A value outside the range has been set as the production speed.
210FH 8463 A value outside the range has been set as the product length.
2110H 8464 A value outside the range has been set as the travel axis

movement amount limit value.

2111H 8465 A value outside the range has been set as the seal axis movement
amount.

2112H 8466 A value outside the range has been set as the sealing time.

2113H 8467 A value outside the range has been set as the seal axis

acceleration/deceleration.

2114H 8468 A value outside the range has been set as the seal time offset.
2115H 8469 The calculated cam stroke amount for the travel axis has Although the cam data at occurrence of this warning can be
exceeded the travel axis movement amount limit value. used, ensure the safety before operation.
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ErrlD Description Corrective action
HEX DEC
2116H 8470 A value outside the range has been set as the main input axis Check the setting and execute the FB again.
cycle starting point.
2117H 8471 A value outside the range has been set as the main input axis
synchronization starting point.
2118H 8472 A value outside the range has been set as the output axis
synchronization starting point.
2119H 8473 A value outside the range has been set as the output axis
synchronization ending point.
211BH 8475 A value outside the range has been set as the main input axis
cycle ending point.
211CH 8476 A value outside the range has been set as the output axis
movement amount limit value.
211DH 8477 A value outside the range has been set as the mark detection
setting No.
2121H 8481 A value outside the range has been set as the minimum
compensation amount or maximum compensation amount.
2122H 8482 A value outside the range has been set as the mark undetected
permissible counts.
2123H 8483 The calculated compensation amount is larger than the maximum | Check if "[Pr.439] Cam axis length per cycle" is proper.
compensation amount.
This error code will turn off when the compensation amount to be
calculated next time is smaller than the maximum compensation
amount in the next cycle or later.
2124H 8484 A value outside the range has been set as the compensation Check the setting and execute the FB again.
starting point.
212DH 8493 A value outside the range has been set in "[Pr.802] Mark detection
data type".
212EH 8494 A value outside the range has been set in "[Pr.807] Mark detection
mode setting".
212FH 8495 A value outside the range has been set as the travel axis No.
2130H 8496 A value outside the range has been set as the seal axis No.
2131H 8497 A value outside the range or 0 (invalid) has been set in "[Pr.400]
Main input axis No.".
2132H 8498 A value outside the range has been set as the output axis No.
2133H 8499 A value outside the range has been set as the auxiliary axis No.
2134H 8500 A single value has been set as both the travel axis No. and seal
axis No.
2135H 8501 The value set in "[Pr.1] Unit setting" of the travel axis and the value | Even though this warning has occurred, the operation
set in "[Pr.1] Unit setting” of the seal axis are not the same. continues. However, ensure the safety before operation
because the operation may differ from that of when both the
axes have different values in "[Pr.1] Unit setting".
2136H 8502 The value set in "[Pr.1] Unit setting" of the main input axis and the | Even though this warning has occurred, the operation
value set in "[Pr.1] Unit setting" of the auxiliary axis are not the continues. However, ensure the safety before operation
same. because the operation may differ from that of when both the
axes have different values in "[Pr.1] Unit setting".
2140H 8512 A value outside the range has been set as the synchronous angle. | Check the setting and execute the FB again.
2141H 8513 A value outside the range has been set as the seal length.
2142H 8514 A value outside the range has been set as the eccentric radius.
2143H 8515 A value outside the range has been set as the seal section
acceleration rate.
2144H 8516 A value outside the range has been set as the inlet/outlet section
acceleration rate.
2145H 8517 A value outside the range has been set as the number of cutters.
2146H 8518 The sealing angle has exceeded the synchronous angle. Set a larger synchronous angle or change the sealing length or
eccentric radius and set a smaller sealing angle to satisfy the
following conditional expression.
« i_eSyncAngle > 2 * atan(i_eSealLength / (2 *
i_eEccentricRadius))
2147H 8519 The synchronization length exceeded the product length. Increase the product length or review the D-cam parameter.
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ErrlD Description Corrective action
HEX DEC
214AH 8522 A value outside the range has been set for the sensor position. Check the setting and execute the FB again.
214BH 8523 A value outside the range is set for the workpiece length.
214CH 8524 A value outside the range has been set for the loading position.
214DH 8525 A value outside the range has been set in "[Pr.1] Unit setting".
2150H 8528 A value outside the range has been set as the synchronous
section position adjustment.
2151H 8529 A value outside the range is set as the auto-generation option.
2152H 8530 A value outside the range has been set as the acceleration/
deceleration width.
2153H 8531 A value outside the range has been set as the number of cutters.
2154H 8532 The FB in use is different. Use an FB that is compatible with the Simple Motion used.

FB library: Error

When an error has occurred, an FB stops its operation.

ErriD Description Corrective action
HEX DEC
200H 512 The FB is started while the target axis is operating. Stop the target axis and execute the FB again.
201H 513 The target axis is not in the servo-on status. Set the servo-on status for the target axis and execute the FB
again.
202H 514 A motion error has occurred in the target axis. Check "[Md.23] Axis error No." of the target axis to check the
error details and eliminate the cause of the error. After that,
execute the FB again.
205H 517 A PLC CPU error has occurred during the execution of an FB. Check the error number (SDO) to check the error details and
eliminate the cause of the error. After that, execute the FB
again.
2200H 8704 The calculated cam stroke amount for the output axis has Check the set main input axis cycle ending point in the
exceeded the output axis movement amount limit value. direction of the main input axis reference point and execute the
FB again.
If this error still cannot be cleared, check the following input
label setting values.
< Output axis synchronization starting point
« Output axis synchronization ending point
« Output axis movement amount limit value
« Main input axis synchronization starting point
2201H 8705 The value of the mark undetected counts has exceeded the mark « Check the mark status.
undetected permissible counts. « Check for a sensor failure or disconnection.
2203H 8707 A cam data operation warning has occurred at cam generation. Check "[Md.24] Axis warning No." of the axis 1 to check the
warning details and eliminate the cause of the warning. After
that, execute the FB again.
2205H 8709 Another FB was activated while cam was being generated by an Before starting the FB, check that "[Cd.600] Cam data
FB or a user program. operation request" has been set to "0".
2206H 8710 The seal starting time offset value has exceeded the travel axis Set a smaller value as the seal starting time offset value or a
synchronization starting point value. lager value as the travel axis synchronization starting point to
satisfy the following conditional expression.
« i_dSealStartTimingOffset x {i_uProductPerMinute/(60 x
1000) x i_eProductLength} < i_eSyncStartPoint x 2
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ErrlD

HEX

DEC

Description

Corrective action

2207H

8711

The value converted into the travel axis from the travel axis
synchronization ending point has exceeded the travel axis
movement amount limit value.

Adjust the following parameters to satisfy the following two

conditional expressions.

1) Set a larger value as the travel axis movement amount limit

value.

2) Set a smaller value as the travel axis synchronization

starting point.

3) Set a smaller value as the synchronous section.

a) Set a smaller value as the travel axis synchronous section

acceleration ratio.

b) Shorten the seal axis acceleration/deceleration.

c) Shorten the sealing time.

d) Set a smaller value as the product length.

e) Set a smaller value as the production speed.

* i_eSyncStartPoint < i_eTravelAxisMaxLength

* i_eSyncStartPoint + {i_udSealingTime +
i_udSealAxisMoveTime x 2} x {i_uProductPerMinute/(60 x
1000) x i_eProductLength} x (1 + i_eSyncSectionAccRatio/
100) < i_eTravelAxisMaxLength

2208H

8712

The seal axis deceleration ending point has exceeded the product
length.

Adjust the following parameters to satisfy the following

conditional expression.

1) Set a smaller value as the synchronous section.

a) Shorten the seal axis acceleration/deceleration.

b) Shorten the sealing time.

c) Set a smaller value as the production speed.

2) Set a larger value as the product length.

3) Set a smaller negative value or a positive value as the seal

starting time offset.

4) Set a smaller negative value or a positive value as the seal

ending time offset.

* i_eSyncStartPoint x 2 + {i_udSealingTime +
i_udSealAxisMoveTime x 2} x {i_uProductPerMinute/(60 x
1000) x i_eProductLength} < i_eProductLength

2209H

8713

A value larger than the number of coordinates of the cam data
generated for the box motion has been set as the cam resolution
(number of coordinates).

Set a smaller value as the cam resolution (number of
coordinates) to satisfy the following conditional expression.

* i_uCamResolution < {i_eProductLength - (i_udSealingTime
+i_udSealAxisMoveTime x 2) x (i_uProductPerMinute/(60 x
1000) x i_eProductLength)} x UCC™

« i_uCamResolution < {( i_udSealAxisMoveTime x 2) x
(i_uProductPerMinute/(60 x 1000) x i_eProductLength )} x
ucc™

220AH

8714

The positions of the main input axis cycle starting point, main input
axis synchronization starting point, and main input axis cycle
ending point are not correct.

Check those values to satisfy the following conditional

expression.

* i_eMainInputAxisStartPos < i_eMainInputAxisSyncStartPos
< i_eMainlnputAxisCycleEndPos

220BH

8715

The positions of the output axis synchronization starting point,
output axis synchronization ending point, and output axis
movement amount limit value are not correct.

Check those values to satisfy the following conditional

expression.

* i_eOutputAxisSyncStartPos < i_eOutputAxisSyncEndPos <
i_eOutputAxisMaxLength

220CH

8716

The value converted into the main input axis from the output axis
synchronization ending point has exceeded the main input axis
cycle ending point.

Set smaller values as the main input axis cycle starting point

and the output axis synchronization ending point or a larger

value as the synchronous section acceleration ratio to satisfy

the following conditional expression.

* i_eMainlnputAxisSyncStartPos - i_eMainInputAxisStartPos +
(i_eOutputAxisSyncEndPos - i_eOutputAxisSyncStartPos)/
(1 + i_eSyncSectionAccRatio/100) <
i_eMainlnputAxisCycleEndPos - i_eMainInputAxisStartPos

220DH

8717

A value larger than the number of coordinates of the cam data
generated for the flying shear has been set as the cam resolution
(number of coordinates).

Set a smaller value as the cam resolution (number of
coordinates) to satisfy the following conditional expression.

* i_uCamResolution < {i_eMainInputAxisCycleEndPos -
i_eMainlnputAxisStartPos - (i_eOutputAxisSyncEndPos -
i_eOutputAxisSyncStartPos)/(1 + i_eSyncSectionAccRatio/
100)} x UCC™

FOOOH

61440

The module set in the start I/O number setting is not the iQ
Monozukuri-compatible Simple Motion module.

Replace the module with the Simple Motion module for the
packaging machine control FBs.

FOO1H

61441

The license key of the application to be used in the PLC CPU used
is not authenticated.

Certify the license key of the application to be used.

FOO2H

61442

A value outside the range is set for the start /O number.

Check the setting and execute the FB again.
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ErrlD Description Corrective action
HEX DEC
FOO3H 61443 The module set in the start I/O number setting is not the Simple Specify a Simple Motion module.
Motion module.
*1  UCC (Unit conversion coefficient): When the unit of the product length is [mm]: 1024 (= 10000), [inch] or [degree]: 10*5 (= 100000),

[pulse]: 1

Application program control FB: Warning

When a warning occurs at the startup of an FB, the FB does not operate. When a warning occurs while an FB is operating, the

FB continuously operates with the value before the occurrence of the warning.

ErriD Description Corrective action
HEX DEC
2D00H 11520 A value outside the range has been set as the axis No. Check the setting and execute the FB again.
2D01H 11521 A value outside the range has been set as the cam No.
2D02H 11522 A value outside the range has been set as the waiting point.
2D03H 11523 A value outside the range has been set as the 1 cycle length.
2D04H 11524 A value outside the range has been set as the cam stroke amount.
2D05H 11525 A value outside the range has been set as the clutch smoothing
amount.
2D06H 11526 A value outside the range has been set as the start /O number.
2D07H 11527 The number of buffers exceeded the maximum storage number.

Application program control FB: Error

When an error has occurred, an FB stops its operation.

ErrlD Description Corrective action

HEX DEC

2DEOH 11744 The FB is started during synchronous control of the target axis. Execute the FB again after completing the synchronous control
of the target axis.

2DE1H 11745 The target axis is not in the servo-on status. Set the servo-on status for the target axis and execute the FB
again.

2DE2H 11746 A motion error has occurred in the target axis. Check "[Md.23] Axis error No." of the target axis to check the
error details and eliminate the cause of the error. After that,
execute the FB again.

2DE3H 11747 A PLC CPU error has occurred during the execution of an FB. Check the error number (SDO) to check the error details and
eliminate the cause of the error. After that, execute the FB
again.

2DE4H 11748 A cam data operation warning has occurred while the cam Check "[Md.24] Axis warning No." of the axis 1 to check the

operation has been requested. warning details and eliminate the cause of the warning. After
that, execute the FB again.
APPX
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Appendix 2 Functional Restrictions by Version

Available functions depend on the version of the application package.

The following table shows combinations of each version and function.

Function Version Reference
The standard Simple Motion module can be used by registering a license key. | Version 1.001B Page 29 SETTING AND PROCEDURE BEFORE
or later OPERATION

FB STD_MakeRotaryCutterCam+RD77GF is added.

PAC_MakeLongDwellIDCam is added.

The subroutine type is supported for the compile method of FB library.

Page 57 Details of the FB Library
Page 104 APPLICATION PROGRAM EXAMPLE

Page 57 Details of the FB Library

FB PAC_CalcGap is added.

PAC_CalcPhase is added.

FB Invalid (-1) for the input label "Compensation starting point" of
STD_CtrlAuxiliaryAxis has been added.

Version 1.002C
or later

Page 57 Details of the FB Library
Page 104 APPLICATION PROGRAM EXAMPLE
Page 57 Details of the FB Library

A temporary license is available before a license key is obtained.

Version 1.003D
or later

Page 29 SETTING AND PROCEDURE BEFORE
OPERATION

FB For i_dMarkDetectData (Mark detection data), set the real current
value.
« PAC_CalcMarkCompensation

Version 1.004E
or later

Page 57 Details of the FB Library

The data type of the AXIS_REF structure member (label) is changed.”

Version 1.005F
or later

Page 57 Details of the FB Library

*1  When updating a project of version 1.004E or earlier to 1.005F or later, replace the project.

For details, refer to the following.
=~ Page 37 Upgrading the Library Version
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Appendix 3 Temporary License Registration

When using this application package before getting a license key, register a temporary license by following the steps below.
The temporary license is valid for two months (from the registration date of the temporary license to the same day in the
month after next).

Registration date Day before the expiration date
1/1/2018 1/3/2018
20/6/2018 20/8/2018
31/7/2018 30/9/2018 “
31/12/2018 28/2/2019 *
31/12/2019 29/2/2020 (Leap year) 1
[ Invalid : Valid : Invalid |
0:00 0:00 0:00

*1 If the same day does not exist in the month after next, it is valid until the last day of the month.

Items to be prepared

Item Description
License key registration project A project for registering a license key to the PLC CPU module.
(AP20-PAC002AA_R16_LicWrite.gx3) It is included in the supplied DVD.

<FB>

FormatLicense (Macro type)
PAC_TempLicenseWrite (Macro type)

Clock setting of the PLC CPU module

Set the clock data (the current date and time) on "Clock Setting" of GX Works3.
For the clock setting, refer to the following.
[1GX Works3 Operating Manual

Executing the program

1. Executing the temporary license registration program

Copy the license key registration project (AP20-PAC002AA_R16_LicWrite.gx3) in the supplied DVD to a folder on the
personal computer, then open the file.

The project is created for the R16CPU. When using a model other than R16CPU, change the model.

* When registering a license key to multiple PLC CPU modules, register it one by one.

2. Writing and executing the program

Write the program to the PLC CPU module and execute it.

 Select "Online" — "Write to PLC" from the menu and write all the program to the PLC CPU module.

» Set the PLC CPU module to the RUN state and execute the scan program. Select "Program" — "Scan" in the Navigation
window and open the registered program. (Program name: LicenseWrite) The scan program includes the function block
(FormatLicense) for formatting the license key registration area, the function block (PAC_LicenseWrite) for writing the
license key, and the function block (PAC_TempLicenseWrite) for writing the temporary license.

Point

* When registering the temporary license to the PLC CPU module for the first time, format the license key
registration area. Format it before registering the license key.
» When another license of iQ Monozukuri has been registered, register the license without formatting it.
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M Registering the temporary license
Turn on the execution flag (WriteTempLicense) of the function block (PAC_TempLicenseWrite) in the scan program. Normal
completion (o_bOK) or Error completion (o_bError) becomes TRUE. At the error completion, refer to Troubleshooting.

(== Page 206 Troubleshooting)

When Normal operation (o_bOK) turns on, the license key registration is completed. Turn off the execution flag

(WriteTempLicense).

PAC TemplicenseWhie |

i bEN

PAC TemplicenseWhte

o bOK

o bError

3. Deleting the program

After the temporary license registration has been completed, delete the program in the PLC CPU module.

Select "Online" — "Delete PLC Data" from the menu and select the [Select All] button in the "Online Data Operation" window
to delete the program.

nline
Display ~ Setting  Related Functions Click.
= : 2o -
[ Parameter + Pragram(E) | [ Select all
[ open/Close AlCD I Desclect AN J * CPl oy B SD Memory Card (@ Intelligent Function Module
Module Name/Data Name Y B i Last Change Size (Byte)

=) & Parameter

BB system Parameter/CPU Parameter

4/14/2017 2:11:36 PM

982

@3 Module Parameter

4/14/2017 2:11:36 PM

1048

{in Remote Passnord

4/14/2017 2:11:36 PM

200

& Global Label

€ Global Label Setting

4/14/2017 2:11:35 PM

1004

B

A Mam

4142017 2:11:38 PM

2192/4136(Data Memary)

A mam:

4/14/2017 2:11:38 PM

3096/6324(Data Memory)

“ POU

MHEEEEEEEEEEE

@ Licensers

142017 2:11:38 PM

552/7524(Data Memory)

Program Memory
;

Lecend
[ |
W o Device/Label Memory (Fike Storage Ares)
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Troubleshooting

The following table lists errors that occur during the temporary license registration and corrective actions.

Error details

Cause

Corrective action

After "PAC_TempLicenseWrite" is
executed, Error completion
(o_bError) turns on and Normal
completion (o_bOK) remains off.

* The license key registration area
has never been formatted.

* The license key outside the range
of the memory was about to be
written.

Format the license key registration area by using "FormatLicense" and
register the temporary license by using "PAC_TempLicenseWrite".

Using "FormatLicense" deletes other registered license keys. Register them
again.

The temporary license of the same
product has already been registered.

<When the temporary license is valid>

Continue to use the temporary license.

<When the temporary license is expired>

Get a license and register the license key by using "PAC_LicenseWrite".

After "PAC_TempLicenseWrite" is
executed, neither Normal completion
(o_bOK) nor Error completion
(o_bError) turns on.

* The PLC CPU module is not in the
RUN state.

* "Macro type" is not specified for
"FB type" of the license key
registration FB.

+ Set the PLC CPU module to the RUN state.
« Specify "Macro type" for "FB type" of the license key registration FB.

Precautions

» The temporary license is written to the device data storage file, and thus retained after power off.
« If the license key registration area of the device data storage file is operated with SLMP or the FTP server function, license

information may be lost.

 For the license key registration FB, set "FB type" to "Macro type".
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REVISIONS

* The manual number is given on the bottom left of the back cover.

Revision date

*Manual number

Description

July 2016

BCN-B62005-762-A

First edition

November 2017

BCN-B62005-762-B

HMAdded models

RD77GF

BAdded functions

Standard Simple Motion modules are available by license key registration, FBs are added (Cam
auto-generation for rotary cutter (central reference), Cam auto-generation for D-cam) and program
examples are added (long dwell).

BAdded or modified parts

RELEVANT MANUALS, TERMS, REQUESTING AND REGISTERING A LICENSE KEY, Section
1.4,1.5,1.6, 1.7, Chapter 2, Section 2.1, 2.2, 2.4, 3.1, 3.2, 4.1, 4.2, Chapter 5, Section 5.1, 5.2, 5.3,
5.4, Chapter 6, Section 6.1, 6.3, 6.4, 6.5, 6.7, Appendix 1, 2, TRADEMARKS

August 2018

BCN-B62005-762-C

BAdded functions

FBs are added (Work gap adjustment compensation amount calculation, Work loading position
adjustment compensation amount calculation), a program example is added (alignment conveyor),
and screen examples are added (alignment conveyor).

BAdded or modified parts

TERMS, Section 1.2, 1.4, 1.6, 1.7, 3.1, 3.2, 4.1, 4.2, Chapter 5, Section, 5.1,5.2,5.3,5.4,5.5, 6.1,
6.3, 6.5, Appendix 1, 2

October 2018

BCN-B62005-762-D

BAdded functions

A temporary license is available before a license key is obtained.
BMAdded or modified parts

TERMS, Section 2.1, 2.3, 2.4, 4.1, 6.5, Appendix 2, 3

July 2019

BCN-B62005-762-E

BMAdded or modified parts
Section 1.7, 2.1,4.1,4.2, 5.1, 5.2, Appendix 2

September 2019

BCN-B62005-762-F

BMAdded or modified parts
Section 1.7, 2.3,4.1,4.2,4.3,5.1, 5.2, 5.4, Appendix 2

This manual confers no industrial property rights of any other kind, nor does it confer any patent licenses. Mitsubishi Electric Corporation cannot be held
responsible for any problems involving industrial property rights which may occur as a result of using the contents noted in this manual.

© 2016 MITSUBISHI ELECTRIC CORPORATION
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WARRANTY

Please check the following product warranty details before using this product.

(1) Software included in this product

Check "END-USER SOFTWARE LICENSE AGREEMENT" (BCN-EP2005-0001) included in this product.
(2) Hardware included as a system component of this system

Check the product warranty details of each hardware.
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TRADEMARKS

Ethernet is a registered trademark of Fuji Xerox Co., Ltd. in Japan.

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

Adobe, Acrobat, and Reader are either a registered trademark or a trademark of Adobe Systems Incorporated in the United
States and other countries.

The company names, system names and product names mentioned in this manual are either registered trademarks or
trademarks of their respective companies.

In some cases, trademark symbols such as ™' or '®' are not specified in this manual.
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