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SAFETY PRECAUTIONS

(Read these precautions before use.)

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

This manual classifies the safety precautions into two categories: [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.

Depending on the circumstances, procedures indicated by [ACAUTION] may also cause severe injury.
It is important to follow all precautions for personal safety.
Store this manual in a safe place so that it can be read whenever necessary. Always forward it to the end user.

[DESIGN PRECAUTIONS]

/\WARNING

® Make sure to set up the following safety circuits outside the PLC to ensure safe system operation
even during external power supply problems or PLC failure. Otherwise, malfunctions may cause
serious accidents.

- Most importantly, set up the following: an emergency stop circuit, a protection circuit, an interlock
circuit for opposite movements (such as normal vs. reverse rotation), and an interlock circuit (to
prevent damage to the equipment at the upper and lower positioning limits).

- Note that when the CPU module detects an error, such as a watchdog timer error, during self-
diagnosis, all outputs are turned off. Also, when an error that cannot be detected by the CPU
module occurs in an input/output control block, output control may be disabled. External circuits
and mechanisms should be designed to ensure safe machinery operation in such a case.

- Note that the output current of the 24 V DC service power supply varies depending on the model
and the absence/presence of extension modules. If an overload occurs, the voltage automatically
drops, inputs in the PLC are disabled, and all outputs are turned off. External circuits and
mechanisms should be designed to ensure safe machinery operation in such a case.

- Note that when an error occurs in a relay, transistor or triac of an output circuit, the output might
stay on or off. For output signals that may lead to serious accidents, external circuits and
mechanisms should be designed to ensure safe machinery operation in such a case.

@ Construct an interlock circuit in the program so that the whole system always operates on the safe
side before executing the control (for data change) of the PLC in operation.

Read the manual thoroughly and ensure complete safety before executing other controls (for program

change, parameter change, forcible output and operation status change) of the PLC in operation.

Otherwise, the machine may be damaged and accidents may occur due to erroneous operations.

@ In an output circuit, when a load current exceeding the current rating 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.

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

@® 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.




[DESIGN PRECAUTIONS]

/\CAUTION

® When an inductive load such as a lamp, heater, or solenoid valve is controlled, a large current
(approximately ten times greater than normal) may flow when the output is turned from off to on. Take
proper measures so that the flowing current does not exceed the value corresponding to the
maximum load specification of the resistance load.

@ 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 this variation in time.

@® Simultaneously turn on and off the power supplies of the CPU module and extension modules.

@ If a long-time power failure or an abnormal voltage drop occurs, the PLC stops, and output is turned
off. When the power supply is restored, it will automatically restart (when the RUN/STOP/RESET
switch is on RUN side).

[INSTALLATION PRECAUTIONS]

/\WARNING

® Make sure to cut off all phases of the power supply externally before attempting installation or wiring
work. Failure to do so may cause electric shock or damage to the product.

® Use the product within the generic environment specifications described in the generic specifications
of the user's manual (Hardware) of the CPU module to use.
Never use the product in areas with excessive dust, oily smoke, conductive dusts, corrosive gas (salt
air, Cly, HyS, SO, or NO,), flammable gas, vibration or impacts, or expose it to high temperature,
condensation, or rain and wind.
If the product is used in such conditions, electric shock, fire, malfunctions, deterioration or damage
may occur.




[INSTALLATION PRECAUTIONS]

/\CAUTION

Do not touch the conductive parts of the product directly. Doing so may cause device failures or
malfunctions.

When drilling screw holes or wiring, make sure that cutting and wiring debris do not enter the
ventilation slits of the PLC. Failure to do so may cause fire, equipment failures or malfunctions.

For product supplied together with a dust proof sheet, the sheet should be affixed to the ventilation
slits before the installation and wiring work to prevent foreign objects such as cutting and wiring
debris.

However, when the installation work is completed, make sure to remove the sheet to provide
adequate ventilation. Failure to do so may cause fire, equipment failures or malfunctions.

Install the product on a flat surface. If the mounting surface is rough, undue force will be applied to the
PC board, thereby causing nonconformities.

Install the product securely using a DIN rail or mounting screws.

Connect the expansion board and expansion adapter securely to their designated connectors. Loose
connections may cause malfunctions.

Make sure to affix the expansion board with tapping screws. Tightening torque should follow the
specifications in the manual. If the screws are tightened outside of the specified torque range, poor
connections may cause malfunctions.

Work carefully when using a screwdriver such as installation of the product. Failure to do so may
cause damage to the product or accidents.

Connect the extension cables, peripheral device cables, input/output cables and battery connecting
cable securely to their designated connectors. Loose connections may cause malfunctions.

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

Turn off the power to the PLC before attaching or detaching the following devices. Failure to do so
may cause equipment failures or malfunctions.

- Peripheral devices, expansion board, expansion adapter, and connector conversion adapter

- Extension modules, bus conversion module, and connector conversion module

- Battery




[WIRING PRECAUTIONS]

/\WARNING

® Make sure to cut off all phases of the power supply externally before attempting installation or wiring
work. Failure to do so may cause electric shock or damage to the product.

@® Make sure to attach the terminal cover, provided as an accessory, before turning on the power or
initiating operation after installation or wiring work. Failure to do so may cause electric shock.

@® The temperature rating of the cable should be 80°C or more.

@® Make sure to wire the screw terminal block in accordance with the following precautions. Failure to do
s0 may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or
damage to the product.

- The disposal size of the cable end should follow the dimensions described in the manual.

- Tightening torque should follow the specifications in the manual.

- Tighten the screws using a Phillips-head screwdriver No. 2 (shaft diameter 6 mm (0.24") or less).
Make sure that the screwdriver does not touch the partition part of the terminal block.

® Make sure to properly wire to the terminal block (European type) in accordance with the following
precautions. Failure to do so may cause electric shock, equipment failures, a short-circuit, wire
breakage, malfunctions, or damage to the product.

- The disposal size of the cable end should follow the dimensions described in the manual.

- Tightening torque should follow the specifications in the manual.

- Twist the ends of stranded wires and make sure that there are no loose wires.

- Do not solder-plate the electric wire ends.

- Do not connect more than the specified number of wires or electric wires of unspecified size.

- Affix the electric wires so that neither the terminal block nor the connected parts are directly
stressed.

[WIRING PRECAUTIONS]

/\CAUTION

® Do not supply power to the [24 +] and [24 V] terminals (24 V DC service power supply) on the CPU
module or extension modules. Doing so may cause damage to the product.

® Perform class D grounding (grounding resistance: 100 Q or less) of the grounding terminal on the
CPU module and extension modules with a wire 2 mm? or thicker.
Do not use common grounding with heavy electrical systems. Refer to the user's manual (Hardware)
of the CPU module to use for the details.

@ Connect the power supply wiring to the dedicated terminals described in the manual. If an AC power
supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will burn out.

® Do not wire vacant terminals externally. Doing so may damage the product.

@ Install module so that excessive force will not be applied to terminal blocks, power connectors, /0O
connectors, communication connectors, or communication cables. Failure to do so may result in wire
damage/breakage or PLC failure.




/\CAUTION

Make sure to observe the following precautions in order to prevent any damage to the machinery or
accidents due to malfunction of the PLC caused by abnormal data written to the PLC due to the
effects of noise.

- Do not bundle the power line, control line and communication cables together with or lay them
close to the main circuit, high-voltage line, load line or power line. As a guideline, lay the power
line, control line and communication cables at least 100 mm (3.94") away from the main circuit,
high-voltage line, load line or power line.

- Ground the shield of the shield wire or shielded cable at one point on the PLC. However, do not
use common grounding with heavy electrical systems.

- Ground the shield of the analog input/output cable at one point on the signal receiving side.
However, do not use common grounding with heavy electrical systems.

[STARTUP AND MAINTENANCE PRECAUTIONS]

/\WARNING

Do not touch any terminal while the PLC's power is on. Doing so may cause electric shock or

malfunctions.

Before cleaning or retightening terminals, cut off all phases of the power supply externally. Failure to

do so in the power ON status may cause electric shock.

Before modifying the program in operation, forcible output, running or stopping the PLC, read through

the manual carefully, and ensure complete safety. An operation error may damage the machinery or

cause accidents.

Do not change the program in the PLC from two or more peripheral equipment devices at the same

time. (i.e. from an engineering tool and a GOT) Doing so may cause destruction or malfunction of the

PLC program.

Use the battery for memory backup in conformance to the user's manual (Hardware) of the CPU

module to use.

- Use the battery for the specified purpose only.

- Connect the battery correctly.

- Do not charge, disassemble, heat, put in fire, short-circuit, connect reversely, weld, swallow or
burn the battery, or apply excessive forces (vibration, impact, drop, etc.) to the battery.

- Do not store or use the battery at high temperatures or expose to direct sunlight.

- Do not expose to water, bring near fire or touch liquid leakage or other contents directly.

Incorrect handling of the battery may cause excessive generation, bursting, ignition, liquid leakage or

deformation, and lead to injury, fire or failures and malfunction of facilities and other equipment.




[STARTUP AND MAINTENANCE PRECAUTIONS]

/\CAUTION

® Do not disassemble or modify the PLC. Doing so may cause fire, equipment failures, or malfunctions.
For repair, contact your local Mitsubishi Electric representative.

@ After the first use of the SD memory card, do not insert/remove the memory card more than 500 times.
500 times or more may cause malfunction.

@® Turn off the power to the PLC before connecting or disconnecting any extension cable. Failure to do
so may cause equipment failures or malfunctions.

@® Turn off the power to the PLC before attaching or detaching the following devices. Failure to do so
may cause equipment failures or malfunctions.
- Peripheral devices, expansion board, expansion adapter, and connector conversion adapter
- Extension modules, bus conversion module, and connector conversion module
- Battery

[OPERATION PRECAUTIONS]

/\CAUTION

@ Construct an interlock circuit in the program so that the whole system always operates on the safe
side before executing the control (for data change) of the PLC in operation. Read the manual
thoroughly and ensure complete safety before executing other controls (for program change,
parameter change, forcible output and operation status change) of the PLC in operation. Otherwise,
the machine may be damaged and accidents may occur by erroneous operations.

[DISPOSAL PRECAUTIONS]

/\CAUTION

@ Please contact a certified electronic waste disposal company for the environmentally safe recycling
and disposal of your device.

® When disposing of batteries, separate them from other waste according to local regulations. For
details on the Battery Directive in EU countries, refer to the user's manual (Hardware) of the CPU
module to use.




[TRANSPORTATION PRECAUTIONS]

/\CAUTION

@® When transporting the PLC with the optional battery, turn on the PLC before shipment, confirm that
the battery mode is set using a parameter and the BAT LED is OFF, and check the battery life. If the
PLC is transported with the BAT LED ON or the battery exhausted, the battery-backed data may be
unstable during transportation.

® The PLC is a precision instrument. During transportation, avoid impacts larger than those specified in
the general specifications by using dedicated packaging boxes and shock-absorbing palettes. Failure
to do so may cause failures in the PLC. After transportation, verify operation of the PLC and check for
damage of the mounting part, etc. For details on the general specifications, refer to the user's manual
(Hardware) of the CPU module to use.

® When transporting lithium batteries, follow required transportation regulations. For details on the
regulated products, refer to the user's manual (Hardware) of the CPU module to use.

® When fumigants that contain halogen materials such as fluorine, chlorine, bromine, and iodine used
for disinfecting and protecting wooden packaging from insects, they cause malfunction when entering
our products. Please take necessary precautions to ensure that remaining materials from fumigant do
not enter our products, or treat packaging with methods other than fumigation (heat method).
Additionally, disinfect and protect wood from insects before packing products.

[PRECAUTIONS ON INTRODUCTION OF USER PROGRAMS]

/\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.

Regarding use of this product

 This product has been manufactured as a general-purpose part for general industries, and has not been designed or
manufactured to be incorporated in a device or system used in purposes related to human life.

» Before using the product for special purposes such as nuclear power, electric power, aerospace, medicine or passenger
movement vehicles, consult Mitsubishi Electric.

* This product has been manufactured under strict quality control. However when installing the product where major
accidents or losses could occur if the product fails, install appropriate backup or failsafe functions in the system.

Note

« If in doubt at any stage during the installation of the product, always consult a professional electrical engineer who is
qualified and trained in the local and national standards. If in doubt about the operation or use, please consult the nearest
Mitsubishi Electric representative.

« Since the examples indicated by this manual, technical bulletin, catalog, etc. are used as a reference, please use it after
confirming the function and safety of the equipment and system. Mitsubishi Electric will accept no responsibility for actual
use of the product based on these illustrative examples.

» This manual content, specification etc. may be changed, without a notice, for improvement.

» The information in this manual has been carefully checked and is believed to be accurate; however, if you notice a doubtful
point, an error, etc., please contact the nearest Mitsubishi Electric representative. When doing so, please provide the
manual number given at the end of this manual.
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RELEVANT MANUALS

Manual name [manual number] Description Available form
MELSEC iQ-F FX5 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-0300251] PDF

MELSEC iQ-F FX5 Simple Motion Module User's Manual | Functions, input/output signals, buffer memories, parameter settings, Print book
(Application) programming, and troubleshooting of the Simple Motion module e-Manual
[IB-0300253] PDF

MELSEC iQ-F FX5 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
[I1B-0300255] 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.
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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 encoder

Refer to "Pulse generator".

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




Term

Description

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
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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 number for MELSEC iQ-F series) of the CPU module to be used. For the
manufacturing number, refer to the following.

LTIMELSEC iQ-F FX5U User's Manual (Hardware)

2. Register the license key to the CPU module before creating an application program.
For the registration procedure, refer to the following.
[==~ Page 27 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.

P2

¢
i
E 1
Position where the seal is attached:
Side of the module Position where the seal is attached:
Next to the subsequent extension connector cover Right of the MELSEC mark

16
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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

17




1 OVERVIEW
1 8 1.2 Application Examples



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

-
[

-

Rotary cutter axis

EOperation outline

Main axis

' Sheet feeding
ﬁ

ECam pattern

Cam stroke ratio

100% -

] ]
] ]
] ]
] ]
] ]
+ +
] ]
]
1 1
1 1
1
1 1
1 1

Rotary cutter axis

v
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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 Cycleend  length per cycle
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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

N i Synchronous | -
section

ECam pattern

Cam stroke amount Synchronous
section

> Cam axis length
per cycle
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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

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

Registration mark

> G

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 23
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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 < --><-><

2 4 1 OVERVIEW
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1.5 Product Configuration

This product is the PACKAGING package for MELSEC iQ-F series.
Select and prepare MELSEC iQ-F PLC CPUs, 1/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-PACO004AA-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 26 Files in DVD-ROM
License Key Request Instructions 1
iQ Monozukuri seal Number of licenses x 2

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

1 OVERVIEW
1.5 Product Configuration 25



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 bcnb62005808eng* PDF file (.pdf) iQ Monozukuri PACKAGING Instruction | Adobe Reader
root bcnb62005808eng* e-Manual file (.ema) Manual (English) e-Manual Viewer
Japanese | bcnb62005807* PDF file (.pdf) iQ Monozukuri PACKAGING Instruction | Adobe Reader
bcnb62005807* e-Manual file (.ema) Manual (Japanese) e-Manual Viewer
Simplified | bcnb62005809chn* PDF file (.pdf) iQ Monozukuri PACKAGING Instruction | Adobe Reader
Chinese bcnb62005809chn* e-Manual file (.ema) Manual (Chinese (Simplified)) e-Manual Viewer
Lib PAC_PackagingControl_F_**** Application library (.mslm) | FB library for packaging applications MELSOFT GX
Works3
Project AP20-PAC004AA-FX5U- GX Works3 project file Application program examples using MELSOFT GX
40SSC_RotaryCutter_**** (.gx3) the rotary cutter Works3
AP20-PAC004AA-FX5U- GX Works3 project file Application program examples using MELSOFT GX
40SSC_LongDwell_**** (.gx3) the long dwell Works3
AP20-PAC004AA-FX5U- GX Works3 project file Program examples for work alignment MELSOFT GX
80SSC_AlignmentConveyor_**** | (.gx3) on the conveyor Works3
AP20-PACO04AA-GT2105Q_**** | GT Designer3 project file | Screen examples for packaging MELSOFT GT
(.GTX) applications Works3
AP20- GT Designer3 project file | Screen examples for packaging MELSOFT GT
PACO004AAGT2105Q_Alignment | (.GTX) applications Works3
Conveyor_****
LicRegSupport LicRegSupport Tool (.xIsm) License key registration support tool Microsoft Excel
AP20- GX Works3 project file Programs for registering a license key MELSOFT GX
PACO04AA_FX5U_LicWrite (.gx3) to the CPU module Works3
— AP20-PACO04AA Text file (.txt) Version information —

*1 ™" indicates their versions.

1.7

Applicable Hardware and Software

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

Item

Model

CPU module

FX5UCPU, FX5UCCPU
Use the module with a firmware version of "1.060" or later.

26

Simple Motion module

FX5-40SSC-S, FX5-80SSC-S

Engineering environment (controller)

MELSOFT GX Works3 Version 1.055H or later”!

Engineering environment (GOT)

MELSOFT GT Works3 Version 1.190Y or later ™!

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

1 OVERVIEW
1.6 Files in DVD-ROM



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.

(=5~ Page 186 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-PACO04AA_FX5U_LicWrite.gx3) Itis included in the supplied DVD.
<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-PAC004AA_FX5U_LicWrite.gx3)

Copy the license key registration project (AP20-PAC004AA_FX5U_LicWrite.gx3) in the supplied DVD to a folder on the
personal computer, then open the file.

The project is created for the FX5UCPU. When using a model other than FX5UCPU, 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 (m23a]

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
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» 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.
(License 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 2 SETTING AND PROCEDURE BEFORE OPERATION
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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.

1] MELSOFT GX Works3 ...:.B¥IQ-F¥171102¥AP20-PACOD4AA_FX5U_LicWrite.gx3 - [ProgPou [PR... [-= | = |z
Project Edit FEind/Replace Convert View Online Debug Diagnestics Tool Window Help - & X
iDPASe Cignr e GREasaaRRRE =]
(eE OO0 6B EE e R

o L =1 ProgPou [PRG] [ST] 138Ste... X

1. wLicensekey[0] := H1234; i
20 wlicensekex[1] 1= H1234;
3 wlicensekex[2] 1= H1234;
4 wlicenseker[3] := H1234;
5 wLicensekey[4] H1234; EAttach_l
i wlicensekey[5] H1234;
T wlicenseksy[B] := H1234;
8 wlicensekew[7] := H1234;
9 wlicensekex[B] 1= H1234;

100 wlicensekey[9] 12343

11 wLicensekey [10] H1234;

120 wlicensekex[11] 1= H1234

123 wlicensekey[12] H1234

T4 wlicensekex[13) H1234

16 wlicensekey[14] := H1234;

16 wlicensekex[15] = H1234

17, wlicensekey[16] 12315

18 wLicensekey [17] H2345

190 wlicensekex[18] HE789

20

& Navigation | ¢ r

| | Fxsu

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)
|11AA12AB13AC14AD21BA2288238024BD31CABZCB3SCC34CD41DA42DB43DC44DD‘ | 123-123456879

[ 1

1 wLicensekey[0] :=

2 wLicensekey[1] :=

3 wLicensekey[2] := H13AG;
4 wlLicensekey[3] := H14AD;
5 wl icensekevi4]l := H21BA:

Snip

T MECTOUGTTOOGNRGY[TT] = TJTUl
13 wLicensekey[12] := H41DA;
14 wLicensekey[13] := H42DB:
15 wLicensekey[14]

16 wLicensekey[15] :

17 wLicensekey[16] := H1231:
18 wLicensekey[17] :=_H2345]
19 wLicensekey[18] :=LH68/9:]

2 SETTING AND PROCEDURE BEFORE OPERATION 2
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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

M 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. (=5~ Page 31
Troubleshooting)

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

FAC Licenselirite 1
PAC |LicenseWite

) WiriteLicense el i BEN o UK

o_bError

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

S -

Farameter + Frogram(E)

Related Functions

Open/Close All(T)

Deselect All(N)

S e -

B SD Memary Card

(@ Intelligent Function Module

Module Name/Dats Name

Last Change

Size (Byte)

£ &5 Parameter

P System Parameter (CPU Parameter

414/2017 2:11:36 PM

992

3 Mocule Parameter

4/14/2017 2:11:36 PM

048

[ 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

i mam

4{14/2017 2:11:38 PM

2192/4186(Data Memory)

- mam1

4/14/2017 2:11:38 PM

3096/6324(Data Memory)

@& POU

@ LicenseF3

EEEEEEEE A EE

4/14/2017 2:11:38 PM

552/7824(Data Memory)

Display Memory Capacity ¥

Mamary Capacity

Legend
W o=
| RS

Bl Decressed

Program Memory

Data Memory

Device/Label Memory (Fie Storage Avea)

D Memory Card

B Fressories

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".
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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 43 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.

@
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6.

MELSOFT GX Works3

7.

@ 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.

Element Selection

(Find POU) BB S| - x| vE i X |-

User Library

Library
= Lg PAC_PackagingControl_F_1.001B
= |Gy FB
= |y 01_CamAutoGeneration

PAC_PackagingControl_F

g PAC_MakelongDwellDCam

|4 STD_MakeFlyingShearCam

|3 STD_MakeRotaryCutterCam
= |y 02_MarkCompensation

|4 PAC_CalcMarkCompensation

|5 STD_CtrlAuxiliaryAxis

|2 STD_ReadMarkDetectData

/Make long dwell D-cam
/Make flying shear cam

/Make rotary cutter cam

/Compensation calculation
[Auxiliary axis correction
/Read mark detect data

= s 99_License
|5 PAC_Activation
Structured Data Type

/Package activation

[5) ProgramBady : ProgPou [PR... X

PAC_ MakeLoneDwellDGam
ibEN o bEND

i eProduct Leneth 00K

isSumofnele o bEror

iSeallength o uEmorD

9.

(Find POU) ||
User Library
= Library
@ Lig PAC_PackagingControl_F_1.0018
o mre

& [} 01_CamAutoGeneration

&8 STD_MakeFlyingShearCam
Drag and drop an FB. (@8 STD_MakeRotaryCutterCam
02_MarkCe

i pEcoentricleneth o
i £SeakectonfoeRatio o eSealStartPas
i enOutSectionAccRatio o eSealEndPos
i 1CamResabition o eSyncEndPas
iouCamilo

io 3t0utputAvis

T

Add New Data...

:a  Copy Data ctri+C
Delete Data
Rename
Sort
Order
Check Syntax

Expand/Collapse Tree

(@ Properties... Alt+Enter I

{4 PAC_CalcMarkCompensation
{28 STD_CtriAwiliaryAxis
{4 STD_ReadMarkDetectData
= )} 99_License
48 PAC_Activation
(53 Structured Data Type

The dialog box shown on the left appears.
Click the [OK] button.

The "Register Library to Library List"
window appears. Select the library file
(*.msIm) copied in the personal computer
and click the [Open] button.

Imported FBs are displayed in the Element
Selection window.

Select the FB to be used from the Element
Selection window, and drag and drop it into
the work window. The FB is added in the
Navigation window.

10. Open "Property".
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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.

2 SETTING AND PROCEDURE BEFORE OPERATION
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2.3 Updating Library Elements

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.

L1 GX 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.
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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.

EHow to check the program with the earliest execution order

12 MELSOFT GX Works3 ...71102¥AP20-PACO04AA-FX5U-4055C_RotaryCutter.gx3 - [FXSUCPU CPU Parameter] | E- [
Project Edit Find/Replace Convert View Online Debug Diagnostics Tool Window Help -8 X
P&l e b ResGRESaRRER BE s AR R oar - [=lae

ol Tk == Y=l e A - o

F FXSUCPU CPU Parameter x 4

ng Ttem List Setting Item

Change Execution Order

Input the Setting Item to Search| R}

Scan program with the earliest execution order

% Down(M)
E &

= Hame Setting Execite | oo Mame I Execution Type . [«
] Operation Related Setting Order [ Tops [ | Detailed Setting Information |

i Interrupt Settings 1 Init Lnitial \

Service Processing Setting 2 “FreOperation D Scan =
& File Setting S ——

i . . Uperation can

Memory/Device Setting
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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 27 Registering a License Key)

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

Get and register the license key. (==~ Page 27 Registering a License Key)

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

The firmware version of the PLC CPU
module is not "1.060" or later.

Update the firmware version of the PLC CPU module to "1.060" 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.

2) 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.

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.

Rotary cutter/long dwell

PLC CPU Simple Motion module

GOT

Application screens

; Application program, External input
* FB settings . X pu
: SSCNETII/H
« Cam monitor packaging machine FB group signal (D)

* Servo axis setting * Rotary cutter cam

) generation
« Production screen ) e
) * Mark compensation =
Servo Servo Servo
amplifier amplifier amplifier
|
I
| |
Cutter axis !
I
I
Rotary cutter ;
Product conveyance Uslzeﬂr?stgr N ,
sensor N i
| o | - X gm) ;
([ a
| | !
Finger sensor !
! Film feeding axis !
1 Loading conveyor axis I
I I
X Horizontal pillow packaging machine X
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Alignment conveyor

PLC CPU Simple Motion module

GOT \L

Application screens
- FB settings Application program,
c g’t packaging machine FB group
» Cam monitor i i
_ _ « Rotary cutter cam External input signal
* Servo axis setting . (DI)
generation
* Production screen .
) * Mark compensation
» Conveyor control
SSCNETII/H
Servo Servo Servo

amplifier amplifier amplifier

.
! Adjustment Supply conveyor Product loading '
! conveyor sensor sensor sensor !
1
! | ) :
I .
; o-
, L !
1
! Finger sensor ;
1
1 Adjustment Supply Loading 1
; conveyor axis conveyor axis conveyor axis |
| 1
1 1

Alignment conveyor
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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.

Rotary cutter control (cutter axis)

A cam pattern for the cutter axis is generated by inputting cam parameters of sheet length and synchronization width in the
rotary cutter cam generation FB.

Cam date for cutter axis

STD_MakeRotaryCutterCam i g Synchronization CtrlOutputAxisSync
. command —) - -
Cam auto-generation Output axis syncronized

Production setting NG for rotary cutter FB > control FB
(Cam parameter) ¥ Generates cam data from sheet Axis settings Synchronous control output
length and synchronization waiting point settings == processing of cutter axis

(Clutch and cam output)

starting point.

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 deltectlon calculation using mark Colrrectlon correction FB
Mark value detection FB vaiue
sensor ™3 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
compensaft]lon amount of the (Virtual servo positioning)
ilm axis

Alignment conveyor control

EGap 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 . Aucxiliary axis
Mark reading FB Sgltfect'on compe%sgtic_)#\ amount \C/:a()lLrSCt'on correct'an FB
sensor ™! —] calculation FB | ey 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
between workpieces. (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 TR ™ -
Mark detection data . Work loading position ; Auxiliary axis
Mark reading FB \cjaeltggtlon adjustment compensation \C/:achlrJr:ctlon correction FB
sensor ™ amount calculation FB  wmmmmmp|  Auxiliary axis control of
Current value data read Calculate the compensation the supply conveyor with
at workpiece detection amgunt to place egch 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 Alignment conveyor
Each axis synchronous control setting Each axis synchronous control setting

=

Film feeding axis \ " The above image is for the combined system.

( /7
| Horizontal pillow packaging Synchronous control : I Alignment conveyor Synchronous control I
I
| ) ) Loading conveyor Supply conveyor |
| (V:\r/iile?l 2;'50) I (Servo input aX|s)E (Servo input axis) i |
e i ! i I I L : = 4 i =
I i -_\J ‘!:- ‘!:- ‘!: b [ . L [ I
e — o || A W) A L i -
| [Starts at the speed of Hlﬂ HL& | [ |
"product length x
I lproduction quantity". (‘J b | I (.T{,; Q,; |
I C " PN I 2 NSGe 2 __aSm
Loading conveyor ::.——.-—U Jaﬁ I I e 4 V 4 seCusls v aif
I axis & 1T | I L I
| | I .
: 1 gl I — = |
E i - _f' I 1 Supply Adjustment
I = Cutter axis 11 conveyor axis conveyor aX|s|
Mark - ti Phase adjustment Gap adjustment I
| amsompensaton || Rotary | | (Virtual servo) (Virtual servo) I
(Command E: " | cutter cam I
| generation axis) = g I I
| J

(
|
|
I
|
I
|
|
I
|
I
|
|
I
|
|
I

Synchronous control operation image

3 SYSTEM CONSTRUCTION 41
3.2 Control Overview



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

+ Cutter axis waiting point: 50 mm

Start of main axis 1

Film feeding axis
synchronization command

Cutter axis
synchronization command

[mm]
A
500

Main axis

v

A t[s]
[mm]

100

Conveyor axis

[mm]
100

Film feeding axis

0

Mark compensation 0

[mm] 4 t[s]

Cutter axis

\

t[s]

1
o Product No Bag!! No Gap No Seal™
g

1 cycle section

N

P

< > <
1

*1  When workpieces are not conveyed or the spaces between workpieces are too wide, this function stops the cutter axis and film feeding
axis to prevent packaging mistakes.
*2 When spaces between workpieces are too narrow, this function stops the cutter axis to prevent sealing and cutting on workpieces.
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4

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_F).

No. | Item FB name Description Cutting and sealing Mark Alignment conveyor | Refer
control compen ence
Rotary | Flying | Long | Salion | Gap Loading
cutter | shear | dwell adjust | position
ment adjustment
01 Cam auto- STD_MakeRotaryCutter | Cam auto-generation for | © — — — — — Page
generation Cam rotary cutter 53
STD_MakeFlyingShear | Cam auto-generation for | — o — — — — Page
Cam flying shear 57
PAC_MakeLongDwellD | Cam auto-generation for | — — (€} — — — Page
Cam D-cam 63
02 Mark STD_ReadMarkDetect | Mark detection data — — — @) (€} €} Page
compensation | Data reading 68
PAC_CalcMarkCompen | Auto deviation — — — @) — — Page
sation compensation calculation 72
with mark detection
STD_CtrlAuxiliaryAxis Auxiliary axis correction — — — @) o @) Page
76
03 Alignment PAC_CalcGap Work gap adjustment — — — — o — Page
conveyor compensation amount 80
calculation
PAC_CalcPhase Work loading position — — — — — €] Page
adjustment compensation 85
amount calculation
99 Activation PAC_Activation License activation @) o o ) o @) Page
36

©: FB required for control

Version history

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

Version Description
1.000A First edition
1.001B « 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)

4 FB LIBRARY
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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.
* The circuit setting is required for any input label.

Point
The restrictions and precautions specific to each FB are separately described. Refer to the following.
==~ Page 53 Details of the FB Library
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I/0 signal processing

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

refer to "Page 53 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 53 Details of the FB Library".
For connection examples and operation timing of FBs, refer to "Page 90 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. 1
Cam auto-generation FB for rotary cutter
Output axis synchronous control FB (Cutter axis
STD_MakeRotaryCutterCam P Y ( )
| BibeN 0_bENO B |— CtrlOutputAxisSync
; —{ B:i_bEN 0_bENO B [—
—{ E:i_eSheetLength 0_bOK:B |—
E'i eSheetSyncWidth bE 5 — B:i_bSyncCommand o_bOK:B |—
— E:i t idt B [—
eshestsynet o_bEror UW: i_uCamNo o_bEror B |—
— E:i_eSyncAxisLength o_uErrorlD :UW |— _| &:i_ewaitingPos o_uErrorlD :UW | —
| E:i_eSyncStartPoint — E:i_elLengthPerCycle 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
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
— Bi_bEN 0_bENOB |— Output axis synchronous control FB (Flying shear axis)
— E:i_eMainInputAxisStartPos 0_bOK:B |— CUIOUDUAXISS
. riOutputAxissync
—| E:i_eMainlnputAxisSyncStartPos o_bErrorB |— B bEN P v bENO B
K | —{ B:il o_| B =
— E:i_eMainlnputAxisCycleEndPos 0_uErroriD :UW .
i . 0_eMainlnputAxisSyncStartPos:E |— —{ B:i_bSyncCommand 0_bOK:B |—
— E:i_eOutputAxisSyncStartPos ) - :
) ) o_eMainInputAxisSyncEndPos:E |— UW:i_uCamNo o_bError:B |—
—| Bi_eOutputAxisSyncEndPos 0_eMainlnputAxisCycleDonePos:E |— —{ E:i_eWaitingPos o_uErrorlD :UW |—
— Evi_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
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. 1
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 0_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 |—
—1 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_ReadMarkDetectDsta Automatic compensation calculation
B:i_bEN ©_bENO B — using mark detection FB
UW: i_uLatchDataRangeChangeRequest 0_bOK :B [— PAC_CalcMarkCompensation
D: i_dLatchDataRangeUpperLimit o_bError :B — —— B:i_bEN 0_bENO :B —— AUXi”ary axis correction FB
D: i_dLatchDataRangeLowerLimit o_uErrorlD :UW |— J‘ UW: i_uMarkDetectSettingNo 0_bOK :B [—— STD_CtrlAuxiliaryAxis
0_dMarkDetectData :D :| D: i_dMarkDetectData o_bError :B |— —|B:i bEN 0_bENO :B |—
0_uMarkDetectCount :UW UW: i_uMarkDetectCount o_uErrorlD :UW —— — E:i_eCompensationStartPos 0_bOK:B |—
UW: io_uMarkDetectSettingNo  io_uMarkDetectSettingNo :UW —LI —1 UW:i_uMi imit 0_dC D D:i_dC o_bError B |—
DUT: io_stOutputAxis io_stOutputAxis :DUT o_uMissedMarkAmount :UW —— DUT: i_stOutputAxis o_uErrorlD :UW |—
L DUT: io_stOutputAxis io_stOutputAxis :DUT —E DUT: i_stAuxiliaryAxis 0_bCompensationComplete :B f—
—— DUT: io_stC io_stC :DUT DUT: i_stC
4 FB LIBRARY
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Mechanism

Combination of FBs

Alignment
conveyor

« The work gap adjustment compensation amount calculation FB is used to align unevenly fed workpieces at equal spaces.

« 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

I oLENOB I ] BiLEEN C0ENO 8 Compensation amount buffer FB

— UW: i_uLatchDataRangeChangeRequest 0_bOK B [— —{ Ei_eWorklength obOKB L

| -1 statcnpatarangetpportim obErors | | Eri_esensoposiion overor® | SaveCompensationBuffer

—| b i_dLatchDataRangeLowerLimit o_uEmoriD W |— D: i_dMarkDetectData o_uEmoriD UW — BribEN O bENO B [— Auxiliary axis correction FB

P I I ey o o 0: i_dCompensationAmount o.bBusy B |— STD_ CiriAuxiiaryis
— uwio o ow o o ow U LoMarkDetectCount ouEmiD 8 [ —{& i cCompensatonsiarios o0k B [~
— ouT:io_stoutputaxs o_st out OUT:io_stOutputinis e sovmis 001 [~ | o o o o Erors [—
— | outiioz o our f— DUT: o_stoutputaxis Io_stOutputAxis DUT OUT: _stOuputaxis o_uErroriD W [—

N T — o_bCompensationComplets 8 |—
| our: i stcampensatonsating

« 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."?

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_CaloPhase
I Il e obEno s Compensation amount buffer FB
| u: LuLatchDataRangeChangoRequest ovoks|—  —] EleWarkiengn 080K B
—| -1 cLatcnDstaRangeUpportmit obemore[—  — E ieSensoreosiion o.bror B SaveGompensationBuffer
—! b:i_dLatchDataRangeLowerLimit o_uErorlD UW [ — —| E: i_eWorkLoadPosition o_uErmoriD UW — BribEN o bENO B [— Auxiliary axis correction FB
o o o o_dCompensationAmount D 0: i_dCompensationAmount obBusy B [ STD_ CulAuiiaryAxs
o u i o o 0L o8 [— e ien obenos |
J o w o, o ow —{ UMW L_oarkDetectCount BN 8 [— | i cCompensationStarPos ook |-
—| outsio_stoupuans o stOutputs DUT DUT: io_stOutputaris wootrn o [—] | o o ol o Eror8 [—
— ourio o out OUT: fo_stOutputans fo_stOuputxis DUT OUT: _stOuputaxis o_uerono uw |
JH P — o_bCompensationCampiete 8 |—
| our: i stcampensatonsating

*1  For details of the output axis synchronous control FB, refer to the following.
=~ Page 90 APPLICATION PROGRAM EXAMPLE

*2  For details of the compensation amount buffer FB, refer to the following.
=~ Page 90 APPLICATION PROGRAM EXAMPLE
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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-F FX5 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
Command generation axis Pr.340 Command generation axis valid setting A
parameter 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 Auxiliary 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

4 FB LIBRARY
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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-F FX5 Simple Motion Module User's Manual (Advanced Synchronous Control)

Memory area Control | Name Setting method
data 1) STD_MakeRotaryCutterCam (Cam auto-generation for rotary cutter)
No. 2) STD_MakeFlyingShearCam (Cam auto-generation for flying shear)

3) PAC_MakeLongDwellDCam (Cam auto-generation for D-cam)
4) STD_CtrlAuxiliaryAxis (Auxiliary axis correction)

1) 2) 3) 4)
Synchronous control Cd.380 Synchronous control start — — — A
system control data Fetch cycle: Operation cycle
Cam Camdata | Cd.600 Cam data operation request — @) (€} —
operation | operation Fetch cycle: Main cycle
control Cd.601 Operation cam No. — @) (€} —
data

Fetch cycle: At requesting
cam data operation

Cd.602 Cam data first position — o @] —
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 — ©) o —
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
operation | generation
control
data

Cam auto-

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

O: 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 on the parameters, refer to the following.
L1 MELSEC iQ-F FX5 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 A
parameters 2 Fetch cycle: At writing to buffer memory
Pr.95 External command signal selection A
Fetch cycle: At the rising edge of "[Cd.190] PLC READY signal"
Mark Pr.800 Mark detection signal setting 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 "[Cd.190] PLC READY
signal"
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 "[Cd.190] PLC READY
signal", 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 "[Cd.190] PLC READY
signal", 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 "[Cd.190] PLC READY

signal"

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-F FX5 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 A
Fetch cycle: At request
Mark detection control data | Cd.800 Number of mark detection clear ©)
request
Fetch cycle: Operation cycle
Cd.801 Mark detection invalid flag A
Fetch cycle: Operation cycle
Cd.802 Latch data range change request O (i_uLatchDataRangeChangeRequest)

Fetch cycle: Operation cycle or DI

input

©: 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.
1 MELSEC iQ-F FX5 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 © (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

©: 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)

Name

STD_MakeRotaryCutterCam

Function overview

Item

Description

Function overview

This FB automatically generates cam data for rotary cutter.

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.

Output axis setting

STD_MakeRotaryCutterCam

B:i_bEN

E: i_eSheetLength

E: i_eSheetSyncWidth

E: i_eSyncAxisLength

E: i_eSyncStartPoint

E: i_eSyncSectionAccRatio
UW: i_uCamResolution
UW: io_uCamNo

DUT: io_stOutputAxis

o_bENO :B | Execution status
o_bOK :B | Normal completion
o_bError :B | Error completion

o_uErrorlD :UW | Error code

; . Cam auto-generation
io_uCamNo :UW cam No.

io_stOutputAxis :DUT | Output axis setting

Applicable hardware and
software

Applicable module

FX5-40SSC-S, FX5-80SSC-S

Applicable CPU

MELSEC iQ-F series

Engineering software

GX Works3

Number of steps

1556 steps

FB dependence
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Item Description

Function description This FB automatically generates cam data for driving the rotary cutter.
 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 181 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-F FX5 Simple Motion Module User's Manual (Advanced Synchronous Control)
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Labels

Hinput labels

Name Label name Data type | Read Setting range Description
timing™’
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. Set the sheet length.
precision Set this value for the cam axis length per
real number cycle.
Mark pitch
—p
Sheet length
+ 0.01 < Sheet length < 10000.00
[(Optional) Same unit (with two digits after the
decimal point (fixed))]
Sheet i_eSheetSyncWidth Single 0 Refer to the description. Set the length of the section where the output
synchronization precision axis is synchronized with the sheet.
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_eSyncAxisLength Single 0 Refer to the description. Set the cycle length of the output axis (rotary
axis length precision cutter).
real number + 0.01 < Synchronous axis length < 10000.00
[(Optional) Same unit (with two digits after the
decimal point (fixed))]
Synchronization | i_eSyncStartPoint Single T Refer to the description. Set the synchronization starting point of the
starting point precision output axis to the sheet.
real number + 0.00 < Synchronization starting point <
Sheet length
[(Optional) Same unit (with two digits after the
decimal point (fixed))]
Synchronous i_eSyncSectionAccRa | Single T -50.00 < Synchronous section Set this item when the fine adjustment of the
section tio precision acceleration ratio < 50.00 [%] synchronous speed in the synchronous
acceleration real number section is required.
ratio Synchronous section speed = Synchronous
speed x (100% + Synchronous section
acceleration ratio)
Cam resolution i_uCamResolution Word 0 256/512/1024/2048/4096/8192/ Set the cam resolution of the cam to be
[Unsigned] 16384 generated.

*1

EOutput 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_uErrorD 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 | io_uCamNo Word [Unsigned] 0 1 < Cam auto- Set the cam No. to be automatically generated
cam No. generation cam for the cutter axis.

No. < 64
Output axis setting io_stOutputAxis AXIS_REF — — Refer to the output axis setting below.

Output axis setting (AXIS_REF structure)

Axis number AxisNo Word [Signed] 0 1 < Axis No. < Set the axis No. of the output axis to be used for
maximum number | the cutter axis.
of axes of the This FB uses the unit set in "[Pr.1] Unit setting" of
module used the axis No.

Unit number StartlO Word [Signed] 0 1H < Unit number | Simple Motion unit number
<10H

*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 FX5-40SSC-S, FX5-80SSC-S

Applicable CPU MELSEC iQ-F series

GX Works3

Engineering software

Number of steps

4808 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)"

"o_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 (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 181 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-F FX5 Simple Motion Module User's Manual (Advanced Synchronous Control)
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Labels

Hinput labels

Name Label name

Data type

Read
timing™’

Setting range

Description

Execution i_bEN B

command

it I

On, off

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

Main input axis i_eMainlnputAxisStart
cycle starting Pos
point

Single T
precision
real number

Refer to the description.

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

i_eMainlnputAxisSync
StartPos

Main input axis
synchronization
starting point

Single 0
precision
real number

Refer to the description.

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.]

i_eMainInputAxisCycl
eEndPos

Main input axis
cycle ending
point

Single T
precision
real number

Refer to the description.

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.]

i_eOutputAxisSyncSta
rtPos

Output axis
synchronization
starting point

Single 0
precision
real number

Refer to the description.

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.]

Output axis i_eOutputAxisSyncEn
synchronization | dPos
ending point

Single T
precision
real number

Refer to the description.

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.]

4 FB LIBRARY
4.2 Details of the FB Library

60



Name Label name Data type | Read Setting range Description
timing*1
Output axis i_eOutputAxisMaxLen | Single T Refer to the description. Set the movement amount limit value of the
movement gth precision output 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_eSyncSectionAccRa | Single T -50.00 < Synchronous section Set this item when the fine adjustment of the
section tio precision acceleration ratio < 50.00 [%] synchronous speed in the synchronous
acceleration real number section is required.
ratio Synchronous section speed = Synchronous
speed x (100% + Acceleration ratio)
Cam resolution i_uCamResolution Word T 5 < Cam resolution < 2048 Set the cam resolution (Number of
[Unsigned] coordinates) of 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 | io_uCamNo Word [Unsigned] 0 1 < Cam auto- Set the cam No. to be automatically generated for
cam No. generation cam the flying shear.

No. < 64
Output axis setting io_stOutputAxis AXIS_REF T — Refer to the output axis setting below.

Output axis setting (AXIS_REF structure)

Axis number AxisNo Word [Signed] 0 1< Axis No. < Set the axis No. of the output axis to be used for
maximum number | the flying shear axis.
of axes of the This FB uses the unit set in "[Pr.1] Unit setting" of
module used the axis No.

Unit number StartlO Word [Signed] T 1H < Unit number | Simple Motion unit number
<10H

*1  []: Always, T: When the FB is started (cannot be changed)
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PAC_MakelLongDwellDCam (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
PAC_MakelLongDwellDCam
Execution command | B: i_bEN o_bENO :B | Execution status
Product length | E: i_eProductLength o_bOK :B | Normal completion
Synchronous angle | E: i_eSyncAngle o_bError :B | Error completion
Seal length | E: i_eSeallLength o_uErrorlD :UW | Error code
Eccentric Iength E: i_eEccentricLength o_eSyncStartPos :E gtér;tciggogézig:ion
acce?;,:hi?::;g E: i_eSealSectionAccRatio o_eSealStartPos :E | Seal starting point
In;izgrélgﬁzicgg E: i_elnOutSectionAccRatio o_eSealEndPos :E | Seal ending point
Cam resolution | UW: i_uCamResolution o_eSyncEndPos :E Sr)]/gﬁ]r;rc;r:)iﬁtion
Cam auto-generaion | yy: jo_uCamNo io_uCamNo :UW S:;”ﬁg_to'ge“era“"“
Output axis setting | DUT: io_stOutputAxis io_stOutputAxis :DUT | Output axis setting
Applicable hardware and | Applicable module FX5-40SSC-S, FX5-80SSC-S
software Applicable CPU MELSEC iQ-F series
Engineering software GX Works3
Number of steps 9226 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) | - - ___ A - -_______

P1: Synchronization

N . .
starting point (o) ,.,!k' \ Eccentric length (i)

| |

| | L 1
1 1
1 1
H +—> H
! Synchronous |
! \Seal length (i) angle (i) !
1 1
1 1
! Product length (i) I * (i) === Input label
1 < »
1 1

(0) *++ Output label
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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 P5 )
. YR - o Synchronous angle (i)
180 T
T Seal endin
% point (o) 9 Product length (i)
PO
: : et S >
0 100 200 300 400 500 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_eIlnOutSectionAccRatio (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 @ : Synchronous section 0%
360 4 section (+0%)

A : Synchronous section +50%

Synchronous @ : Synchronous section -50%

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] N Synchronous
section (+0%)

@ : Synchronous section 0%

360 + A : Synchronous section +50%
Synchronous @ : Synchronous section -50%
section (+50%)
—
270 + P5
P4 L .
3 Synchronous angle (i)
180 T P2

Product length (i)

t t t —>
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_elnOutSectionAccRatio are set

Output axis point Synchronous section (-50%)

[degree] N iycr;ic(:)hnrc()zgtf) PG @ : 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 Error|D.

« For details of error codes, refer to "Page 181 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 I/O definitions.

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-F FX5 Simple Motion Module User's Manual (Advanced Synchronous Control)
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Labels

Hinput labels

Name Label name Data type Read Setting range Description
timing™’
Execution i_bEN Bit |—| On, off On: The FB is activated.
command Off: The FB is not activated.
Product length | i_eProductLength | Single T 0.1 <Productlength <100000.0 | Set the product length.
precision real [mm] Work length
number

Product length

Synchronous i_eSyncAngle Single 0 0.1 < Synchronous angle < Set the angle including the seal section and inlet/outlet
angle precision real 180.0 [degree] section.
number
Seal length i_eSealLength Single T 0.1 < Seal length < 100000.0 Set the seal section length.
precision real [mm]
number
Eccentric i_eEccentricLengt | Single T 0.1 < Eccentric length < Set the distance from the center of the seal section to
length h precision real 100000.0 [mm] the center of the circle.
number
Seal section i_eSealSectionAc | Single 0 -50.0 < Seal section Set this item when fine adjustment of the synchronous
acceleration cRatio precision real acceleration rate < 50.0 [%] speed in the sealing section is required.
rate number Synchronous section speed = Synchronous speed x
(100% + Acceleration ratio)
Inlet/outlet i_elnOutSectionA | Single 0 -50.0 < Inlet/outlet section Set this item when the fine adjustment of the
section ccRatio precision real acceleration rate < 50.0 [%)] synchronous speed in the inlet/outlet section is
acceleration number required.
rate Synchronous section speed = Synchronous speed x
(100% + Acceleration ratio)
Cam resolution | i_uCamResolutio | Word 0 9 < Cam resolution < 1024 Set the cam resolution of the cam to be generated.
n [Unsigned]

*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 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_eSyncStartPos Single precision real @] 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 @] 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 O 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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HI/O labels

Cam auto-generation Set the cam No. to be automatically generated for the

cam No.

io_uCamNo

Word [Unsigned]

1 < Cam auto-
generation
cam No. < 64

Output axis setting

io_stOutputAxis

AXIS_REF

Refer to the output axis setting below.

Output axis setting (AXIS_REF structure)

Set the axis No. of the output axis to be used for the D-

Axis No.

AxisNo

Word [Signed]

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

Module number

StartlO

Word [Signed]

1H < Module
number < 10H

Simple Motion module number

*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
L?:E]C:nggt?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
o_dMarkDetectData :D | Mark detection data
o_uMarkDetectCount :UW | Mark detection counts
Mark detection setting No. | UW: io_uMarkDetectSettingNo io_uMarkDetectSettingNo :UW | Mark detection setting No.
Output axis setting | DUT: io_stOutputAxis io_stOutputAxis :DUT | Output axis setting
Applicable hardware and | Applicable module FX5-40SSC-S, FX5-80SSC-S
software Applicable CPU MELSEC iQ-F series
Engineering software GX Works3

Number of steps

1113 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

A
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

[Md.801] Mark detection .
data storage area >< /(

< 300 \3, > 400

Execution status (o) &‘T \\ \\ \j—
: \

Normal completion (0) \\ \ v
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 ErrorlD.
« For details of error codes, refer to "Page 181 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.
LTl MELSEC iQ-F FX5 Simple Motion Module User's Manual (Application)
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Labels

Hinput labels

Name Label name Data type | Read Setting range Description
timing™’
Execution i_bEN Bit |—| On, off On: The FB is activated and reading of mark
command detection data starts.
Off: The FB is not activated.
Latch datarange | i_uLatchDataRangeC | Word |_| 0 < Latch data range change Request the latch data range processing.
change request hangeRequest [Unsigned] request < 2 Set either of the following values 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 datarange | i_dLatchDataRangeU | Double word | When -2147483648 < Latch data range Set a valid upper limit value as latch data at
upper limit value | pperLimit [Signed] requesting | upper limit < 2147483647 mark detection.
the latch [The unit setting depends on the
datarange | axis No. setting value in the output
change axis setting.] (10'4 mm, 105 inch,
10 degree, pulse)
Latch datarange | i_dLatchDataRangeL | Double word -2147483648 < Latch data range Set a valid lower limit value as latch data at
lower limit value | owerLimit [Signed] lower limit < 2147483647 mark detection.
[The unit setting depends on the
axis No. setting value in the output
axis setting.] (10 mm, 108 inch,
108 degree, pulse)

*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 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.

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,
107 degree, pulse)

Refresh cycle: At updating mark detection counts

Mark detection
counts

o_uMarkDetectCount

Word [Unsigned]

*2

The mark detection counts after Execution command
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_uMarkDetectSetting | Word [Unsigned]
No. No

1 < Mark detection
setting No. <
maximum number
of mark detection
settings of the
module used

Set the reference number of mark detection data.

Output axis setting io_stOutputAxis AXIS_REF

Refer to the output axis setting below.

Output axis setting (AXIS_REF structure)

Axis number AxisNo Word [Signed] 1< Axis No. < Set the axis No. of the output axis used for mark
maximum number | compensation.
of axes of the This FB uses the unit setting of the main input axis
module used corresponding to the output axis.

Unit number StartlO Word [Signed] 1H < Unit number | Simple Motion unit number
<10H

*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
PAC_CalcMarkCompensation
Execution command | B:i_bEN o_bENO :B | Execution status
Mark detection setting No. | UW: i_uMarkDetectSettingNo o_bOK :B | Normal completion
Mark detection data | D: i_dMarkDetectData o_bError :B | Error completion
Mark detection counts | UW: i_uMarkDetectCount o_uErrorlD :UW | Error code
pe'\r/':]iﬂs(s"iﬁgeégﬁﬁg UW: i_uMissedMarkLimit o_dCompensationAmount :D | Compensation amount
o_uMissedMarkAmount :UW | Mark undetected counts
Output axis setting | DUT: io_stOutputAxis io_stOutputAxis :DUT | Output axis setting
Compensation control setting | DUT: io_stCompensationSetting  io_stCompensationSetting :DUT ggﬁ;@?g:ﬁ%iﬁ;
Applicable hardware and | Applicable module FX5-40SSC-S, FX5-80SSC-S
software Applicable CPU MELSEC iQ-F series
Engineering software GX Works3
Number of steps 3473 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 flying shear 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 181 List of Error Codes".

4 FB LIBRARY
4.2 Details of the FB Library 73



Item Description

Restrictions and  Execute this FB in a fixed cycle.
precautions « 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 is normal at the next cycle, "0" is stored in error.

Labels
Hinput labels
Name Label name Data type | Read Setting range Description
timing*1
Execution i_bEN Bit |—| On, off On: The FB is activated.
command Off: The FB is not activated.
Mark detection i_uMarkDetectSetting | Word T 1 < Mark detection setting No. < Set the reference number of mark detection
setting No. No [Unsigned] Maximum number of mark detection | data.
settings of the module used
Mark detection i_dMarkDetectData Double word |—| -2147483648 < Mark detection data | Enter o_dMarkDetectData (Mark detection
data [Signed] < 2147483647 data) of the FB STD_ReadMarkDetectData.

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

Mark detection i_uMarkDetectCount Word |—| 0 < Mark detection counts < 65535 Enter o_uMarkDetectCount (Mark detection
counts [Unsigned] [times] counts) of the FB
(Ring counter) STD_ReadMarkDetectData.

A compensation amount is calculated at
update of this data.

Mark undetected | i_uMissedMarkLimit Word |—| 0 < Mark undetected permissible Set the permissible value of the mark
permissible [Unsigned] counts < 100 [times] undetected counts.
counts If the value of the mark undetected 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_uErroriD 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 range Description
timing™’!
Output axis setting io_stOutputAxis AXIS_REF — — Refer to the output axis setting below.
Compensation control | io_stCompensationSett | PAC_COMPENSA | — — Refer to the compensation control setting below.
setting ing TION_REF
Output axis setting (AXIS_REF structure)
Name Label name Data type Read Setting range Description
timing*1
Axis number AxisNo Word [Signed] T 1 < Axis No. < Set the axis No. of the output axis used for mark
maximum number | compensation.
of axes of the This FB uses the unit setting of the main input axis
module used corresponding to the output axis.
Unit number StartlO Word [Signed] T 1H < Unit number | Simple Motion unit number

<10H

Compensation control setting (PAC_COMPENSATION_REF structure)

Name Label name Data type Read Setting range Description
timing*1
Minimum eMinTolerance Single precision T 0.0 < Minimum Set the lower limit value of the compensation
compensation amount real number compensation range with an absolute value.
Maximum eMaxTolerance Single precision T amo'unt < Set the upper limit value of the compensation
compensation amount real number Maximum range with an absolute value.
compensation

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

*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 FX5-40SSC-S, FX5-80SSC-S

Applicable CPU MELSEC iQ-F series

Engineering software GX Works3

Number of steps

5348 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 181 List of Error Codes".
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Item Description

Restrictions and « If a series of processing (from operation processing to compensation completion) is not completed until the next mark detection,
precautions 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), 201 to 200 + maximum
number of module axes (command generation axis), and 801 to 804 (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.

* When the command generation axis is specified as the main axis or auxiliary axis, the command generation axis parameter and
command generation axis positioning data are used. Do not operate the following control data during FB execution.

"[Cd.300] Command generation axis parameter No. designation”
"[Cd.301] Command generation axis parameter setting value"
"[Cd.302] Command generation axis parameter control request"
"[Cd.303] Command generation axis positioning data No. designation”
"[Cd.304] Command generation axis positioning data designation"
"[Cd.305] Command generation axis positioning data setting value"
"[Cd.306] Command generation axis positioning data control request”

» When the command generation axis is specified as the auxiliary axis, positioning start of the auxiliary axis may delay after the
compensation starting point is passed. The delay amount varies depending on the execution cycle (scan time) and motion
operation cycle of this FB. Check operation on the actual machine, and set the compensation starting point.

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-F FX5 Simple Motion Module User's Manual (Advanced Synchronous Control)
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Labels

Hinput labels

78

Name Label name Data type | Read Setting range Description
timing™’
Execution i_bEN Bit |—| On, off On: The FB is activated and the
command compensation operation is available.
Off: The FB is not activated.
Compensation i_eCompensationStart | Single T Refer to the description. The compensation starts when the main input
starting point Pos precision axis point per cycle reaches the set value.
real number * 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_dCompensationAmo | Double word |_| -2147483648 < Compensation Input the compensation amount.
amount unt [Signed] amount < 2147483647
[The unit setting depends on the
axis No. setting value in the auxiliary
axis setting.] (10'4 mm, 10 inch,
10 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_stCompensationSett | PAC_COMP | — — Refer to the compensation control setting
control setting ing ENSATION_ below.
REF

Output axis setting (AXIS_REF structure)

Name Label name Data type Read Setting range Description
timing*1
Axis number AxisNo Word [Signed] T 1 < Axis No. < Set the axis No. of the output axis used for mark
maximum number | compensation.
of axes of the The unit setting of the main input axis that drives
module used the output axis is also used by the compensation
starting point.
Unit number StartlO Word [Signed] T 1H < Unit number | Simple Motion unit number
<10H
Auxiliary axis setting (AXIS_REF structure)
Name Label name Data type Read Setting range Description
timing™’!
Axis number AxisNo Word [Signed] T 201 < Axis No. < Set the axis No. of the auxiliary axis used for mark
200 + maximum compensation.
number of The unit setting of the axis is used for the unit of
command the label used by the auxiliary axis.
generation axes of
the module used
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Compensation control setting (PAC_COMPENSATION_REF structure)

Name Label name Data type Read Setting range Description
timing*1
Positioning data No. uPointTableNo Word [Unsigned] 0 1 < Positioning Set the positioning data No. for performing the
data No. < 100 compensation operation.
Compensation axis eCompensationSpeed Single precision T Refer to the Set the positioning speed for compensation.
speed 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 uCompensationAcc Word [Unsigned] T 0 < Compensation | Set the positioning acceleration for compensation.
acceleration acceleration <3 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 uCompensationDecel Word [Unsigned] T 0 < Compensation | Set the positioning deceleration for compensation.

deceleration

deceleration <3

0: [Pr.10] Deceleration time O
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)

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.
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

FX5-40SSC-S, FX5-80SSC-S

Applicable CPU

MELSEC iQ-F series

Engineering software GX Works3
Number of steps 2235 steps
FB dependence —
4 FB LIBRARY

4.2 Details of the FB Library



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 (ErrorlD: 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 o amount amount
Calculated compensation amount
7" (Current value - Previous value of

the mark detection data)

Calculated Maximum Compensation amount
compensation amount /\ compensation amount (°_dCompensationAmount)
10
+ 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 181 List of Error Codes".

o

Calculated
compensation amount

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.

» The command generation axis cannot be used as a main input axis.

« 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 Description
timing*1

Execution i bEN Bit |—| On, off ON: The FB is activated.

command OFF: The FB is not activated.

Work length i_eWorkLength Single precision | T Refer to the description. Set the work length.

real number Work length

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 position i_eSensorPosition Single precision | T Refer to the description. Set the distance between the sensor of the

real number gap adjustment conveyor that detects the
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 detection i_dMarkDetectData Double word |—| -2147483648 < Mark Enter STD_ReadMarkDetectDataFB of
data [Signed] detection data < 2147483647 | o_dMarkDetectData (Mark detection data).
[The unit setting depends on
the axis No. setting value of
the output axis setting.] (1 04
mm, 10 inch)
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Name Label name Data type Read Setting range Description
timing*1
Mark detection i_uMarkDetectCount Word [Unsigned] |—| 0 < Mark detection counts < Enter o_uMarkDetectCount (Mark detection

counts

65535 [times]
(Ring counter)

counts) of STD_ReadMarkDetectDataFB.
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

be held"’

Description

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
amount

o_dCompensationAmount

Double word [Signed] —

The calculated compensation amount is stored.

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
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, 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 Description
timing*1
Mark detection io_uMarkDetectSetting | Word [Unsigned] | T 1 < Mark detection setting Set the reference No. of mark detection data.
setting No. No No. < Maximum 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_stCompensationSetti | PAC_COMPENS | — — Refer to compensation control setting below.
control setting ng ATION_REF
Output axis setting (AXIS_REF structure)
Name Label name Data type Read Setting range Description
timing*1
Axis No. AxisNo Word [Signed] 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.
Module number StartlO Word [Signed] T 1H < Module number < 10H Simple Motion module number
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Compensation control setting (PAC_COMPENSATION_REF structure)

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

FX5-40SSC-S, FX5-80SSC-S

Applicable CPU

MELSEC iQ-F series

Engineering software

GX Works3

Number of steps

2311 steps

FB dependence

4.2 Details of the FB Library
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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)

o

Finger
(partition plate)

yaC

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.

HWhen 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)

EWhen 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

10

« 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 181 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.

» The command generation axis cannot be used as a main input axis.

« 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
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Labels

Hinput labels

Name Label name Data type Read Setting range Description

timing™’!
Execution i bEN Bit |_| On, off ON: The FB is activated.
command OFF: The FB is not activated.
Work length i_eWorkLength Single precision | T Refer to the description. Set the work length.

real number

Work length

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.]

Single precision | T
real number

Sensor position | i_eSensorPosition

Refer to the description.

Set the distance between the sensor that
detects the workpiece on the supply conveyor
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 loading i_eWorkLoadPosition Single precision | T 0.0 < Work loading position < Set the distance between the finger edge and
position real number "[Pr.439] Cam axis length per work edge on the loading conveyor.
cycle"
Mark detection i_dMarkDetectData Double word |_| -2147483648 < Mark detection | Enter STD_ReadMarkDetectDataFB of
data [Signed] data < 2147483647 o_dMarkDetectData (Mark detection data).
[The unit setting depends on
the axis No. setting value of
the output axis setting.] (10
mm, 10 inch)
Mark detection i_uMarkDetectCount Word [Unsigned] |_| 0 < Mark detection counts < Enter o_uMarkDetectCount (Mark detection

counts

65535 [times]
(Ring counter)

counts) of STD_ReadMarkDetectDataFB.
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
be held™

Description

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

amount

Double word
[Signed]

The calculated compensation amount is stored.

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, 105 inch)

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.
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HI/O labels

Mark detection io_uMarkDetectSetting | Word [Unsigned] | T 1 < Mark detection setting No. | Set the reference No. of mark detection data.
setting No. No < Maximum 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_stCompensationSetti | PAC_COMPENS | — — Refer to compensation control setting below.
control setting ng ATION_REF

Output axis setting (AXIS_REF structure)

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

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

Module number | StartlO Word [Signed] ) 1H < Module number < 10H Simple Motion module number

Compensation control setting (PAC_COMPENSATION_REF structure)

Minimum eMinTolerance Single precision | T 0.0 < Minimum compensation Set the lower limit value of the compensation
compensation real number amount < Maximum range.
amount compensation amount < If the compensation amount absolute value is
"[Pr.439] Cam axis length per smaller than this setting, "0" is stored in the
cycle" compensation amount.
Maximum eMaxTolerance Single precision T Set the upper limit value of the compensation
compensation real number range.
amount 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 [Signed] Axis number
Unit number StartlO Word [Signed] Simple Motion unit number

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 0
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

Rotary cutter SSCNETII/H AP20-PACO004AA-FX5U- Page 91 Rotary Cutter
4OSSC_RotaryCutter_****.gx?)*1

Long dwell AP20-PACO004AA-FX5U- Page 105 Long Dwell
40SSC_LongDwell_**** gx3™!

Alignment conveyor AP20-PAC004AA-FX5U- Page 119 Alignment Conveyor
80SSC_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 Rotary Cutter

This section describes the system configuration and program specifications of program examples for a horizontal pillow
packaging machine using the rotary cutter mechanism.

System configuration

AP20-PAC004AA-FX5U-40SSC_RotaryCutter_****.gx3 (SSCNETII/H)

PLC CPU Simple Motion module
FX5U FX5-40SSC-S Servo amplifier
\l/ \L MR-J4-B
GOT2000 : Axis 1 Axis 2 Axis 3

GT2105-Q

SSCNETII/H

Production speed:
60 products/min
Product length: 500 mm Cutter axis

HG-KR (3000 r/min)
4194304 pulse/rev
Movement amount: 360 degree/rev

Film mark pitch
500 mm

1 1 1
Rotary cutter

<
)
=
~

| | PZEERN |
500 mm
‘ Finger pitch . . .
. . Film feeding axis
Loading conveyor - Finger HG-KR (3000 r/min)
axis _ sensor 4194304 pulse/rev
HG-KR (3000 r/min) Movement amount: 500 mm/rev

4194304 pulse/rev
Movement amount: 500 mm/rev
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Control specifications

Item Cutter axis Film axis Conveyor axis Main axis
(Rotary cutter)

Axis No. 1 2 3 4

Unit setting 2: degree 0: mm 0: mm 2: degree

Home position return

Data setting method

Data setting method

Data setting method

Auxiliary axis No.

2 (Command generation axis)

3 (Command generation axis)

Cam No.

1

0 (Straight cam)

0 (Straight cam)

Clutch

Address

Address

Address

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
* Preparing operation (Servo ON/OFF)
* Home position return

Scan

FBD

Operation

* Error reset

* JOG operation

» Cam generation

» Cam data reading

* Synchronous control start
* Operation start/stop

Scan

FBD

PackagingControl

* Mark compensation
« Initial phase adjustment
* No Product No Bag/No Gap No Seal

Fixed cycle (131) 10ms”!

FBD

HMI_IF

Touch panel I/O processing

Scan

ST

*1 Set the fixed cycle interval so that one or more interrupts are executed per mark detection.
In this program, the fixed cycle interval is set on the assumption of the minimum product length (50 mm).

FB

The following table lists the FBs used in this program.

BPAC_PackagingControl_F

Item FB name Description Execution type™! | Program
Activation PAC_Activation License activation Macro type PreQOperation
Cam auto-generation STD_MakeRotaryCutterCam Cam auto-generation for rotary cutter 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.
LLIMELSEC iQ-F FX5 Programming Manual (Program Design)
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BExample Prg Control (Application program control)

FB name Description Execution type"! Program
MotionReady Simplemotion ready Macro type PreOperation
HomePositionReturn Home position return Subroutine type PreOperation

CtrlOutputAxisSync

Output axis synchronization control

Subroutine type PackagingControl

ReadStrokeCamData

Cam data reading for stroke ratio data format

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.

LLIMELSEC iQ-F FX5 Programming Manual (Program Design)

Devices to be used

This program example uses a device as an interface between the PLC CPU and the GOT.

The following table lists the range of use for the device.
For details of device assignment, refer to "Page 176 List of global labels".

Item Symbol Point Range
Internal relay M 680 7000 to 7679
Data register D 1000 7000 to 7999

Parameter

For the settings of the parameter, refer to the project.

CPU parameter

The latch range setting of the memory/device setting has been changed as follows from the initial values.

Latch Range Setting
Latch (1} | Latch (2) |

==

Ma. Device Paints {Decimal) Start End -
=] 6500 500 5990 | T
3596 00 4095
16 0 15 =
100 100 199
44 20 it |
G200 200 G999
1 7080 7080

10
1
12
13

Explanation
<<{Read from Device (hieh speed) Area>>

Set the latch device thieh speed), range and latch type.

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.22] Input signal logic selection": Lower limit

Positive logic

"[Pr.22] Input signal logic selection": Upper limit

Positive logic

"[Pr.82] Forced stop valid/invalid selection"

Disabled

"[Pr.116] FLS signal selection": Input type

Buffer memory

"[Pr.117] RLS signal selection": Input type

Buffer memory

"[Pr.118] DOG signal selection": Input type

Buffer memory
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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
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Synchronous control image

The synchronization control image set in the rotary cutter program example is shown below.

ESynchronous control (whole image)

Main axis
(Virtual servo) [

Address clutch

I Command for No Product
Igeneration No Bag/No Gap
!axis 3 Loading No Seal
conveyor axis
Auxiliary axis for
initial phase focusing
Command
generation
axis 2
i Film feeding axis‘

Auxiliary axis for mark
compensation, initial

1
I
I
I
1
I
I
I
I
1
I
I
I
i A
I
I
I
1
I
I
I
1
1
I
I
I
1 phase focusing

Main axis per cycle

Product
length
360 degree
<>
360 degree Dgﬂeirzls(o . @ Rotary cutter

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]) A 1 | |

. o Finger
Use the speed-position switching control sensor f \
(ABS) so that the virtual servo stops at 0 |Rotary cutter cam|

degree.
Straight cam | ) / \ Cutter

stroke
Product Mark 360 degree
length pitch <>
500 mm ggsotance Product length
mm
<> L K 500 mm j
Product length Product length

\ 360 degree ) k 500 mm
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Program processing

Initial (Initial parameter setting)

Set each variable's initial value and constants.
* Production information parameter

» Rotary cutter cam generation parameter

* Film axis parameter

* Mark compensation parameter

» Conveyor axis parameter

» Cam monitor screen parameter

+ Unit conversion coefficient parameter

PreOperation

BAIl axes servo ON processing
Perform all axes servo ON with the switch of the servo axis setting on the GOT screen.

Simple motion start
MotionReady 1
MotionReachy

Execution command

b llAxisSe rvoOin i_bEM o_bENO

HEHome position return
Perform home position return with the switch of the servo axis setting on the GOT screen.

Axis! home position return
HomePositionReturn i
HomePositiorReturn

Auxis! start home r

bHPR_Executel i bEN 0_bEND

R cutter axis setting Axis! complete ho

sl complete
stRoutterfxis '— istAxi= o bHPRComplete —| bHPR_Complete!

Operation

HError reset processing
Perform error reset with the switch of the servo axis setting on the GOT screen.

Azl error eset Aods #1 Axis ermor--
) bErorReset! == N¥CA320 )

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.

Aoaist JOG speed Axis ¥ 05 gpese
b dompeedt = UI¥GA31BUD |

Axis! JOG (Forward)  Axis #1 Foreard rue-
b bForvardJOSl =l UIYGEOI0I0 |

Aol JOG(Reverse) Auds# Reverse nu
§ bRewerse 0G1 — UI¥G0I@RO0 )
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BECam data generation
Cam data is generated according to the values set in the rotary cutter screen displayed on the GOT.

Cam Pattern Generation

Cam auto—generation for rotary cut---
STD Make Fota vCutterCam 1

Foutter cam gener==

bRCCamCreate

Sheet length

STD_Mzke FotaryCutterGam
ibEN

obENO @ Rrutter cam gener--

bRCGamCreate

‘ eRCSheet Leneth :

Sheet synchronga--

BRCSheet Syncitidth

Gircumferential lere==

ERCSwnc Axizl eneth

oniation st
e RCEyncsta tPont

Svnchrone ation zect ion ace

‘ £RCSynoSect on AccRatio ]—

Rcutter cam resol--

uRCCGamPesolution

Routter cam Mo.

uRGCamMo
Rcutter axis settne

stRCutterdxis

!

ieSheetLength f:10]4

Gam generaton F---

bRCCamG reateErrod

1 e5heetSyncitidth o_bError

ieSwcfcsLeneth o_uErrorID
i e5wncStartPoint

i e5wnciectionfccRat o

iuCamBeso Lition

10 uGamto

in_stOutput fxis

BECam data reading

The cam data reading of the rotary cutter is performed for the cam monitor on the GOT screen.

Cam Data Read Out

Cam data reading

Cam data reading fo--- P bResdGamData
Rﬁroke@amjﬁa EM EMO
Gam data readine Fead cam Ma. Monitor cam Mo.
iBEN  obENO & s d = uMonCamNa__
—— PP | -
Read cam Mo. Cam data reading =
i1CamNo o bError EN ENO
Monitor cam Mo.
o uErrorID d ubdonCamio ’

Gam resobtion rea=-

o_uCamFezolution
Minimum one cycle-
o_dMnInVal
Maximum one cyck--

o dMadival
Minimum stroke a---

o dMinOutVal
Maximum stroke a=-

o_dMaxOutial

Camdata
o tCanot
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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.

{ Main fxis OperationSpeed Setting and Preparation For Operation Start ]
Operation start cantr
I bOperationStart i TR gy bSyneltriStart
f {7} EN ENO — EN ENO EN ENO
Production speed Axis #4 Positianhe
_Operationspend

st d—s dm 1 s d = L1¥Ga600
L | s 24 Command—
600000 et 2 U1¥G9004-D

MOV WOV HOW
— ENO EN EN ENO
s #4 Speed-pos fcis #4 Speed-pos
[ ] H s d = Uit [ 2 == 1 == d f={ UMNGB__§
MOV MOV
L—— en ENO EN ENO
Axis #1 External o Aois 22 External -
( 1 —_— d = UG [ 1 — = d UT¥GH05

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 monitor the process during synchronous control.

Synchronous Control Mode Start

fis] ctrloutput adis & Axisd ctrl output sxis

Synchronous contr=- BCtr D utputdxis | b Dutputdxizd
bESyncCtriStart ) ( ) { )

Possble operation Bzl ctrl output a-- fxis? cirl output &+ Axigd ctrl output &=
I bOperationStart OK bGtr OutputAxis 10K bCtr Dutput fxis 20K BCtr Dutput Axis 30K Synchronous contr= Synchronous contr=-  Synchronous contr=-
]l L ]l | ]l L ]l | f ’ ¥G3I6320
[ 1 | | | | } | | { U1#GIE3200  Jef UTHGIEI20] e UIEC [

Ih synchronous co-=-

Synchronous contr=- | AND_EQ blhSyncCtr|

bEyncCtristart J— EN

fixis #1 Axis oper g

foxis #2 fxis operar-

U 1G2409 f— =1 U1¥G2509 = s1
52 15 1 s2

[
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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 Axiz Positioning Start and End

Qiperation start Possble operation In operation Production comples=- In synchronous co-- fexis #4 Positionne-
bOperationStart bOperationStart OK bOperationStatus bProd O mp blnSyncCtrl LH¥G30134.0
1 1 1 L 1/} ] L {S)
1 1 1T T 1 T =7
In operation
bOperationStatus

Stop operation with the [End] switch in the production screen displayed on the GOT.

In operation Operation start fiz # Speed-pos---
bOperationStatus bOperationStart U1¥G4667 0
] | 111 i
| B | L I‘I’I \S}
Aoiz #4 Status fixiz #4 Positionne--
HEG2717 0 LII¥GSDJS-1.D
111
» I‘I’l (Rf
fxizd BUSY fixic #4 Speed-pos---
J1¥G315013 U1¥G4667 0
111 N
l‘l’l <Rl
Ih operation
b perationStatus

Operation stops when production ends.

ArLbLs =l Production comple--

| TRUE I— EM EMO EM EMC bProductCo mp

Production quantit--- Operation start

§ dProduct'Volumeln = 51 { hiperationStart

Current product ion==-

WP roduct'VolumeCut =— 52

(=1

EStart mark compensation

Check that film phase focusing is completed, and start mark compensation using the [Compensation start] switch in the mark
compensation screen displayed on the GOT.

Film #xie Mak Compensation Gontrol

Stat mark compenrs  Film phase abenme--- Read mark detect--- Read mark detect---

Start mark compen--- Read mark detect: -
bMark DetectEnable bFilmédComp bRead Ma kDetect--- bRead MarkDetect--- bMark DetectEnable bRead Ma kDetects--
] L ] L I/I fs\ I‘Irl N
11 LI | I s =1 A
Cak mark comperr-- Cak mark comperr-- Cak mark compen=-
bCakMarkCompen = bGak MarkCompere= bCak Mar kCompen:-
1} rl
L | b
Cir | avcahary acis e--- Gitr | ausaliary ace Gir | awpahary acs
bGtr Wwxiliary AxisE-=" bCtr W liary fuds bCte 1Buxiliary fxiz
] L r{
|/l \S>
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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.

l Mark Gampention Gontral

Mark detection data R e Compensation value calc
D D PAGC Cak MarkCs

1
Cale mark comperssation PG R a2 Gake mark compensation er--

= ibEN o bEND bCak MarkCompen sation = ibEN 0 bEND

Read mark detect data

Compensation value positioning

Laich data range change request Mark detect DI Na. 2hie posi
el chDstaRengsChangsRenuest ==t iul atchDataRangsChangsRequest o bOK i uMarkDetestSettneNo 050K ETL Lt vy |
Mark detection upper i Wark detection deta Girl suwiialy s SN T
il sichDataFange pper Limit = idLatchDataRanesUpperlimit o bErrar i dMark Detect Data @ bEmar ibEN abENO
Mark detection brer limit Mark detect counter Compensation star=
izt chDataFangs Lower Limit = idLatchDataRargelowerlimit o uErrorlD uhark DetCount i uMark DetectCount o_uEmerID § eCompStartfos et ieCi o hOK
Mark undetected - Wiark compersatior Gl aulal ais error
o, dMarkDe tectData i imit 0.0 {iCompensationvalush— | dCo mpensation Amount @ bErar
Film axis settne
o_uMark D tectCount o_uMissedMarkAmount i st0utputcis o.uErrorID
Mark detect DI No Film axis settng Film awxciliary axis—=-
io uMarkDetec tSett nebo o stOutput s i.5tAuzliery Axis o bGompensationCampk te
Film axis setting Mark compensation setting Mark compensation setting
StFimfr =t o StOutput A stFimMarkCompersation = o stCa npensationSetting siFimMia kCompensation = istCompensationSettng
Mark ca mpensatio Command eneratt--

U1¥G61996UD

AND_EGL MOVP
en eno e eno

Settinl Latch dat-- ‘

UT¥G58682 =i <1 —
(B

Mark compensation dec_fime  Gommand generatr--

udCompensationDecel el UT¥G61998UD

Latch data range change request
ul st chDataRang=Changs Request
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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.).
The cutter axis operates in the same phase as the main axis.

I Film Feed Initisl Phase Adjustment ]
V¥ phase slignmen LIRS IR Conve yer phase unit conwe =
) dCPhaseadiCsic =] IN 1N d0 wPhaseidiCalcTemp |
Unit conwersion far
§_eDeereeTotim
Operation start First Mark datect First Mark detect
bOparaticnStart Me bFirstharkDate ct M bFirstharkDate ct
1} EN END 1/} EN END (S
Setlingl Number o+ Merk detect counter Mark detect count---
§ UiEEsaesn  j— s 4 ] uMarCont ] 5 d [ uFrebsrkCount )
Operation start
bOparaticnStart AL Mo
{ } EN END o EN END
Mark detect count--- Mark detect counter Mark detect count---
§uPretsrkCount = si § MakCount  f— s d [ uFrebsrkCount )
Mark detect counter
§ uMarkCount — 52 Mark deteckion
o
Operation start Mork deteckan Complete flmmar-~  Fim phase slignme -+
I bOperationStart bMarkSenscr bFilmMarkDetect bFilmAgC omp
11 1T} 1) 1
I 1 F 1T} 1 )
— e e — s 1 = Complete fim mar-
DMINUS DMINUS DFLIIS MOD.E DMINUSF P et o
EN END f————————— N END ————————————— EN END —————————— EN END ——————— &N END
Avds #2 Real curre- Aods #2 Currant v Film phase slicnme -
f urvcesson — o 4 il Ui¥Ga4rD  — st o — 4 —_— —_— d —{ dFiimPhaseAdiCalci)
Setlingl Mark dete- | fods #2 Dam asis I Aods #2 Gam asis 1+ Film phase alignme -
f UrvGRasion  b— a0 £ § UisGaEeTaD b 2 § UixGasETaD — N2 §  dFimOfet  p— s2
Complete film mar~-  Complete conveyo'  Complete fim phas e
1 bFilmMarkDetect BOvAdOomp bFimAdiGomp
I { | | |-} EN ENO
Filrm phase alignme--- Film phase alienme
dFiimPhaseAdlale }o- 1 d —{dFimPhas=AdfCalc
Gonveyor phase uni conver
dCvPhaseAdpalcTemp=|= s2
DOIVSION ANDDLT DMINLEF
b En ENO EN ENO EN ENO
fis #2 Gam axis b Filmcam half cyck  Film cam ha cyck Film phase alignmes Film phase alienm
U1¥G36672D k= s1 d dFilmHaliCyc] dFilrm Gy 0] sl dFimPhaseAdfCalc = s1 d —{ dFilmPhaseAdialc
Film phase alignmes Aodis #2 Cam ais b
- =2 dFimPhassAdfCalc =i s2 U1¥G36672.0 s2
DDIVSION ANDD 5T DPLLSF
b En ENO EN ENO EN ENO
fis #2 Gam axis b Filmcam half cyck  Film cam hatf cyck Fics #2 Cam ais b Film phase alien
UI¥GI66720 o= sl d [~ dFimHelCyc| dFimHaGye [1]_J=— s1 UT¥G366720 sl d —{ dFilmPhaseAdiale
Film phase alignmes Film phase aligne-
-2 - =2 dFimFhaseAdialc =i s2 dFimPhaseAd(Calc j=—t 52
Fim axs correctio=*
DMOVF MOVP MOV MOVP oFimAdiDaaSet
L En ENO EN ENO EN ENO EN ENO
Fili phase alienme Command gznerat Command generatr Command generati Gommand generati==
dFimPhaseAdCals J=] & d d = U¥G62102 = d —{ UG08 P s d = UT¥G62106
8 J
Film x5 comestion amount write. completed —> Positionne start I Complete fimphss  Command generatr~  Command generatr  Film axis comection
bFimAdiComp UI¥GE20920 UGEI037E bFilm#dDataSet
Fim axis comrectio  Gommand esnerati= _— Gommand esnerati- | | { } {R}——
1 bFilmédjDataSet UT¥G621060 U1¥G620920
I i | ENO Command generati-  Complete fimphas=  Command generatf=-
Gommand generati=- URGSI03TF bFimAgiComp UI¥GE20920
d = LI1¥G61938 L— | (S) {R}——=
In synchronous co--  Gomplete fim phas—  Gomplete fim mar--
blnSyneCirl bFimédiComp bFimMarkDetect
] ).
W
EMOVF
L N ENO

Cutter phass aliav
RGOt
Film phase aligme

eFimOffset
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Timing for phase focusing

Adjust the phase of the discharge conveyer and film feeding to match the finger position or film mark position on the conveyer
to the offset point (synchronization starting point) of main axis per cycle when the main axis is started. After completion of
phase focusing for conveyor axis, phase focusing for film axis is performed. After completion of phase focusing, the clutch

control of the cutter axis is turned on and production starts from the next cycle.
* 1 cycle length (product length): 500 mm
« Offset point per cycle (synchronization starting point): 245 mm
« Finger point: One cycle detection point at startup (conveyor) 400 mm
— Compensation amount 400 mm - 245 mm = 155 mm
» Mark detection point: One cycle detection point at startup (film feeding) 100 mm
— Compensation amount 100 mm - 245 mm = -145 mm

Since the main axis of the film feeding axis is the discharge conveyer axis and the compensation amount of the conveyor axis is
included in the operation, get the difference from the finger compensation amount. After the conveyor axis has been compensated, the
compensation of the film axis is started.

— -145 mm - 155 mm = - 300 mm

Since the compensation amount exceeds the half of 1 cycle length, the difference from 1 cycle is the compensation amount of the film
feeding axis.

— -300 mm + 500 mm (1 cycle) =200 mm

Start of main axis

Mark sensor

Conveyor axis
phase focusing
completion
Film feeding axis
phase focusing
completion

|
1
1
1
Finger sensor | 1
|
1
1
1
1
1
1
1

Cutter axis
clutch control

A
[mm]

500

Main axis 400
245

100

0

[mm]

500
400

Conveyor axis

0 ' T L
(Auxiliary axis)15gT"T" _______ -:7?_‘-:'

A
[mm]

500 -~
Film feeding axis

100 |---
0

(Auxiliary axis)ZOgT L e bbb @I

A== =

d A
[degree] Production is started from the

Cutter axis | next cycle after the cutter axis
(Rotary cutter) I clutch control turns on.
0 i

i Synchronous 1
' section '
1 1
1 1

1 cycle
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BNo Product No Bag/No Gap No Seal processing

When workpieces are not conveyed during operation or sealing is impossible due to the deviation of workpieces, turn off the

clutches of the cutter axis and film feeding axis to suspend the processing without stopping the main axis.

l

Cutter Axis Synchronous Timne Control l

l

Film &xie Synchronous Timhe Control

Axiz] synchronous control
Cir Dutput AxisSyvnc |

izl ctrl output axis

Cutter axis clutche

bRGCutter Sync

Riutter cam Mo

uRGGamio

Cutter phasze align--

eRCOffset

Product length

eFroductlength

Stroke amount

eintorke Amount

Routter axis setting

Citr Dutput AxisSync
ibEM o bEMD
i bSyncCommand o bOK
i.uCamMo o _bError
i eWaitineP os o uErrorID

ielenethPerCycle o_blhSyne
i eStrokeAmount
1 eClutchOnSmoothingdmount

1 2ClutchOHS moothing Amount

i stOutput Axie

_[

Mo Froduct detection

bMoProduct
I 1.1

Mo gap detection
bProduct Deviation

#foas? synchronous control
Citr Dutput AxieSyvnc 2
feisd ctrl output axis SO
b obENO
Bzl ctrl output & Film axi clitch OM
ECt Dutputfixis 10K ibSymeCommand 0. hOK
fixiz] ctrloutput acis error
biCtr KDutput fxs 1Error l 0 ]— iuGamio o_bError
Film phase alignme---
eFilmOffset i eWaitinePos o_uError D

Complete fim phas:--
bFilm&djComp
] L

Cutter axis chtch-

bRCutter Sync ]

T i1

LI |
Film axiz cltch ON

bFilmSwne '

Product length
eProductlength

Mark: pitch

eMark Fitch
T

Film axic settng

ielengthPerCyck o binSync
i eStrokeAmount
i eClutchOnSmoothingdmount

i 2ClutchQHS moothing Amount

i ztOutput Axie

Bxiz? ctrl output a=-
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Timing for No Product No Bag/No Gap No Seal
No Product detection I I

No gap detection | ]

Film feeding axis (£|_@| ) Q)

clutch control

Cutter axis < —

clutch control

[mm] 4 7A No Prod& \ N%A

No Bag ! No Seal H
KU D, R R R - S R R, Rt

Main axis

0

[mm] 4

500 |--------~ R
Conveyor axis /
0

————q--==-
1
1
1
1
1
1
1
1
1
1
]
r
1
1
1
1
1
1

>

[mm] ]

Film feeding axis

1 1
1 1
1 1
! 1
! 1
! 1
! 1
1 1
_____________ e — — — — — — - ——— — —
500 ] ]
1 1
! 1
1
1
!

0 T e l—

7

Smoothing
section

P T T S S T

»

[degree] 4

Cutter axis
(Rotary cutter)

tfs]

1 cycle 1 cycle 1 cycle 1 cycle 1 cycle

HMI_IF (Touch panel I/O processing)

The processing for displaying the GOT screen is performed.
* Axis status monitor and lamp display

* Error reset processing

* FB error monitor

* 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-PAC004AA-FX5U-40SSC_LongDwell_****.gx3 (SSCNETII/H)

PLC CPU Simple Motion module
FX5U FX5-40SSC-S Servo amplifier
\l/ \L MR-J4-B
GOT2000 - Axis 1 Axis 2 Axis 3

GT2105-Q

SSCNETII/H

Production speed:

60 products/min

Product length: 500 mm D-cam axis
Frm e e ———— A HG-KR (3000 r/min)
1 Film mark pitch 4194304 pulse/rev
H 500 mm Movement amount: 360 degree/rev
i < ; 1]
1 L L \ Mark L
i W sensor
i

1 | 1
| | DZRRN |
500 mm L dwell
‘ Finger pitch . . . ong dawe
. Film feeding axis
Loading conveyor  Finger HG-KR (3000 r/min)

axis sensor 4194304 pulse/rev

HG-KR (3000 r/min) Movement amount: 500 mm/rev
4194304 pulse/rev

Movement amount: 500 mm/rev
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Control specifications
Item D-cam axis Film axis Conveyor axis Main axis
(Long dwell)
Axis No. 1 2 3 4 (Virtual servo)
Unit setting 2: degree 0: mm 0: mm 2: degree

Home position return | Data setting method

Data setting method

Data setting method

Auxiliary axis No. —

2 (Command generation axis)

3 (Command generation axis)

Cam No. 1

0 (Straight cam)

0 (Straight cam)

Clutch Address

Address

Address

Program configuration

Language

The following languages are used i
* Program comment: English
 Label comment: Japanese, Engl

List of programs

n this program.

ish, Chinese (Simplified)

Program name

Description

Execution type

Describing method

Initial

Initial parameter setting

Initial

ST

PreOperation

« License activation
* Preparing operation (Servo ON/OFF)
* Home position return

Scan

FBD

Operation

« Error reset

* JOG operation

» Cam generation

» Cam data reading

* Synchronous control start
* Operation start/stop

Scan

FBD

PackagingControl

* Mark compensation
« Initial phase adjustment
* No Product No Bag/No Gap No Seal

Fixed cycle (131) 10ms”!

FBD

HMI_IF

Touch panel I/O processing

Scan

ST

*1 Set the fixed cycle interval so that one or more interrupts are executed per mark detection.

In this program, the fixed cycle interval is set on the assumption of the minimum product length (50 mm).

FB

The following tables list the FBs us

ed in this program.

BPAC_PackagingControl_F

Item FB name Description Execution type™ | Program
Activation PAC_Activation License activation Macro type PreOperation
Cam auto-generation | 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.
LLIMELSEC iQ-F FX5 Programming Manual (Program Design)
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BExample Prg Control (Application program control)

FB name

Description

Execution type"!

Program

MotionReady

Motion module ready

Macro type

PreOperation

HomePositionReturn

Home position return

Subroutine type

PreOperation

PackagingControl

CtrlOutputAxisSync Output axis synchronization control Subroutine type
ReadCoordinateCamData Cam data reading for coordinate data format 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.
LLIMELSEC iQ-F FX5 Programming Manual (Program Design)
Devices to be used
This program example uses a device as an interface between the PLC CPU and the GOT.
The device range is shown below.
For details of device assignment, refer to "Page 176 List of global labels".
Item Symbol Point Range
Internal relay M 680 7000 to 7679
Data register D 1000 7000 to 7999
Parameter

Refer to the project for parameter setting details.

CPU parameter

The latch range setting of the memory/device setting has been changed as follows from the initial values.

Latch Range Setting
Latch (1} | Latch (2) |

==

Ho. Device Paints {Decimal) Start End
v 5500 0
3506 s00 4095
16 ] 15
100 100 194
44 n ix}

G300 200 6999

1 nan

nan

»

m

Explanation
<<{Read from Device (hieh speed) Area>>

Set the latch device thieh speed), range and latch type.

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.22] Input signal logic selection": Lower limit

Positive logic

"[Pr.22] Input signal logic selection": Upper limit

Positive logic

"[Pr.82] Forced stop valid/invalid selection"

Disabled

"[Pr.116] FLS signal selection": Input type

Buffer memory

"[Pr.117] RLS signal selection": Input type

Buffer memory

"[Pr.118] DOG signal selection": Input type

Buffer memory

5 APPLICATION PROGRAM EXAMPLE
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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

5 APPLICATION PROGRAM EXAMPLE
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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)

Main axis
(Virtual servo)

Loading i

conveyor axis

Command
generation
axis 3

Auxiliary axis for

initial phase focusing Address clutch

for No Product
No Bag/No Gap
No Seal

v
D-cam axis

Command
generation
axis 2

Film feeding axis ‘

AN
Auxiliary axis for mark
compensation, initial

phase focusing

[P " h ki h ottt 1 1§ 1 1 1 1 1 — 1 —

Main axis 1 cycle
Product -
length
360 degree 1 —— Long dwell
~ 7
360 degree $
Set the product length as the cam stroke A [
length and start the virtual servo at the _‘-_L-_I_‘_:
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
degree.
| Long dwell cam
Mark
Product pitch D-cam
length distance stroke
500 mm F—— 500mm [ <] 360 degree C—
<> < rd < rd
Product length Product length Product length
360 degree 500 mm 500 mm
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Program processing

Initial (Initial parameter setting)

Set the initial values and constants for each variable.
* Production information parameter

* Long dwell D-cam generation parameter

* Film axis parameter

* Mark compensation parameter

» Conveyor axis parameter

» Cam monitor screen parameter

+ Unit conversion coefficient parameter

PreOperation

BAIl axes servo ON processing
Perform all axes servo ON with the switch of the servo axis setting on the GOT screen.

Simple motion start
hlotionfFe ady_ 1
totionReady

Execution command
[ baAllsisSerodn | ibEN  obENO
[ 0 ——— i.bAmplessMode

[ 1 } i_wStartio

HBHome position return
Perform home position return with the switch of the servo axis setting on the GOT screen.

Axis] home position returm

HorrePositionRetun 1
Arinlebtart b HomePositionRetumn
bR Execute i_bE o_bEMNOD
[HCam axis setting Axisl complete hoe-
stOCamdxis I— istfxisz o bHPRComplete — bHP R Completed

Operation

HError reset processing
Perform error reset processing with the switches in the servo axis setting screen displayed on the GOT.

[ bl::rn;rFiese-t}- :—: _'=:-.15-Z-;:- ]

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.

Axizl JOG speed fxiz #1 JOG spee-
§ uddosSpesdl = UTG3IEUD |

fxiz! JOG (Forward)  #Axiz #1 Forward rue-
) bForwardJOG1 = UT¥G301010 4

fxiz] JOG (Reverse)  fxiz #1 Reverse rue-
§ bReverse JOGT Jee{  UT¥G301020_ 4
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BECam data generation
Cam data is generated according to the values set in the long dwell screen displayed on the GOT.

[ rr— ]

Lone Dwell cam generation
PAC Makel onegDwelDCam 1

P &G _Makel oneg DwellDGam l
Lone Dwell cam ge==-
1bEN obENO W Long Dwell cam gee -
Product leneth bLOC amiCreste
ieProductLeneth o bOK {R) -
Svnc angle nput Long Dwell cam ge=--
ieSynchnele o bError
Seal leneth nput
isSeslensth o_uErrorID )
Eccentric distance:-- Svnchrongation st
w— ieEccentricLength o_eSyncStartPos
Seal zection acceleration re=-

‘ el DEealsectionfc cFRatio ]— ieSealectonficcRatio 0 eSealStartPos
Entrance exit section accek-
¥ &L DhOutSectionAccFatin = ielhOutSectionficcRatio 0 eSealEndPos

Lorg Dwell Cam Mo,

ul DCamResolut ion 1uCamBeso Lition o_e5yncEndPos

Long Dwell Gam re=--

ul DCambMo o uCamMo
D-Cam axiz settng
ztDCambx i o =tOutput A

ECam data reading
Read the cam data of the long dwell for the cam monitor screen displayed on the GOT.

Cam Data Read Out

Ciam datareading

M bReadCamData
EM EMND
Cam data reading for coord—- Rebdtoameilas Menitor-cameNo-
RealCordnsteCanDea | : ’
Gam data readin ReadCoordnateCamData
e o.bwol
—— T R
Read cam Mo. Cam data reading--
iuCambo o bErmar
Monitor cam Mo
ouEmorlD d
Gam resoltion rea-:
o_uCamCoordinate Mumber
Minimum one cycle--
o_dMinTnval
Maximum one cyc k-
o dMaxdnVal
Minimum stroke a-=-
o dMnOutVal
Maximum stroke g+
o_dMaOutial
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.

[ Main Axis OperationSpeed Setting and Preparation For Operation Start ]
Operation start Synchronous contre-
1 bOperationStart ZIh Ry 1Y bSyneCirBtart
[ 11} o EN ENO — EN ENO EN ENO
Production speed fixis #4 Positionine™
0 Speed st di—s d s d = UTGEE00
—_—] ¥
/0000 = 2 ¥G9004-D
WOV WOV MOV
EN ENO EN ENO EN ENO
Axis #4 Speed-pos foas #4 Speed-poge Axis #4 Speed-pos-
[ 2 ) s d = Giss [ 2 T s d = UGG P [ 1 == d — UGG §
MOV WOV
EN ENO EN ENO
fis #1 External o+ Axis #2 Etemal -
[ 1 J—_— d = UG p [ 1 == d = UEGHI )

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 monitor the process during synchronous control.

Synchronous Gontrol Mode Start

figl ctrloutput ade  Aws? cirl output oz Axisd oirl output adg

Synchronous contre== Gy D utput fixis 1 bGir Dutput Axis2 b IDutput feis 3
bSyneCtr Start - ( ) { } ( )
Pazsble aperatian Aozl ctrl output &= foas? cirl output & fcied ctrl output &=
I b perationStart Ok b Dutputfis 10K bCtr D utput fixis 20K bCr Dutputfixiz 30 K Synchronous contr=  Synchronous confr=  Synchron
1 L 11 1 L 11 { .
[ 11 11 1 I 11 { U1¥GE6320.0 e UT¥GEGII00 i ]

Ih synchronous oo
AND_EQ AND_EQ) AND_EQ blnEynoCte]

bEynottrstart EN ENO o N ENO oo N ENOD

fixis #1 Axis operar=- dixis #2 Axis opera-

UT#G240) = s UG08 J— sl
52 18 [— =2 1 = =2

Synchronous contr== [
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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.

Man Axis Positioning Start and End

Qperation start Possble operation In operation Production comples= In synchronous co-- Axis #4 Positionng =
bOperationstart bOperationStart OF bOperationstatus bProductCom blnswncCtrl L#GE30134.0
] 1 ] L I/l ] L e IS\
i LI | L | LI | =7
In operation

b perationStatus
{

=7

Stop operation with the [End] switch in the production screen displayed on the GOT.

In operation Operation start fixiz #4 Speed-post-
bOperationStatus bOperationStart UI¥§4E\E?.D
] 1 JiL
i I‘LI \SI
iz #4 Status fxiz #4 Positionhg
U¥GE2717.0 UI¥GSD\IS4.D
JiL
1 ‘I' I {RI
fxizd BUSY fixiz #4 Speed-pos---
UT¥G31501.3 UI¥G4B\B?.U
111
L R
In operation
b perationStatus

Operation stops when production ends.

AMDD_LE RST .
Production comple==
TRUE — EN ENO = EMN ENO = bFroductComp
Production quantrt--- Operation start
=1 d == bOperationStart
Current product on===
[dProduct‘-.-’qumeOut]— =2

EStart mark compensation

Check that film phase focusing is completed, and start mark compensation using the [Compensation start] switch in the mark
compensation screen displayed on the GOT.

Film Axie Mark Compengation Control

Stat mark compens  Fim phase akenme--- Read mark detect: - Read mark detect---

Start mark compen--- Read mark detect:--
bMark DetectEnable bFilmAd|Comp bRead Ma kDetect- bRead MarkDetec t-- bMark DetectEnable bRead Mar kDetect-
I | ] L I/I IS\ I IJ'I N
I L | LI | [ | A= I LA | b
Gak mark comperr=-  Calc mark compenr-- Cak mark compenr=-
bCakMakGompen=-  bGak MakGompene-- bGak MarkGompe
I/I [
L | A=
Cir| auxiliary axie e Gitrl auxiliary axs Ctrl awcabary axs
bCr Bwcciliary AoasE bGr nciliary fxis B [Builiary Axis
] ~L r{
|/l \S}
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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.

l Mark Gompention Contral

Mark detection data
=z

Read mark detect data error Compensation value calc
bRead M: PAC CakMarkCr
- PAC_CakMar kCompensation

Mz

Gake mark compensation

Cak mark compensation er-

Read mark detect data

bReadMakD ibEN 0bEND bCak MarkCompensation = ibEN 0bEND X
Latch data range chaee request Mark detect Dl Mo, Compeqeation yehe positionine
ULsichDstaRene=Chang=Feguest ==t i ul stchDataRangeChangsFequest 050K uMarkDetectSett heNo 50K B
Makldctcetrppenlime Wark fictcotion dota Gy B G R E
Lt chDataPanzelpperlimi e i dlatchDataRangeUpperlimit o bError idMarkDetect Data o.bError ibEN o bENO
Mark detection bwer lmit Mark detect counter Gampensation star-—
HLatchDat aFangelower Lim it == i dlatchDataFangelowerLimit o uErrorID uMark DetCount iuMeark DetectGount o_uErrorID § cCompStartPos | ieG 0_bOK
Mark undetected p— Mark co mpensatio--- Gtrl auwilialy axis eror
o dMarkDetectData imit i imit 0_dGe idC o bEmor
Film axis seiting
o uerk De teciaunt ol SiFimfce i stOutputfixis o.uErrorID
Mark detect DI No Film axis setting Film auxiliary ais~
io,uMer kDetectSett ngNo o stOutput A i o b Jet
Filim ascis sstthe Mark compensation sstting Mark oo mpensation setting
StFimics = in StOutput s StF ImMarkCompe nsation = in 510 mpensationSetting stFimMakConpenzation = i stCompensationSetting
Mark i Gommand esnerati--
I A o J——{ UTeGEI89EUD )
EN ENO EN ENO
Settngl Lateh dat- | Latch data range chanes request Mark compensation dec. time  Command generati=-
UI¥G54602 = sl 0 - uLat chDataRangeChangeRequest udCompensationDecel —{ UT¥GE1983UD
|
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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 Feed Initial Phase Adjustment

EE——

OV phase signmen- ERTEGEL - PRI Conveyor phase unit conve -
f dC VRt aseAdiCale =t IN 1Nt — N dCvFheseAdiCalcTemp )
N2
Uit fr
§ eDerreeTobim
Operation start First Mark detect First Mark detect
blperationStart Mo bFirstharkDete ct HoM bFirstharkDetect
11 11
i | EN END 1/} EN ENO
Setting! Mumber o Mark detect counter Meark detect count--
§  nxcsss0 s d MakGount ] s d [~ uPreMarkDount i
Operation start
e an e AHDMEL RN
{ | EN END El END
Mark detect count Mark deteot counter Mark detect countr
§ wFreMarkCount e =1 §  uMarkCount el s d e UFrebfarkCount )
Mark detect counter
§  uMarkCount i 52 Mark deteciion
=
Operation start Mark detecion Gomplete fim mar=  Fim phase alignme--
l bilperation Start bhariSensor bFilmharkDeteot bFiImAgIC omp
11 11 L 11
I 1F 17} 4
Comple e film mar-
DMINUS DMINUS CRLLS MODE CHMINUEP T e o
EN ENO =) END EN EMD EN EMD EN ENO
Aods #2 Real curre s 2 Current war Film phaze slignme
f UiscessoD — st d qif Ulsceemern — = d =l d 1] El d —{ dFilmFhazeadical o
Seffingl Merk defe- Avis #2 Gam ais | s #2 Cam s I Film phase slisnme -
o1 ! ! 1
f Ur¥Gsaseen  — 52 =2 { Ur¥GaesTen — s2 f(n¥G3saTen — N2 f dFimofeet — 52
Complete fim mar+  Complete conveyor~  Complete fim phas--+ BMINEP
1 bFimMarkDetect bCvAdComp bFimédiComp
]l 1 1l 1 ] /L
I I LI} v EN ENO
Film phase alienme-- Film phase slenme--
dFiimPhassAdialc le &1 d = dFilmPhaseAdialc
Conveyor phase unit conver
dCvPhazeAdalcTemp I 52
DDNVEION ANDDLT DMINLEP
b En ENO EN ENO EN ENO
Fodis #2 Cam axis b Fimcam haf cyck  Fimcam half cyck: Film phase alignme- Film phase alienme=--
UT¥G366720 = st d = dFimHaliCyel @ _dFimHaliCye (0] = s1 dF imPhassAdiGalc = s1 d —~{dFimPhaseAdfals
Film phase alianm fixis #2 Gam axis b
2 Rl =2 dF ImPhassAdioalc = 52 UI¥G3667 2D 52
DONMEION ANDDLGT DPLUSP
b En ENO EN ENO EN ENO
Focis #2 Gam axis b Filmcam haff cyck  Fimcam half cyck: fixis #2 Gam axis b Film phase alienme--
UT#G36872D |- <1 d = dFimHaliCycl @ #_dFimHaliCye [0] = <1 UT¥G36672D B d [—{dFimPhaseAdCalc
Film phase slianm Film phase slame-
= <2 dF imPhaseAdiCale =t s2 dFimPhaseAdiCale =t 52
Film axis corectio
DMOVP MOWP MOWP MOVP bFimPiDataSet
- EN ENO EN ENO EN ENO EN ENO
Film phase alienme Gommand generatr-+ Command generatre Gommand generatre- Gommand generati=-
dFimPhaseAdfCale s d s d = O®G62102 s d = 0¥G62103 P s d = L1¥G62106
)-l § >-|
[ Film axis comectin amount write completed —> Positionng start l Gomplete fimphas=  Gommand eeneratr-  Gommand eenerati  Fim axis correction-
bFilmediComp U1¥G620920 UT4GE103TE bFim#d) DataSet
. 1L ] L ]l L
F\\hmpaxls comectio=  Command gznerati- O Command genersti- 1} | } { | {R——
l iimédjDataSiet UIHGE2106.0 UHGE2092.0
[ { | EN ENO {S) Command generatr  Gomplete filmphase  Command generati+
Gommand generati= UHGE1037F bFimediComp U¥GE20920
i — 4 = Umceiase I {S) {R——

Th gynchronous oo

Complete fim phas==  Complete film mar--

bInSyneCirl bFilmAdiComp b
)
AY
EMOVP
= EN ENO
Lond dwell phase -
- o s

Film phase alignm

eFilmOfisst
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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. After completion of phase
focusing for conveyor axis, phase focusing for film axis is performed. After completion of phase focusing, the clutch control of
the cutter axis is turned on and production starts from the next cycle.
* 1 cycle length (product length): 500 mm
« Offset point per cycle (synchronization starting point): 245mm
« Finger point: One cycle detection point at startup (conveyor) 400 mm
— Compensation amount 400 mm - 245 mm = 155 mm
» Mark detection point: One cycle detection point at startup (film feeding) 100 mm
— Compensation amount 100 mm - 245 mm = -145 mm
Since the main axis of the film feeding axis is the conveyor axis, the operation includes compensation amount of the conveyor axis.
Calculate the difference from the finger compensation amount. After the conveyor axis has been compensated, compensation of the film
axis is started.
— -145 mm - 155 mm = -300 mm
Since the compensation amount exceeds the half of 1 cycle length, the difference from 1 cycle is the compensation amount of the film
feeding axis.
— -300 mm + 500 mm (1 cycle) = 200 mm

Start of main axis

Mark sensor

-

Conveyor axis
phase focusing
completion

|

1

:

) 1
Finger sensor L
1

1

1

1

1

1

1

1

Film feeding axis
phase focusing
completion

D-cam axis
Clutch control
A
[mm]

500 ;

Main axis 400
245

100

0

SRRk GESE DES| ENERE SRS T

[mm]

500
400

Conveyor axis

0 i 1
(Auxiliary axis) 155T——1——-' ——————— -.76——i-|-
0 1 1 | 1

A
[mm]

[ .

500 -

A -
A
- - -

Film feeding axis

100 |- -
0

(Auxiliary axis) 2001“ -1
0 |
[degree]“

1
.
1
! After D-cam axis clutch control
1
1
1

D-cam is ON, the next cycle starts
(Long dwell) production.
! ! Synchronous ! ! ! 1
' i section E E i tfs]
IA LIA LIA LI
+ 1cycle "+ 1cycle 1 1cycle
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BNo 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.

|

D—-Cam Axis Synchronous Timing Contral ]

|

Film Axis Synchronous Timing Control

Apds] ctrl output axds

b bCHrOutput Asizl —]

D—Cam axis clutch -

b tLoneDowellSyne —

Leng Cwell Cam res:

f uDCamiio |

Lond dwell phase s

§  elDOfEet
Product length

f eProductieneth
Stroke amount

1

1

[ eStorkedmount

D—-Cam axs setting
[ stDCamAxds

Mo Product de e ction

bioPraduct

Acis! symchronous contral
CiriDutputizisSync 1

CtrlDutpu tiedzSync
i_.bEM =11~ n)
Avisl oirl output a-
i_bSynctammand 0 bOK f—{bCiriDutputixis 0K
Apds] chrl output axds error
i_uCamto o bErraor —[ bC 0 utputbsis] Error ]
i_eWsaitinePos o_uErrorl D
i_elengthParCyde o_bInSyne
i_eStroke Amount
¥ i_eClutchOnS moothingAmaunt
1 i_eClu tchO ffemoothing Amount
}— i_stOutputbeds

Mo gap detection
bProductDevistion

Complete film phas--
bFilmAGC amp

D—Cam axds clutch

/1

i1

!

{ " bLoneDwel 15 ync
Film axds clutch Ok
I

| bFilmSync

Asis? synchronous contrd
CtriDdutpu thedzSymc 2

Axds? ctrl output ads
B bCHIOutputhiz?
Film axis clutch OM

§  bFimSync
0 —

Film phase alignme

§  eFilmOffzt
Product langth
§ eProductiencth i

Mark pitch
B ettarFitch  —
500 —
500 —

Film axis setiing
§ stFimasis

—

CiriDutpu tixdsSync
i_bEM o bEND
Apds? ctrl outpot g
i_bSynclommand 0.bOK b tri0utp utAsis20 K
Apds? ctrl output ads error
i_uCamko o.bError —' bC D utputA: FrOF |
i_eWaitingPos o.uErrorl D
i_el engthParCyde obinSyne
i_eStroke Amount
i_eClu tchOnS moothing Amount
i_eClutchD ffSmoothin g Amount
i_stOutputieds

)
)
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Timing for No Product No Bag/No Gap No Seal

No Product detection | ]
No gap detection ) ) [ |
Film feeding axis (£|_@| ) )
Clutch control & ¥ Q
Clutch control
[mm] 4 7‘ No Prod& \ N@‘
! No Bag ! ' No Seal !
_____________ >, & o ______
Main axis 360
0
[mm] 4 i i i ! I tls]
i | | | :
500 |-------- - = L R b be-----
Conveyor axis / i 1
1 1
0 . . -
i i | ] ! -
i : i ! v ts]
) 4 : : : : 5
1 1 1 1
i | i | :
500 f-----23----- EEEEEEEEE L t---mm - P ooooooanooooo il b Fommm-
1 1 | :
Film feeding axis | : : ' ] i
3 i ’ : |
! 1 »
0 T e ‘\ > : ! T 0
1 1 1 1 !
1 1 I 1 !
' Smoothing” ! ! | i
d A 1 : 1 1 1
5 . [degree] section ! | '
-cam axis ! :
(Long dwell) : |
0 1 1 | 1 : o
1 1 1 1 | t[S]
1 cycle ! 1 cycle ! 1 cycle ! 1 cycle ! 1 cycle \

HMIL_IF (Touch panel /O processing)

The 1/O processing for displaying the GOT screen is performed.
+ Axis status monitor and lamp display

* Error reset processing

* FB error monitor

* 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-PACO004AA-FX5U-80SSC_AlignmentConveyor_****.gx3

PLC CPU Simple Motion module
FX5U FX5-80SSC-S

GOT2000 s
GT2105-Q

Servo amplifier MR-J4-B
Axis 6 Axis4 Axis2 Axis1

SSCNETII/H

Production speed: 60 products/min
Product length: 500 mm

Product
|:| loading sensor

conveyor conveyor conveyor

Adjustment Adjustment Supply
sensor sensor sensor

@-

_I_;J Finger sensor
Adjustment Adjustment Supply Loading
conveyor axis 2 conveyor axis 1 conveyor axis conveyor axis
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Control specifications

Item Main axis Work loading Supply conveyor Gap adjustment Gap adjustment
conveyor axis axis conveyor axis 1 conveyor axis 2

Axis No. 8 (Virtual servo) 1 2 4 6

Unit setting 2: degree 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 —

3 (Virtual servo)

5 (Virtual servo)

7 (Virtual servo)

No.
Cam No. — — 0 (Straight cam) 0 (Straight cam) 0 (Straight cam)
Clutch — — Lock-up clutch Lock-up clutch Lock-up clutch

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_F

Item FB name Description Execution type*1 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-F FX5 Programming Manual (Program Design)
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BExample Prg Control (Application program control)

FB name Description Execution type"! Program
MotionReady Simplemotion ready Macro type PreOperation
HomePositionReturn Home position return Subroutine type PreOperation
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-F FX5 Programming Manual (Program Design)
Devices to be used
This program example uses devices as interfaces between the PLC CPU and the GOT.
The device range is shown below.
For details of device assignment, refer to "Page 176 List of global labels".
Item Symbol Point Range
Internal relay M 680 7000 to 7679
Data register D 1000 7000 to 7999
Parameter

Refer to the project for parameter setting details.

CPU parameter

The latch range settings of the memory/device setting are changed from the initial values as shown below.

Latch Range Setting
Latch (1) | Lateh (23 |

(5]

Paintz (Decimal) Start

Ma.
BEY

6500 500
3596 500

End -
[EEE]
4095

2 o] G200 200 5399 =
| 8] 1 7090 7090

1] o] 100 1o 199 | &
i 5T 16 0 15

7 LG 44 n ix}

4

Explanation
<¢Read from Device thigh speed) Area>>

Set the latch device thieh speed), ranee and latch type.

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.22] Input signal logic selection": Lower limit

Positive logic

"[Pr.22] Input signal logic selection": Upper limit

Positive logic

"[Pr.82] Forced stop valid/invalid selection"

Invalid

"[Pr.116] FLS signal selection": Input type

Buffer memory

"[Pr.117] RLS signal selection": Input type

Buffer memory

"[Pr.118] DOG signal selection": Input type

Buffer memory
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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
PAO04: 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

Synchronous control image

The synchronization control image set in the alignment conveyor program example is shown below.

ESynchronous control (whole image)

Main axis
I (virtual servo) Advanced synchronous control

Axis 2

j Axis 5| jt--‘

’ Supply conveyor axis ‘

’ Adjustment conveyor axis 1‘ ’Adjustment conveyor axis 2 i

b sk ——  l — — — — — — — — — — — — ] — — — — — — — — — — b o — — — — — — — — — b ¢ — — — —— -
Adjustment Adjustment Supply conveyor Product
conveyor sensor conveyor sensor sensor I:l loading sensor
T I I:l Finger sensor

Output axis cam pattern
Main axis 1 cycle
/ Straight cam \

Product length
500 mm Product length
500mm
pd S
~ 7
500 mm
Start the virtual servo at a speed given <>
by product length (length per cycle) x Product length
production quantity. k 500 mm J

([Product/min]—[mm/min])

All output axis cam patterns of
conveyors are the same.
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Program processing

Initial (Initial parameter setting)

Set the initial values and constants for each variable.
* Production information parameter

* Loading conveyor axis parameter

» Supply conveyor axis parameter
« Adjustment conveyor axis parameter

PreOperation

BAIl axes servo ON processing

Perform all axes servo ON with the switch in the servo axis setting screen displayed on the GOT.

Simple motion start

hiotionReachy 1

All 2xes seno ON

kAl AxisSeroCn
o M

hotionReachy

(=N o _bEMO
i_bAmplesshiooe

iwStartlO

EHome position

return

Perform home position return with the switch in the servo axis setting screen displayed on the GOT.

Axis] tome position retum
HorreFositionReturn 1
o e o HorrePositionRetun
e o 56N
Loading cormeyor:-
l stloadsufis e i stéxis o bHPRComplete

Axis! oomplete ho-

! [0 HPR Comnpleted

Operation

HError reset processing
Perform error reset processing with the switch in the servo axis setting screen displayed on the GOT.

Axis! error eset

Aois# Axis error

(

bCvErRst

e LA¥CEAIOZO

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.

Aowis! JO0G speed
b LGy bgSpdt

Aoiis #1 JOG

—~

Spest

)

#uds! JOG (Forward)

Axis# Forward rur-

b o Fud OGP U1¥G301I01 0 §

Aods! JOG (Reverse)

Axis # Reverse nr

b HCuRev DG P U1¥G30IR0
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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.

Syrchronous cortr: b({k;érét’h}étértd( Axis # Synchronos fods #2 Synchroro Axds #4 Synchroro=- Axds #8 Synchroro=-
EvncCiriStart ———UvGaga00 = UI¥GEGE201 = UN¥G363203 = L1¥GI3205 §)

D s ACED ACEs | e
EN END EN NG e END e EN BN e Yt
Aods #1 Axis operaee Auxis #2 Axis operar Auis # Auis opera Axis #6 Axis operar
LN¥C2408 e = §  Uneeste o I¥GE0708 = sl N¥G2908 = sl
2 —— (E—— (15 =

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.
Validate external command signals and execute the alignment conveyor FBs (GapAdjustment, PhaseAdjustment).

Operation start T ——— Synchronous contr

prperaﬁmStart B I ! bSymcCtrlStart

| {1} & £ EMO EN ENMO
Production speed Azds #8 Command: Axds #3 Positioning

—  uixGaosn B | 1 — s d—  n¥csoo

Y

[ dperatonSpeed :—- =

Axs #2 External o
LM ¥G4406 D

[ (S)

Axs #4 External oo
LM ¥G4606 D

[ (S)

Axas #0 Exdernal o
L¥G4ee 0

[ (S)

Fhaze adiustment=-
bFhaseFEER

[ (S)

Gap adiustment F
bGapFE1EM

[ (S}

Gap adiustment F
biGapFE2EM

[ {5)

DO

Er ErMO
Az #1 Cam axds o Loading come yor=
LN ¥G4281 20 el 5 d — dFrebdd 407 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.

Whin Axis Positioning Start and End
Ogerationstart Production finished Insynchorous co- In operation Possible operation Alignment cormeyo FB ermor detection #uis #8 Fositioning=
bCperatiorStart bProductCamp HIrSyncStr bCpermatiorStatus bOrermtiorEtart Ok bAlirmenFEGLsy bFBETD UI¥E301 740
1 1/ 11 1/ 1 1 1 K {S)
1T L) L L | 10 17T 1T A4
bOFertiEteLs
In operation Operation start Axis #5 Axds stop
bOperatonStatus bOpemtiorstart U¥G3M 00
1 | 111
1T 1L} {S)
Axisha BUSY Axis #5 Ads stop
LH¥GE350 7 UI¥G301 700
111
I‘l‘l ®
Audis #8 Positioning
UI¥G30174.0
®
bOrermtirEtetLs
®
Operationstart Phase adjistmert=-
bOperatiorStart bPhaseFEEN
11
it R
Gapadjetment F-
hGapFE! BN
®
Gapadjstment F--
hGapFE2EN
®
Operation stops when production ends.
ANDD LE RT s
- Production finished
TRUE EN END = EN END bProcuctCarmp
Production quarntit=- Orerationstart
P oirsi o a et
Ciument production:=
tProcductvolure Out 2
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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.

Phase adjustment (Dutput sz 2, Awiliary sxds )

Adjusetment of work loading position

Phase Adjusiment ]
Fhase Adiusiment

Phase adjustment

§ tFhaseFEEN  |— ibEN o bEND
Work lensth Phase adiustment-
§  eWorklength =i i eWorkiength QbBusy (= bFhaseFEEusy |

Supply conweyor s Phase adjustment:

§ S upphySensoPos —

Work load position

§ eworkloadPos  —
Supply conveyor latch data
pus up ply vl stchDatCheReq
Supply conveyor mark dete
45 up phyC L atchDatUp Limit |—
Supply conveyor mark dete
s up piyC WL atehDatl cwli mit—

Supply conweyor =
Supphy conveyor o

§ =tSupplyCon veyor —
Supphy conveyor a-

§ =tSupplyCuhss ]—
Su pp\y e
= ]_

i_eSensorPosition o_bErrcr
i_eWorkl oadPosition
i_uLatchDataRangeChange Request
i_dLatchD staRangelpperLimit
i_dLatchDstaRangel owerLimit
i_uhdarkDetectSaftineMa
i_stCompenzationSetting
i_stDutputiods

L_stausdliaryiods

» Operation outline

TRUE

Setfingl Latch dat-~
U1¥G54642 = 51

(
(

Supply conveyor compensa- -
udSupplyOonveycrics  f—

(

Supply conveyor compenss--
udSuppl yOenveyerec

(

Supply conveyor latch dats-
—{ uSupphyCuLatchDatCheReq |

Axis #3 Accelerati

U¥GHZD )

Axis #3 Decelerati-

H

U¥GH 40D )

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 Ic_)_ading
length  position per cycle position
ol < >
1) 3)
‘ ggl;plymg For loading q ‘ Eﬁ,gpw,ng For Ioadmg .-
1 1
First work
4 detection position
Feeding conveyor c o A A --mn £ i
work position 1) l 2w [ SS PR AR P SR HEE SRR I A
' Distance between sensor
1and supply conveyor end
Feeding to | >
loading conveyor 1 m_
500--{- g e R S Syt
Current value
per cycle of Work loading
loading conveyor 150--|- - position
| 500 500 500 500 500 500 o
Compensation amount including
the work loading position
N
Current value per cycle }
of supply conveyor 1 ! _
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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.

Gap adjustment 1 (Dutput sxdizd, Ausdliary ads5)

Adjustment of wark interval
GapAdiustment_|

T Gap Adiustment ANDER U MO
§  tGapFETEN  p— ibEN obEND ( TRUE — En END e FN EMO

Wk length Gap adiustment Fo Setfing? Latch dat-~ Gap sdiustment conueycrl =
§eWorkienzth  je— ieWorkLength abBusy == bGapFEIBUSY ) [ UI¥GE4EET e st [ ] — d —{uAdiustCil LatchDatoheReql)
Gep adiustment co-- Gap adiustment F
feidiustSenzori Fos b i eSensorPosition obError =t bGapFEIET ( [ — =

Gap adjustment conveyorl -
fuisdiustCi LatchDatOheFeq —f i ulatchDataRsngeChangeRequest
Gap adjustment conweyorl -
fddiustCd LatchDa p Limit — i_dLatchD ataRsngellp perLimit
Gap adjustment coneyorl = Gap adiustment conveyor! == Asis 85 Accelerati'
. iustCot LatchDa Howlimide— i_dLatchD ataRsngel omerLimit b wdadiustConueyor Acc = UN¥EEIZLD )

UAGRstCU DI ] i ubarkDatectSe tingho
Gap sdiustment co- Gap adiustment conveyoel == Axis 85 Deceleratis
§ st adiu=tt oo veyor] f— i_stGempensationS etting f udadinstC orueyon Dec = LN¥E61410 )
Gap adiustment co--
§ stadiuston Avis e i_stDutputivis
Gap adiustment co--
fetadiusi0 i Ancis— [_sthusiliarphods

» Operation outline
Calculate the compensation amount by detecting the workpieces with the sensor, and compensate each gap adjustment

conveyor with the auxiliary axis.

A
A A
Work position (before alignment) 1) 2) 1 3) l 4)
Current value per cycle of 3 |
gap adjustment conveyor 1 T R
L ; - »
» 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.

[

TS o T

Mark detectn settng No. _ Merk deteotion seting No.

Mark detecten dats readin

¢ oserer —(

it oD

[T, cuEai ' ——)

o.uMarkDetaciCount

Mork detecton setting No.

Guips o
o

fostutputais

io.st0utputiis

Exeoution statuz

O T

o

—

r

HMIL_IF (Touch panel /O processing)

o stOutputivis

LsDutputas

_stAusdiaryhiis o bCompensationDamplete

The 1/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.
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5.4 Application Program Control FBs

MotionReady (Simplemotion ready)

Name

MotionReady

Function overview

Item

Description

Function overview

This FB performs all axes servo ON/OFF processing for the Simple Motion module set in the module number setting.

Symbol

MotionReady

Execution command | B:i_bEN o_bENO :B | Execution status

Amplifier-less operation B: i_bAmplessMode

Unit number | W:i_wStartlO

Applicable hardware and
software

Applicable module FX5-40SSC-S, FX5-80SSC-S

Applicable CPU MELSEC iQ-F series

Engineering software GX Works3

Number of steps

183 steps

Function description

* When Execution command (i_bEN) is turned on, "[Cd.190] PLC READY signal" is turned on for the Simple Motion module set in
the unit number setting and then "[Cd.191] All axis servo ON signal" is turned on.

» When Execution command (i_bEN) is turned off, "[Cd.191] All axis servo ON signal" is turned off for the Simple Motion module
set in the unit number setting.

* When Amplifier-less operation (i_bAmplessMode) is turned on and the FB is started, "ABCDH" is set in "[Cd.137] Amplifier-less
operation mode switching request" and the operation mode is switched to the amplifier-less operation mode to turn on the servo
amplifier.

Restrictions and
precautions

» This FB uses index register Z19. Do not use this index register in an interrupt program.
« This FB does not include the error detection processing. Program the error detection processing separately in accordance with
the required system operation.

Compiling method

Macro type, subroutine type

FB operation type

Pulsed execution (one scan execution type)

Labels
Hinput labels
Name Label name Data type | Read Setting range Description
timing*1
Execution command | i_bEN Bit |_| ON, OFF On: The FB is activated.
Off: The FB is not activated.
Amplifier-less i_bAmplessMode Bit |—| ON, OFF On: The amplifier-less operation is performed.
operation OFF: The operation with amplifier is performed.
Unit number i_wStartlO Word |—| 1H < Unit number < 10H Simple Motion unit number
[Signed]

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

EOutput labels

Name

Label name

Data type Value to be held™ Description

Execution status

o_bENO Bit —

On: While Execution command is on
Off: Execution command is off.

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.
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HomePositionReturn (Home position return)

Name

HomePositionReturn

Function overview

Item Description
Function overview This FB performs the machine home position return of the axis specified in the home position return axis setting.
Symbol
HomePositionReturn
Execution command B:i_bEN o_bENO :B | Execution status
Home positign retgrn B:i_stAxis o_bHPRComplete B Home position return
axis setting complete
Applicable hardware and | Applicable module FX5-40SSC-S, FX5-80SSC-S
software Applicable CPU MELSEC iQ-F series
Engineering software GX Works3
Number of steps 310 steps
Function description * When Execution command (i_bEN) is turned on, "9001" is set in "[Cd.3] Positioning start No." of the axis specified in the home

position return axis setting and a machine home position return is performed.
* When the home position return is completed normally, Home position return complete (o_bHPRComplete) is output.

Restrictions and « This FB uses index registers Z17 to Z19. Do not use this index register in an interrupt program.

precautions « This FB does not include the error detection processing. Program the error detection processing separately in accordance with
the required system operation.

» Axis number (AxisNo) and Unit number (StartlO) of Home position return axis setting (AXIS_REF structure) must be set before
this FB is executed.

Compiling method Macro type, subroutine type
FB operation type Pulsed execution (multiple scan execution type)
Labels
Hinput labels
Name Label name Data type | Read Setting range Description
timing*1
Execution command | i_bEN Bit |_| ON, OFF On: The FB is activated.

Off: The FB is not activated.

Home position i_stAxis AXIS_REF — — Refer to the following AXIS_REF.
return axis setting

Home position return axis setting (AXIS_REF structure)

Name Label name Data type | Read Setting range Description
timing™?
Axis number AxisNo Word |—| 1 < Axis No. < maximum Sets the axis No. that performs a home position
[Signed] number of axes of the return.
module used
Unit number StartlO Word |_| 1H < Unit number < 10H Simple Motion unit number
[Signed]

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

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

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

Home position o_bHPRComplete Bit @] On: Home position return complete
return complete Off: Home position return incomplete

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.
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ReadStrokeCamData (Cam data reading for stroke ratio data
format)

Name
ReadStrokeCamData

Function overview

Item Description
Function overview This FB reads the cam data of stroke ratio data format so that the cam outline of the cam No. specified by the Simple Motion
module is recognized.
Symbol
ReadStrokeCamData
Execution command B:i_bEN o_bENO :B | Execution status
Unit number | W:i_wStartlO 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_stCamData :DUT | Cam data
Applicable hardware and | Applicable module FX5-40SSC-S, FX5-80SSC-S
software Applicable CPU MELSEC iQ-F series
Engineering software GX Works3
Number of steps 1591 steps
FB dependence —
Function description This FB reads the cam data to be displayed on the application screen example (cam monitor screen) of the GOT from the Simple
Motion module.

* When i_bEN (Execution command) is turned on, cam data reading of the specified i_uCamNo (Cam No.) is started.

* This FB reads the cam data of stroke ratio data format from the cam open area using "[Cd.600] Cam data operation request" of
the Simple Motion module and "[Cd.607] Cam data value" where "[Cd.605] Cam resolution" and 128 points are condensed from
the read data.

Stroke [Cd.605] Cam resolution Stroke 128 points
Maximum output value (o)
100 [%]  cacoo] 100 1% 1
Cam data operation //
request T L
//
1 // Maximum
Minimum output | 7 'V”aﬁﬂé ©)
value (o -
(©) P> polelo)
0 360 1 cycle 0 ’ 360 1cycle
[Cd.607] Cam data value (cam open area) [degree]y Minimum input ~ Cam outline data [degree]y
value (0)

* When the cam data reading has been completed and the output label has been updated, o_bOK (Normal completion) turns on.

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

« For details of error codes, refer to "Page 181 List of Error Codes".

Restrictions and » This FB uses index registers Z17 to Z19. Do not use this index register in an interrupt program.
precautions « This FB divides cam data to read it multiple times. Take either of the following measures because the scan time considerably
increases when the FB is executed during production.

1) Execute the FB while production is not in progress by using an interlock not to execute the FB during production.

2) To execute the FB during production, change the number of cam data to be read for each time in the FB (default: 512) to 256 or
128 depending on the scan time.
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 Description
timing™?
Execution command | i_bEN Bit |—| ON, OFF On: The FB is activated.
Off: The FB is not activated.
Unit number i_wStartlO Word T 1H < Unit number < 10H Simple Motion unit number
[Signed]
Cam No. i_uCamNo Word T 1 < Cam No. < 256 Set the Cam No. to read the data.
[Unsigned] 1 to 256: Generation cam

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

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

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

Normal completion o_bOK Bit — On: Indicates that the cam data reading has
been completed and the output data has been
normally updated.

Off: Indicates that the FB operation has not
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 value | o_dMinInVal Double word [Signed] @] The minimum value of the cam data input value
(cam axis 1 cycle length) is stored.
Maximum input o_dMaxInVal Double word [Signed] @] The maximum value of the cam data input value
value (cam axis 1 cycle length) 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 following cam data.
Cam data (CamData structure)
Name Label name Array No. | Data type | Value to be held " Description
Input value d128InVal_Cycle [0] Double word | O The first point of the input value (cam axis 1
(Cycle point) [Signed] cycle length) is stored.
[1] (0..127) O The second point of the input value (cam axis 1
cycle length) is stored.
O
[127] O The 128th point of the input value (cam axis 1
cycle length) is stored.
Output value d1280utVal_Stroke [0] Double word | O The first point of the output value (cam stroke
(Stroke amount) [Signed] amount) is stored.
[1] (0..127) O 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 is held after the FB stops. —: The value is cleared after the FB stops.
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ReadCoordinateCamData (Cam data reading for coordinate data
format)

Name

ReadCoordinateCamData

Function overview

Item Description

Function overview This FB reads the cam data of coordinate data format so that the cam outline of the cam No. specified by the Simple Motion module

is recognized.

Symbol

Execution command
Unit number

Cam No.

ReadCoordinateCamData

B:i_bEN
W:i_wStartlO
UW: i_uCamNo

o_bENO :B

o bOK:B

o_bError :B

o_uErrorlD :UW
o_uCamCoordinateNumber :UW
o_dMinInVal :D

o_dMaxInVal :D

o_dMinOutVal :D
o_dMaxOutVal :D

o_stCamData :DUT

Execution status
Normal completion
Error completion

Error code

Cam coordinate number
Minimum input value
Maximum input value
Minimum output value
Maximum output value

Cam data

Applicable hardware and
software

Applicable module

FX5-40SSC-S, FX5-80SSC-S

Applicable CPU

MELSEC iQ-F series

Engineering software

GX Works3

Number of steps

1723 steps

FB dependence —

This FB reads the cam data to be displayed on the application screen example (cam monitor screen) of the GOT from the Simple

Motion module.

* When i_bEN (Execution command) is turned on, cam data reading of the specified i_uCamNo (Cam No.) is started.

* This FB reads the cam data of coordinate data format from the cam open area using "[Cd.600] Cam data operation request" of
the Simple Motion module and "[Cd.607] Cam data value" where "[Cd.605] Coordinate number" and 128 points are condensed
from the read data.

Function description

Output Output

value [Cd.605] Coordinate number Vvalue 128 points
Maximum output value (o)
400 400
300 [Cd.600] Cam data 300
operation request T
200 200+ Maximum
L input
100 Minimum 100 value (o)
output value (o) A [ |
0 100 200 300 400 500 - 100 200 300 400 500
Input Minimum . Input
[Cd.607] Cam data value (cam open area) value input value (o) Cam outline data value

* When the cam data reading has been completed and the output label has been updated, o_bOK (Normal completion) turns on.
« If an error has occurred in the FB, Error is turned on and the error code is stored in ErrorID.
« For details of error codes, refer to "Page 181 List of Error Codes".

Restrictions and
precautions

« This FB uses index registers Z17 to Z19. Do not use this index register in an interrupt program.
« This FB divides cam data to read it multiple times. Take either of the following measures because the scan time considerably
increases when the FB is executed during production.
1) Execute the FB while production is not in progress by using an interlock not to execute the FB during production.
2) To execute the FB during production, change the number of cam data to be read for each time in the FB (default: 256) to 128
depending on the scan time.

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 Description
timing™?
Execution command | i_bEN Bit |—| ON, OFF On: The FB is activated.
Off: The FB is not activated.
Unit number i_wStartlO Word T 1H < Unit number < 10H Simple Motion unit number
[Signed]
Cam No. i_uCamNo Word T 1 < Cam No. < 256 Set the Cam No. to read the data.
[Unsigned] 1 to 256: Generation cam

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

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

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

Normal completion o_bOK Bit — On: Indicates that the cam data reading has
been completed and the output data has been
normally updated.

Off: Indicates that the FB operation has not
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 coordinate o_uCamCoordinate Word [Unsigned] O The cam coordinate number of the read cam is
number Number stored.
Minimum input value | o_dMinInVal Double word [Signed] O The minimum value of the cam data input value
(cam axis 1 cycle length) is stored.
Maximum input o_dMaxInVal Double word [Signed] O The maximum value of the cam data input value
value (cam axis 1 cycle length) 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 CamData O Refer to the following cam data.
Cam data (CamData structure)
Name Label name Array No. | Data type | Value to be held™! Description
Input value d128InVal_Cycle [0] Double word | O The first point of the input value (cam axis 1
(Cycle point) [Signed] cycle length) is stored.
[1] (0.127) @] The second point of the input value (cam axis 1
cycle length) is stored.
O
[127] O The 128th point of the input value (cam axis 1
cycle length) is stored.
Output value d1280utVal_Stroke [0] Double word | O The first point of the output value (cam stroke
(Stroke amount) [Signed] amount) is stored.
[1] (0.127) @] 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 is held after the FB stops. —: The value is cleared after the FB stops.
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CtrlIOutputAxisSync (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

FX5-40SSC-S, FX5-80SSC-S

Applicable CPU

MELSEC iQ-F series

Engineering software

GX Works3

Number of steps

2777 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
It
0 [ms]
Output axis 600
500
400
300
200
100
It
0 00 200 300 400 500 600 700 800 0. M
M 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 'T‘
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 Clutch OFF point * (i) === Input label
waiting point (i) waiting point (i) (0) **= Output label

« 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 181 List of Error Codes".
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Item

Description

Restrictions and
precautions

« Execute this FB in a fixed cycle execution type program.
* When the parameter is set as follows, the FB is executed in units of [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 804
(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]
Command generation axis parameter: [Pr.340] and [Pr.346]
« 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.*2
* 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  When 201 to 208 (Command generation axis) is set, the FB is executed in units of [mm].
*2 For details of the synchronous control parameters and control data, refer to the following.
L1 MELSEC iQ-F FX5 Simple Motion Module User's Manual (Advanced Synchronous Control)

Labels

Hinput labels

Name

Label name

Data type

Read
timing*1

Setting range

Description

Execution
command

i_bEN

Bit

A

On, off

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

Synchronization
command

i_bSyncCommand

Bit

A

On, off

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.

Cam No.

i_uCamNo

Word
[Unsigned]

0 < Cam No. < 256

Set the cam No. of the cam to be used for the output
axis.

0: Straight cam

1 to 256: Generation cam

Waiting point

i_eWaitingPos

Single
precision
real number

Refer to the description.

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.]

1 cycle length

i_eLengthPerCycle

Single
precision
real number

Refer to the description.

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.]
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Name

Label name

Data type | Read
timing*1

Setting range

Description

Cam stroke
amount

i_eStrokeAmount

Single T
precision
real number

Refer to the description.

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_eClutchOnSmoothing
Amount

Single T

precision
real number

Refer to the description.

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_eClutchOffSmoothing
Amount

Single T

precision
real number

Refer to the description.

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 | Setting range
timing
*

Description

Axis number

wAXxisNo

Word [Signed]

0 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.

Unit number

i_wStartlO

Word [Signed]

T 1H < Unit number < 10H

Simple Motion unit number

= I 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
software

Applicable module FX5-40SSC-S, FX5-80SSC-S

Applicable CPU MELSEC iQ-F series

Engineering software GX Works3

Number of steps

1535 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 181 List of Error Codes" for details of error codes.

Restrictions and
precautions

« To change the maximum storage number, change the number of arrangements for stnBufferData (buffer data) which is a local
label of this FB and the value of uBufferNum (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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Hinput labels

Execution i_bEN |_| ON, OFF ON: The FB is activated.

command OFF: The FB is not activated.

Compensation i_dCompensationAmount Double word |_| -2147483648 < Enter the output value from the compensation

amount [Signed] Compensation amount < amount calculation FB (PAC_CalcGap or

Compensation i_dCompensationStartPosit | Double word |_| 2147483647 PAC_CalcPhase).

starting point ion [Signed]

Mark detection i_uMarkDetectCount Word |_| 0 < Mark detection counts < Enter o_uMarkDetectCount (Mark detection

counts [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

Execution status o_bENO 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_uErrorlD Word [Unsigned] — The error code of the error that has occurred in the FB

is stored.

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* mm, 1075 inch, 10 degree, pulse)

Compensation amount | o_dCompensationAmount Double word [Signed] —

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

HI/O labels

Output axis Refer to the output axis setting below.

setting

Output axis setting (AXIS_REF structure)

io_stOutputAxis AXIS_REF — —

Axis No. wAxisNo Word 1 < Axis No. < Maximum Set the axis No. of the output axis.
[Signed] number of axes of the module | "[Md.407] Cam axis current value per cycle" of
used the output axis is referred.
Module number i_wStartlO Word ) 1H < Module number < 10H Simple Motion module number
[Signed]
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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] @] The value of i_dCompensationStartPosition is
point converted into the value per cycle and stored.
The number of cycles uCyclesTillCompensation Word [Unsigned] @] 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.
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*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 145 GOT APPLICATION SCREEN EXAMPLES".)

PACKAG | MG

Equipment menu

Servo axis
setting ‘
Froduction screen

Axis1:Rotary oo
@5eryo ON

WError |Heset

@EUsY

fmin | @Complete| return
J0G JOG Current 0.0
(Fud) iRey) | feed walue  degree

A Equipment g
MEnL

. Servo ON

WError |Heset

@EUsY

e @Funning

0812007 )
NG speed
100,000 st P

gl return
J0G JOG Current 0.0

(Fud) (Rev) |feed value  degree

[»]

Froduction
SCEREN -

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 pos return] switch of each
axis and perform home position return
operations.
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4. Touch the [Sync 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 [Sync
Ready

‘ P Equipment
MenL

start] switch ON. Cam generation is not

required for the alignment conveyor
project.)

5. switch the screen to the production screen.
(Precautions: Set the length per cycle for
"Product length" in the alignment conveyor

project. The "Production amount monitor"

PLC

/ counts the number of updated times of the
Ready ) loading conveyor length per cycle, not the
‘ A Equipment AP roduction | o actual production amount.)
MEFL SCreen

6. Touch the [Start] switch and start the
operation at the set speed.

Product operation
@ n operation

Setting

Production speed Hlpro...
Product length S00.0 [

Production amount 00 [lees

Mani tor

Production amount maonitor 0pcs ||:=ESEt
Equipment [Servo axis |3 [
"¥¥ | MemL setting | +J

7. The operation stops when the [End] switch

is touched or the target production amount

Product operstion

~In operation W

setting the D-cam axis stops at the waiting point.
0 — When the [End] switch . .
Production, speed < touched,[or th]e ::rget When using the alignment conveyor, the
production amount is conveyor axis stops immediately.)
Product Tength reached
Froduction amount
Moni tor

is reached. (Cycle stop: When using the
rotary cutter, the cutter axis stops at the
waiting point. When using the long dwell,

Production amount maoni tor

‘ A Equipment |Serva axis Production
MerL setting SCreem
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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.

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 152 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 152 Operation to be performed when the GOT is started for the first
time".

* For the screen transition common in all screens, refer to "Page 146 Screen transition (Common)".

Rotary cutter/long dwell

[ Start logo screen ]

[ Home screen ]

Equipment menu

Servo axis
setting

Production screen

Equipment menu

| I I
Long dwell ] [ Cam monitor ][ Mark compensation 1 ] [Mark compensation 2] [Mark compensation 3]

Mark ation(l, Ms]

Con o |

Servo axis setting

[ Axis setting 1 ] [ Axis setting 2 ]
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Alignment conveyor

( startlogo screen |

[ Home screen ]

Equipment menu

Servo axis
setting

Production screen

Equipment menu

I
[Alignment conveyor 1 ] [Alignment conveyor 2] [Alignment conveyor 3]

) eyor
izt

opth

@orc lenctn [

(v sitez_|[=]]

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.

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.

Language Setting

Equipment menu =
English

Servo axis

Product ion screen

Clock Setting

2017/03/27 11:28:15
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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

(1) Title display area

Displays the title bar.

For details, refer to "Page 149 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 152 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 151 Language Setting window screen”.
(4) Function area

Displays the screen of each function.

For details, refer to "Page 153 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 149 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 150 Sub menu".
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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 152 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 151 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>

equipment SEMO aXis production
menu setting SCreEen

<List of switches>

Switch Description

Touch this switch to return to the home screen.

Touch this switch to jump to each screen.

EE]UiF:ImEﬂt 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.
menu pay
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

Rotary cutter/long dwell 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
Rotary screen of the touched switch is displayed.

cutter

Laong
dwe] ]

Cam
mot i tor

Mark
COMpen
sation

Alignment conveyor

Ali groestt

COMvEy T
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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

®) (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.

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 151 Language Setting window screen".
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6.5

Base Screen

The following table lists base screens.

Rotary cutter/long dwell (AP20-PAC004AA-GT2105Q.GTX)

Screen No. Screen title Description Reference
30000 Home Home screen Page 154
30050 Header Title bar Page 149
30051 Footer Main menu —

30061 Sub menu 1 Sub menu —

30100 Rotary cutter Rotary cutter screen Page 155
30101 Long dwell Long dwell screen Page 157
30110 Cam monitor Cam monitor screen Page 159
30120 Mark compensation1 Mark compensation screen 1 Page 160
30121 Mark compensation2 Mark compensation screen 2 Page 160
30122 Mark compensation3 Mark compensation screen 3 Page 160
30200 Servo axis setting1 Servo axis setting 1 screen Page 170
30201 Servo axis setting2 Servo axis setting 2 screen Page 170
30300 Production screen Production screen Page 174

Alignment conveyor (AP20-PAC004AA-GT2105Q_AlignmentConveyor.GTX)

Screen No. Screen title Description Reference
30000 Home Home screen Page 154
30050 Header Title bar Page 149
30051 Footer Main menu —

30061 Sub menu 1 Sub menu —

30130 Alignment conveyor 1 Alignment conveyor 1 Page 164
30131 Alignment conveyor 2 Alignment conveyor 2 Page 164
30132 Alignment conveyor 3 Alignment conveyor 3 Page 164
30200 Servo axis setting1 Servo axis setting 1 screen Page 170
30201 Servo axis setting2 Servo axis setting 2 screen Page 170
30202 Servo axis setting3 Servo axis setting 3 screen Page 170
30300 Production screen Production screen Page 174
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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.

(N —»

@—»{ Equipment menu

Servo axis
setting

@ —»|Product jon screen

(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" 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"”.
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Equipment menu Rotary cutter screen

Set parameters to generate cam patterns for the rotary cutter.

sYnchronous axis

cvcle lenzth ___600.0] m“ Long 3
Sheet length El“m

' ' Cam

Shee;t si-*nn;:hrunizatiun [moni tor
width R 4 Mark

Svnchronization ———— Eg"ﬁgﬂ
FEH Errtnr starting point ___100.0{0* (©)
poE

a¥nchronous section 0.0f 'i I

(%)

(10) —P

acceleration ratio
mervo axis |Production
m setting SCHeen A

Rotary cutter cam setting

(1) Cam No.
Set the number of the cam to be generated for the rotary cutter.

(2) Cam resolution

Set the resolution of the cam to be generated for the rotary cutter.

(3) Synchronous axis cycle length

Set the cycle length of the rotary cutter.

(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 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 Long dwell screen

Set parameters to generate cam patterns for the long dwell.

(10) —P>;

(1) —» Lam Nu:u. Cam resalut ok
Pl
) avnchronous Eccentric

angle 1 lenz th
»ﬁ |
BEIER L I lenzthz = Can
L}

—— "R m— — fmoni tor
@ seal length m Wark

(6) Zal COMpEn

dwe ]]

(1) —»

Servo axis |Production
m setting SCIEen | |":

Long dwell cam setting

— seal sectio ] bi
FEHErr’Er acceleration rat<—&
ESE Inlet/outlet sectio \
acceleration rat“—

4“— (5)

(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 moni tor :L5ied
Cam No.|[1 /& Jrotary ©
(1) — Cam Mo . ]| READ ,
" )I": Cam resolution 1024 | < cutter @)
1 1 cvcle lenzth
(6) —— 100000 N
atroke \
amount \ (5)
- A COMPEr
1 \ sation
» | FB Errar AU | < (7)
®) Reset

mﬂewn axis F'rndun:tin:unl | d
setting SCFRE
Cam monitor

(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

Display Description

- "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.
<Mark compensation screen 1>

Mark compensation(1/3)

Upper Timit
Lower Timit

request

Compensation
starting point
Speed

Acceleration
Decelaration

100, D[ E_
— : Al
100 . 0 [lrdy L

s

| 10[E COmpen

sation

sation Compensation

start =

Servo axis|Production
m setting SCreen | |"':I

Latch data range

Latch data ranze
Upper Timit
Lower Timit

Chanze |
request \

(1) (2)
(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 s
Compensation

starting point
Speed

| 100.0 |mm “—
| 100.0 |I'I'II'I'I.|"l|'I'I in <4 5
s €«<—— )

L «—

Set the point to start the mark compensation in one cycle.
(5) Speed
Set the positioning speed at compensation.

Acceleration
Deceleration

(4) Compensation starting point

(6) Acceleration
Set the positioning acceleration time at compensation.
(7) Deceleration

Set the positioning deceleration time at compensation.

Compensation start/Compensation end
(8) 9)

v v

Compensation Compensation

start

(8) Compensation start switch
Touching this switch starts the mark compensation control.
(9) Compensation end switch
Touching this switch stops the mark compensation control.

Error display

(10 —» Marl compensat

Latch data range
(10) Function block error display

Display Description

- "FB ERR" is displayed when an error has occurred in the function block.
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<Mark compensation screen 2>

Mlnlmum cumpensatlun amnunt - 0.0[
Masimuam compensation amount .0

Mark pitch
Mark pitch 200, 0T

EnmpEHSﬁﬁiDﬂ Compensation

ehid

Mark undetected ,
permissible counts | GMIEE

mor i tor

COmpPen

sation

mﬂewn axis |Production
setting SCIEEn

Compensation control setting

Compensation control setting
Minimum compensation amount
Mz imum compensation amount

Mark undetected
permissible counts

Mark pitch

(11) Minimum compensation amount

Set the lower limit value of the compensation range.

(12) Maximum compensation amount

Set the upper limit value of the compensation range.
(13) Mark undetected permissible counts

Set the permissible value of the mark undetected counts.
(14) Mark pitch

Set the distance between marks.
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<Mark compensation screen 3>

ation(a/3)

Mark compen

Mark detection monitor
Detection data 200 .5 cutter
Detection counts 123 times
Compensation amount 0.5 deDEr}g]
Cam
moni tor

COMPEn
sation

Compet Compensation
: erid

Servo axis IE'rnu:Iuc:tinnl | 3 n
setting | screen

Mark detection monitor

Mark detection monitor
Detection data
Detection counts 123/t imes €—(16)

Compensation amount 0 .Sl €<— 07

(15) Detection data

Latch data at mark detection

(16) Detection counts

Counts of mark detections

(17) Compensation amount

Compensation amount calculated from the mark detection data
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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
SRR

..

I:l Finger sensor

Gap adjustment Gap adjustment Supply conveyor axis Loading conveyor axis

conveyor axis 2 conveyor axis 1 I |
| \ | |
Alignment conveyor | Alignment conveyor
screen 3 Alignment conveyor screen 1
screen 2

<Alignment conveyor screen 1>

4)—»

@ Supply sensor position (O €=y "
@ Loading position 150.0]

& Work length ©)
(2)
0 @ (Z) @
i—?': —H Ii— —H _—
(JSJ L] i 1nfenar
OIS O
i | | | |
For supplY For loading
aupplY conveyor setting |.- | -,
Servo axis |Production
m setting SCIEEn | |":

Equipment setting

(1) 1) Supply sensor position

Set the distance between the supply conveyor end and work detection sensor.

(2) 2) Loading position

Set the distance between the finger edge and work edge on the loading conveyor.
(3) 3) Work length

Set the work length.

Error display

(4) Function block error display

Display Description

- "FB ERR" is displayed when an error has occurred in the function block.
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Supply conveyor setting

Supply conveyor setting

Latch data range

Upper Timit Chanze

request

Lower Timit

Compensation axis setti

Speed

Acceleration

Deceleration

Mazimum compensation amount &5

HLatch data range

(5) Upper limit

Set the upper limit value of the mark detection range.
(6) Lower limit

Set the lower limit value of the mark detection range.
(7) Change request switch

Wijnn €— (12)

Touching this switch changes the latch data range with the new setting values.

ECompensation axis setting

(8) Speed

Set the speed at compensation.

(9) Acceleration

Set the acceleration time at compensation.
(10) Deceleration

Set the deceleration time at compensation.

ECompensation control setting

(11) Minimum compensation amount

Set the minimum value of the compensation amount at compensation.
(12) Maximum compensation amount

Set the maximum value of the compensation amount at compensation.
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<Alignment conveyor screen 2>

Alignment comvevor (2

= rvra A pemmmn (1)
240 .00 A igrent
L T

00 0 )

@ Adjustment sensor
position 1

Z Work lenzth
0 @ (2]

————

JrE=IR e |
) - Q:Q) — @

For zap adjustment 1 For supply

| Gap adjustment setting 1 | |- |-.
SEryo axis|Production
m setting SCIEEn | |-¢:

Equipment setting

(1) 1) Adjustment sensor position

Set the distance between the gap adjustment conveyor 1 end and work detection sensor.
(2) 2) Work length

Set the work length.
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Gap adjustment conveyor 1 setting

Gap adjustment setting 1

Latch data ra
Upper Timit

Changze <
request ®

Lower Timit

Compensation

speed

Acceleration

Deceleration
Compensation control

Minimum compensation amount ] ¢ ©)

Mz imum compensation amount e €—— (10)

HLatch data range
(3) Upper limit

Set the upper limit value of the mark detection range.

(4) Lower limit

Set the lower limit value of the mark detection range.

(5) Change request switch

Touching this switch changes the latch data range with the new setting values.

BCompensation 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.

ECompensation 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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<Alignment conveyor screen 3>

Alignment conveyor (3

ac

[

@ Adjustment sensor
position &

Z Work length

(JEII_I EEEEN
D — 00 — O —

For gap adjustment ¢ For zap adjustment 1

0.0

Loy BT

=
[@
i
.T-

| Gap adjustment setting 2 | |-h |-.
Servo axis|Production
m setting SCreen | |-¢:

Equipment setting

(1) 1) Adjustment sensor position

Set the distance between the gap adjustment conveyor 2 end and work detection sensor.
(2) 2) Work length

Set the work length.
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Gap adjustment conveyor 2 setting

Gap adjustment setting 2

Latch data ra
Upper Timit

Changze | 4 5
request )

Lower Timit

Compensation axis setting

Speed

Acceleration

Deceleration

Mazimum compensation amount

HLatch data range

(3) Upper limit

Set the upper limit value of the mark detection range.

(4) Lower limit

Set the lower limit value of the mark detection range.

(5) Change request switch

Touching this switch changes the latch data range with the new setting values.

BCompensation 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.

ECompensation 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.

6 GOT APPLICATION SCREEN EXAMPLES

6.5 Base Screen

169




Servo axis setting screen

On this screen, users can start JOG operation and home position return and reset errors of each servo axis.

Rotary cutter/long dwell

<Servo axis setting screen 1>

@5ervo ON

$@Error |F:eset

@bUsY

Ready B

J0G speed

EZEE
720,000 f

@Furning

Eauipment
MErL

@cervo ON
$@Error M
@E5Y
Hxisa:Convevor
@cervo ON
$@Error M
@E5Y

@

Home pos

@Conplete| refurn
JOG JG Current 0.0
(Fud) (Rerv) | feed value  degree

Production
SCIeen

@Furning
@Conplete

Current
feed value

@Furning

Home pos
return

Home pos

@Conplete

Current
feed value

menLl

A1l axes

PLC [

HEEId';.-'_ cervo [N
A Equipment

AT axes
servo OFF

return

0.0
i

0.0

fim

Production
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Alignment conveyor

<Servo axis setting screen 1>

vo axis setting(1/3) "={RiLevis

A:xis]:Cor

@crvo 0 |G speed | @Running [Fone pos

@trror [BEEE IR /i | @Conplete| return
JG JUG | Current 0.0

@ELSY (Fwd) | (Rev) | feed value i

Al axes | Al axes

HE;EF_ servo ON |servo OFF
Equipment BEEIES
ﬁ Mmer =

Comrim e o omb b e (T AT O540T 2018
Servo axis setting(2/3) "s{Eres0is

@Servo 0N [JUG speed . @Running [Home pos
LIFFEn -
@Y (Fwd) | (Rev) | feed value i

Axisd :Far ap 3

@5ervo ON JOG speed | @Fumninz [Home pos.
@Error [Feset IRIRIIRRT] i i1 | qyComp e te| return
JUs J0G | Current 0.0
@Y (Fud) | iRew) | feed value i
o A1l axes | A1l axes .
HEEEF SEFH; Eﬂ Eerwdjﬁ%F

| A Fauipment EoelAERP roduct on
MerL cetting SCEEEn
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<Servo axis setting screen 3>

STt
A=ish:For za
#@5ervo ON

@Errar |Heset

@EUsY

i | @Ruming [Home pos
/N | @Conplete

J0iG
(Fue)

Current
feed value

All axzes

PLC [P

Head'y‘_ serva ON

| A Equipment
merL

ATl :.=4:=-i: S

Sery'o

Each axis servo setting

HEServo state

Display

Description

C O Servo ON

[Servo ON indicator lamp]
Servo ON: On
Servo OFF: Off

[Error indicator lamp]

"'-"lE An error or axis warning occurred: On
{ JErrar s warning
- No error or axis warning: Off
[Error reset switch]
F:ESE ‘I: On: Errors are reset.

. BUSY

[BUSY indicator lamp]
Positioning control in progress: On
Stopped (standby): Off

BJOG operation

Display

Description

‘JDE Spee]

egree

i

[JOG speed setting]
Set the JOG operation speed.

Jlia
(Fud)

5
=0

[JOG operation switch]

« JOG (Forward)

On: JOG operation (forward run) starts.
« JOG (Reverse)

On: JOG operation (reverse run) starts.
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BHome position return

Display

Description

~Running

[Home position return running lamp]
When the home position return is running: On
When the home position return has stopped: Off

CConplete

[Home position return complete lamp]
When the home position return is completed: On
When the home position return is not completed: Off

Current
Teed value

0.0
degree

[Current feed value monitor]
Current feed value

Home pos
return

[Home position return switch]
On: The home position return starts.

HAIl axes servo setting

Display

Description

[PLC Ready indicator lamp]
When PLC Ready is on: On
When PLC Ready is off: Off

[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.

[Servo axis setting screen transition switches]

Switches to the setting screen of the axis assigned in system configuration.

A1l Error
Reset

[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.

Set the length per cycle for product length in the alignment conveyor project. 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
netting
Production speed ru:u:lun::tfmin 4+“— 4
Product Tength < (5)
Production anount [EO0Pc: < ©)
Mo i tar N ————— (7)
Production amount monitor E’:cs Reset |€—— )
Equipment [Servo axis [Raal =4l |
‘ (1) e setting SCIEEH e

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.

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
30001 Language Setting Language Setting window screen Page 151
30002 Clock Setting Clock Setting window screen Page 152
30010 Key Window (Dec) Numerical input [Decimal key window] Page 148
30020 Supply conveyor setting Supply conveyor setting screen Page 165
30021 Gap adjustment setting 1 Gap adjustment conveyor 1 setting screen Page 167
30022 Gap adjustment setting 2 Gap adjustment conveyor 2 setting screen Page 169
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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 global labels

Rotary cutter/long dwell

Type Label name Device Use

Bit bPLC_Ready M7000 PLC READY signal

Bit bAllAxisServoOn M7001 All axes servo ON/OFF switch

Bit bSyncCtriStart M7002 Synchronous control start/end

Bit bFBError M7003 Function block error notification device

Bit bAIllErrReset M7004 All error reset

Bit bSvStatusSON1 M7010 Axis1 Servo ON signal

Bit bSvStatusSON2 M7011 Axis2 Servo ON signal

Bit bSvStatusSON3 M7012 Axis3 Servo ON signal

Bit bBusy1 M7020 Axis1 BUSY signal

Bit bBusy2 M7021 Axis2 BUSY signal

Bit bBusy3 M7022 Axis3 BUSY signal

Bit bAxisError1 M7030 Axis1 error/warning state

Bit bAxisError2 M7031 Axis2 error/warning state

Bit bAxisError3 M7032 Axis3 error/warning state

Bit bErrorReset1 M7040 Axis1 error reset switch

Bit bErrorReset2 M7041 Axis2 error reset switch

Bit bErrorReset3 M7042 Axis3 error reset switch

Bit bErrorReset4 M7043 Axis4 error reset switch

Bit bCommandGenerationErrorReset2 | M7044 Command generation axis2 error reset switch
Bit bCommandGenerationErrorReset3 | M7045 Command generation axis3 error reset switch
Bit bForwardJOG1 M7050 Axis1 Forward JOG start switch

Bit bForwardJOG2 M7051 Axis2 Forward JOG start switch

Bit bForwardJOG3 M7052 Axis3 Forward JOG start switch

Bit bReverseJOG1 M7060 Axis1 Reverse JOG start switch

Bit bReverseJOG2 M7061 Axis2 Reverse JOG start switch

Bit bReverseJOG3 M7062 Axis3 Reverse JOG start switch

Bit bHPR_Execute1 M7070 Axis1 Home position return switch

Bit bHPR_Execute2 M7071 Axis2 Home position return switch

Bit bHPR_Execute3 M7072 Axis3 Home position return switch

Bit bHPR_Status1 M7080 Axis1 Home position return status

Bit bHPR_Status2 M7081 Axis2 Home position return status

Bit bHPR_Status3 M7082 Axis3 Home position return status

Bit bHPR_Complete1 M7090 Axis1 Home position return request flag status
Bit bHPR_Complete2 M7091 Axis2 Home position return request flag status
Bit bHPR_Complete3 M7092 Axis3 Home position return request flag status
Bit bRCCamCreate M7100 Rotary cutter cam generation switch

Bit bReadCambData M7101 Cam data reading switch

Bit bLDCamCreate M7102 Long dwell cam generation switch

Bit bMarkDetectEnable M7110 Compensation start/end switch

Bit bReadMarkDetectData M7111 Mark detection data reading switch

Bit bCalcMarkCompensation M7112 Mark compensation calculation switch

Bit bCtrlAuxiliaryAxis M7113 Auxiliary axis control switch
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Type Label name Device Use

Bit bOperationStatus M7120 Operating status of product operation

Bit bOperationStart M7121 Product operation start/end switch

Word [Unsigned] uRCCamNo D7000 Cam No. input

Word [Unsigned] uRCCamResolution D7001 Cam resolution input

Single precision real number eRCSyncAxisLength D7002 Synchronous axis cycle length input

Single precision real number eRCSheetLength D7004 Sheet length input

Single precision real number eRCSheetSyncWidth D7006 Sheet synchronization width input

Single precision real number eRCSyncStartPoint D7008 Synchronization starting point input

Single precision real number eRCSyncSectionAccRatio D7010 Synchronous section acceleration ratio input

Word [Unsigned] uLDCamResolution D7100 Long dwell cam resolution input

Word [Unsigned] uLDCamNo D7101 Long dwell cam No. input

Single precision real number eLDSyncAngle D7102 Synchronous angle input

Single precision real number eLDEccentricLength D7104 Eccentric length input

Single precision real number eLDSeallLength D7106 Seal length input

Single precision real number eLDSealSectionAccRatio D7108 Seal section acceleration rate input

Single precision real number eLDInOutSectionAccRatio D7110 Inlet/outlet section acceleration rate input

Word [Unsigned] uMonCamNo D7012 Monitor cam No.

Word [Unsigned] uCamVisNo D7020 Cam No. input/output

Word [Unsigned] uResolution D7021 Cam resolution output

Double word [Signed] dStrokeMax D7022 Stroke amount (maximum value) output

Double word [Signed] dStrokeMin D7024 Stroke amount (minimum value) output

Double word [Signed] dLengthPerCycleMax D7026 1 cycle length (maximum value) output

Double word [Signed] dLengthPerCycleMin D7028 1 cycle length (minimum value) output

Double word [Signed] dLatchDataRangeUpperLimit D7030 Upper limit value input

Double word [Signed] dLatchDataRangelLowerLimit D7032 Lower limit value input

Word [Unsigned] uLatchDataRangeChangeRequest D7034 Latch data range change request switch

Single precision real number eCompStartPos D7036 Compensation starting point input

Single precision real number stFilmMarkCompensation.eCompen | D7038 Speed input
sationSpeed

Double word [Unsigned] udCompensationAcc D7040 Acceleration time input

Double word [Unsigned] udCompensationDecel D7042 Deceleration time input

Single precision real number stFilmMarkCompensation.eMinToler | D7044 Minimum compensation amount input
ance

Single precision real number stFilmMarkCompensation.eMaxTole | D7046 Maximum compensation amount input
rance

Word [Unsigned] uMissedMarkLimit D7048 Mark undetected permissible counts input

Single precision real number eMarkPitch D7050 Mark pitch input

Double word [Signed] dMarkDetData D7052 Detection data output

Word [Unsigned] uMarkDetCount D7054 Detection counts output

Double word [Signed] dCompensationValue D7056 Compensation amount output

Double word [Unsigned] udJogSpeed1 D7060 Axis1 JOG speed input

Double word [Unsigned] udJogSpeed2 D7062 Axis2 JOG speed input

Double word [Unsigned] udJogSpeed3 D7064 Axis3 JOG speed input

Double word [Signed] dCommandPosition1 D7066 Axis1 current feed value output

Double word [Signed] dCommandPosition2 D7068 Axis2 current feed value output

Double word [Signed] dCommandPosition3 D7070 Axis3 current feed value output

Single precision real number eOperationSpeed D7080 Production speed

Single precision real number eProductLength D7082 Product length input

Double word [Signed] dProductVolumeln D7084 Production amount input

Double word [Signed] dProductVolumeOut D7086 Production amount output

Word [Signed] wHMI_Language D7090 Language switching device, system language switching device

Double word [Signed] (0..127)

stCamData.d128InVal_Cycle

D7200 to D7455

Cam data input value (Cycle point)

Double word [Signed] (0..127)

stCamData.d1280utVal_Stroke

D7500 to D7755

Cam data output value (Stroke amount)
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Alignment conveyor

Type Label name Device Use

Bit bPLC_Ready M7000 PLC READY signal

Bit bAllAxisServoOn M7001 All axis servo ON/OFF switch

Bit bSyncCtriStart M7002 Synchronous control start/end

Bit bFBError M7003 Function block error notification device
Bit bAIllErrReset M7004 All error reset

Bit bOperationStatus M7120 Operating status of product operation
Bit bOperationStart M7121 Product operation start/end switch
Bit bCvSvStatusSON1 M7200 Axis1 Servo ON signal

Bit bCvSvStatusSON2 M7201 Axis2 Servo ON signal

Bit bCvSvStatusSON4 M7203 Axis4 Servo ON signal

Bit bCvSvStatusSON6 M7205 Axis6 Servo ON signal

Bit bCvBusy1 M7210 Axis1 BUSY signal

Bit bCvBusy2 M7211 Axis2 BUSY signal

Bit bCvBusy4 M7213 Axis4 BUSY signal

Bit bCvBusy6 M7215 Axis6 BUSY signal

Bit bCvAXErr M7220 Axis1 error/warning state

Bit bCvAXErr2 M7221 Axis2 error/warning state

Bit bCvAXErr4 M7223 Axis4 error/warning state

Bit bCvAXErr6 M7225 Axis6 error/warning state

Bit bCvErrRst1 M7230 Axis1 error reset switch

Bit bCVErrRst2 M7231 Axis2 error reset switch

Bit bCVErrRst3 M7232 Axis3 error reset switch

Bit bCVErrRst4 M7233 Axis4 error reset switch

Bit bCVErrRst5 M7234 Axisb5 error reset switch

Bit bCVErrRst6 M7235 Axis6 error reset switch

Bit bCVErrRst7 M7236 Axis7 error reset switch

Bit bCVErrRst8 M7237 Axis8 error reset switch

Bit bCvFwdJOG1 M7240 Axis1 Forward JOG start switch

Bit bCvFwdJOG2 M7241 Axis2 Forward JOG start switch

Bit bCvFwdJOG4 M7243 Axis4 Forward JOG start switch

Bit bCvFwdJOG6 M7245 Axis6 Forward JOG start switch

Bit bCvRevJOG1 M7250 Axis1 Reverse JOG start switch

Bit bCvRevJOG2 M7251 Axis2 Reverse JOG start switch

Bit bCvRevJOG4 M7253 Axis4 Reverse JOG start switch

Bit bCvRevJOG6 M7255 Axis6 Reverse JOG start switch

Bit bCvHPR_Exec1 M7260 Axis1 Home position return switch
Bit bCvHPR_Exec2 M7261 Axis2 Home position return switch
Bit bCvHPR_Exec4 M7263 Axis4 Home position return switch
Bit bCvHPR_Exec6 M7265 Axis6 Home position return switch
Bit bCvHPR_Status1 M7270 Axis1 Home position return status

Bit bCvHPR_Status2 M7271 Axis2 Home position return status

Bit bCvHPR_Status4 M7273 Axis4 Home position return status

Bit bCvHPR_Status6 M7275 Axis6 Home position return status

Bit bCvHPR_Complete1 M7280 Axis1 Home position return request flag status
Bit bCvHPR_Complete2 M7281 Axis2 Home position return request flag status
Bit bCvHPR_Complete4 M7283 Axis4 Home position return request flag status
Bit bCvHPR_Complete6 M7285 Axis6 Home position return request flag status
Single precision real number eOperationSpeed D7080 Production speed

Single precision real number eProductLength D7082 Product length input

Double word [Signed] dProductVolumeln D7084 Production amount input

Double word [Signed] dProductVolumeOut D7086 Production amount output
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Type Label name Device Use
Word [Signed] wHMI_Language D7090 Language switching device, system language switching device
Double word [Signed] dSupplyCvLatchDatUpLimit D7120 Upper limit value input
Double word [Signed] dSupplyCvLatchDatLowLimit D7122 Lower limit value input
Word [Unsigned] uSupplyCvLatchDatChgReq D7124 Latch data range change request switch
Single precision real number stSupplyConveyor.eCompensationS | D7126 Speed input

peed
Double word [Unsigned] udSupplyConveyorAcc D7128 Acceleration time input
Double word [Unsigned] udSupplyConveyorDec D7130 Deceleration time input
Single precision real number stSupplyConveyor.eMinTolerance D7132 Minimum compensation amount input
Single precision real number stSupplyConveyor.eMaxTolerance D7134 Maximum compensation amount input
Single precision real number eSupplySensorPos D7136 Supply sensor position
Single precision real number eWorkLoadPos D7138 Loading position
Double word [Signed] dAdjustCv1LatchDatUpLimit D7140 Upper limit value input
Double word [Signed] dAdjustCv1LatchDatLowLimit D7142 Lower limit value input
Word [Unsigned] uAdjustCv1LatchDatChgReq D7144 Latch data range change request switch
Single precision real number stAdjustConveyor1.eCompensation | D7146 Speed input

Speed
Double word [Unsigned] udAdjustConveyor1Acc D7148 Acceleration time input
Double word [Unsigned] udAdjustConveyor1Dec D7150 Deceleration time input
Single precision real number stAdjustConveyor1.eMinTolerance D7152 Minimum compensation amount input
Single precision real number stAdjustConveyor1.eMaxTolerance D7154 Maximum compensation amount input
Single precision real number eAdjustSensor1Pos D7156 Adjustment sensor position 1
Double word [Signed] dAdjustCv2LatchDatUpLimit D7160 Upper limit value input
Double word [Signed] dAdjustCv2LatchDatLowLimit D7162 Lower limit value input
Word [Unsigned] uAdjustCv2LatchDatChgReq D7164 Latch data range change request switch
Single precision real number stAdjustConveyor2.eCompensation | D7166 Speed input

Speed
Double word [Unsigned] udAdjustConveyor2Acc D7168 Acceleration time input
Double word [Unsigned] udAdjustConveyor2Dec D7170 Deceleration time input
Single precision real number stAdjustConveyor2.eMinTolerance D7172 Minimum compensation amount input
Single precision real number stAdjustConveyor2.eMaxTolerance D7174 Maximum compensation amount input
Single precision real number eAdjustSensor2Pos D7176 Adjustment sensor position 2
Single precision real number eWorkLength D7178 Work length
Double word [Unsigned] udCvJogSpd1 D7800 Axis1 JOG speed input
Double word [Unsigned] udCvJogSpd2 D7802 Axis2 JOG speed input
Double word [Unsigned] udCvJogSpd4 D7806 Axis4 JOG speed input
Double word [Unsigned] udCvJogSpd6 D7810 Axis6 JOG speed input
Double word [Signed] dCvCmdPos1 D7820 Axis1 current feed value output
Double word [Signed] dCvCmdPos2 D7822 Axis2 current feed value output
Double word [Signed] dCvCmdPos4 D7826 Axis4 current feed value output
Double word [Signed] dCvCmdPos6 D7830 Axis6 current feed value output
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List of GOT devices

Type Device number Use

Bit GB40 Always ON

Bit GB1001 Clock setting window display script

Bit GB2001 (Initial setting (clock setting)) trigger

Bit GS512.b0 Time change information

Word GD1060 to GD1065 Date and time adjustment switch

Word GD2000 Base screen switching device

Word GD2001 Overlap window screen 1 switching device
Word GD2004 Overlap window screen 2 switching device
Word GD2007 Superimpose window 1 switching device
Word GD2009 Dialog window screen switching device
Word GS513 to GS516 Time after change

Word GS650 to GS652 Current time

180
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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.

ErrorlD 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.

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.

2116H 8470 A value outside the range has been set as the main input axis
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.
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ErrorlD Description Corrective action
HEX DEC
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".
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.
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 length.
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 length and set a smaller sealing angle to satisfy the
following conditional expression.
2147H 8519 The synchronization length exceeded the product length. Increase the product length or review the D-cam parameter.
214AH 8522 A value outside the range has been set for the sensor position. Review the setting value 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".

FB library Error

When an error has occurred, an FB stops its operation.

ErroriD 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 The sealing angle has exceeded the synchronous angle. Check the error number (SDO) to check the error details and
error has occurred during the execution of an FB. 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.
APPX
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ErrorlD Description Corrective action
HEX DEC
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".
220AH 8714 The positions of the main input axis cycle starting point, main input | Check those values to satisfy the following conditional
axis synchronization starting point, and main input axis cycle expression.
ending point are not correct. * i_eMainlnputAxisStartPos < i_eMainlnputAxisSyncStartPos
< i_eMainInputAxisCycleEndPos
220BH 8715 The positions of the output axis synchronization starting point, Check those values to satisfy the following conditional
output axis synchronization ending point, and output axis expression.
movement amount limit value are not correct. * i_eOutputAxisSyncStartPos < i_eOutputAxisSyncEndPos <
i_eOutputAxisMaxLength
220CH 8716 The value converted into the main input axis from the output axis Set smaller values as the main input axis cycle starting point
synchronization ending point has exceeded the main input axis and the output axis synchronization ending point or a larger
cycle ending point. value as the synchronous section acceleration ratio to satisfy
the following conditional expression.
* i_eMainlnputAxisSyncStartPos - i_eMainlnputAxisStartPos +
(i_eOutputAxisSyncEndPos - i_eOutputAxisSyncStartPos)/
(1 + i_eSyncSectionAccRatio/100) <
i_eMainlnputAxisCycleEndPos - i_eMainlnputAxisStartPos -
1/UccC
220DH 8717 A value larger than the number of coordinates of the cam data Set a smaller value as the cam resolution (number of
generated for the flying shear has been set as the cam resolution | coordinates) to satisfy the following conditional expression.
(number of coordinates). * i_uCamResolution < {i_eMainlnputAxisCycleEndPos -
i_eMainlnputAxisStartPos - (i_eOutputAxisSyncEndPos -
i_eOutputAxisSyncStartPos)/(1 + i_eSyncSectionAccRatio/
100)} x UCC™ +2
220EH 8718 "[Cd.302] Command generation axis parameter control request" or | Check that a value that is not defined is set in "[Cd.300]
"[Cd.306] Command generation axis positioning data control Command generation axis parameter No. designation”,
request" detects "FFFFH: Write error". "[Cd.303] Command generation axis positioning data No.
designation”, or "[Cd.304] Command generation axis
positioning data designation" other than FB.
220FH 8719 "0: Invalid" is set in "[Pr.340] Command generation axis valid After changing "[Pr.340] Command generation axis valid
setting" of the command generation axis set for the auxiliary axis. | setting" of the command generation axis set for the auxiliary
axis to "1: Valid", power on the programmable controller CPU
again.
FOOOH 61440 The module set in the unit number setting is not the Simple Motion | Replace the module with the Simple Motion module for the
module compatible with iQ Monozukuri. packaging machine control FBs.
FOO1H 61441 The license key of the application to be used in the PLC CPU used | Certify the license key of the application to be used.
is not authenticated.
FOO2H 61442 A value outside the range has been set as the unit number. Check the setting and execute the FB again.
FOO3H 61443 The module set in the unit number setting is not the Simple Motion | Specify a Simple Motion module.

module.

*1 UCC (Unit conversion coefficient): When the unit of the product length is [mm]:

[pulse]: 1

10”4 (= 10000), [inch] or [degree]: 1075 (= 100000),
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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.

ErrorlD Description Corrective action
HEX DEC
2DO00H 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 is set for the module 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.

ErrorlD 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.

2DE5H 11749 The cam data reading FB of the different cam data format is used. | Use the FB that matches the cam data format to be read.
* For the stroke ratio data format: ReadStrokeCamData
* For the coordinate data format: ReadCoordinateCamData
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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.

FB PAC_MakeLongDwellDCam is added.

The subroutine type is supported for the compile method of FB
library.

Version 1.001B or later

Page 27 SETTING AND PROCEDURE BEFORE OPERATION

Page 53 Details of the FB Library
Page 90 APPLICATION PROGRAM EXAMPLE

Page 53 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 53 Details of the FB Library
Page 90 APPLICATION PROGRAM EXAMPLE

Page 53 Details of the FB Library

A temporary license is available before a license key is
obtained.

Version 1.003D or later

Page 27 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 53 Details of the FB Library
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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-PAC004AA_FX5U_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-PAC004AA_FX5U_LicWrite.gx3) in the supplied DVD to a folder on the
personal computer, then open the file.

The project is created for the FX5UCPU. When using a model other than FX5UCPU, 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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B 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 187 Troubleshooting)
When Normal operation (o_bOK) turns on, the license key registration is completed. Turn off the execution flag

(WriteTempLicense).

WhteTemplicense

PAC TemplicenseWhte
i_bEM

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.

Display ~ Setting  Related Functions

Select all

Deselect All(N)

Parameter + Program(E)

Open/close AT

Thory B sD Memory Card

(@ ntelligent Function Module

Module Name/Data Name

Last Change

Size (Byte)

£ @ Parameter

P system Parameter/CPU Parameter

4/14/2017 2:11:35 PM | 992

@3 Module Parameter

4/14/2017 2:11:35PM | 1048

{4 Remote Passnord

4/14/2017 2:11:36 PM | 200

£ Global Label

€ Global Label Setting

4/14/2017 2:11:35 PM | 1004

Program

MHEEEEEEEEEEE

A mam 4/14/2017 2:11:38 PM | 2192/4196(Data Memory)

 mam 4/14/2017 2:11:38 PM | 3096/6324(Data Memory)
= & PoU

@ LicenseFs 4/14/2017 2:11:38PM | 552/7824{Data Memory)

Display Memory Capacity [

Memary Capacity

Program Memory
Siza Calouistion I

e Data Memory
W v ]
| B Device/Labsl Mamary (Fike Storage Area)
[l Dsceasd |
W Feeseories SD Memory Gard

[

.
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.
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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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INSTRUCTION INDEX

C

CtrlOutputAxisSync. . .. ................. 135
H

HomePositionReturn. . . ................. 130
M

MotionReady . ........................ 129
P

PAC CalcGap .. ..o i i e 80

PAC_CalcMarkCompensation . ............. 72

PAC CalcPhase. .. ...............c...... 85

PAC_MakeLongDwellDCam ............... 63
R

ReadCoordinateCamData . . .............. 133

ReadStrokeCamData . .................. 131
S

SaveCompensationBuffer .. .............. 140

STD_CtrlAuxiliaryAXis . . . .. ... ... .. 76

STD_MakeFlyingShearCam. . .............. 57

STD_MakeRotaryCutterCam . .. ............ 53

STD_ReadMarkDetectData . .. ............. 68
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REVISIONS

* The manual number is given on the bottom left of the back cover.

Revision date

*Manual number

Description

May 2017 BCN-B62005-808-A First edition

November 2017 BCN-B62005-808-B BAdded functions
Standard Simple Motion modules are available by license key registration, an FB is added (Cam
auto-generation for D-cam), and program examples are added (long dwell).
BAdded or modified parts
TERMS, REQUESTING AND REGISTERING A LICENSE KEY, Section 1.4, 1.5, 1.6,1.7,2.1,2.2,
2.4,3.2,4.1, 4.2, Chapter 5, Section 5.1, 5.2, 5.3, 5.4, Chapter 6, Section 6.1, 6.3, 6.5, 6.7,
Appendix1, 2, TRADEMARKS

July 2018 BCN-B62005-808-C WAdded 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, 6.6, 6.7, Appendix 1, 2

October 2018 BCN-B62005-808-D MAdded functions
A temporary license is available before a license key is obtained.
BMAdded or modified parts
TERMS, Section 2.1, 2.3, 2.4, 4.1,5.1,5.2, 5.4, 6.5, Appendix 2, 3

July 2019 BCN-B62005-808-E MAdded or modified parts

Section 1.7, 2.1,4.1,4.2,5.1, 5.2, 5.3, 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.

© 2017 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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