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Introduction

Thank you for purchasing a Panasonic product. Before you use the product, please carefully
read through the user’s manual, and understand it in detail to use the product properly.

Types of Manual

e This manual describes the "positioning function (table setting mode) / PWM output and high-
speed counter function" implemented in FPOH Control Unit.

e There are different types of user’s manual for the FPOH series. Please refer to a relevant
manual for the unit and purpose of your use.

e The manuals can be downloaded on our website:https://industry.panasonic.com/global/en/
downloads/?tab=manual.

Unit name or purpose of
use

Manual name

Manual code

FPOH Control Unit

FPOH User's Manual (Basic)

WUME-FPOHBAS

FPOH Programming Manual

WUME-FPOHPGR

FPOH Programming Manual (SD Card Access
Instructions)

WUME-FPOHSD

Positioning Function/PWM
Output/High-speed
Counter Function

FPOH User's Manual
(Positioning/PWM Output/High-speed Counter)

WUME-FPOHPOS

Serial Communication
Function

FPOH User's Manual (COM Communication)

WUME-FPOHCOM

Ethernet Communication
Function

FPOH User's Manual (Ethernet Communication)

WUME-FPOHET

EtherNet/IP
Communication Function

FPOH User‘s Manual (EtherNet/IP)

WUME-FPOHEIP

Logging trace function

FPOH User's Manual (Logging/Trace Function)

WUME-FPOHLOG

FPOH Extension
(Communication) Cassette

FPOH User‘s Manual (COM Communication)

WUME-FPOHCOM

FPOH Positioning Unit

FPOH Positioning Unit User’'s Manual

WUME-FPOHPG

FPOH Positioning Unit RTEX

FPOH Positioning Unit RTEX User’s Manual
(FPWIN GRY7)

WUME-FPOHRTEXGR?7

WUME-FPOHPOS-07
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SAFETY PRECAUTIONS

To prevent accidents or personal injuries, please be sure to comply with the following items.
Prior to installation, operation, maintenance and check, please read this manual carefully for proper use.

Before using, please fully understand the knowledge related to the equipment, safety precautions and all
other precautions.

Safety precautions are divided into two levels in this manual: Warning and Caution.

A WARNING | Incorrect operation may lead to death or serious injury.

Take appropriate safety measures to the external circuit of the product to ensure the security of the whole
system in case of abnormalities caused by product failure or external.

Do not use this product in areas with inflammable gases.

Otherwise it may lead to an explosion.

Do not put this product into a fire.

Otherwise it could cause damage to the battery or other electronic parts.

A CAUTION| Incorrect operation may lead to injury or material loss.

To prevent the excessive exothermic heat or smoke generation of the product, a certain margin is required
for guaranteed characteristics and performance ratings of relative products.

Do not decompose or transform it.

Otherwise it will lead to the excessive exothermic heat or smoke generation of the product.

Do not touch terminal blocks during power-on.

Otherwise it may result in an electric shock.

Set an emergency stop and interlock circuit in the external devices.

Connect wires and connectors reliably.

Otherwise it may lead to the excessive exothermic heat or smoke generation of the product.

Do not undertake construction (such as connection and disconnection) while the power supply is on.
It could lead to an electric shock.

If the equipment is used in a manner not specified by the Panasonic, the protection provided by the
equipment may be impaired.

This product has been developed/produced for industrial use only.

Description on Copyright and Trademarks

The copyright of this manual is owned by Panasonic Industry Co., Ltd.

Unauthorized reproduction of this manual is strictly prohibited.

Windows is a registered trademark of Microsoft Corporation in the U.S. and other countries.

Ethernet is a registered trademark of FUJIFILM Business Innovation Corp. and Xerox Corporation.
EtherNet/IP is a registered trademark of ODVA (Open DeviceNet Vendor Association).

SDHC and SD logos are trademarks of LLC.

Other company and product names are trademarks or registered trademarks of their respective companies.
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1.1 Functions of Unit

1.1 Functions of Unit

1.1.1 Overview of FPOH Positioning Function

B Up to 4-axis position control is available by combining with a driver of pulse
string input type.

e The pulse output can be performed up to 100 kHz, and servo motors can be controller.
e |t is also available for a stepping motor connected by open collector output.

B Programs can be simplified by adopting the table setting mode.

e The dedicated software "Configurator PMX" is available, which allows ease of setting a
variety of parameters and positioning tables required for positioning control. "Configurator
PMX" is started from the "Options" menu of tool software "FPWIN GR7".

e In user programs, positioning control is executed only by specifying axis numbers (channel
numbers) and table numbers, and executing instructions.

T2 configurator PMX fel= =
File Edit View Debug Channel setting Options Help
B H S YERE #Ad R
Position unit: pulse |Speed unit pulse / s
Table number | Operation p.. | Gontrel method [ axis (CHO).[ Accslerati.. [ Acosleration .. [ Deceleration .. | Tareet .. Dwvell time (ms) |
E: Erd pain I I Increment L: Linear 100 100 1000 0

1 t [l

2 E: Erd point [ Ihcrement 0 L Linear 100 100 1000 0
3 E End point I Increment 0 L Linear 100 100 1000 0
4 E: Erd paint I Thorement 0 L Linear 100 100 1000 0
) E End point | Increment 0 L Linear 100 100 1000 0

B Four kinds of position control patterns (Table setting mode)

e Four patterns, which are E-point control (first speed automatic trapezoidal acceleration/
deceleration), P-point control (second speed automatic trapezoidal acceleration/
deceleration), C-point control (continuance point control) and J-point control (from speed
control to position control), can be selected. They are created as tables on "Configurator
PMX".

B Five kinds of home return operations are supported. (Table setting mode)

e Five kinds of home return methods including home search are available. The most
appropriate home return method can be selected in accordance with the system such as
home input, near home input and the type of driver.

1-2 WUME-FPOHPOS-07




1.1 Functions of Unit

1.1.2 Compatibility Function with FPsigma

"FPOH mode" or "FPsigma mode" can be selected to retain compatibility with FPsigma. Usable
functions and performances vary according to each mode.

Each mode is selected in the system register no. 3 by the tool software.

B Comparison of functions and performances

Item Specifications
FPOH mode (Default) FPsigma mode
High-speed Single- Max. 4 channels (CHO-3) Max. 4 channels (CHO-3)
counter phase Max. 100 kHzx4 Max. 100 kHzx4
2-phase | Max. 2 channels (CHO, CH2) Max. 2 channels (CHO, CH2)
Max. 50kHzx2 Max. 50kHzx2
110 .
allocation Independent from pulse/PWM output. Shared with pulse/PWM output.

Pulse output | Independ | Max. 4 channels (CHO-3) Max. 100 kHz | Max. 2 channels (CHO, CH2), Max. 100

ent kHz
Interpolat | Max. 2 channels (CHO, CH2) Max. 1 channel (CHO)
lon Max. 100 kHz (Composite speed) Max. 100 kHz (Composite speed)
110 Independent from high-speed counter Shared with high-speed counter input.
allocation | input.
PWM output Max. 4 points (CHO-3) Max. 2 points (CHO, CH2)
1/0 Independent from high-speed counter

Shared with high-speed counter input.

allocation | input.

Pulse output function Table setting mode FPsigma compatible instruction mode
FPsigma compatible instruction mode

Explanation of each Default setting for FPOH project. Automatically selected when executing
mode There is no restriction on each function. | Convert PLC Type” from FP sigma
program.

The above functions and I/O allocation
are same as those of FPsigma.

(Note 1)  Functions, channel numbers and I/O numbers used are set in the tool software.
(Note 2)  1/O numbers used for each function should be allocated so that they do not overlap.

g1 Info. )

e For details of the FPsigma mode, refer to "11 FPsigma Mode".
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1.2 Restrictions on Combinations and Functions

1.2 Restrictions on Combinations and Functions

1.2.1 Applicable Versions of Unit and Software

For using FPOH, the software of the following versions is necessary.

Item

Applicable versions

Programming Software
Control FPWIN GR7

FPWIN GR7 Ver.2.19 or later

Configurator PMX

It is used for using the pulse output function in the table setting mode. It is
implemented in FPWIN GR7/Pro7 and activated from the option menu.

Programming Software
Control FPWIN Pro7

FPWIN PRO7 Ver.7.2.0 or later

(Note 1)

The latest version is provided free of charge at our website(https://industry.panasonic.com/global/en/
downloads/?tab=software). Use the latest version.

1.2.2 Restrictions on I/0O Allocation

e |/O signals used for each function are set in the tool software. They are allocated
automatically when set by Configurator PMX.

e Allocate the 1/0 numbers used for the pulse output function, high-speed counter function and
PWM function so that they do not overlap.

B Examples of unusable combinations

II‘Eaxamp When using the output YO as CHO for the pulse output function, the PWM output CHO cannot be used.
B |nput signals of Control Unit
High-speed counter function
1/0
Pulse output function Count input
no. Reset input
Single-phase 2-phase
X0: ﬁEStJ-p0|nt positioning start CHO Count input )
- — CHO Count input
X1 QH1 J-point positioning start CH1 Count input
input -
X2 CHO Home input - - CHO, CH1 Reset input
X3 iE;qEStJ-pOint positioning start CH2 Count input ]
- — CH2 Count input
X4 _CH3 J-point positioning start CH3 Count input
input -
X5 | CH1 Home input - - CH2, CH3 Reset input
X6 | CH2 Home input - - -
X7 | CH3 Home input - - -

WUME-FPOHPOS-07
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1.2 Restrictions on Combinations and Functions

(Note 1)

B Output signals of Control Unit

When the reset input settings of reset input for the single-phase input overlap at CHO and CH1 or CH2
and CHS3, the setting of CH1 or CH3 has priority.

110 Pulse output function
no. Pulse output Deviation counter clear PR R
YO CHO CW or pulse output - CHO
Y1 | CHO CCW or sign output - (Note 1)
Y2 |- CHO -
Y3 | CH1 CW or pulse output - CHA1
Y4 | CH1 CCW or sign output - (Note 1)
Y5 |- CH1 -
Y6 |- - -
Y7 |- - -
Y8 CH2 CW or pulse output - CH2
Y9 | CH2 CCW or sign output - (Note 1)
YA |- CH2 -
YB | CH3 CW or pulse output - CH3
YC | CH3 CCW or sign output - (Note 1)
YD |- CH3 -
YE |- - -
YF |- - -
(Note 1)  When using the PWM output, the output numbers to be paired are normal output.
(Note 2)  When using the target value match ON instruction (F166) or target value match OFF instruction (F167)

in the high-speed counter function, arbitrary output is specified in the range of YO to Y1F in a user
program so that it does not overlap the above functions.

WUME-FPOHPOS-07
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1.3 Comparison of Pulse Output Function

1.3 Comparison of Pulse Output Function

1.3.1 Types of Positioning Control Modes

For using the FPOH pulse output function, the following two control modes are available.

Table setting mode

Positioning parameters such as position command and speed command are created as data
tables by tool software Configurator PMX in advance.

As parameters are set in advance, programs can be simplified.

e Four patterns of position control modes and five patterns of home return modes are

available.

e Dedicated instructions F380 to F385 are used for the control.

Set positioning parameters and information on positioning tables can be exported as a setup
file of Configurator PMX and reused between multiple units and projects.

This function can be selected only in the FPOH mode.

FPsigma compatible instruction mode

Positioning parameters such as position command and speed command are set as operands

of instructions.

e Dedicated instructions F171 to F175 and instructions FO to F1 are used for the control.
e This method is similar to the pulse output function of the existing model FPsigma.
e This function can be selected in both the FPOH mode and FPsigma mode.

1.3.2 Selection of Positioning Control Mode

e The positioning control mode is selected in the system register no. 407 by the tool software.

PLC Configuration

Memory Allocation

Hold/Mon-hold 1

Hold/Mon-hold 2

Action on Error

Time setting

Link W0-0

Link W0-1

Controller input settings (HSC/PLS
D ings (PLS/P

Interrupt [ pulse catch settings

Interrupt edge settings

Time constant setting 1 of CPU input

Time constant setting 2 of CPU input

COMOD Port

COM1 Port

COM2 Port

Compaible mode

Mo.407 Positioning control mode setting

’Table setting mode

Mo.402 Pulse/PWM output settings (Y0-YC)

=5

CHO: | Normal output (Y0, 1)

CH1: [Normal output (Y3, ¥4)

CH2: Normal output (Y8, Y9)

CH3: | Normal output (Y8, YC)

1-6
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1.3 Comparison of Pulse Output Function

1.3.3 Comparison of Two Control Modes

There are following differences between the table setting mode and FPsigma compatible
instruction mode.

B Comparison of Two Control modes

Item

Table setting mode

FPsigma compatible instruction mode

Four patterns (System stop, Emergency

Type stop, Limit stop, and Deceleration stop) Emergency stop only
Stop control Turns on the output contact allocated to Tuns on the bit 3 of the special data
Start each axis for each stop method. register DT90052 using FO instruction in a
user program.
Set in the positioning parameters of . . )
JoG Set Configurator PMX. Set using the operands of instructions.
operation
Start F381 instruction F172 instruction
Tvoe Five patterns (DOG methods x 3, Home Two patterns (DOG methods x 1, Home
yp position method x 1, Data set method x 1) | position method x 1)
Home return Set in the positioning parameters of . . .
Set Configurator PMX. Set using the operands of instructions.
Start F382 instruction F171 instruction
Four patterns (E-point control, P-point E-point control (First speed acceleration/
Type control, C-point control and J-point deceleration), Multistep acceleration/
o control) deceleration control
Positioning
operation Set in the positioning data table of . . )
Set Configurator PMX. Set using the operands of instructions.
Start F380 instruction F171 instruction
Tvoe Three patterns (E-point control, P-point E-point control (First speed acceleration/
T yp control, C-point control) deceleration)
Positioning
operation Set Setin the positioning data table of Set using the operands of instructions.
interpolation Conf|gurator PMX.
Start F380 instruction F175 instruction

Others

Dwell time setting, Repeat control
(Positioning parameter setting)

Multiple table simultaneous start (F383
instruction)

Data table control (F174 instruction)

B Comparison in programming

Item Table setting mode FPsigma compatible instruction mode
Special data registers
DT90348 to
CHO
Read/Write DT90349
of elapsed Area Positioning memory FPOH CH1 DT90352 to
value mode DT90353
DT90356 to
CH2 | bTo03s?

WUME-FPOHPOS-07
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1.3 Comparison of Pulse Output Function

Item

Table setting mode

FPsigma compatible instruction mode

DT90360 to
CH3 | bTo0361
DT90044 to
CHO
FPsigma DT90045
mode DT90200 to
CH2 | bT90201

Execut
e

F384 instruction (Read), F385 instruction
(Write)

F1 instruction (Both Read and Write)

Confirmation of BUSY
state

Input contacts X808 to X80B

Special relays

FPOH mode R911C to R911F

FPsigma mode R903A, R903C

Confirmation of
positioning completion

Input contacts X810 to X813

Confirmation of home
return completion

Input contacts X828 to X82B

Instead detects the fall of the above BUSY
signal by a user program.

Near home input

Allocate arbitrary input contacts and turn
on the outputs Y850 to Y853 by user
programs.

Allocate arbitrary input contacts and turn on
the bit 4 of the special data register
DT90052 by user programs.

1-8
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2 Wiring

2.1 Connections with Servo Motor Amplifier.........cccccoooiiiiiiiiiiiieeee.

2.1.1 Connection Example..........

2.1.2 Precautions on Connection

2.2 Connection with Stepping Motor Driver ..........cccccovvviiiiiiiiiiiiieeeeeeee,

2.2.1 Precautions on Connection
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2.1 Connections with Servo Motor Amplifier

2.1 Connections with Servo Motor Amplifier

2.1.1 Connection Example

| PLC

FPOH C32T/C32ET

CW pulse command
output

CCW pulse command
output

Home input

Deviation counter Jé‘

reset output

Near home input %e.gm
CCW over limit input X%’Gﬁm
CW over limit input X%’eﬁm

* The processing of shielded wires varies

Amplifier

A6 series / A5 series

Near home sensor
CCW limit sensor
CW limit sensor

(Note 1)

Command pulse
input 2

Command sign
input 2

Z phase output

Counter clear input
Servo on input
Gain switch input

Alarm clear input
CW over-travel
inhibit input

CCW over-travel
inhibit input

Servo ready output

Servo alarm output

Positioning done
output

DC 24V power supply

depending on each device. 50 FG
2kQ
YO [ 3 | PULS1
S| 4 | PULS2
Q
vi [ >< 5 | SIGN1
S| 6 | SIGN2
F{HM X2 /“ 19 cz
COM +— 13 | GND
o 25 GND
7 | com+
Y2 30 cL
- 29 | SRV-ON
27 | GAN
From PLC 31 ACLR
1/0 output B
COoMm 9 POT
X8 8 NOT
35 [S-RDY+
X9 34 | S-RDY-
To PLC
1/0 input 37 | ALM+
XA 36 | ALM-
39 | INP+
38 INP-
A 41 | com-
—t
GND  +24V

The allocation of I/O numbers on the controller side depends on channel numbers.

2-2
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2.1 Connections with Servo Motor Amplifier

2.1.2 Precautions on Connection

B Connections of various signals

Signal type

Point

Pulse command output

e Connect the output allocated to each channel and the command pulse input of
servo amplifier.

e Connect a resistor (2 kQ) for limiting currents.
e Use twisted-pair cables for the connection.

Home input

e Connect the input allocated to each channel and the Z phase input of servo
amplifier.

e Use twisted-pair cables for the connection.

Near home input

e Connect the near home sensor to an arbitrary input.

o |t will be valid when the outputs (Y850 to Y853) allocated to each channel in user
programs turn ON.

CCW over limit input

CW over limit input

e Connect the over limit switches to arbitrary inputs.

o |t will be valid when the outputs (Y860 to Y867) allocated to each channel in user
programs turn ON.

Deviation counter clear
output

e Connect the output allocated to each channel and the counter clear input of servo
amplifier.

e The length of a deviation counter clear signal is specified in the range of 1 to 100
ms in the “Parameter setting” dialog box of Configurator PMX.

Servo on output

e Connect an arbitrary output of PLC to the servo on input of servo amplifier.

g1 Info. )

e Use twisted-pair cables for the connection between the unit and servo amplifiers.

WUME-FPOHPOS-07
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2.2 Connection with Stepping Motor Driver

2.2 Connection with Stepping Motor Driver

2.2.1 Precautions on Connection

B Connections of various signals

Signal type

Point

Pulse command output

e Connect the output allocated to each channel and the command pulse input of

motor driver.
Use twisted-pair cables for the connection.

Use a 24 V DC input for the input on the driver side. When the input interface of
the driver is 5 V DC input, insert a resistor for limiting currents externally.

Home input

Connect the input allocated to each channel and the home sensor.
Use twisted-pair cables for the connection.

Near home input

Connect the near home sensor to an arbitrary input.

It will be valid when the outputs (Y850 to Y853) allocated to each channel in user
programs turn ON.

CCW over limit input

CW over limit input

Connect the over limit switches to arbitrary inputs.

It will be valid when the outputs (Y860 to Y867) allocated to each channel in user
programs turn ON.

g1 Info. )

e Use twisted-pair cables for the connection between the unit and motor driver.

2-4
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3 Power ON and OFF, and
Items to Check

3.1 Safety CircuUit DESIGN .....eveeeeiiiiieeeee e 3-2
3.2 Before Turning On the POWer ..o, 3-3
3.3 Procedure for Turning On the Power ...........coocciiiiiiieee, 3-4
3.3.1 Procedure for Turning On the POWET ..........ccccveiiiiiiiiiiiiee e 3-4
3.3.2 Procedure for Turning Off the Power ...........ccccccoiiiiiie, 3-4
3.4 Confirming while the Power is ON ..........cccoiiiiiiiee e 3-5
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3.1 Safety Circuit Design

3.1 Safety Circuit Design

B System configuration example

Installation of the over limit switch

( ]

< >
Motor driver AT L i
(- . i . ;
=] & e = M - i
[”3 | Motor | VRZAZINTIIITITITL [TITITHITERTIITTY
------ ' 5™ Over limit — Over limit il .
i CCW. driving i..d switich switich : CW driving

inhibition switch: n":"" inhibition

T T T switch
\.
Driver upper and
lower limit input
B Confirmation of safety circuit
Numb | Iltem Description
er
(1) Safety circuit based on Install the safety circuit recommended by the manufacturer of the motor
external circuit being used.
Safety circuit based on the Install over limit switches as shown above.
@ | it y Connect the over limit switches on the (+) and (-) sides to the input
circuit of PLC.
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3.2 Before Turning On the Power

3.2 Before Turning On the Power

B System configuration example

Jp——

E Power supply for PLC

=

E [Power supply for inputioutput device|

|Power supply for motor driver| :

/

- J
J
-
>
Motor |
driver
J Motor LA TT7TT777774 /177777777, ’///;//
- - -;_.: :-_6—
- B Over limit Over limit e o
" CCWdriver i..d ; ; ot CW driving
! inhibition switch & switch switch *+ inhibition
e e e e R R N _.. switch
L N\

Driver upper and
lower limit inputs

B [tems to check before turning on the power

Numb | Item Description
er

1) Checking connections to the | Check to make sure the various devices have been connected as
various devices indicated by the design.

2) Checking the installation of | Check to make sure the safety circuit (wiring and installation of over
the external safety circuit limit switch) based on an external circuit has been installed securely.
Checking the |qstallat|on of Check the connection between the unit and over limit switches. Check

(3) | the safety circuit based on

the unit

the installation condition of the over limit switches.

Checking the procedure
settings for turning ON the
power supplies

Make sure settings have been entered so that power supplies will be
turned on according to the procedure outlined in section “Procedure for
Turning On the Power”.

Checking the CPU mode
selection switch

Set the CPU unit to PROG. mode. Setting it in the RUN mode can
cause inadvertent operation.
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3.3 Procedure for Turning On the Power

3.3 Procedure for Turning On the Power

3.3.1 Procedure for Turning On the Power

When turning on the power to the system incorporating the unit, consider the nature and states
of any external devices connected to the system, and take sufficient care so that turning on the
power will not initiate unexpected movements.

Procedure |

1. Turn on the power supplies for the input and output devices connected to the PLC.

2. Turn ON the power supply for the PLC.

3. Turn ON the power supply for the motor driver.

3.3.2 Procedure for Turning Off the Power

Procedure |

1. Check to make sure the rotation of the motor has stopped, and then turn OFF the power
supply for the motor driver.

2. Turn off the power supply for the PLC.

3. Turn off the power supplies for the input and output devices connected to the PLC.
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3.4 Confirming while the Power is ON

3.4 Confirming while the Power is ON

3.4.1 Items to check after turning on the power

B System configuration example

Check each item in the following four major steps.

7
4 J
q /@
o ,Ml_,.. ''''''''
B e ’
o / N
' 'a‘l -
inhibition % _¢! C ‘ i(r:'n‘r/]\ilb‘ijtgglrl'nng
Motor switch N e switch
driver \. Near home switch
[ — AN “\.Home switch
oo \
o o
o

\
\

\_Over limit switch

Driver upper and
lower limit inputs

B Items to check before turning on the power

Numb
er

ltem Description

Checking the installation of
the external safety circuit

Check to make sure the safety circuit (wiring and installation of over
limit switch) based on an external circuit has been installed securely.

Checking the safety circuit
by the PLC unit

Check the connection between the unit and over limit switches. Check
the installation condition of the over limit switches.

Checking the near home
input and home input

Check if the near home input and home are loaded as the inputs of the
PLC and activated properly by performing JOG operation or home
return operation.

Checking the rotation,
moving direction, and
moving distance.

Check the rotation, moving direction and moving distance by
performing JOG operation or positioning operation.
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3.4 Confirming while the Power is ON

3.4.2 Checking the Installation of the External Safety Circuit

Make a check on the safety circuit recommended by the motor manufacturer, which includes a
check on the disconnection of the power supply to the motor driver with CW and CCW drive
inhibition switch input from an external circuit.

3.4.3 Checking the Safety Circuit Based on the Unit

Procedure |

1. Using forced operation of the over limit switch, check to see if the over limit input is being
properly taken into the PLC side.

2. If necessary, input a program to start the JOG operation. Then operate the over limit input
to check whether the motor will stop. The limit stop will be effective when output signals
(Y860 to Y867) allocated to each axis turn ON in user programs. The valid logic of limit
input can be changed in the parameter setting menu of "Configurator PMX".

3. Using the JOG operation, check to see if the over limit switch is functioning properly.

Operation at limit input

Conditions Direction | Limit status Operation
Over limit input (+): O Not executable, Error occurs.
Forward —
When JOG operation is Over limit input (-): ON Executable
started Over limit input (+): O Executable
Reverse
Over limit input (-): ON Not executable, Error occurs.
Over limit input (+): ON Limit stops, Error occurs.
Forward
Over limit input (-): ON Limit stops, Error occurs.
During JOG operation
Over limit input (+): ON Limit stops, Error occurs.
Reverse
Over limit input (-): ON Limit stops, Error occurs.

3.4.4 Checking the Operation of the Near Home Switch and Home Switch

Procedure |

1. Check if the near home input is loaded as input signals on the PLC properly by operating
the home input and near home input forcibly.

2. Start the home return by inputting the home return program, and check if the operation
transits to the deceleration operation by the near home input.

Points to check

Set the valid logic which enables the home input and near home input in the parameter
setting menu of "Configurator PMX".
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3.4 Confirming while the Power is ON

3. Check if the home stop position shifts by repeating the JOG and home return operations.
Points to check

A shift may result depending on the position of near home input or home input and the
return speed.

4. If the home stopping position is shifted, change the position of near home input or reduce
the home return speed.

3.4.5 Checking Rotating and Moving Directions and Moving Distance

Procedure |

1. Execute the JOG operation to confirm the rotating direction and moving direction of the
motor.
Points to check

The rotating direction is determined according to the installation of the ball screw or the
“CW/CCW direction setting” of the parameter.

2. Check if the moving distance is that as designed by performing the JOG operation or
positioning operation.
Points to check

The moving distance is determined according to the pitch of the ball screw, deceleration
gear ratio or setting movement amount of the positioning data.
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4.1 Confirming 1/O Allocation

4.1 Confirming I/O Allocation

4.1.1 When Using Pulse Output Table Setting Mode

e The home input signal and positioning completion signal is allocated to I/O signals.
e The pulse output table setting mode can be used only in the FPOH mode.

B Allocation of I/0 signals (Input)

1/0 number

Signal name Axis 1 Axis 2 Axis 3 Axis 4

CHoO CH1 CH2 CH3
J-pc.>i.nt (.:ontrol . X0 X1 X3 x4
positioning start input
Home input (Note 1) X2 X5 X6 X7
Near home input (Note 1)(Note 2) (Y850) (Y851) (Y852) (Y853)
Over limit input (+) (Note 2) (Y860) (Y862) (Y864) (Y866)
Over limit input (-) (Note 2) (Y861) (Y863) (Y865) (Y867)
BUSY X808 X809 X80A X80B
Operation done X810 X811 X812 X813
Home return done X828 X829 X82A X82B

(Note 1)  Even when setting the linear interpolation, the interpolation operation is not performed for the home
return. Execute the operation for X axes and Y axes separately.

(Note 2)  The near home input, over limit input (+) and over limit input (-) will be valid when an arbitrary input is
allocated and the output relay indicated in the above table turns ON.

B  Sample program

The following sample shows the program when the near home input, over limit input (+) and
over limit input (-) are allocated to XA to XC.

XA Y850
| |

I
XB Y860

-
T

XC Y861

—i | O—

e \When selecting the table setting mode, the control active flags (R911C to R911F) are not
activated. Confirm that other instructions for the table setting mode (F380 to F383) are not
activated using the above BUSY flags (X808 to X80B), and execute each instruction.

4-2 WUME-FPOHPOS-07




4.1 Confirming 1/O Allocation

B Allocation of /0O signals (Output)

/0 number

Signal name Axis 1 Axis 2 Axis 3 Axis 4

CHO CH1 CH2 CH3
CW output or Pulse output YO Y3 Y8 YB
CCW output or Sign output Y1 Y4 Y9 YC
Deviation counter clear output Y2 Y5 YA YD
System stop Y800
Error clear request Y801
Warning clear request Y802
Emergency stop Y830 Y831 Y832 Y833
Deceleration stop Y838 Y839 Y83A Y83B
J-point control speed change Y840 Y841 Y842 Y843
Near home input (Note 1) (Y850) (Y851) (Y852) (Y853)
Over limit input (+) (Note 1) (Y860) (Y862) (Y864) (Y866)
Over limit input (-) (Nete 1) (Y861) (Y863) (Y865) (Y867)

(Note 1)  The near home input, over limit input (+) and over limit input (-) will be valid when an arbitrary input is
allocated and the output relay indicated in the above table turns ON.

4.1.2 When Using Pulse Output Function (FPsigma Compatible Instruction

Mode)

e The following reserved areas are allocated to the home input and control active flag.

e Arbitrary inputs are allocated to the near home input and pulse output stop signal

(emergency stop).

B Allocation of I/0 signals (Input)

FPOH mode
1/0 number
Signal name Axis 1 Axis 2 Axis 3 Axis 4
CHoO CH1 CH2 CH3
Home input (Note 1) X2 X5 X6 X7
Near home input (Note 2)
Control active flag (BUSY) R911C R911D R911E R911F
Operation done (Note 3)
Home return done
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4.1 Confirming 1/O Allocation

FPsigma mode

1/0 number

Signal name Axis 1 Axis 2

CHoO CH2
Home input (Note 1) X2 X5
Near home input (Note 2)
Control active flag (BUSY) 903A 903C
Operation done (Note 3)
Home return done

(Note 1)  Even when setting the linear interpolation, the interpolation operation is not performed for the home
return. Execute the operation for X axes and Y axes separately.

(Note 2)  The near home input will be enabled by allocating an arbitrary input and turning on the bit 4 of the
special data register DT90052 by the pulse output control instruction (FO0).

(Note 3) The falling edge (on to off) of the control flag (BUSY) after the execution of the pulse output instruction

(F171) is used in place of the operation done flag or home return done flag.

B Allocation of /O signals (Output)

FPOH mode
1/0 number
Signal name Axis 1 Axis 2 Axis 3 Axis 4
CHoO CH1 CH2 CH3
CW output or Pulse output YO Y3 Y8 YB
CCW output or Sign output Y1 Y4 Y9 YC
Deviation counter clear output (Note 1) Y2 Y5 YA YD
Emergency stop (Pulse output stop) (Note 2)
FPsigma mode
1/0 number
Signal name Axis 1 Axis 2
CHoO CH2
CW output or Pulse output YO0 Y3
CCW output or Sign output Y1 Y4
Deviation counter clear output (Note 1) Y2 Y5
Emergency stop (Pulse output stop) (Note 2)

(Note 1)  Even when setting the linear interpolation, the interpolation operation is not performed for the home
return. Execute the operation for X axes and Y axes separately.
(Note 2) The emergency stop will be enabled by specifying channel numbers and turning on the bit 3 of the

special data register DT90052 by the pulse output control instruction (FO). In case of the emergency
stop in the FPsigma compatible instruction mode, pulses stop immediately.
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4.1 Confirming 1/O Allocation

B Allocation of I/O relating to pulse output control (Only in FPsigma compatible
instruction mode)

e By using the special data register DT90052 by the pulse output control instruction
(FO),operations such as loading the near home input and stopping the pulse output forcibly
can be performed.

FPOH mode FPsigma mode
bit no.15 8 43 10 bit no.15 43 10
HEEREENIEEEREEEE [LITTTTIITITTITITT]
[ I
Channel specification Channel specification
H1: Fixed ] ) )
Near home input 0: Invalid 1: Valid Near home input _0: Invalid 1:Valid
Pulse output stop 0: Continue 1: Stop Pulse outputstop ~ 0: Continue 1: Clear, stop
Count 0: Enable 1: Disable
Software reset 0: Disable 1: Enable
Count 0: Enable 1: Disable
Software reset 0: Disable 1: Enable

e \When controlling the above functions using external inputs, arbitrary inputs can be allocated.
The following program is for loading the near home input of CH1 using the input X10.

X10
—DF) | FOMV |H1110 | DT90052

—— Fomv | H1100 | DT90052

e In the FPsigma compatible instruction mode, the allocations of J-point control and limit inputs

are not available.

e In the FPsigma compatible instruction mode, the allocations of system stop, error clear request,
deceleration stop and J-point speed change are not available.

e For details of the FPsigma mode, refer to "11 FPsigma Mode".

4.1.3 When Using PWM Output Function

e The following reserved areas are allocated to the PWM output and control active flag.
e Allocate them so that they do not overlap the I/O used for the pulse output function.
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4.1 Confirming 1/O Allocation

B Allocation of I/0 signals

FPOH mode
1/0 number

Signal name

CHO CH1 CH2 CH3
PWM output YO0 Y3 Y8 YB
Control active flag (BUSY) R911C R911D R911E R911F
FPsigma mode

1/0 number
Signal name
CHoO CH2

PWM output YO Y3
Control active flag (BUSY) R903A R903C

g1 Info. )

e For details of the FPsigma mode, refer to "11 FPsigma Mode".

4.1.4 When Using High-speed Counter Function

e The following reserved areas are allocated to the hardware reset input and control active

flag.

B Allocation of I/0 signals (When using internal input)

FPOH mode
1/0 number
Signal name
CHO CH1 CH2 CH3
.Singt'e'phase X0 X1 X3 X4
Count input inpu
2-phase input X0/X1 - X3/X4 -
Single-phase
Hardware reset input X2 X2 X5 X5
input
2-phase input X2 - X5 -
Control active flag i’;ﬂe'phase R9110 R9111 R9112 R9113
(BUSY) -
2-phase input R9110 - R9112 -
FPsigma mode
1/0 number
Signal name
CHO CH1 CH2 CH3
. Single-phase
Count input input X0 X1 X3 X4
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4.1 Confirming 1/0O Allocation

1/0 number
Signal name
CHO CH1 CH2 CH3
2-phase input X0/X1 - X3/X4 -
Single-phase
Hardware reset input X2 X2 X5 X5
input
2-phase input X2 - X5 -
Single-phase
Control active flag inpl‘j’t P R903A R903B R903C R903D
(BUSY) -
2-phase input R903A - R903C -

(Note 1)  When the reset input settings of reset input for the single-phase input overlap at CHO and CH1 or CH2
and CH3, the setting of CHO or CH2 has priority.

B Allocation of I/O relating to High-speed counter control

e By using the special data register DT90052 by the high-speed counter control instruction
(FO), operations such as the software reset of the high-speed counter and disabling/enabling
the count can be performed.

FPOH mode FPsigma mode
bit no. 15 8 3210 bit no.15 3210
LLITTT T TITTTTT] [LITTTTITTITTIITT]
[ | I
Channel specification Channel specification
HO to H3: CHO to CH3 HO to H3: CHO to CH3
HO: Fixed
High-speed counter 0: Continue 1: Clear
|nstruc?|on clear. — — High-speed counter instruction clear
Reset input setting ~ 0: Valid 1: Invalid 0: Continue 1: Clear
Count 0: Enable 1: Disable Reset input setting 0: Valid 1: Invalid
Software reset 0: Disable 1: Enable
Count 0: Enable 1: Disable
Software reset 0: Disable 1: Enable

e When controlling the above functions using external inputs, arbitrary inputs can be allocated.
The following program is for performing the software reset of CHO using the input X7.

X7
F—oF) " Fomv | H1 | DT90052

—{ Fomv | Ho |[DT90052

e For details of the FPsigma mode, refer to "11 FPsigma Mode".
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4.2 Settings in Configurator PMX

4.2 Settings in Configurator PMX

4.2.1 Allocating Channels to be Used

Use the Configurator PMX to allocate used channels and applications. The following procedure
is explained on the condition that the FPWIN GR7 has already started.

Procedure

1. Select Options>Positioning Table Settings from the menu bar.
"Configurator PMX” will be activated.

HE a6

% Configurater PMX
File Edit View Debug Chamnelsetting Options Help

v

LN

Pasition unit: pulse [Speed unit: pulse / s

[E=S8EcE =)

Table number | Operation p.. | Control method | X ais (CHO).. [ Accelerati. | Acceleration . [ Deceleration .. | Tareet . Dwell time {ms) |
1 E: End point | I Increment 0 L Linear 101 100 1000 0
2 E End point I Iersment 0 L Linsar 100 100 1000 0
3 E End point I Ihcrement 0 L Linear 100 100 1000 0
4 E End point I lhcrement 0 L Linear 100 100 1000 0
5 E Endpoint L norement 0 L Linear 10 100 1000 0
] E End point I Icrement 0 L Linear 100 100 1000 0
7 E End point I hersment 0 L Linsar 100 100 1000 0
8 E End point I Ihcrement 0 L Linear 100 100 1000 0
k] E End point I Ierement 0 L Linear 100 100 1000 0
10 E Endpoint L norement 0 L Linear 10 100 1000 0
11 E End point I lhcrement 0 L Linear 100 100 1000 0
12 E Endpoint | erement 0 L: Linear 100 100 1000 0
13 E End point I Ihcrement 0 L Linear 100 100 1000 0
14 E End point I hersment 0 L Linsar 100 100 1000 0
15 E Endpoint L norement 0 L Linear 100 100 1000 0
16 E End point I lhcrement 0 L Linear 100 100 1000 0
i E Endpoint L norement 0 L Linear 10 100 1000 0
18 E End point I Ihcrement 0 L Linear 100 100 1000 0
19 E End point I hersment 0 L Linsar 100 100 1000 0
N E End point I Ihcrement 0 L Linear 100 100 1000 0

Ready

GHO{1 Axis)

ﬂ?\ease select £ End point control, 0: Gontinuance paint control, P: Pass paint cantral, or - Speed point contral
4

2. Select Channel setting>Used channel setting from the menu bar.
The “Used channel setting” dialog box appears.

PLC type

Single

Used channel setting

FPOH G32ET/C32EP

Select channel {axis)

v SHi s T

CHO + CGHI

[~ CH1(Axiz 2)

Interpolation [ iz 1+ fcis 2

Select channel {axis J to be used.
When Interpolation is selected, Single cannat be used

CH2 + CH3

[T CH2 Axiz 3)

I~ GH3Axiz 4)

Axig § + Axis 4

Cancel

[EX3)

3. Select the axes to be used and the usage, and press the [Yes] button.
When the setting is changed, a confirmation message box appears.

4-8
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4.2 Settings in Configurator PMX

Configurator PMX 23

Channel (axis) will be changed. Continue?
l . (Data except the parameter settings of the channel (axis) of which the
attribute has been changed will be initialized.)

4. Confirm the change and press the [OK] button.
A data table tab each is created for the groups set.

17 E: End paint I herement 0 L Linear
13 E: End point I Increment 0 L Linear

Y GHO(Axis) /% CHI2Axis) /™ CH2(3Axis) [
el Info. )

e When interpolation control is selected, the data table of the channel numbers of X and Y
axes will be added, and [Interpolation] will be displayed on the tab.

17 E: End point 0 Linear (composit.. I herement
18 E: End point 0 Linear (composit.. I hcrement

|1 [, DterpolationCHOGHI(1,2Axis) /™ CH2(3Axis) [/

e \When changing "Used channel setting" in Configurator PMX, the system registers no. 400
to 402 and 407 corresponding to the I/O used for the positioning control will be
automatically updated. For details, refer to "4.3 System Register Settings".

4.2.2 Setting Parameters

Use the Configurator PMX to allocate the most fundamental parameters for positioning control,
such as the motor rotation direction, pulse output method (CW/CCW and Pulse/Sign), home
input, limit input logic, and positioning control. The following procedure is explained on the
condition that the Configurator PMX has already started.

Procedure |

1. Select Channel setting>Parameter settings from the menu bar.
The “Parameter settings” dialog box appears.
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4.2 Settings in Configurator PMX

Limit - switch logic

Normal Open

Mormal Open

Mormal Open

Mormal Open

Parameter settings (=)
Channell (1 axis) | Channell (2 axiz) | Channel? (3 axis) | Channeld (4 axiz)

Basic Pulze output method Pulse/Sien Pulze/Sign Pulee/Sien Pulze/Sien
Pulze output rotation direction G direction + CW direction + CW direction + Gl direction +
Startup speed 100 100 100 100
Pozitionine repeat count ] ] 0 0

Thput Home pogition logic Normal Open Mormal Open Mormal Open Mormal Open
Home position proximity logic Mormal Open Maormal Open Mormal Open Mormal Open
Limit + switch logic Mormal Open Mormal Open Mormal Open Mormal Open

Home return Home return method Not use Mot use Mot use Mot use
Home return direction Limit (=) direction | Limit (=) direction | Limit (-} direction | Limit (-] direction
Home return acceleration time (ms) 100 100 100 100
Home return deceleration time (ms) 100 100 100 100
Home return target speed 1000 1000 1000 1000
Home return creep speed 100 100 100 100
Deviation counter clear time (ms) 1 1 1 1
Coordinate origin 0 0 0 0
JOG operation JOG acceleration time (ms) ] ] ] ]
JOG deceleration time (ms) 1] 1] ] ]
JOG target speed 1000 1000 1noo 1000
J point change tareet speed 1000 1000 0o 1000
Stop Emereency stop deceleration time (ms) 100 100 100 100
Limit stop deceleration time (ms) 100 100 100 LTI —
4 [+
Set the output method for pulse output. -
Select from the followings.
Pulse/Sien method, CW/CCW method
QK Gancel | Channel copy | Ihitialize |

2. Make necessary parameter settings according to the application and press the [OK] button.

The settings will be stored as part of positioning parameter data.

Parameters
Default .
Parameter name . Settings
(unit)
Pulse output method Pulse/Sign Pulse/Sign, CW/CCW

Pulse output rotation
direction

Basic

CW direction +

When selecting Pulse/Sign mode:

CW direction +: Select this setting for the case that the
elapsed value is increased when Sign output turns off.

CCW direction +: Select this setting for the case that the
elapsed value is increased when Sign output turns on.

When selecting CW/CCW mode:

CW direction +: Select this setting for the case that the
elapsed value is increased at the time of CW output.

CCW direction +: Select this setting for the case that the
elapsed value is increased at the time of CCW output.

Set the startup speed common to each operation. This
setting is common to JOG operation, home return, E-point

Startup speed 100 (pps) control, P-point control, C-point control and J-point
control.
Setting range: 1 to 100,000

Positioning repeat count |0 Specify this setting for performing repetitive controls when

using E-point/P-point/C-point control.

4-10
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4.2 Settings in Configurator PMX

Default .
Parameter name i Settings
(unit)
0, 1: Not repeat
2 to 254: Repeat for the specified number of times.
255: Repeat infinitely until the execution of stop control.
Home position logic Normal Open
Home position proximit
5 |logic P P Y| Normal Open | Select the input logic for each switch.
£ — - - Normal Open, Normal Close
Limit + switch logic Normal Open
Limit - switch logic Normal Open
DOG method 1, DOG method 2, DOG method 3, Home
Home return method Not use position method, Data set method, Not use
N Limit (-) . N - L
Home return direction directi Limit (-) direction, Limit (+) direction
irection
Home return 100 (ms) Setting range: 1 to 10,000
acceleration time
Home return . .
_ deceleration time 100 (ms) Setting range: 1 to 10,000
=]
B |Home return target 1000 (pps) | Setting range: 1 to 100,000
° speed
1S
S | Home return creep . .
T speed 100 (pps) Setting range: 1 to 100,000
Erigiation counter clear 1 (ms) Setting range: 1 to 100
When the home return method is Data set method,
specify a coordinate origin.
Coordinate origin 0 (pulse) Setting range: -1,073,741,824 to 1,073,741,823
For the interpolation control, the range is as follows.
Setting range: -8,388,608 to 8,388,607
JOG acceleration time 0 (ms) Setting range: 0 to 10,000
é JOG deceleration time 0 (ms) Setting range: 0 to 10,000
©
2 | JOG target speed 1000 (pps) Setting range: 1 to 100,000
o
O ) Set this setting for changing the speed during J-point
9 i peoelgt change target 1000 (pps) control.
P Setting range: 1 to 100,000
Emergency stop . .
s deceleration time 100 (ms) Setting range: 1 to 10,000
pimit stop deceleration | 199 (ms) Setting range: 1 to 10,000

4.2.3 Creating Positioning Data Table

e The positioning data tables are divided into sheets for each axis, and 20 tables ranging no. 1
to no. 20 can be set.
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4.2 Settings in Configurator PMX

B For independent axis control

Parameter Default (unit) Description
name
Operation E: End point Select one from the following operation patterns.
pattern ' P E: End point, P: Pass point, C: Continuance point, J: Speed point
Control I: Increment Select either. I: Increment or A: Absolute.
method
X-axis . .
Input a movement amount. Setting range: -1,073,741,824 to
movement 0 (pulse)
+1,073,741,823
amount
Acceleration/
deceleration L: Linear For FPOH, only L: Linear can be selected.
method
ﬁ;(;eleratlon 100 (ms) Set an acceleration time. Setting range: 1 to 10,000
Ercre](;eleratlon 100 (ms) Set a deceleration time. Setting range: 1 to 10,000
Target speed 1000 (pps) Set a target speed. Setting range: 1 to 100,000
Set the time from the completion of the positioning instruction in the E-point
Dwell time 0 (ms) control until the positioning done flag turns ON. For the C-point control, it is

the wait time between each table. Also, the dwell time setting is invalid for
the P-point control.

B For interpolation control

Parameter Default (unit) Description

name

Operation E- End point Select one from the following operation patterns.

pattern ' P E: End point, P: Pass point, C: Continuance point
Select a specification method of speed.

Interpolation Linear _ Linear (composite speed): Specify the speed combining the speed of X and

operation (composite Y axes.

speed) Linear (major axis speed): Specify the speed on the long axis side whose

movement amount is large.

Control . . . .

method I: Increment Select either. I: Increment or A: Absolute.

X-axis

movement 0 (pulse) Input a movement amount. Setting range: -8,388,608 to +8,388,607

amount

Y-axis

movement 0 (pulse) Input a movement amount. Setting range: -8,388,608 to +8,388,607

amount

Acceleration/

deceleration L: Linear For FPOH, only L: Linear can be selected.

method

ﬁrrrz]c;eleratlon 100 (ms) Set an acceleration time. Setting range: 1 to 10,000

Er(:c;eleranon 100 (ms) Set a deceleration time. Setting range: 1 to 10,000

4-12
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4.2 Settings in Configurator PMX

Parameter Default (unit) Description
name

Set either composite speed or major axis speed in accordance with the

Isntgtre%olation 1000 (pps) selection of interpolation operation.
P Setting range: 1 to 100,000
Set the time from the completion of the positioning instruction in the E-point
. control until the positioning done flag turns ON. For the C-point control, it is
Dwell time 0 (ms)

the wait time between each table. Also, the dwell time setting is invalid for
the P-point control.

B Selection of positioning operation patterns

e For the E-point control, enter settings in one row.

e For P-point control (speed change control), C-point control (continuance point control) and J-
point control (JOG positioning control), they should be combined with E-point control of the
next step as a pair and the settings should be input in two rows.

P2 configurator PMX fela=s

File Edit View Debug Channel setting Options Help
BEES & By éh & ?

Position unit: pulse [Speed unit: pulze / ¢

Table number | Operation p.. | Gontrol methed [ axis (GHO).. [ Accslerati.. [ Accsleration .. [ Deceleration .| Tareet . Dwell time (ms;
1 E End point_| T Increment 0 L Linear 100 100 1000
E End pomnt I Increment L Linear 100 100 1000
E: End point I Increment 0 L Linear 100 100 1000
E End point [ Increment 0 L Linear 100 100 1000
E End point [ Increment L Linear 100 100 1000

]

]

o

]

E: End point T Increment L: Linear 100 100 1000
E End point [ Increment L Linear 100 100 1000
E:End point I Increment L: Linear 100 100 1000
L: Linear 100 100 1000

2
3
¢
5
]
7
8
9

E End point [ Increment

B Table numbers and activation of positioning

e Execute the positioning start instruction (F380) in the user program to specify table numbers
in the Configurator PMX.

e The unit executes the control under the conditions set in the table by turning on the
positioning start contact corresponding to a desired channel number (axis number) and table
number. Specify the first data table number for each control in the program.

R1 X808 CH No.0
—Fy—/—{F3soPossT] Ko | Ki | Ko H-Tableno.1
Position control starts.
CHO
BUSY

E

e For details, refer to "5 Operation Patterns”. For details of instructions, refer to "7 Instruction
References".

4.2.4 Saving Positioning Parameters

Information on positioning parameters and positioning data tables set on Configurator PMX is
saved as part of program files.
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4.2 Settings in Configurator PMX

Procedure |

1. Select File>Save changes and exit from the menu bar.
A confirmation message box appears.

Configurator PMX @

-,

Mo Cancel

2. Press [Yes].
e The set information will be saved as part of project files.

e When selecting [No], the changes made immediately before will be discarded. When
selecting [Cancel], it will return to the setting screen of Configurator PMX with the
changes made immediately before still in place.

4.2.5 Export and Import

e Basic parameters and positioning parameters set can be exported to and imported from the
Configurator PMX.

e Information on positioning parameters and positioning tables saved by using the export
function can be reused between projects.

Procedure |

1. Select File>Export from the menu bar.
The saving destination and file names appear.

2. Enter a saving destination and file name, and press [Save] button.

Information on the parameters and positioning data tables will be saved in a file with a
“.pmx” extension.

g Info. )
e When export is executed, information on the positioning data tables will be saved along
with parameters set in the parameter setting menu.

4.2.6 Check on Parameter Data

e The following procedure is explained on the condition that the Configurator PMX has already
started.

4-14 WUME-FPOHPOS-07



4.2 Settings in Configurator PMX

Procedure |

1. Select Debug>Check Parameter and Data Values from the menu bar.
A message box appears to show the check result. If there is an error in the settings for the
positioning data tables, an error message will appear and the cursor will move to the
corresponding error position.

Configurator PMX (223

I-"' "‘-I An error was found in the following location.

""" Table No. 1: Target speed

4.2.7 Writing Parameters to Unit (1)

e Information on parameters that have been set is transferred to the unit along with information
on programs, comments and system registers.

e The following procedure is explained on the condition that the Configurator PMX has already
started.

Procedure |

1. Select File>Save changes and exit from the menu bar of the Configurator PMX.
2. When "Do you save the setting?" appears, press [Yes (Y)].
3

Select Online>Download To PLC (Entire project) from the FPWIN GR7 menu bar.

Positioning data will also be downloaded to the control unit along with information on
programs, comments and system registers.

4.2.8 Writing Parameters to Unit (2)

e Information on parameters that have been set can also be downloaded to the unit in the
Configurator PMX.

e The following procedure is explained on the condition that the Configurator PMX has already
started.

Procedure |

1. Select File>Download positioning data from the menu bar of the Configurator PMX.
A message box for confirming the saving appears.
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Configurator PMX 3

\OI Do you save the setting?

2. Press the [Yes] button.

A message confirming the download to the PLC appears. In the RUN mode, a message
confirming that the mode is switched to the PROG. mode also appears.

Configurator PMX 32

[0] Positioning table will be downloaded to PLC, Continue?

3. Press the [Yes] button.
A message confirming the switching of the operation mode appears.

Configurator PMX 3

' i The mode of PLC will be changed to RUN frem PROG. Continue?

4. Press the [Yes] button to switch the operation mode.
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4.3 System Register Settings

4.3.1 Confirming and Selecting Functions to be Used

The set condition can be confirmed by the following procedure. The following procedure is
explained on the condition that the FPWIN GR?7 has already started.

Procedure |

1. Select Option>System register settings from the menu bar.
The "PLC Configuration " dialog box appears.

2. Select "Controller output setting (PLS/PWM)" from the left pane.

PLC Configuration IEI

Memory Allocation
Hold/Mon-hold 1 No.407 Positioning control mode setting
Hold/Mon-hold 2
Action on Error [Table setting mode -]
Time setting
Link W0-0

Link W0-1 No.402 Pulse/PVWM output settings (Y0-YC)
Controller input settings (HSC/PLS

CHO : [Normal output (Y0, Y1) ']

t
Interrupt / pulse catch settings
Interrupt edge settings CH1: |m I t (Y3, Y4
Time constant setting 1 of CPU input [ peml,on iput, (510 v]
Time constant setting 2 of CPU input

COMD Port CHz: [Normal output (Y8, Y9) v]
COM1 Port
COMZ Port CH3: [Normal output (Y8, YC) v]

Compaible mode

3. Confirm the functions to be used and change the settings as necessary.

Press the [OK] button.

The screen returns to the ladder edit screen. The settings will be downloaded to the PLC
together with programs.

i Info. )
e \When the settings are saved in the Configurator PMX, the system registers corresponding

to the I/O used for the positioning function will be automatically set.

e Change the settings of the corresponding system registers when the home input is not
used or the PWM output is allocated to other channels.

Settings when using table setting mode

HEEIE No. and setting item Sl
name
Not Set X0 as High Speed Counter
2 phase input (X0, X1)
Controller 400 2 phase input (X0, X1) Reset input (X2)

input settings HSC operation mode CHO | Addition input (X0)

setting
(HSC/PLS) (X0 to X2) Addition input (X0) Reset input (X2)
Subtraction input (X0)
Subtraction input (X0) Reset input (X2)
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Parameter A n Settings
name No. and setting item

Individual input (X0, X1)

Individual input (X0, X1) Reset input (X2)

Direction distinction (X0, X1)

Direction distinction (X0, X1) Reset input (X2)

J-point positioning start input of pulse output CHO (XO0)

Not Set X1 as High Speed Counter

Addition input (X1)

Addition input (X1) Reset input (X2)

Subtraction input (X1)

Subtraction input (X1) Reset input (X2)

J-point positioning start input of pulse output CH1 (X1)

Not Set X3 as High Speed Counter

2 phase input (X3, X4)

2 phase input (X3, X4) Reset input (X5)
Addition input (X3)

Addition input (X3) Reset input (X5)
Subtraction input (X3)

Subtraction input (X3) Reset input (X5)

401 Individual input (X3, X4)

HSC operation mode Individual input (X3, X4) Reset input (X5)
setting Direction distinction (X3, X4)

(X3 to X5) Direction distinction (X3, X4) Reset input (X5)
J-point positioning start input of pulse output CH2 (X3)

Not Set X4 as High Speed Counter

Addition input (X4)

Addition input (X4) Reset input (X5)

Subtraction input (X4)

Subtraction input (X4) Reset input (X5)

J-point positioning start input of pulse output CH3 (X4)

CH1

CH2

CH3

407 [FPOH mode] Table setting mode, FPsigma compatible

Positioning control mode instruction mode

Controller setting [FPsigma mode] FPsigma compatible instruction mode

output CHO | Select the output allocated to each channel.

settings 402 CH1 | Normal output, PWM output, Pulse output [Table setting
(PLS/PWM) | Pulse/PWM output mode],

setting CH2
(YOto YC)

Pulse output [FPsigma compatible instruction mode]
CH3 | This setting cannot be selected in the FPsigma mode.

(Note 1) Displayed items vary according to models.

(Note 2)  Select "Normal input" and "Normal output" for the input and output that is not used for the pulse
output function or high-speed counter function.

(Note 3)  "J-point positioning start input" for each channel can be selected only when "Table setting mode"
is set in the system register no. 407.

g1 Info. )

e For details of the FPsigma mode, refer to "11 FPsigma Mode".
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4.4 Reading Elapsed Values

4.4.1 Elapsed Value (Current Value) Area

e They are stored as 2-word 32-bit data in the axis information area of positioning memory.

e The elapsed value area will be reset when the power supply turns off. It will be held when
switching the mode from RUN to PROG.

B Counting range of elapsed value (current value) area

Section Range

Forsingle axis | 4 473 741 824 10 1,073,741,823
control

For interpolation | g 384 50g 16 +8,388,607
axis control

4.4.2 Reading Elapsed Value (Current Value) Area

Use [F384 PTBLR] positioning parameter read instruction for reading elapsed values.

B [nstruction format

RO

F———AFseapBIR] s1 [ s2 [ n [ D

Operand | Settings Specification for reading the elapsed value area

H1 Specify the axis information area of CHO.

Specification of channel numbers and H101 Specify the axis information area of CH1.

S1 e
positioning memory area H201 Specify the axis information area of CH2.

H301 Specify the axis information area of CH3.

S2 Starting address of positioning memory K2 Specify the offset address.

(Offset address)
No. of read words K2 Specify two words.
D Operation memory storing read data Specify an arbitrary memory.

B Sample program

The following sample shows the program when reading the elapsed value (current value) of
CHa3 to the data registers DT300 to DT301. For details of instructions, refer to "7 Instruction
References".
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RO
|—{|—|F384 PTBLR| H301 [ k2 | k2 [DT300
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5.1 Stop Operation

5.1 Stop Operation

5.1.1 Type of Stop Operations

B Type of stop operations

Name

Time chart

Occurrence condition and operation

System
stop

A

\
A\
Y
Y
\
\
‘\
\
\
\
AY
3

[
»

e Once the system stop contact (Y800) turns
on, an active operation will stop and the pulse
outputs of all channels will immediately stop.

e The similar operation is performed when the

operation mode of the control unit is switched
from RUN to PROG.

Emergenc
y stop

Emergency stop deceleration time

—>

v

e Once an emergency stop contact (Y830 to
Y833) turns on, an active operation will stop
and the pulse outputs of corresponding
channels will stop.

e Performs a deceleration stop in the
deceleration time specified in the positioning
parameter setting menu of Configurator PMX.

Limit stop:

e Once an over limit input (+) and over limit
input (-) (Y860 to Y867) turns on, an active
operation will stop and the pulse outputs of
corresponding channels will stop.

e Performs a deceleration stop in the "limit stop
deceleration time" specified in the positioning
parameter settings.

Decelerati
on stop

v

e Once a deceleration stop contact (Y838 to
Y83B) turns on, an active operation will stop
and the pulse outputs of corresponding
channels will stop.

e Performs a deceleration stop in the
deceleration time specified for the active
positioning operation.

B Execution of stop operations

Stop controls are executed when the following I/O signals turn on.

B Allocation of /0O signals (Output)

Signal name

1/0 number

Axis 1

Axis 2

Axis 3

Axis 4

CHO

CH1

CH2

CH3

System stop

Y800
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5.1 Stop Operation

1/0 number
Signal name Axis 1 Axis 2 Axis 3 Axis 4
CHO CH1 CH2 CH3
Emergency stop Y830 Y831 Y832 Y833
Over limit input (+) (Note 1) (Y860) (Y862) (Y864) (Y866)
Over limit input (-) (Note 1) (Y861) (Y863) (Y865) (Y867)
Deceleration stop Y838 Y839 Y83A Y83B

(Note 1)  The over limit input (+) and over limit input (-) will be valid when arbitrary inputs are allocated and the
output relays indicated in the above table turn ON.

5.1.2 Characteristics of Stop Operations

B Priority of stop operations

When stop control requests are made simultaneously, the stop operations are executed
according to the following priority.

1. System stop > 2. Emergency stop > 3. Limit stop > 4. Deceleration stop

B Dwell time setting

The dwell time setting is invalid in the stop operations regardless of patterns.

B Flag processing

e In the case of system stop, the busy signal turns off and the operation done signal turns on.

e In the cases of emergency stop, limit stop and deceleration stop, the busy signal turns off
and the operation done signal turns on after the completion of the pulse output during
deceleration.

B Elapsed value area (Current value coordinate)

e Even in a stop operation, the elapsed value area is always updated.

e After the emergency stop, limit stop or deceleration stop, deceleration is performed with each
specified deceleration time, and the value when the pulse output stops is stored.

e In the case of system stop, the value when the pulse output stops is stored.

gl Info. )
e For details of the deceleration stop operations when repetitive control is executed, refer to
"5.5.3 Stop Operation During Repeat Operation".
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5.2 JOG Operation

5.2 JOG Operation

5.2.1 Settings and Operations of JOG Operation

The parameters for JOG operations are specified in the positioning parameter setting menus of
Configuration PMX.

Pulses are output while the JOG operation start instruction (F381 JOGST) is executed.

Reverse JOG Forward JOG
D Table —_—
[ |
Ball screw = H
LTI T [T
(-) side (+) side

B  Operation diagram

f[Hz] 4

20,000Hz

1,000Hz  t[ms]

100ms 200ms

Instruction start condition

Busy signal

Operation done signal

JOG operation target speed 20,000

B Operations of each contact

The BUSY flags (X808 to X80B), which indicate that the motor is running, will turn on when
the JOG operation starts, and they will turn off when the operation completes.

The operation done flags (X810 to X813), which indicate the completion of operation, will
turn on when the current operation is completed, and they will be held until the next
positioning control, JOG operation or home return operation starts.

B Programming cautions

The startup contact and flag numbers vary depending on channel numbers (axis numbers).
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5.2 JOG Operation

B Settings
Item Setting example
Startup speed 1,000 Hz
JOG operation
acceleration time 100 ms
Axis setting area JOG operation
deceleration time 200 ms
;J:));(joperation target 20,000 Hz
B Configurator PMX settings
Parameter settings @
Channell {1 axiz) ﬂ
Home return creep speed 100
Deviation counter clear time (ms) 1
Sanrdinate Ariein n
JOG operation JOG acceleration time {ms) 100
JOG deceleration time (ms) 200
JOG target speed 2onnn
| | J paINT change target speed Iy |

B  Sample program

The execution condition is set to be always executed. For details of instructions, refer to
"7 Instruction References".

R3 R4
| [ /1 | CH No.0
[ I/I | F381JOGST | KO | KO l_ JOG forward operation starts.
R4| |R:? CH No.00
| o.
| 4 | F381 JOGST | KO | K1 l_ JOG reverse operation starts.

B Operation at limit input

Conditions Direction Limit status Operation
Over limit input (+): ON Not executable, Error occurs.
Forward
Over limit input (-): ON Executable
At startup
Over limit input (+): ON Executable
Reverse
Over limit input (-): ON Not executable, Error occurs.
Over limit input (+): ON Limit stops, Error occurs. (Note 1)
. Forward
During Over limit input (-): ON Limit stops, Error occurs. (Note 1)
operation
Reverse Over limit input (+): ON Limit stops, Error occurs. (Note 1)
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5.2 JOG Operation

Conditions Direction Limit status Operation

Over limit input (-): ON Limit stops, Error occurs. (Note 1)

(Note 1)  Create a program as below if you do not want to restart the instruction when the limit error occurs
during an operation when the execution condition has been set to be always executed.

RO R1

R1 X80 X808: CHO BUSY

RO
RO: JOG start
( | |
DF}] [ O_ R1: JOG start instruction
8

R1

| [F381J0GST] Ko | Ko M

CH No.0
JOG forward operation starts.

5.2.2 Settings and Operation of JOG Operation (Speed Changes)

It is possible to change a target speed during the JOG operation. The target speed is changed
by rewriting the positioning memory using a user program.

B Operation diagram

— PLC scan time: 1 ms

PLC scan time: 2 ms
f[Hz] &
210 ms 188 ms

20,000 Hz

10,000 Hz —

1,000 Hz t[ms]
| -

100 ms 05 ms 94 ms

Instruction start condition

»
Busy signal |
——

Operation done signal

JOG operation target speed 20000 X 10000

4
Rewriting the target speed

The operation diagram example represents theoretical values for when the PLC scan time is set
to a fixed value.

The acceleration / deceleration time after the JOG operation target speed is changed shows an
operation example when the PLC scan time is set to a fixed value of 1 ms or 2 ms.

B Operations of each flag

e The BUSY flags (X808 to X80B), which indicate that the motor is running, will turn ON when
the JOG operation starts, and they will turn OFF when the operation completes.
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5.2 JOG Operation

e The operation done flags (X810 to X813), which indicate the completion of operation, will

turn ON when the current operation is completed, and they will be held until the next
positioning control, JOG operation or home return operation starts.

Characteristics of acceleration / deceleration zone when changing speeds

When the JOG operation speed is changed, the time required to reach the target speed
becomes different from the time set in “JOG acceleration time” or “JOG deceleration time”.

The actual acceleration / deceleration time can be obtained from the “JOG target speed”,
“Startup speed”, and “JOG acceleration time” or “JOG deceleration time”.

When the JOG operation target speed is changed, the unit operates according to the
acceleration / deceleration time obtained from the following formula.

Speed variation = (JOG operation target speed at startup - Startup speed) / (JOG
acceleration time or JOG deceleration time)

Acceleration/deceleration time after the JOG operation target speed is changed = [ (Target
speed after the change - Target speed before the change / Speed variation)] x PLC scan
time

B Settings
Item Setting example
Startup speed 1,000 Hz
JOG operation
acceleration time 100 ms
Axis setting area ;
JOG operation 200 ms

deceleration time

JOG operation

20,000 Hz — 10,000 Hz
target speed

B Configurator PMX settings

P

Parameter settings

o

Channell {1 axis)

Home return creep speed 100
Deviation counter clear time (ms) 1
Cinnedinate arisin il
JOG operation JOG acceleration time {ms) 100
JOG deceleration time (ms) 200
JOG target speed 2onnn
| | | POINT Chanigs Target speed Huuu |

B  Sample program

The execution condition is set to be always executed. For details of instructions, refer to

"7 Instruction References".
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5.2 JOG Operation

Ra | CH No.0

_| [ [ F381 JOGST | KO | KO l_ JOG forward operation starts.
R5

— —oF F1DMV | K10000 | DT100

Target speed is
rewritten.

F385 PTBLW | H2 | DT100 | K2 | K16

B Notes on programming

e To change a speed during the JOG operation, rewrite the value of the positioning memory
(axis setting area) using a user program.

e The startup contact and flag numbers vary depending on channel numbers (axis numbers).

5.2.3 Changing the Speed During JOG Operation

e Execute the speed change only after acceleration or deceleration is completed.

e The speed range where JOG operation can be set is 50 Hz to 100 kHz. When a value of less
than 50 Hz is set, it is corrected to 50 Hz.
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5.3 Home Return

5.3 Home Return

5.3.1 Types of Home Return

The home return is specified in the positioning parameter setting dialog box for each axis.

Name | Operation diagram

Operation and application

Home return direction ———

[ Limit

DOG

Home switch
T

b
Home return creep spee

I Near home I
T

I Limit (+) I

Target speed

|
method

N ome o

| !
Home return

deceleration) time

e The leading edge of the first home input
is set as a home position after the
detection of the leading edge of the near
home input.

e Even when the limit input turns on, the
motor rotation will be automatically
reversed and the home return operation
will continue.

e This method is used when the home
switch exists in the range that the near
home switch is enabled, such as a
system using a servo motor. This
method can also be used when no
home switch exists in the range that the
near home switch is enabled.

Home return direction ¢———

[ Limite)

Near home

[ Limit (1) |

DOG

2

Home return Ja—<
deceleration tim,

I

Target speed
Home'return c)'eep speed
!

|
method

e The leading edge of a near home input
is detected and it is set as a home
position.

e Even when the limit input turns on, the
motor rotation will be automatically
reversed and the home return operation
will continue.

e This method is used for performing the
home return with the near home switch
only.

Home return direction €¢——

| Limit (-)

Near home

| umite) |

DOG
method
3

Home wimj,
' 1
'

Home return

4‘—,—E—: deceleration timg Target speed;
Home return creep spee |
A

e The leading edge of the first home input
in the home return direction set as a
home position after the detection of a
trailing edge (back end) of the near
home input.

e Even when the limit input turns on, the
motor rotation will be automatically
reversed and the home return operation
will continue.

e This method is used when no home
switch exists in the range that the near
home switch is enabled.

Home

Home switch!

Home return direction ¢———

position :
method

T
Home return creep speed

e Moves the current position to the home
return direction, and stops at the
position where the leading edge of the
home input is detected. This coordinate
is set as the starting point.

e \When no home input exists in the home
return direction, the limit input turns on
and the operation stops.

e This method is used for performing the
home return with the home switch only.
This method is compatible with the F171
instruction of the existing model
FPsigma.

WUME-FPOHPOS-07
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5.3 Home Return

Name

Operation diagram

Operation and application

Data set
method

ﬂ Home position (= Current value)

e Performs the home return based on the
home coordinate values in the axis
setting area of positioning memory.

e Performs the home return toward the
home coordinate on the software.

e When the starting point is within the limit
switch, it cannot be started.

5.3.2 Operation Patterns of Home Return

The operations vary according to selected home return methods and the difference in current
positions.

B DOG method 1 (Edge detection of near home switch + Home switch, based on
front end)

The leading edge of the first home switch is set as a home position after the detection of the
leading edge of the near home switch.

@ The starting point is
between the near home
switch and limit (+) switch.

@ The starting point is on the
near home switch.

Limit (-) switch

Near home switch

] ] ]
Home switcH [ '
] ] ]

Home return direction ¢———

Limit (+) switch

Home return creep speed,”}

Target spee

i . —

|
\:E Home return

I
I
| . .
: [ deceleratlonI time
jHome return creep speed |

I

__ Target speeq

Limit stop
deceleration time,

I
! /Home return
Target Sp¢eddeceleration time

@ The starting point is !

between the near home
switch and limit (-) switch.

@ The starting point is on the
limit (-) switch.

[}
1 [}
Home return creep speed :
| [}

T

N

T
] |
Target speed 'A:me return

| deceleration time
] |
|
]

|
[] [}
Target speeci:A:me returrlm

. W,
, deceleration time

N C I BEE B

B DOG method 2 (Edge detection of near home switch)

The leading edge of the near home switch is detected and it is set as a home position.

5-10
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5.3 Home Return

(D The starting point is
between the near home
switch and limit (+) switch.

@ The starting point is on the
near home switch.

@) The starting point is
between the near home
switch and limit (-) switch.

@ The starting point is on the
limit (-) switch.

Limit (-) switch

Home return direction ¢———

Near home switch

]
]
]
Home return !

Limit (+) switch

Target speedI

- [}
deceleration time/: Home'return (;,reep speed

AN

Home

.
[}
[}
[}
[}
1

return creep speed
[}

Limit stop

Target speeq

deceleration t;n}x/ﬁ\‘
]

I
: ! Home retur;'n
I

)

Target sjeed

I
I Home return

)

deceleration time
[}

[}
creep speed
[}

Target speed

Y

Hom

/

T
Home retufn
d celeratioln time

[)

(U]

return (:,reep speed
[}

Target speed

y

-

[ [}
I I
[ /:ome return

deceleratign time
|

B DOG method 3 (Edge detection of near home switch + Home switch, based on

back end)

The leading edge of the first home switch in the home return direction is set as a home position
after the detection of the trailing edge (back end) of the near home switch.

Limit (-) switch Near home switch
Home switch |

@ The starting point is
between the near home
switch and limit (+) switch.

(@ The starting point is on the
near home switch.

@ The starting point is
between the near home
switch and limit (-) switch.

@ The starting point is on the
limit (-) switch.

Home return direction ¢———

1
1 : Home return :
—'—‘ 1—1 deceleration time
<

] I
flome return creep speed :‘

v

Limit (+) switch

Target speed

1
T t
| 1
| 1
| 1
| 1
I 1
| e

Home return creep speed

Limit stop

deceleration tiry\
I

|
1
l
1
i
: Hom

return creep speed

1
Target speed Home return
decelerationtime
Home return creep speed

—_———)-d - - 1

Target speed

|
I
|
|
|
|
|
|
g
|
|
|
1
|
|
|
T
|
]
|
|
|
|
|

;
;

;/-TOme return
Pt !

deceleration} time
I

WUME-FPOHPOS-07
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5.3 Home Return

B Home position method (Edge detection of home switch)

Moves the current position to the home return direction, and stops at the position where the
leading edge of the first home switch is detected. This coordinate is set as a home position.

Home switch Home return direction €¢——

—

Home return creep speed

; ..

B Data set method

Performs the home return based on the home coordinate values in the axis setting area of
positioning memory.

@ Home position (= Current value)

g1 Info. )
e For details of addresses and settings of positioning memory, refer to "12.3 Positioning
Memory".

5.3.3 Settings and Operations of Home Return

e The parameters for home return operations are specified in the positioning parameter setting
menus of Configuration PMX.

o \When the home return start instruction (F382 ORGST) is executed, the pulse output will start
and the home return operation will be performed.

e In the following example, the DOG1 method is selected. After the start, it moves at a target
speed and reverses at the time of near home detection. After the redetection of near home
input, it moves at a creep speed until the home position is detected.

5-12 WUME-FPOHPOS-07



5.3 Home Return

B Operation diagram

Home return target speed

Home return creep speed

Near home switch (DOG)

Home switch

Home return start contact —m
Deviation counter clear signal 5 !_|
BUSY flag 4 |
Home return done flag 5 é

B Operations of each contact

e The BUSY flags (X808 to X80B), which indicate that the motor is running, will turn on when
the home return operation starts, and they will turn off when the operation completes.

e The deviation counter clear signal will turn on after the completion of the home return
operation. The ON time is set in the axis setting area of the positioning memory.

e The home return done flags (X828 to X82B), which indicate the completion of home return
operation, will turn on when the current operation is completed, and they will be held until
any operation of the positioning control, JOG operation and home return operation starts.
The timing of turning on the flags is on the completion of the home return.

B Settings

Item Setting example
Home return setting code DOG method 1
Home return direction Limit (-) direction
Home return acceleration time 100 ms
(ms)

Axis setting area z-ln(:g;e return deceleration time 100 ms
Home return target speed 10000 pps
Home return creep speed 1000 pps
Deviation counter clear signal
ON time 1 ms
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5.3 Home Return

B Configurator PMX settings

P

Parameter settings

Channell {1 axis)

o

| Limit = switch lneic

v mal Oinen

Home return

Home return method

DG method 1

Home return direction

Limit (=) direction

Home return acceleration time (ms) 100
Home return deceleration time (ms) 0o
Home return target speed 1000
Home return creep speed 100

Deviation counter clear time (ms)

1

Coordinate arigin

o)l-|

B Sample program

The execution condition is differential execution. For details of instructions, refer to
"7 Instruction References".

X808

Y/

|F382 ORGST| KO

 CHNo.0
:Home return starts.

CHO
BUSY

B QOperation at limit input

Conditions Direction Limit status Operation
Over limit input (+): ON Executable (Note 2)(Note 3)
Forward
Over limit input (-): ON Executable (Note 3)
At startup
Over limit input (+): ON Executable (Note 3)
Reverse
Over limit input (-): ON Executable (Note 2)(Note 3)
Over limit input (+): ON (ANli:T)aﬂC reverse operation
Forward
Over limit input (-): ON edge (Note 1) Limit stops, Error occurs.
During operation
Over limit input (+): ON edge (Note 1) Limit stops, Error occurs.
Reverse Automatic reverse operation
Over limit input (-): ON (Nlite 2) Ic reverse operatl

(Note 1)
(Note 2)
(Note 3)

In the case of home position method, it cannot be executed.
In the case of data set method, it cannot be executed.

Only when an edge signal is detected, the limit stop is performed.
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5.3 Home Return

(Note 4)

In accordance with situations, “Limit stops or Error occurs” (Example) When the limit input is enabled
during deceleration, the limit stop is performed without reverse operation.
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5.4 Positioning Control

5.4 Positioning Control

5.4.1 Types of Positioning Control

B Operation pattern

Name | Time chart

Operation and application

Repea

Interpol
ation

f[Hz]

e This is a method of control which is

contro C
. TN

I t[ms]

positioning control with different
target speeds or acceleration/
deceleration times.

e The time taken for transmitting
from the C-point control to E-point
control is specified as a dwell time.

E(-)int initiated up to an end point, and is
P referred to as “E-point control”. ° °
Icontro E e This method is used for a first
speed acceleration/deceleration.
| t[ms] >
e This refers to control which passes
f[Hz] through a “Pass Point”, and is
P- called “P-point control”.
point e This method is used for a second o N
contro p speed acceleration/deceleration.
I E e After the pulse output is performed
I tlms] for a specified movement amount,
it shifts to the E-point control.
e This refers to control which passes
through a “Continuance Point”, and
] is called “C-point control”.
C- e This method is used for performing
point two successive first speed

No speed change

flHz]

J-

point dme]

ICOT“FO Speed changes

flHz]

e This refers to control which passes
through a speed point “*JOG
Operation Point”, and is called “J-
point control”.

e After the start, it is controlled at
specified speeds.

e Once the J-point positioning
contact turns on, the positioning
control starts.

e \When the J-point control speed
change flag is set, the speed
changes.

B Selection of positioning operation modes

Positioning operation modes are selected on Configurator PMX.
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5.4 Positioning Control

e For the E-point control, enter settings in one row.

e For P-point, C-point and J-point controls, they should be combined with E-point control of the
next step as a pair and the setting should be input in two rows.

DX Configurator PMX. | = e

File Edit View Debug Channel setting Options Help
RS REsRE S VERE dMAF P

Position unit: pulse |Speed unit pulse / <

Table number | Operation p.._| Gontrol method [ axis (GHO).. [ Accslerati [} Target Dwell time (ms
1 E: End point I[]ntrement 0 L Linear 100 100 1000
E End port [ Increment 0 L Linear 100 100 1000
3 E End point [ Increment L Linear 100 100 1000
4 EEndpoint [ lncrement 0L Linear 100 100 1000
5 E: End point [ Increment L Linear 100 100 1000

gl Info. )
e When E: End point is not selected in the next row of P: Pass point, C: Continuance point or J:
Speed point, the self-diagnostic error (error code 44: positioning error) is detected.

B Settings of J-point control

e For J-point control, only "Increment" can be selected as a control method.

e For changing speed during J-point control, set the target speed after the change in the
positioning parameter dialog box.

5.4.2 E-point Control (First Speed Positioning)

e The parameters for position control operations are specified in the positioning parameter
setting menus and data tables of Configuration PMX.

e \When the positioning table start instruction (F380 POSST) or positioning simultaneous start
instruction (F383 MPOST) is executed, the pulse output will start and the positioning control
operation will be performed.

B Operation diagram

f[Hz] 4
Table 1

20,000Hz

100,000 pulses

1,000Hz

. t[ms]

100ms; 200ms

50ms

Instruction _I-I

start condition

Busy signal

Operation p—
done signal
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5.4 Positioning Control

B Operations of each contact

e The BUSY flags (X808 to X80B), which indicates that the motor is running, will turn on when
the positioning control starts, and it will turn off when the operation completes.

e The operation done flags (X810 to X813), which indicate the completion of operation, will
turn on when the current operation is completed, and they will be held until the next

positioning control, JOG operation or home return operation starts.

B Settings
Item Setting example
Axis setting area Startup speed 1,000 Hz

Table number Table 1

Control code

Increment mode

Operation pattern

E-point control (End point control)

Positioning
acceleration time 100 ms

Table area Positionin_g . 00 ms
deceleration time
Positioning target 20,000 Hz
speed
Positioning movement
amount 100,000 pulses
Dwell time 50 ms

B Configurator PMX settings

DE Configurator PMX
File Edit View Debug Channel setting Options Help
B E S %Y # =2

Fosition unit: pulse [Speed unit: pulss / s

= Bl s

| Table number | Operation p.. | Contral method

| % axis 1CHID. | Accelerati

Acceleration Deceleration time (ms) |

Target speed Dwell time (ms) [ =

1 E: End point I Increment

B Sample program

100000 L: Linear 100 200

20000 a0

The execution condition is differential execution. For details of instructions, refer to

"7 Instruction References".

X808

R1
—oF)>—/F—{FssoPossT] ko [ Ki

| Ko

CHO
BUSY

CH No.0

~tTable no. 1

Position control starts.

5.4.3 P-point Control (Second Speed Positioning)

e The parameters for position control operations are specified in the positioning parameter
setting menus and data tables of Configuration PMX.
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5.4 Positioning Control

e \When the positioning table start instruction (F380 POSST) or positioning simultaneous start
instruction (F383 MPOST) is executed, the pulse output will start and the positioning control
operation will be performed.

B Operation diagram

A
fIHz] Table 1 Table 2

20,000Hz

10,000Hz

50,000 pulses 100,000 pulses

1,000Hz

, tlms]
100ms 250ms 250ms -

50ms
Instruction _l-l

start condition

Busy signal

Operation
done signal

B Operations of each contact

e The BUSY flags (X808 to X80B), which indicates that the motor is running, will turn on when
the positioning control starts, and it will turn off when the operation completes.

e The operation done flags (X810 to X813), which indicate the completion of operation, will
turn on when the current operation is completed, and they will be held until the next
positioning control, JOG operation or home return operation starts.

B Settings

Item Setting example

Axis setting area Startup speed 1,000 Hz
Table number Table 1 Table 2
Control code Increment mode Increment mode
Operation pattern P-point control (Pass point E-point control (End point

control) control)

Positioning
acceleration time 100 ms 150 ms

Table area [P
Positioning 200 ms 250 ms
deceleration time
Positioning target 20,000 Hz 10,000 Hz
speed
Positioning movement
amount 50,000 pulses 100,000 pulses
Dwell time - 50 ms
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5.4 Positioning Control

B Configurator PMX settings

R Configurator PMX [ -E e

Eile Edit Wiew Debug Channel setting Options Help
EBEHED =P &7

Position unit: pulse |Speed unit: pulse /=

Table number | Operation p.. ‘ Cantrol method | X axiz (GHO) . ‘ Accaler.. ‘ Acceleration time.. ‘ Deceleration time | Target speed ‘ Duwrell time (me) | =
1 P: Pazz point I Ihcrement 50000 L Linear 100 200 20000 1}
2 E: End point I Ihcrement 100000 L Linear 160 250 10000 B0

B Sample program

The execution condition is differential execution. For details of instructions, refer to
"7 Instruction References".

R1 X808 CH No.0
—oF)>—/F—{F3soPossT] ko | Ki | Ko H-Tableno. 1
CHO Position control starts.
BUSY

5.4.4 C-point Control

e The parameters for position control operations are specified in the positioning parameter
setting menus and data tables of Configuration PMX.

e \When the positioning table start instruction (F380 POSST) or positioning simultaneous start
instruction (F383 MPOST) is executed, the pulse output will start and the positioning control
operation will be performed.

B  Operation diagram

A
f[HZ] Table 1 Table 2

20,000Hz

10,000Hz

100,000 50,000
pulses pulses

1,000Hz

» t[ms]
100ms| 200ms 150ms 250ms

30ms 50ms

Instruction _I-I

start condition

Busy signal

Operation
done signal
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5.4 Positioning Control

B Operations of each contact

e The BUSY flags (X808 to X80B), which indicates that the motor is running, will turn on when
the positioning control starts, and it will turn off when the operation completes.

e The operation done flags (X810 to X813), which indicate the completion of operation, will
turn on when the current operation is completed, and they will be held until the next
positioning control, JOG operation or home return operation starts.

B Settings
Item Setting example
Axis setting area Startup speed 1,000 Hz
Table number Table 1 Table 2
Control code Increment mode Increment mode
Operation pattern C-pomt control (Continuance | E-point control (End point
point control) control)
Positioning 100 ms 150 ms
acceleration time
Table area Positionin
9
deceleration time 200 ms 250 ms
Positioning target 20,000 Hz 10,000 Hz
speed
Positioning movement | 44 549 pylses 50,000 pulses
amount
Dwell time 30 ms 50 ms
B Configurator PMX settings
¥ configurator PMX E@
File Edit View Debug Channel setting Options Help
EEHEBR &Y dh | & | 7
Position unit: pulse |Speed unit: pulse / =
Table number | Operation p.. | Contral method ‘ ¥ axig (GHO) | Acceler .. | Accelsration time.. ‘ Deceleration time . ‘ Tareet speed | Duwsell time {ms) | =
1 G Continua.. I Ihcrement 100000 L Linear 100 200 20000 an
2 E: End point I Ihcrement 50000 L Linear 150 250 1no0n 1]

B Sample program

The execution condition is differential execution. For details of instructions, refer to
"7 Instruction References".

R1 X808 CH No.0
—oF)>—/F—{F3soPossT] ko | Ki | Ko H-Tableno. 1
CHO Position control starts.
BUSY
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5.4 Positioning Control

5.4.5 J-point Control (JOG Positioning Control)

e The parameters for position control operations are specified in the positioning parameter
setting menus and data tables of Configuration PMX.

e When the positioning table start instruction (F380 POSST) or positioning simultaneous start
instruction (F383 MPOST) is executed, the pulse output will start. In the J-point control, the
unit operates at a target speed after the startup, and will start the position control when the J-
point positioning start contacts (X0, X1, X3, X4) turn on.

g1 Info. )

e |n the system registers no. 400 and 401, select "J-point positioning start input of pulse output
CH*" of the channel to perform the J-point control.

B Operation diagram

fiHz T
Table 1 Table 2
20,000Hz \
15,000Hz
100000
pulses
1,000Hz T [ms]

Instruction
start condition

Busy signal

Operation

done signal
J-point positioning
start contact

100ms

11

€]
Approx. 250ms 250ms 5ms|

L

B Operations of each contact

e The BUSY flags (X808 to X80B) will turn on when the operation starts and turn off when the
operation is completed.

e The operation done flags (X810 to X813) will turn on when the JOG operation is completed,
and it will be held until the next positioning control, JOG operation, or home return operation

starts.

e Positioning control will start when J-point positioning start contacts (X0, X1, X3, X4) turn on.

B Settings
Item Setting example
Startup speed 1,000 Hz
Axis setting area
J-point change speed | 10,000 Hz
Table area Table number Table 1 Table 2
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5.4 Positioning Control

Item Setting example

Control code Increment mode Increment mode

Operation pattern J-point control (Speed E-point control (End point
control) control)

Positioning

acceleration time 100 ms 150 ms

Positioning

deceleration time 200 ms 250 ms

Positioning target 20,000 Hz 15,000 Hz

speed

Positioning movement | _ 100,000 pulses

amount

Dwell time 30 ms 5ms

B Configurator PMX settings

% configurator PMX
Eile Edit

BEHSD

View Debug Channel setting Options Help
4

Position unit: pulze |Speed unit pulse /=

# T

Table number

Ciperation p.. ‘ Control method | ¥ axiz (GHO} | Accelera.. | Acceleration time.. | Deceleration time ..

Target speed

Dwell time {ms) | -

1 J: Speed poi..
2 E: End point

I Increment
I Increment

B Sample program

0 L Linear o
100000 L Linear 150

200 20000
250 o000

a0
a0

The execution condition is differential execution. For details of instructions, refer to
"7 Instruction References".

X808

CH No.0

R1
—oF)>—/F—{FssopossT] ko [ Ki

| Ko

1 Table no. 1
Position control starts.

CHO
BUSY

5.4.6 J-point Control (JOG Positioning: Speed Changes)

e In the J-point control, the speed can be changed while controlling the speed after the start.

e After starting the J-point control, the unit operates at the speed specified in the positioning
parameters of Configurator PMX.

e The speed changes when the J-point control speed change flag (Y840 to Y843) turns on.

gl Info. )
e In the system registers no. 400 and 401, select "J-point positioning start input of pulse output
CH*" of the channel to perform the J-point control.
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5.4 Positioning Control

B Operation diagram

A )
f [Hz] J-point speed
Table 1 change Table 2
20,000Hz
15,000Hz /
10,000Hz 100000
llses
1,000Hz _ t[ms]
100ms 150 ms 250ms -
Approx. 50 ms
€ APP!
50ms

Instruction _I-I

start condition

Busy signal

Operation
done signal

J-point speed ﬂ-l
change contact

J-point positioning
start contact I]-I

B Operations of each contact
e The BUSY flags (X808 to X80B) will turn on when the operation starts and turn off when the
operation is completed.

e The operation done flags (X810 to X813) will turn on when the JOG operation is completed,
and it will be held until the next positioning control, JOG operation, or home return operation
starts.

e The target speed will be changed when the J-point speed change contacts (Y840 to Y843)
turn on. The change will be enabled at the edge where the contact turns on.

e Positioning control will start when J-point positioning start contacts (X0, X1, X3, X4) turn on.

B Characteristics of acceleration/deceleration zone when changing speeds

e The speed of speed change zone changes for each scan when changing the speed in the J-
point control. The speed variation is obtained by the following formula.

(J-point table target speed - Startup speed) / (J-point table acceleration time or J-point table
deceleration time)

B Settings

Item Setting example
Startup speed 1,000 Hz

Axis setting area

J-point change speed | 10,000 Hz

Table number Table 1 Table 2

Table area

Control code Increment mode Increment mode
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5.4 Positioning Control

Item Setting example

Operation pattern J-point control (Speed E-point control (End point
control) control)

Positioning

acceleration time 100 ms 150 ms

Positioning 200 ms 250 ms

deceleration time

Positioning target 20,000 Hz 15,000 Hz

speed

Positioning movement | _

amount 100,000 pulses

Dwell time 30 ms 50 ms

(Note 1)  For the J-point control, the set acceleration time and deceleration time is converted as a time between
0 Hz to 100 kHz, and the speed tables in the acceleration and deceleration sections are calculated.
Therefore, when the target speed is below 100 kHz, the actual acceleration/deceleration time is
shorter than the set values.

B Configurator PMX settings

% Configurator PMX [E=H | E=E 5
File Edit View Debug Channel setting Options Help
EHE S B e
Pozition unit: pulse |Speed unit. pulse /=
Table number Ciperation p.. ‘ Control method | Hoaxiz (CGHO) . | Accelera.. | Acceleration time.. | Deceleration time .| Tareet speed Dwell time (ms) | -
1 J: Speed poi.. I Ihcrement 0 L Linear 100 200 20000 an
2 E: End point T Ihcrement 100000 L Linear 180 250 10000 50
el
Parameter settings @
Channell (1 axig) | =~
Home return creep speed 100
Deviation counter clear time (ms) 1
Coordinate origin n
JOG operation JOG acceleration time {ms) 100
JOG deceleration time (ms) 100
TG tarest 2need 1101
J point chanee target zpeed 100an|

B Sample program

The execution condition is differential execution. For details of instructions, refer to
"7 Instruction References".
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5.4 Positioning Control

R1 X808 CH no.0
DF)>—/—{F380 POSST| KO K1 KO H- Table no. 1
— HoF—/H | | | i
CHO Position control starts.
BUSY

R6
—| l—( DF) O— CHO Speed change

B Behaviors when the speed change contact turns ON while the positioning unit is
accelerating or decelerating the speed

e A speed change is possible during J-point control, but impossible during acceleration or
deceleration.

e A speed change will be made after the unit goes to constant speed when the speed change
signal turns ON during acceleration or deceleration.

/ J-point speed change contact is not effective.

gl Info. )
e Specify parameters for the start of operation in the positioning data table. The parameters for
changing speeds are specified in “Channel setting” > “Parameter settings” menu.
e J-point control can be used for single-axis control only. It is not available for interpolation
control.

e Set the unit to increment mode to implement E-point control with positions specified after J-
point control is implemented.

e Speed control is performed while the positioning unit is in J-point control, in which case, be
sure to input the amount of movement for positioning with a value that can secure a target
constant-speed area.

5.4.7 Programming Cautions

B Programming cautions

e The last table should be set to E: End point.

e If any value such as a movement amount, acceleration time, deceleration time or target
speed is out of the specified range, a positioning error will occur when the position control
starts.

e The startup contact and flag numbers vary depending on channel numbers (axis numbers).

B Operation at limit input

Conditions Direction | Limit status Operation

Over limit input (+): ON Not executable, Error occurs.

When each control starts | Forward —
Over limit input (-): ON Not executable, Error occurs.
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5.4 Positioning Control

Conditions Direction | Limit status Operation
Over limit input (+): ON Not executable, Error occurs.
Reverse
Over limit input (-): ON Not executable, Error occurs.
Over limit input (+): ON Limit stops, Error occurs.
Forward
When each control is Over limit input (-): ON Limit stops, Error occurs.
performed Over limit input (+): ON Limit stops, Error occurs.
Reverse

Over limit input (-): ON

Limit stops, Error occurs.

WUME-FPOHPOS-07
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5.5 Repeat Operation

5.5 Repeat Operation

5.5.1 Overview of Repeat Operation

e The repeat count is specified for executing the repeat control in Configurator PMX.

e When the position control start instruction F380 is executed, the unit repeats the operation
set in the positioning table.

B Conditions of repeat control

Item Repeat control is available Repeat control is unavailable

E-point control, P-point control + E-point
Operation pattern | control
C-point control + E-point control

JOG operation, J-point control, Interpolation
control

Control method Increment mode Absolute mode

Set the table of E-point control to 1 ms or

more. When setting 0 ms.

Dwell time setting

B Operation diagram (Setting operation on the table)

A
fHz]

>
<— = tims]
Dwell time

B Operation diagram (Repeat operation)

A
flHz] 1st time 2nd time 3rd time
P E P E P E
>
N 2 N < N < t [ms]
Dwell time Dwell time Dwell time
Instruction start condition J|_|
Busy signal
Operation done signal
Repeat count 1 2 3 )

B Configurator PMX setting items

Parameter name Unit Default Settings

Positioning repeat count times 0 Oor1 Not repeat an operation.
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5.5 Repeat Operation

Parameter name Unit Default Settings
210 254 Repeat an Qperation for a specified
number of times.
255 Repeat an operation infinitely.

B Configurator PMX settings

P

Parameter settings

-

(]

g1 Info. )

e When selecting “255: Repeat infinitely” in the parameter of positioning repeat count, create a

Channell {1 axiz)
Basic Pulse output method Pulze/Sign
Pulze output rotation direction CWY direction +
Startup speed 100
| Positioning repeat count | 3
Input | Home position l0gic |N|:|rma| Lpen |

program to stop the operation using the deceleration stop function.

5.5.2 Settings and Operations of Repeat Operation

e The parameter for the repeat count is specified in the positioning parameter setting menus of
Configuration PMX.

e \When the positioning table start instruction (F380 POSST) or positioning simultaneous start
instruction (F383 MPOST) is executed, the pulse output will start.

e After starting the instruction, the unit executes the pulse output for a specified repeat count
and then stops the operation. For setting to execute the operation infinitely, use this function
in combination with the deceleration stop function.

54000 pulses
(18000 x 3)

(-) side

Ball screw
L

/////////////////////:|

(+) side

WUME-FPOHPOS-07
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5.5 Repeat Operation

B Operation diagram

A
fiHz] 1st time 2nd time 3rd time
P E P E P E
»
- | —| |« —| [« tims]
Dwell time Dwell time Dwell time
Instruction start condition J|_|
Busy signal
Operation done signal
Repeat count 1 2 3 )

B Operations of each contact

e The BUSY flags (X808 to X80B), which indicate that the motor is running, will turn on when
the position control starts, and they will turn off when the set repeat operation completes.

e The operation done flags (X810 to X813), which indicate the completion of operation, will
turn on when the current operation is completed, and they will be held until the next

positioning control, JOG operation or home return operation starts. Those flags do not turn
off in the middle of the repeat operation.

B Settings

Item Setting example

Axis setting Turn on the single axis setting for an appropriate axis.

Common area Positioning repeat

count 3

Pulse output control Set in accordance with system configuration.

Axis setting area code
Startup speed 1,000 Hz
Table number Table 1 Table 2
Control code Increment mode Increment mode

. P-point control (Pass point E-point control (End point

Operation pattern control) control)
Positioning 100 ms 150 ms
acceleration time

Table area [P
Posﬂlonlng . 200 ms 250 ms
deceleration time
Positioning target
speed 20,000 Hz 10,000 Hz
Positioning movement | 5 4 ises 10,000 pulses
amount
Dwell time - 50 ms
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5.5 Repeat Operation

B Configurator PMX settings

M Configurator PMX =N R ===
Eile Edit View Debug Channel setting Options Help
EE S %P 57
Position unit: pulse |Speed unit: pulse /
Table number | Operation p.. ‘ Control method | X axiz (GHO) .. ‘ Accaler.. ‘ Accaleration time.. ‘ Deceleration time | Target speed | Duell time (ms) | =
1 P: Pazz point [ Increment 50000 L Linear 100 200 20000 1}
2 E: End point [ Increment 100000 L: Linear 160 250 10000 B0
o -
Parameter settings @
Channell {1 axig) | =
Basic Pulse output method Pulze/Sign
Pulze output rotation direction CWY direction +
Startup speed 100
| Positioning repeat count | 3)
Input | Home position l0gic |N|:|rma| Lpen |

B Sample program

The execution condition is differential execution. For details of instructions, refer to
"7 Instruction References".

R1 X808 CH No.0
—oFy—/F—{FssoPossT] ko | K1 | Ko H-Tableno. 1
CHO Position control starts.
BUSY

5.5.3 Stop Operation During Repeat Operation

e \When setting the repeat function, the operation at the time of deceleration stop varies as
follows.

B Operation at the time of deceleration stop (Repeating E-point control)

When the unit detects a deceleration stop, the unit will come to a stop after repeating
positioning control N+2 times. However, the unit will stop the control when reaching the set

repeat count.
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5.5 Repeat Operation

Repeat count

/\/\/\/\

Deceleration stop output

Busy signal

Operation done signal

Deceleration stop request Operation stop

|
L L

B Operation at the time of deceleration stop (Repeating P-point control, C-point

control)

When the unit detects a deceleration stop, it stops the operation after repeating the positioning
control N+1 times. However, the unit will stop the control when reaching the set repeat count.

Deceleration stop output
Busy signal

Operation done signal

g1 Info. )

4

A Repeat count
N-1 N N+1

Il Il !
Deceleration stop request T Operation stopﬂ\

L

—

e \When a system stop is executed, the unit will stop the pulse output immediately without
repetitive operations.

e \When an emergency stop is executed, the unit will stop the pulse output after a specified
emergency stop setting time without repetitive operations.
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5.6 Linear Interpolation Control

5.6 Linear Interpolation Control

5.6.1 Overview

The interpolation control is available under the following conditions.

B Combinations of interpolation control

Interpolation axis 1 Interpolation axis 2

X-axis Y-axis X-axis Y-axis
CHO CH1 CH2 CH3

B Conditions of interpolation control

| Condition under which interpolation control is executable
tem
Available Not available
E-point control JOG operation
Operation pattern P-point control + E-point control Home return (Note 1)
C-point control + E-point control J-point control
Control method Increment mode, Absolute mode -
Dwell time setting Set the E-point control to 1 ms or more \é\él;ﬁ?sset to 0'ms, the positioning error

(Note 1)  In the home return operation, the home return start instruction (F382 ORGST) is executed for each
channel corresponding to X and Y axes. The trajectory is not linear interpolation.

B Setting method of speed

Item Composite speed Long axis

Operation

_+ _

Specify the speed combining the speed | Specify the speed for the axis whose

Setting method of X and Y axes. movement amount is large.

(Note 1)  When specifying the same value, the major axis speed is faster than the composite speed.

5.6.2 Settings and Operations of Linear Interpolation

The example below is a case of E-point control with the unit installed in slot 1. The X axis is set
to the 1st axis and the Y axis is set to the 2nd axis. The movement amount setting is the
increment method, and the unit is set to pulse.
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5.6 Linear Interpolation Control

Y axis
5000 pulses
Nidaeaaeeeaaaaaacaadreq(
—_——

10000 pulses

B Operation diagram

flpps]

Composite speed

10000

Start Condition

t [ms]

BUSY flag of axis 1

BUSY flag of axis 2

Operation done flag of axis 1 : ! ..........................

Operation done flag of axis 2 I ..........................

B Operations of each contact

X axis

e The BUSY flags (X808, X809), which indicates that the motor is running, will turn on when
the positioning control starts, and it will turn off when the operation completes.

e The operation done flags of axes 1 and 2 (X810, X811), which indicates the completion of
operation, will turn on when the current operation is completed, and it will be held until the
next positioning control, JOG operation or home return operation starts.

B Settings

Item Setting example

Axis setting

Turn on the single axis setting for an appropriate axis.

Common area Positioning repeat

count 0

Pulse output control

Set in accordance with system configuration.

Axis setting area code
Startup speed 1,000Hz
Table Operation pattern E: End point
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5.6 Linear Interpolation Control

Item

Setting example

Interpolation operation

0: Linear (composite speed)

Control method

I: Increment

X-axis movement

10000 pulses

amount
Y-axis movement 5000 pulses
amount

area -
Acceleration/ L: Linear
deceleration method ’
Acceleration time (ms) | 100 ms
Deceleration time (ms) | 100 ms
Interpolation speed 10000 pps
Dwell time 0ms

B Sample program

The execution condition is differential execution. For details of instructions, refer to

"7 Instruction References".

R1 X808 X809 CHNe
< oF >/ /F—{FssoPossT| ko [ ki | KO H-Tableno. 1
CHO CH1 {Position control starts
BUSY BUSY

B Programming cautions

e Specify a smaller channel number in the same group for starting the interpolation control.

e If any value such as a movement amount, acceleration time, deceleration time or target

speed is out of the specified range, a positioning error will occur when the position control
starts.

e The startup contact and flag numbers vary depending on channel numbers (axis numbers).

WUME-FPOHPOS-07
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6 Operating Characteristics
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6.1 Operational Difference Between Parameters

6.1 Operational Difference Between Parameters

6.1.1 Startup speed

e The startup speed is the parameter for setting the initial speed when starting each operation

and the speed when finishing each operation.

e The startup speed is common to each control of the JOG operation, home return, E-point
control, P-point control, C-point control and J-point control operations. It is set for each

channel number (axis number).

B Setting method of startup speed

Itis set in the “Parameter settings” dialog box of Configurator PMX.

Parameter settings

Channel0 (1 axis)

Channel1 (2 axis)

Channel2 (3 axis)

Channel3 (4 axis)

Bazic | Pulze output method

Pulze/Sign

Pulze/Sien

Pulze/Sign

Pulze/Sign

| Puilze nutout entation dirertion

i dirertinn +

Ol dirertinn +

O dirertinn +

G directinn +

| Startup speed |

100

100 |

100 |

100

| Pozitioning repeat count |

al

al

U]

0

B Precautions when setting the startup speed

e The home return creep speed setting is not influenced by the startup speed in the home

return operation.

e The target speed of each operation is not influenced by the startup speed. Each operation is

performed at each specified target speed regardless of the setting of startup speed.

6.1.2 When Target Speed/Startup Speed is Less Than 50Hz

B Operation

Operation

pattern Speed setting

Operation

50 Hz
E-point control

When target speed is less than

Operation is performed with the set target speed. The
startup speed setting is invalid and the acceleration/
deceleration operation is not performed.

When startup speed is less
than 50 Hz

When the target speed is set to 50 Hz or more, the startup
speed is corrected to 50 Hz and the table operation is
performed.

P-point control

C-point control | 90 Hz

When target speed is less than

The target speed is corrected to 50 Hz and the table
operation is performed.

J-point control
JOG operation

When startup speed is less
than 50 Hz

The startup speed is corrected to 50 Hz and the table
operation is performed.

6-2
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6.1 Operational Difference Between Parameters

6.1.3 Operation Patterns and Start Speed Settings

(o) ti
peration Startup speed setting
pattern
fA (1) | Startup speed
JOG
operation (2) | Target speed
@
| ‘ p» t
fA (1) | Startup speed
(2) | Target speed
@)
Home
return
® / (3) | Creep speed
@ | p» t
fA (1) | Startup speed
E-point
control (2) | Target speed
O, ot
fA (1) | Startup speed
2 P-point target speed
® ) g
P-point /
control ®
(3) | E-point target speed
® >t
fA (1) | Startup speed
® (2) | C-point target speed
C-point /
control ®
(3) | E-point target speed
@ o

WUME-FPOHPOS-07
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6.1 Operational Difference Between Parameters

Operation Startup speed settin
pattern el 9

f4 (1) | Startup speed

® (2) | J-point target speed
J-point @ //\ (3) |J-point change speed
control ®

0) (4) | E-point target speed

» t

6-4
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6.2 Other Characteristics

6.2 Other Characteristics

6.2.1 Backup of Positioning Memory

e The positioning parameters and positioning table data set in the unit will be also held in the
memories of the control unit when the control unit is powered off. They will be also held when
the mode is switched from RUN to PROG.

e The elapsed value area (current value of position data) in the axis information area will be
reset to zero when the unit is powered off. However, when the RUN mode is switched to
PROG. mode, the latest value will be held.

6.2.2 Activation of Each Operation

e \When any of the JOG operation, home return and position control is activated, it does not
transit to other operation even if an instruction to activate the other instruction turns on.
Create a program to confirm the busy signals (X808 to X80B) allocated to each axis and to
start instructions.

e Stop operations (system stop, emergency stop, limit stop, deceleration stop) have priority
even during other operations. Each operation is executed by turning on the stop signal
allocated to each axis.

6.2.3 Operation When PLC Mode Changes From RUN To PROG.

e \When the mode of CPU Unit changes from RUN to PROG. after starting the JOG operation,
home return or position control (E-point control, P-point control, C-point control, J-point
control), each operation stops.

e As well as the execution of the system stop, the unit stops the pulse output immediately.
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7.1 Table Setting Mode Control Instruction

7.1 Table Setting Mode Control Instruction

7.1.1 F380 POSST (Positioning Table Start)

Starts the positioning operation according to the data specified in the positioning memory
(positioning table area). This instruction is used to start the E point control, P point control, C
point control, J point control or linear interpolation control.

B [Instruction format

RO
~oF——F3soPossT] s1 | s2 | s3

® Operand
Operand | Settings Setting range
S1 Channel number to start the positioning operation (Unsigned 16- 0to 3
bit integer)
S2 Table number to start (Unsigned 16-bit integer) 1to 20
S3 Output assignment 0 (Pulse output), 1

(Calculation only)

B Memory area type that can be specified

Constant

Operand |WX |WY |WR |wL |sv |Ev [DT |[LD Tn e
S1 . . . ° ° ° ° ° ° ° °
S2 ° ° ° ° ° ° ° ° ° ° °
S3 ° ° ° ° ° ° ° ° ° ° °

B Outline of operation

e Starts the positioning operation according to the data specified in the positioning memory
(positioning table area).

e \When Calculation only is specified for [S3], only the table calculation is executed. When
starting the positioning operation for the same channel and the same table from the next
scan after executing the calculation, the startup time of the positioning control is reduced.

B Precautions during programming

e If an operand is an out-of-range value, an operation error occurs.

e The stop operation has priority when the conditions of system stop, emergency stop, limit
stop and deceleration stop are satisfied.

e An operation error occurs when the system register of a specified channel is other than
“Pulse output [Table operation]”.
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7.1 Table Setting Mode Control Instruction

e A self-diagnostic error (positioning operation error) occurs when the set value or the value of
the positioning memory (axis setting area) is abnormal.

e \When the channel to be started has been already operating, the positioning control does not
start and it terminates.

B Flag operations

Name Explanation
When the area is exceeded at the time of index modification
R9007 When the [S1] value is outside the set range
R9008 When the [S2] value is outside the set range
(ER) When the [S3] value is outside the set range
When the pulse output (table operation) has not been set in the system register

7.1.2 F381 JOGST (JOG Operation Start)

Starts the JOG operation according to the parameters specified in the positioning memory (axis
setting area).

B |nstruction format

RO
| [F381J0GST| S1 | S2
B Operand
Operand | Settings Setting range

Channel number to start the JOG operation (Unsigned 16-bit

S1 . O0to3
integer)

S2 Operating direction (Unsigned 16-bit integer) 0 (Forward), 1 (Reverse)

B Memory area type that can be specified

Constant Index
Operand WX wy WR |WL SV EV DT LD | ey
K H modifier
S1 ° ° ° ° ° ° ° ° ° ° ° °
S2 ° ° ° ° ° ° ° ° ° ° ° °

B OQutline of operation

e Executes the JOG operation according to the JOG operation parameters specified in the
positioning memory (axis setting area). While the execution condition is valid, the JOG
operation continues.
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The target speed can be changed by rewriting the positioning parameter area with a user
program. The change is executed after it becomes a constant speed.

B Precautions during programming

e If an operand is an out-of-range value, an operation error occurs.

e The stop operation has priority when the conditions of system stop, emergency stop, limit
stop and deceleration stop are satisfied.

e An operation error occurs when the system register of a specified channel is other than
“Pulse output [Table operation]”.

e A self-diagnostic error (positioning operation error) occurs when the set value or the value of
the positioning memory (axis setting area) is abnormal.

e The JOG operation needs to be stopped for switching between the forward rotation and
reverse rotation.

e In case of changing a speed, when the target speed after the change is an out-of-range
value, the speed change is not executed and the operation continues.

B Flag operations

Name Explanation

When the area is exceeded at the time of index modification

R9007 When the [S1] value is outside the set range
R9008
(ER) When the [S2] value is outside the set range

When the pulse output (table operation) has not been set in the system register

7.1.3 F382 ORGST (Home Return Start)

Starts the home return operation according to the parameters specified in the positioning
memory (axis setting area).

B |nstruction format

RO
I~ oF) [F382 ORGST| s
® Operand
Operand | Settings Setting range
S Channel number to start the home return (Unsigned 16-bit integer) |0to 3
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B Memory area type that can be specified

Constant Index
Operand |WX |WY |WR |[WL SV EV DT LD |

K H modifier

S ° ° ° . ° ° ° ° . . . °

B Outline of operation

e Starts the home return operation according to the home return parameters specified in the
positioning memory (axis setting area).

B Precautions during programming

e If an operand is an out-of-range value, an operation error occurs.

e The stop operation has priority when the conditions of system stop, emergency stop, limit
stop and deceleration stop are satisfied.

e An operation error occurs when the system register of a specified channel is other than
“Pulse output [Table operation]”.

B Flag operations

Name Explanation

R9007 When the area is exceeded at the time of index modification

R9008 When the value of [S] exceeds the set range

(ER) When the pulse output (table operation) has not been set in the system register

7.1.4 F383 MPOST (Positioning Simultaneous Start)

Starts the positioning tables for multiple axes specified on Configurator PMX. The tables of the
E point control, P point control and C point control can be started.

B |nstruction format

RO
—oF) [F383MPOST| s

B Operand

Operand | Settings

s The starting area of the data register storing the data table numbers (unsigned 16-bit integer) to
be started simultaneously
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B Memory area type that can be specified

Constant Index
Operand |WX |WY |WR |WL SV EV DT LD | ip
K H modifier

S - - - - - - ° - - - - °

B  Outline of operation

e Starts the positioning table numbers of the channels specified in the area starting with [S]
simultaneously.

e Positioning tables that can be specified are those for the single-axis control only.

e Table numbers are specified in the range of 0 to 20. In the case of 0, the table is not
executed simultaneously with other tables.

S Output specification (0: Pulse output, 1: Calculation only)
S+1 CHO Positioning table number (0 to 20)
S+2 CH1 Positioning table number (0 to 20)
S+3 CH2 Positioning table number (0 to 20)
S+4 CH3 Positioning table number (0 to 20)

B Precautions during programming

e If an operand is an out-of-range value, an operation error occurs.

e The stop operation has priority when the conditions of system stop, emergency stop, limit
stop and deceleration stop are satisfied.

e An operation error occurs when the system register of a specified channel is other than
“Pulse output [Table operation]”.

e Only when all the specified channels can be started, they are executed simultaneously.
When the BUSY flag of any channel is on, tables are not started simultaneously and the
process is terminated.

e Use F380 POSST instruction to start linear interpolation. When the table of the interpolation
axis control has been specified with F383 MPOST instruction, a self-diagnostic error
(positioning operation error) occurs.

B Flag operations

Name Explanation
When the area is exceeded at the time of index modification
R9007 When the [S] data table exceeds the area
R9008
(ER) When the value of [S] exceeds the set range

When the pulse output (table operation) has not been set in the system register

7.1.5 F384 PTBLR (Positioning Parameter Read)

Reads the positioning parameter data stored in the positioning memory of the unit to the
operation memory area.
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7.1 Table Setting Mode Control Instruction

B [nstruction format

RO
F——FssapBIR] st [ s2 ] n [ D

B Operand
Operand | Settings

Specification of channel numbers and positioning memory area
(Higher 8 bits) channel no.: | HO to H3

S1 HOO (Common area), HO1 (Axis information area), H02 (Axis
(Lower 8 bits) Area no.: setting area),

HO3 (Positioning table area)
S2 Starting address of the positioning memory storing read data (offset address)
or operation memory area storing the starting address
n No. of read words
D Operation memory storing read data

(Note 1)  When reading the common area, the setting of channel numbers is invalid.

(Note 2) The operand S1 is specified using a combination of hexadecimal numbers. For the axis information
area of channel number 3, specify H301.

® Memory area type that can be specified

Constant Iaex
Operand |WX |WY |WR |WL SV EV DT LD | K H modifier
S1 ° ° ° ° ° ° ° ° ° ° ° °
S2 ° ° ° ° ° ° ° ° ° ° ° °
° ° ° ° ° ° ° ° ° ° ° °
D - ° ° ° ° ° ° ° ° — — °

Outline of operation

Reads [n] words of the data stored in the positioning memory starting with [S2], and stores it
in the operation memory area starting with [D].

Channel numbers and the type of positioning memory is specified by [S1].

Precautions during programming

If an operand is an out-of-range value, an operation error occurs.

B Flag operations

Name Explanation

R9007
R9008

When the [S1] value is outside the set range
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Name Explanation
When the [S2] value exceeds the positioning area specified by [S1]
(ER) When the no. of read words is"0"

When the read data exceeds the area of [D]

7.1.6 F385 PTBLW (Positioning Parameter Write)

This instruction is used to write positioning parameters and positioning table data with user

programs.

B |nstruction format

RO
DF)>—{F3ssptBLW] s1 [ s2 [ n | D

® Operand

Operand

Settings

Specification of channel numbers and positioning memory area

(Higher 8 bits) channel no.: | HO to H3 (Not save in FROM), H80 to H83 (Save in FROM)

S1 HOO (Common area), HO1 (Axis information area), H02 (Axis
(Lower 8 bits) Area no.: setting area),
HO3 (Positioning table area)
S2 Operation memory area storing written data
n No. of written data
D Starting address of the positioning memory storing data (offset address)

or operation memory area storing the starting address

(Note 1)  When writing data to the common area, the setting of channel numbers is invalid.

(Note 2) The operand S1 is specified using a combination of hexadecimal numbers. For the axis setting area of
channel number 3, specify H302.

B Memory area type that can be specified

Constant Index
Operand |WX |WY |WR |[WL SV EV DT LD | o
K H modifier
S1 ° ° ° ° ° ° ° ° ° ° ° °
S2 ° ° ° ° ° ° ° ° ° - - °
° ° ° ° ° ° ° ° ° ° ° °
D ° ° ° ° ° ° ° ° ° ° ° °

7-8
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Outline of operation

Reads [n] words of the data stored in the area starting with [S2], and stores it in the
positioning memory area starting with [D].

Channel numbers and the type of positioning memory are specified by [S1].

Precautions during programming

If an operand is an out-of-range value, an operation error occurs.

When specifying [H80 to H83 (Save in FROM)] for the higher 8 bits of operand [S1] (the most
significant bit is1), specified data is written into the F-ROM of the control unit. Writing to F-
ROM can be performed up to 10000 times. We recommend using differential execution to
prevent the writing from being executed continuously.

B Flag operations

Name Explanation

When the [S1] value is outside the set range

R9007 When the [D] value exceeds the positioning area specified by [S1]
R9008 When the range of the data written from [D] exceeds the positioning area specified by [S1]
(ER) When the no. of written data is"0"

When the written data exceeds the area of [S2]
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7.2 FPsigma Compatible Instruction Mode Control Instruction

7.2.1 [F171(SPDH)] Pulse Output (Trapezoidal Control)

This instruction outputs pulses from a specified pulse output channel according to specified
parameters.

B |nstruction format

RO
—DF) [ F171SPDH| s [ n

® Operand

Operand | Settings

S Starting number of the area in which data tables are registered

n Target channel for pulse output

B Memory area type that can be specified

Constant Index

Operand (WX (WY |WR (WL SV EV DT LD | 7 T modifier

S - - - - - - ° - - - - °

n - - - - - - - - - ° ° -

B  Outline of operation
e Outputs pulses from a specified channel when a corresponding control active flag is OFF
and the execution condition is ON.

e The control code, initial speed, maximum speed, acceleration/deceleration time, and target
value are specified by creating data tables [S] to [S+11] described on the next page using a
user program.

e Switches the frequency from the initial speed to the maximum speed in the specified
acceleration/deceleration time. At the time of deceleration, switches the frequency with the
same inclination as that for acceleration.

e For setting the frequency to 50 kHz or more, specify the duty of 1/4 (25%).
B Operation mode

Incremental <Relative value control>
Outputs the pulses set with the target value.
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7.2 FPsigma Compatible Instruction Mode Control Instruction

Selection
PLS+SIGN PLS+SIGN
Target value cw/cCw Forward OFF Forward ON Elapsed value
Reverse ON Reverse OFF

Pulse output from

Pulse output when

Pulse output when

Cccw

direction output is
ON

direction output is
OFF

When plus cwW direction output is direction output is Addition
OFF ON
Pul tout Pulse output when Pulse output when
When minus u'se outputirom Subtraction

Absolute <Absolute value control>

Outputs the pulses of the difference between the set target value and current value.

Selection
PLS+SIGN PLS+SIGN
Target value cw/cCw Forward OFF Forward ON Elapsed value
Reverse ON Reverse OFF

When target value

Pulse output from

Pulse output when

Pulse output when

current value

CCwW

ON

OFF

is larger than cw direction output is direction output is Addition
current value OFF ON

When target value Pulse outout from Pulse output when Pulse output when

is smaller than P direction output is direction output is Subtraction

B Data table settings

fA

No. of output pulses

Acceleration time

Deceleration time

WUME-FPOHPOS-07
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7.2 FPsigma Compatible Instruction Mode Control Instruction

S Control code
S+1
S+2 Initial speed
S+3 Fmin(Hz)
S+4 Maximum speed
S+5 Fmax(Hz)
S+6 Acceleration/
S+7 deceleration time
t(ms)
S+8 Target value
S+9 (No. of pulses)
S+10 KO
S+11
Operand Settings Description
Specify the control code by setting the H constant.
1
L
0: Fixed
Acceleration/deceleration time setting
0: Normal
1: Acceleration/deceleration time priority
Output setting
0: Pulse output
1: Calculate only
Acceleration/deceleration steps
0: 30 steps
(1) |S, S+1 Control code 1: 60 steps
Duty (on width)
0: Duty 1/2 (50%)
1: Duty 1/4 (25%)
Frequency range
Not used
Operation mode and output method
0: Incremental CW/CCW
2: Incremental PLS+SIGN (forward off/reverse on)
3: Incremental PLS+SIGN (forward on/reverse off)
10: Absolute CW/CCW
12: Absolute PLS+SIGN (forward off/reverse on)
13: Absolute PLS+SIGN (forward on/reverse off)
Initial speed The setting range of the settable maximum speed varies according to
S+2,8+3 Fmin(Hz) the setting of the initial speed as shown in the table below.
Range | Initial speed Maximum speed
(2) Low K1 to K49 Initial speed to K22000 (to
S+4. S+5 Maximum speed || speed (1 to 49Hz) 22kHz)
’ Fmax(Hz)
High K50 to K100000 Initial speed to K100000 (to
speed | (50Hz to 100kHz) 100kHz)

7-12
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Operand

Settings

Description

(Note 1)  If the initial speed is set to a value less than K1 or if the
maximum speed is set to a value exceeding K100000, an
operation error occurs.

(Note 2)  If the initial speed is set to the low-speed range and if the
maximum speed is set to a value exceeding K22000, an
operation error occurs.

®)

S+6, S+7

Acceleration/
deceleration time
t(ms)

Acceleration/deceleration time (ms)

With 30 steps: K30 to K32760
(Specify in 30 ms increments.)

With 60 steps: | K60 to K32760
(Specify in 60 ms increments.)

(Note 1)  When the time is not specified in 30 ms nor 60 ms
increments, it will be automatically corrected to the multiple
value (larger value) of 30 ms or 60 ms.

4)

S+8, S+9

Target value

Target value
K-2147483648 to K2147483647 pulses

(5)

S+10, S+11

KO

Set KO to the last two words of the data table.

B Example of program

RO

|

F1bMv | H1100 [ DTO

FibMv | k1000 | DT2

F1DMV_ | K7000 | DT4

Fibmv | K300 | DT6

F1 DMV |K100000] DT8

A N O R

FipMmv | ko | DT10

R1
— —~DF——— F171sPpH | DTO | Ko

T T T T T T T
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No. of output pulses
100,000

v

e With 30 steps
4f =(7000-1000)/30 steps=200 (Hz)
4t =300 ms/30 steps=10 ms

e With 60 steps
4f = (7000-1000)/60 steps=100 (Hz)
4t =300 ms/60 steps=5 ms

B Regarding the specification of acceleration/deceleration time

For specifying acceleration/deceleration time, No. of steps and initial speed, set the value to be
calculated by the formula below. Specify acceleration/deceleration time in 30 ms increments
with 30 steps, and in 60 ms increments with 60 steps. When the time is not specified in 30 ms
nor 60 ms increments, it will be automatically corrected to the multiple values (larger value) of
30 ms or 60 ms.

Acceleration/deceleration time t [ms] (No. of steps x 1000)/Initial speed f0 [Hz]

e \When "Acceleration/deceleration time priority" is specified for the control code, the initial
speed is corrected according to the time.
The corrected speed is stored in the correction speed area of initial speed of special data
registers (from DT90400).
(Example): When the initial speed is 10 Hz, and acceleration/deceleration time is 1 msec, the
initial speed is corrected to 1000 Hz.

e \When the corrected initial speed exceeds the maximum speed, the initial speed is corrected
to the maximum speed.
(Example): When the initial speed is 10 Hz, the maximum speed is 500 Hz, acceleration/
deceleration time is 1 msec, and acceleration/deceleration time priority is specified,
it takes 100 msec for outputting one pulse at the initial speed and it exceeds 1 msec of
acceleration/deceleration time.

Although the initial speed is corrected to 1000 Hz as "Acceleration/deceleration time priority"
is specified, it is corrected to 500 Hz because it exceeds the maximum speed.

B Supplement to pulse output operation

When outputting pulses with the PLS+SIGN (direction output) method, pulses will be output
approx. 300us later after the output of direction signal (SIGN). (The characteristics of a motor
driver are considered.)
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Precautions during programming

When describing the same channel in both the normal program and the interrupt program, be
sure to program not to execute them simultaneously.

e This instruction cannot be executed when a control flag corresponding to each channel is on.

e For the FPOH mode, select "Pulse output" for the channel setting corresponding to the
system register no. 402.

e For the FPsigma mode, select "Do not use high-speed counter” for the channel setting
corresponding to the system register nos. 400 and 401.

e By performing the rewriting during RUN while outputting pulses, more pulses than the setting
may be output.

gl Info. )
e For details of the allocations of 1/0 and flags, refer to "12.2.2 When Using Pulse Output
Function (FPsigma Compatible Instruction Mode)".

e For details of the FP mode, refer to "11 FPsigma Mode".

7.2.2 [F171(SPDH)] Pulse Output (Home Return)

This instruction outputs pulses from a specified pulse output channel according to specified
parameters.

B |nstruction format

RO
I DF) [ F171sPDH| s [ n

B Operand

Operand | Settings

S Starting number of the area in which data tables are registered

n Target channel for pulse output

B Memory area type that can be specified

Constant Index
Operand |WX |WY |WR |[WL SV EV DT LD | e
K H modifier
S - - - - - - ° - - - - °
n - - - - - - - - - ° ° -

B OQutline of operation

e Outputs pulses from a specified channel when a corresponding control active flag is OFF
and the execution condition is ON.
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e The control code, initial speed, maximum speed, acceleration/deceleration time, and
deviation counter clear signal are specified by creating data table described on the next page
using a user program.

e Switches the frequency from the initial speed to the maximum speed in the specified
acceleration/deceleration time. At the time of deceleration, switches the frequency with the
same inclination as that for acceleration.

e For setting the frequency to 50 kHz or more, specify the duty of 1/4 (25%).

B Explanation of operation mode

Home return

The pulses are continuously output until the home input (X2 or X5) is enabled. To shift to
deceleration operation when detecting the near home, turn the corresponding bit of special
data register DT90052 to OFF ON OFF by the near home input. The value in the elapsed
value area during the home return operation differs from the current value.

Home return mode | (Home return by home input only)
When the home input is enabled, the pulse output will stop. Set the control code (low byte) on
the next page to H20 to H27.

fA

Home input

Fmaxf------------- x
Fminf----- /

» t
Home return mode Il (Home return by near home input and home input)

When the near home input is enabled, deceleration will be performed, and the pulse output
will stop after the home input. The operation varies according to the setting of the control code
(low byte) described on the next page to H30 to H37.

fA Near home input

Fmaxf--------------

Home input

Frmin|-=---f-om e
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B Data table settings

S

Control code
S+1 )
S+2 Initial speed
S+3 Fmin(Hz)

, @
S+4 Maximum speed
S+5 Fmax(Hz)
S+6 Acceleration/
S+7 deceleration time | ®
t(ms)

S+8 | Deviation counter clear ®
S+9  |signal output time tr(ms)

Operand Settings Description
Specify the control code by setting the H constant.
I o
L
0: Fixed
Acceleration/deceleration time setting
0: Normal

1: Acceleration/deceleration time priority
Output setting

0: Pulse output

1: Calculate only
Acceleration/deceleration steps
0: 30 steps

1: 60 steps

Duty (on width)

0: Duty 1/2 (50%)

1: Duty 1/4 (25%)

(1) S, S+1 Control code Frequency range

Not used

Operation mode and output method

20: Homing mode 1 CW

21: Homing mode 1 CCW

22: Homing mode 1 Directional output off

23: Homing mode 1 Directional output on

24: Homing mode 1 CW + deviation counter reset

25: Homing mode 1 CCW + deviation counter reset

26: Homing mode 1 Direction output off + deviation counter resef
27: Homing mode 1 Direction output on + deviation counter resef]
30: Homing mode 2 CW

31: Homing mode 2 CCW

32: Homing mode 2 Directional output off

33: Homing mode 2 Direction output on

34: Homing mode 2 CW + deviation counter reset

35: Homing mode 2 CCW + deviation counter reset

36: Homing mode 2 Direction output off + deviation counter resef]
37: Homing mode 2 Direction output on + deviation counter resef]

S+2 S43 Initial speed
' Fmin(Hz) The setting range of the settable maximum speed varies
(2) according to the setting of the initial speed as shown in the table
S+4, S+5 Maximum speed below.
Fmax(Hz)
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Operand Settings Description
Range | Initial speed Maximum speed
Low K1 to K49 Initial speed to K22000 (to
speed (1 to 49Hz) 22kHz)
High K50 to K100000 Initial speed to (to 100kHz)
speed | (50Hz to 100kHz)

(Note 1)  If the initial speed is set to a value less than K1 or if
the maximum speed is set to a value exceeding
K100000, an operation error occurs.

(Note 2) If the initial speed is set to the low-speed range and if
the maximum speed is set to a value exceeding
K22000, an operation error occurs.

Acceleration/ Acceleration/deceleration time (ms)
(3) |S+6,S+7 |deceleration time With 30 steps: K30 to K32760
t(ms) With 60 steps: K60 to K32760

Deviation counter Set the output time of the deviation counter clear signal.

clear 0.5 ms to 100 ms [KO to K100] Setting value + error (0.5 ms or
(4) |S+8,S+9 . ) less)
signal output time
When this signal is not used or the time is set to less than 0.5 ms,
tr(ms) .
specify KO.

B Example of program

F1DMv | H1125 | DTO

FiDMV | K1000 | DT2

FiDMV | K7000 | DT4

FIDMV | K100 | DT6

IR

Fipmv | K10 | DT8

R1

— —om

T T T T T T

F171SPDH | DTO | K2

B Regarding the specification of acceleration/deceleration time

For specifying acceleration/deceleration time, No. of steps and initial speed, set the value to be
calculated by the formula below. Specify acceleration/deceleration time in 30 ms increments
with 30 steps, and in 60 ms increments with 60 steps. When the time is not specified in 30 ms
nor 60 ms increments, it will be automatically corrected to the multiple values (larger value) of
30 ms or 60 ms.

Acceleration/deceleration time tfms] (No. of steps x 1000)/Initial speed fO[HZz]
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e \When "Acceleration/deceleration time priority" is specified for the control code, the initial
speed is corrected according to the time.

The corrected speed is stored in the correction speed area of initial speed of special data
registers (from DT90400).

(Example): When the initial speed is 10 Hz, and acceleration/deceleration time is 1 msec, the
initial speed is corrected to 1000 Hz.

e \When the corrected initial speed exceeds the maximum speed, the initial speed is corrected
to the maximum speed.

(Example): When the initial speed is 10 Hz, the maximum speed is 500 Hz, acceleration/
deceleration time is 1 msec, and acceleration/deceleration time priority is specified,

it takes 100 msec for outputting one pulse at the initial speed and it exceeds 1 msec of
acceleration/deceleration time.

Although the initial speed is corrected to 1000 Hz as "Acceleration/deceleration time priority"
is specified, it is corrected to 500 Hz because it exceeds the maximum speed.

B Supplement to pulse output operation

When outputting pulses with the PLS+SIGN (direction output) method, pulses will be output
approx. 300us later after the output of direction signal (SIGN). (The characteristics of a motor
driver are considered.)

B Precautions during programming

e \When the control code (low byte) is H20 to H27 (home return mode I), the home input is
enabled even after the near home input, the completion of deceleration, or in the middle of
deceleration.

e \When the control code (low byte) is H30 to H37 (home return mode Il), the home input is
enabled only after the near home input and the completion of deceleration up to the value of
initial speed.

e Even when the home input is enabled, the pulse output starts by the execution of this
instruction.

e \When the near home input is enabled during acceleration, the deceleration operation will
start.

e \When describing the same channel in both the normal program and the interrupt program, be
sure to program not to execute them simultaneously.

e This instruction cannot be executed when a control flag corresponding to each channel is on.

e For the FPOH mode, select "Pulse output" for the channel setting corresponding to the
system register no. 402.

e For the FPsigma mode, select "Do not use high-speed counter” for the channel setting
corresponding to the system register nos. 400 and 401.

e By performing the rewriting during RUN while outputting pulses, more pulses than the setting
may be output.

e For performing the software reset, disabling the counting, stopping the pulse output or near
home processing, refer to the FO(MV) instruction, pulse output control.

gl Info. )
e For the details of the allocations of I/O and flags, refer to "12.2.2 When Using Pulse Output
Function (FPsigma Compatible Instruction Mode)".

e For details of the FPsigma mode, refer to "11 FPsigma Mode".
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7.2.3 [F172(PSLH)] Pulse Output (JOG Operation)

Outputs the pulse of a specified parameter from a specified channel.

B Instruction format

RO
| F<DF) ['F172PLSH [ DT10 | Ko
S n
® Operand
Operand | Settings
S Starting number of the area in which data tables are registered
n Target channel for pulse output
B Memory area type that can be specified
Constant Index
Operand |WX |WY (WR |WL [SV EV DT LD | difi
K H modifier
S - - - - - - ° - - - - °
n - - - - - - - - - ° ° -

B OQutline of operation

e Outputs pulses from a specified channel when a corresponding control active flag is OFF
and the execution condition is ON. The output is performed when the trigger (execution
condition) is on.

e By specifying the addition counting or subtraction counting mode for the control code, it can
be used for the instruction for activating JOG operation.

e The frequency can be changed in each scan, or the target value can be changed
asynchronously. However, the control code cannot be changed during the execution of an
instruction.

e For setting the frequency to 50 kHz or more, specify the duty of 1/4 (25%).

B Data table settings

S S

S+1 Control code @ S+1 Control code ©)

S+2 S+2

S+3 Frequency ® S+3 Frequency ®
S+4 Target value ®
S+5

Operand Settings Description
(1) |S,S+1 Control code Specify the control code by setting the H constant.
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Operand Settings Description

I o
0: Fixed I_I_| —

Acceleration/deceleration steps
0: Mode with no target value
1: Target value match stop mode

Duty (on width)
0: Duty 1/2 (50%)
1: Duty 1/4 (25%)
Frequency range
Not used
Output method
00: No counting CW
01: No counting CCW
10: Addition counting CW
12: Addition counting Directional output off
13: Addition counting Directional output on
21: Subtraction counting CW
22: Subtraction counting Directional output off
23: Subtraction counting Directional output on

The setting range of the settable maximum speed varies according to
the setting of the initial speed as shown in the table below.

Range | Initial speed Change the speed setting
range
Low K1 to K49 K1 to K22000
speed | (1 to 49Hz) (1Hz to 22kHz)
High K50 to K100000 K50 to K100000
speed (50Hz to 100kHz) (50Hz to 100kHz)
(2) |S+2,S+3 Frequency

(Note 1)  If the initial speed is set to a value less than K1 or
exceeding K100000, an operation error occurs.

(Note 2)  When the initial speed is set to the low-speed range, if the
frequency is set to a value less than K1, it is corrected to 1
Hz and, if the frequency is set to a value exceeding
K22000, it is corrected to 22 KHz.

(Note 3) When the initial speed is set to the high-speed range, if
the frequency is set to a value less than K50, it is
corrected to 50 Hz and, if the frequency is set to a value
exceeding K100000, it is corrected to 100 KHz.

Target value (absolute value)

It is used when setting the target value match stop mode. (Absolute
only)

Specify the target value in the following range. If a value outside of
the range is specified, the number of pulses different from the
specified value is output. When specifying the no counting mode, the

(3) |S+4,S+5 | Targetvalue target value setting is ignored.

Output

method Settable range of target value
Addition Values larger than the current value
counting
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Operand Settings Description

Output

method Settable range of target value

Subtraction | Values smaller than the current value
counting

B Supplement to pulse output operation

When outputting pulses with the PLS+SIGN (direction output) method, pulses will be output

approx. 300us later after the output of direction signal (SIGN). (The characteristics of a motor
driver is considered.)

B Precautions during programming

e This instruction cannot be executed when a control flag corresponding to each channel is on.

e \When describing the same channel in both the normal program and the interrupt program, be
sure to program not to execute them simultaneously.

e For the FPOH mode, select "Pulse output" for the channel setting corresponding to the
system register no. 402.

e For the FPsigma mode, select "Do not use high-speed counter" for the channel setting
corresponding to the system register nos. 400 and 401.

e \When rewriting during RUN is performed during the operation, the pulse output stops while a
program is being rewritten.

e Even if the control code is changed after starting the instruction, the change is invalid. It does
not affect on the operation.

e \When the frequency is changed to a value outside of the settable range after executing the
instruction, the operation is performed with the minimum or maximum value in the
specification range without causing an operation error.

gl Info. )
e For the details of the allocations of I/O and flags, refer to "12.2.2 When Using Pulse Output
Function (FPsigma Compatible Instruction Mode)".

e For details of the FPsigma mode, refer to "11 FPsigma Mode".

7.2.4 [F174(SPOH)] Pulse Output (Selectable Data Table Control Operation)

Outputs pulses from a specified pulse output channel according to a specified data table.

B [nstruction format

RO
—DF) [Fi7aspoH | s [ n
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7.2 FPsigma Compatible Instruction Mode Control Instruction

® Operand
Operand | Settings
S Starting number of the area in which data tables are registered

n

Target channel for pulse output

B  Memory area type that can be specified

Constant

Index
Operand (WX |WY (WR |WL (SV |EV (DT |LD ” " modifler
S - - - - - - o - - - o
n - - - - - - - - ° . -
B Outline of operation

Outputs pulses from a specified channel according to the settings specified in the data table

starting with the address specified by [S] when a corresponding control active flag is OFF

and the execution condition is ON.
Switches the pulse frequency when the elapsed value of the high-speed counter reaches the

target value set in the data table. (It is performed by the interrupt processing.)

S

S+2

S+4

S+6

S+8

)
(¢

S+2n

S+2(n+1)

S+2(n+2)

Data table settings

Control code

Frequency 1

Target value 1
(Pulse number)

Frequency 2

Target value 2
(Pulse number)

Frequency n

Target value n
(Pulse number)

KO

Stops the pulse output when the elapsed value reaches the final target value.
For setting the frequency to 50 kHz or more, specify the duty of 1/4 (25%).
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Operand

Settings

Description

(M

Control code

Specify the control code by setting the H constant.
T

0: Fixed

Duty (on width)
0: Duty 1/2 (50%)
1: Duty 1/4 (25%)
Frequency range
Not used
Operation mode
0: Specify Incremental movement amount (pulse no.).
1: Specify Absolute target value (absolute value).

Output method

0: Addition counting CW

1: Subtraction counting CCW

2: Addition counting PLS+SIGN (forward off)

3: Subtraction counting PLS+SIGN (reverse on)
4: Addition counting PLS+SIGN (forward on)

5: Subtraction counting PLS+SIGN (reverse off)

)

S+2,
S+2n

Frequency n

The setting range of the settable maximum speed varies according to
the setting of the initial speed as shown in the table below.

Range | Initial speed Maximum speed

Low K1 to K49 K1 to K22000 (1Hz to 22kHz)
speed | (1 to 49Hz)

High K50 to K100000 K50 to K100000 (50Hz to

speed | (50Hz to 100kHz) 100kHz)

When the frequency 1 (initial speed) is the low speed range and the
frequency n is not in the range between 1 Hz to 22 kHz, the pulse
output stops.

When the frequency 1 (initial speed) is the high speed range and thev
frequency n is not in the range between 50 Hz to 100 kHz, the pulse
output stops.

®)

S+4,
S+2(n+1)

Target value n

Target value (K-2147483648 to K2147483647)

The values of 32-bit data specified as target values should be within
the range as shown in the table below.

Control code setting

Output Settable range of target value

Operation mode method

Addition

) Positive values
counting

Incremental

Subtraction

: Negative values
counting

Addition Values larger than the current

counting value
Absolute

Subtraction | Values smaller than the current
counting value

(4)

S+2(n+2)

KO

End of table (Pulse output stop setting)
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B Example of program

[Operation]

(1) Starts the pulse output at 1000 Hz from the specified channel ch0 when the execution
condition R10 of F174 (SPOH) instruction turns ON.

(2) Switches the frequency to 2500 Hz when 1000 pulses are counted at 1000 Hz.

(3) Switches the frequency to 5000 Hz when 3000 pulses are counted at 2500 Hz.

(4) Switches the frequency to 1000 Hz when 8000 pulses are counted at 5000 Hz.

(5) Stops the pulse output when 10000 pulses are counted.

Frequency (speed) [Hz]
5000 |-======mnmn-n

2500 |----

1000 |—1 :
H H H HSC elapsed value

(Movement amount)

0 1000 3000 8000 10000
Execution condition :
R10 H
Control active flag

(Note 1)  When the execution condition R10 of F174(SPOH) instruction turns ON, the control active flag will turn
ON. When the elapsed value reaches 10000 and the pulse output stops, the control active flag will
turn OFF. For details of the allocation of control active flags, refer to "12.2.2 When Using Pulse Output
Function (FPsigma Compatible Instruction Mode)".

[Settings and program]

Set the frequency range to 191 Hz to 100 kHz and duty 1/4 (25%), and the operation mode to
Incremental and the output method to CW.
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F1DMV [ H1200 | DT100 H

F1DMV | K1000 | DT102 [

F1DMV | K1000 | DT104 [

FIDMV [ k2500 | DT106 [H

F1DMV | k2000 | DT108 |-

FibMv | k5000 | DT110 H

F1DMV | K5000 | DT112 |-

F1DMV | K1000 | DT114 |H

FIDMV [ k2000 | DT116 H

IR R A R AR

Fibmv | Ko |DT118 |-

R10

—| —~oF)————{ F174sPoH [ DT100 [ K0 M

B  Supplement to pulse output operation

When outputting pulses with the PLS+SIGN (direction output) method, pulses will be output
approx. 300us later after the output of direction signal (SIGN). (The characteristics of a motor
driver is considered.)

B Precautions during programming

e The control active flag turns ON until the pulse output stops after the execution condition of
F174(SPOH) instruction has turned ON.

e This instruction cannot be executed when a control flag corresponding to each channel is
ON.

e For the FPOH mode, select "Pulse output" for the channel setting corresponding to the
system register no. 402.

e For the FPsigma mode, select "Do not use high-speed counter” for the channel setting
corresponding to the system register nos. 400 and 401.

e \When the control code or frequency 1 is any value outside of the settable range, an
operation error occurs. (When the data of the frequency 1 is 0, nothing is executed and the
operation ends.)

e When the frequency after the second step is 0 or outside of the settable range, the pulse
output stops.

e \When the table pointer exceeds the area of data registers DT during the pulse output, the
pulse output control will be canceled and the control active flag will turn OFF.
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7.2 FPsigma Compatible Instruction Mode Control Instruction

e The target values should be set in the range shown on the next page. If a value outside of
the range is specified, the number of pulses different from the specified value is output.

i Info. )
e For the details of the allocations of I/O and flags, refer to "12.2.2 When Using Pulse Output
Function (FPsigma Compatible Instruction Mode)".

e For details of the FPsigma mode, refer to "11 FPsigma Mode".

7.2.5 [F175(SPSH)] Pulse Output (Linear Interpolation)

Pulses are output from channel for 2 pulse output, in accordance with the parameters in the
designated data table, so that the path to the target position forms a straight line.

B [Instruction format

RO
[~ DF) [ F175sPsH| s | n

® Operand

Operand | Settings

S Starting number of the area in which data tables are registered

n FPOH mode: 0 or 2, FPsigma mode: 0 (Fixed)

B Memory area type that can be specified

Constant

Operand |WX |WYy |WR |wL |sv |Ev [DT (LD I sl
K H modifier
S - - - - - - ° - - - - °
n - - - - - - - - - ° ° -

H Outline of operation
e Outputs pulses from a specified channel when a corresponding control active flag is OFF
and the execution condition is ON.

e The control code, initial speed, maximum speed, acceleration/deceleration time, and target
value are specified by creating data tables [S] to [S+11] described on the next page using a
user program.

e For setting the frequency to 40kHz or more, specify the duty of 1/4 (25%).
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7.2 FPsigma Compatible Instruction Mode Control Instruction

B Data table settings

S+2
S+4
S+6

S+8

S+10
S+12

S+14

S+16
S+18
§+20
S+21
$+22
$+23

Setting

Control code

Composite speed
Initial speed Fmin(Hz)

Composite speed
Maximum speed Fmax(Hz)

Acceleration/deceleration time
T(ms)

X-axis
Target value (Movement amount)

Y-axis

Target value (Movement amount) | _ |

Setting area
Specify by user programs.

X-axis
Component speed
Initial speed Fmin(Hz)

X-axis
Component speed
Maximum speed Fmax(Hz)

Y-axis
Component speed
Initial speed Fmin(Hz)

Y-axis
Component speed
Maximum speed Fmax(Hz)

X-axis
Frequency range

Y-axis
Frequency range

X-axis
Acceleration/deceleration steps

Y-axis

Acceleration/deceleration steps | _|

»ld

Operation result storage area

Parameters of each axis
component calculated due to
instruction execution are stored.

area

Operand Settings

Description

(1)

S Control code

Specify the control code by setting the H constant.
S+1 S
HOOOOOO00
L
0: Fixed

Duty (on width)
0: Duty 1/2 (50%)
1: Duty 1/4 (25%)

0: Fixed

Operation mode and output method

00: Incremental CW/CCW

02: Incremental PLS+SIGN (forward off/reverse on)
03: Incremental PLS+SIGN (forward on/reverse off)
10: Absolute CW/CCW

12: Absolute PLS+SIGN (forward off/reverse on)
13: Absolute PLS+SIGN (forward on/reverse off)

S+2

Initial speed

Composite speed

Composite speed (Initial speed, maximum speed) (Hz) <K constant>
1.5 Hz to 100 kHz [k1 to K100000]
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7.2 FPsigma Compatible Instruction Mode Control Instruction

Operand Settings Description
Fmin(Hz) (However, for 1.5 Hz, the angle is 0 degree or 90 degrees only. Also,
for specifying 1.5 Hz, specify K1.)

e \When the component speed becomes lower than the minimum
speed in each frequency range, it will be a corrected component
speed.

e Do not set 60 kHz or more when using any two of the high-speed
counter, periodical interrupt and PLC link are used simultaneously.

e When the initial speed is set to the maximum speed, the pulse
output is performed without acceleration and deceleration.

e Specify the composite speed to make the component speed of

Composite speed each aX|§ be 1.5Hz o.r.more.
S+4 Maximum speed e Composite speed (Initial speed): 30 kHz or less
Fmax(Hz) Notes on the specification of composite speed (initial speed)
When each initial component speed of CHO and CH2 is not 1.5 Hz or
more by the following arithmetic expression, the path may not be
linear. (When the following formula is not satisfied)
1.5 X2+ Ay?
> J(AX3+ Ay?)
AX
4x: Channel whose distance of (target value - current value) is short
4y: Channel whose distance of (target value - current value) is long
) Acceleration/deceleration time (ms) <K constant>
Acceleration/
(3) |s+6 deceleration time | K0 to K32767
T(ms) In the case of 0, the pulse output is performed at the initial speed
(composite speed) without acceleration and deceleration.
X-axis K-8388608 to K8388607
S+8 Target value When only one axis is activated;
(Movement 1. For the incremental mode, set the target value of the axis that is
n amount) not activated to 0.
Y-axis 2. For the absolute mode, set the target value of the axis that is not
S+10 Target value activated to the same as the current value.
(Movement (Note): In the case of linear interpolation, infinite rotation cannot be
amount) performed.
Operation result storage area
Operand ::ttm Description
X-axis
Comp
onent o . .
S+12 speed The component speed (initial speed and maximum speed of each axis) is
Initial stored as 2 words in real type.
speed (Composite speed) x (X-axis movement amount)
Fxmin X-axis component speed =
((X-axis movement amount)? + (Y-axis movement amount)?)
(5) X-axis
Comp (Composite speed) x (Y-axis movement amount)
onent Y-axis component speed =
speed ((X-axis movement amount)? + (Y-axis movement amount)2)
S+14 Maxim Example) Even when the initial speed is corrected, the calculated value is
um stored as is in the operation result storage area.
speed
Fxmax
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Settin

Operand gs Description
Y-axis
Comp
onent
S+16 speed
Initial
speed
Fymin
Y-axis
Comp
onent
speed
S+18 Maxim
um
speed
Fymax
X-axis | The frequency ranges are automatically selected by the system for the
S+20 Frequ components of each axis.
ency |0: Low speed range (1 Hz to 22 kHz)
range | 1: High speed range (50Hz to 100 kHz)
(6) When the initial speed (X/Y axis) is the low speed range and the maximum
Y-axis |speed (X/Y axis) exceeds 22 kHz, the initial speed (X/Y axis) is corrected to
S+21 Frequ 50 Hz.
ency | When the initial speed (X/Y axis) is less than 1Hz and the maximum speed
rangec | (X/Yaxis) exceeds 22 kHz or less, the initial speed (X/Y axis) is corrected to 1
Hz.
X-axis | The acceleration/deceleration steps are automatically calculated by the
Accele | System in the range of 0 to 60 steps.
S+22 ration/ | e When the operation result is 0, the pulse output is performed at the initial
decele speed (composite speed) without acceleration and deceleration.
ration | o The acceleration/deceleration steps are calculated by the following
steps formula; Acceleration/deceleration time (ms) x Initial component speed
(Hz).
Example) When the settings are as follows; Incremental, Initial speed=5 kHz,
Acceleration/deceleration time=0.5 s, CHO target value=1000, and CH2 target
@) value=50.
Y-axis 300x1000
Accele | CHO Initial component speed = ——————— =299.626 Hz
S+23 ration/ J (10002+502)
decele
ration - 300%50
steps CH2 Initial component speed =——————— =14.981Hz
(10002+502)

CHO Acceleration/deceleration steps =500x103x299.626=147.8 —® 60 steps
CH2 Acceleration/deceleration steps =500x103x14.981=7.4  —» 7 steps

B Supplement to pulse output operation

When outputting pulses with the PLS+SIGN (direction output) method, pulses will be output
approx. 300us later after the output of direction signal (SIGN). (The characteristics of a motor

driver is considered.)

B Precautions during programming

e Set the target value and movement amount to be within the following range.
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7.2 FPsigma Compatible Instruction Mode Control Instruction

-8,388,608 to +8,388,607

When suing this instruction in combination with other positioning instructions such as F171,
also set the target values for those instructions to be within the above range.

e When using this instruction for a purpose for which high accuracy is required, confirm the
operation using a real machine.

e \When describing the same channel in both the normal program and the interrupt program, be
sure to program not to execute them simultaneously.

e For the FPOH mode, select "Pulse output" for the channel setting corresponding to the
system register no. 402.

e For the FPsigma mode, select "Do not use high-speed counter” for the channel setting
corresponding to the system register nos. 400 and 401.

e By performing the rewriting during RUN while outputting pulses, more pulses than the setting
may be output.

g Info. )
e For the details of the allocations of I/O and flags, refer to "12.2.2 When Using Pulse Output
Function (FPsigma Compatible Instruction Mode)".

e For details of the FPsigma mode, refer to "11 FPsigma Mode".
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8.1 Self-diagnostic Function

8.1 Self-diagnostic Function

8.1.1 Operation Monitor LEDs of Control Unit

C32T C32ET
— _é Operation monitor LEDs Operation monitor LEDs
g CJ RUN CJ RUN
% = 1 PROG. 1 PROG.

1 ERR/ALM ] ERR/ALM

<

®e

S

e The control unit has a self-diagnostic function which identifies errors and stops operation if
necessary.

e \When an error occurs, the status of the status indicator LEDs on the control unit vary, as
shown in the table above.

B LEDs related to self-diagnostic errors

LED display
vt Operation
RUN PROG ERR/ALM Description status
(Green) (Green) (Red)
ON OFF OFF Normal operation Operating

Program mode

OFF ON OFF LED does not flash even if the forcing Stop

In output is performed in program mode.

normal
conditio Flashes Flashes Forcing input/output in RUN mode .
n OFF Operating
(Note 1) (Note 1) RUN and PROG. LEDs flash alternately.
Flashes Flashes . .
(Note 2) (Note 2) OFF During version upgrade Stop
In ON OFF Flashes Self-diagnostic error (During operation) Operating
abnorm
al OFF ON Flashes Self-diagnostic error (During stop) Stop
conditio ) )
n OFF ON ON System watchdog timer has been activated | Stop

(Note 1)  The flashing is repeated every 1 second. (ON for 0.5 seconds < OFF for 0.5 seconds)

(Note 2) The LEDs flash quickly while upgrading the version. The flashing changes to a slow flashing while
rewriting the version.

B Operation Mode When an Error Occurs

e Normally, when an error occurs, the operation stops.

e For some errors, the user may select whether operation is to be continued or stopped by
setting the system registers.
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8.1 Self-diagnostic Function

B "PLC Configuration™ dialog box of FPWIN GR7

To specify the steps to be taken by the FPWIN GR7 if a PLC error occurs, select "System
register settings" under "Option" on the menu bar, and click on the "Action on Error" tab. The
screen shown below is displayed.

PLC Configuration (=23

Memory Allocation
HeldMon-hold 1 [¥] Mo.20 Disable settings for duplicated output
Hold/Mon-hold 2

Action on Errar

Time setting [ Ne. 23 Stop when an 1/0 verification error occurs
Link W0-0
Link Wo0-1
Controller input settings (HSC/PLS) MNo.24 Stop operation when configuration data error finitialization request error occurs.
Controller output settings (PLS/PWM)
Interrupt / pulse catch settings
Interrupt edge settings [ Mg, 25 Stop operation when positioning operation error occurs
Time constant setting 1 of CPU input
Time constant setting 2 of CPU input

COMO Port [¥] No. 26 Stop when an operation error occurs
COM1 Port

COM2 Port

50 Card Mo.27 Stop operation when network error occurs,

Compaible mode

[T Mo.4 Alarm Battery Error

g1 Info. )
e When the checkbox of the system register no. 25 "Stop operation when positioning operation

error occurs" is unchecked, only the operation of the axis in which the positioning error occurs
stops and the operations of other axes continue.
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8.2 What to Do If an Error Occurs

8.2.1 ERR/ALM LED Flashes

B Sijtuation

A syntax error or self-diagnostic error has occurred. The following shows the procedure when a

positioning error has occurred.

B Solution

1. Check the error code using the programming tool.

If a PLC error occurs during programming or debugging, the "Status Display" dialog box will

appear automatically.

Status Display

PLC Date Time : 16/04/0102:28:22

Status item

PLC model

Program size

Version

Scan time: Current value (in 100us units)
Scan time: Minimurm {n 100us units)
Scan time: Maximum (in 100us units)
Operation mode flag

- RN mode

- Test Mode flag

- BREAK Mode flag

Content

FPOH C32ET/EP
32k STEP

1.0

200us

100us

300us

RUN
OFF
OFF
NFFE

- BRFAK Friahls flan
1| n

m

Pasitioning errors

Manitor PLC Link

Vionitor W

g

[5elf-diagnostic messages]

Code[44]

Positioning operation error ocours

2. In the case of the positioning operation error, press the [Positioning errors] button.
The channel number where the positioning error has occurred and the error code occurred

when using the table setting mode appears.

Status Display - Positioning Error Log
CH error occurred HEE

Error Code (HEX) 1 [ 20] Axis setting error

=3

Clear Error Log

3. Press the [Clear Error Log] button.
A confirmation message appears.
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8.2 What to Do If an Error Occurs

FPWIN GR7S 3

| Positioning errer log will be cleared. Continue?

| Yes | ’ Mo

4. Press the [Yes] button.
The positioning error log will be cleared.

5. Press the [Close] button.
It returns to the "Status Display" dialog box.

6. Press the [Clear errors] button.
The display of the self-diagnostic error message will be cleared.

7. Correct the positioning parameters or positioning tables according to the positioning error
code confirmed in step 2.

8. Download the corrected positioning parameters or positioning table data.
Error Codes and How to Handle Them

Error code Situation Solution

e Change to PROG. mode and clear the error.

1t09 Syntax error occurs. | e Execute a total-check function using FPWIN GR7 to determine
the location of the syntax error and correct the program.

e Refer to the list of error codes and correct the settings or
programs.

e Use the programming tool in PROG. mode to clear the error.

Self-diagnostic error

20 or mor
0 or more occurs.

gl Info. )
e |n the case of an error code 43 or higher, the error can be cleared by pressing the [Clear
errors] button in the "Status Display" dialog box. In the PROG. mode, the power supply can

be turned off and then on again to clear the error, but all of the contents of the operation
memory except hold type data will be cleared.

e When the positioning error (error code 44) occurs, the detailed information on the error can
be confirmed. Press the [Positioning errors] button to check the error code.

e \When an operation error (error code 45) occurs, the address at which the error occurred is
stored in special data registers DT90017 and DT90018. If this happens, click on the
“Operation errors” button in the “Status display dialog box” and confirm the address at
which the error occurred before canceling the error.

e The error can also be cleared using the self-diagnostic error set instruction F148 (ERR).

8.2.2 What to Do When Positioning Error Occurs

The following are the solutions when the self-diagnostic error (error code 44: positioning error)
occurs.
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8.2 What to Do If an Error Occurs

B Positioning error code

Operation when an error

Error L.
d Error name Description occurs and
code solution
- . . The input on the plus side of the limit The operation stops in the limit
10H | Limit + signal detection | " (Note 1) stop time specified in the axis
- - - — setting area.
11H | Limit - signal detection | [0 I"PUt Of the minus side of the imit | Afier the stop, execute the
turned on. home return or JOG operation
. . . in the reverse direction.
12H | Limit signal error aotf;_ m_i)?ts oréthe plus and minus sides of | 5o rrect the setting of the
e limit turned on. parameter.
20H | Axis setting error The axis setting is incorrect.
21H Limit stop deceleration The set value of the limit stop deceleration
time error time is out of the range.
Emergency stop The set value of the emergency stop
22H M o
deceleration time error deceleration time is out of the range.
23H | Startup speed error The set value of the startup speed is out
of the range.
24H Home return setting code | The set value of the home return setting
error code is out of the range.
Home return target The set value of the home return target
25H )
speed error speed is out of the range.
Home return acceleration | The set value of the home return
26H | .. S
time error acceleration time is out of the range.
Home return deceleration | The set value of the home return
27TH | .. o
time error deceleration time is out of the range.
Home return creep The set value of the home return creep
28H )
speed error speed is out of the range.
Home return direction The set value of the home return direction | E8ch control operation does
29H | orror is out of the range. not start. Correct the setting of
the parameter.
30H JOG operation target The set value of the JOG operation target
speed error speed is out of the range.
31H JOG operation The set value of the JOG operation
acceleration time error acceleration time is out of the range.
JOG operation The set value of the JOG operation
32H o o
deceleration time error deceleration time is out of the range.
41H | Table setting error The combination of tables is incorrect.
42H | Operation pattern error The set value of the operation pattern is
incorrect.
Positioning acceleration | The set value of the positioning
43H | .. S
time error acceleration time is out of the range.
Positioning deceleration | The set value of the positioning
44H | .. g
time error deceleration time is out of the range.
45H Positioning target speed | The set value of the positioning target
error speed is out of the range.
46H Positioning movement The set value of the positioning movement

amount error

amount is out of the range.

8-6
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8.2 What to Do If an Error Occurs

Operation when an error
Error name Description occurs and

solution

Error
code

47H | Dwell time error The set value of the dwell time is out of

the range.
J point control setting The J-point control is set on the
48H ) ) )
error interpolation axis table.

60H Repeat operation dwell The dwell time of the E table which
time setting error performs repetitive operations is 0 ms.

(Note 1)  The error occurs only when the condition of the limit stop is satisfied.

B  Error code 41: Occurrence condition of table setting error

e The last table of the positioning setting tables is not the E point. (e.g. The P point, C point
and J point are set continuously.)

e The control method of the J-point control table is absolute.

e The tables whose control method is absolute are set repeatedly.

e The opposite pulse output directions (forward/reverse) are set on the consecutive tables of P
+E points.

e Axes to which the interpolation operation setting is made are selected for the F383
simultaneous start instruction.

8.2.3 Motor Does Not Rotate/Move (Output LED Flashes or is ON)

B Solution 1: For servo motor

Check to make sure the servo on input is set to “ON”.

B Solution 2

Check to make sure the power supplies for the servo amplifier and motor driver are ON.

B Solution 3

Check to make sure the servo amplifier and motor driver are connected to the unit correctly.
B Solution 4

Check to make sure the settings for the pulse output method (CW/CCW method or Pulse/Sign
method) are appropriate.

8.2.4 Motor Does Not Rotate/Move (Output LED is OFF)

B  Solution

Review the program.
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8.2 What to Do If an Error Occurs

&1 Info. )

Point to check

e Check to make sure the 1/0 numbers are appropriate.

e Check non-rewriting of the start flag in the program.

e Check the input valid logic of the over limit switch. In this case, the error LED flashes.

8.2.5 Rotation/Movement Direction is Reversed

]
(Reverse direction) (Intended direction)
< [ l Ooooooog >
/////////////////: [T

B Solution 1

Check to make sure the servo amplifier and motor driver are connected to the unit correctly.

il Info. )
Point to check

Check to make sure the CW/CCW output or the Pulse/Sign output is connected to the pertinent
input of the servo amplifier and motor driver.

B Solution 2

Change the pulse output rotation direction of the parameters for each axis, and set it to the
reverse direction.

8-8
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9.1 PWM Output Function

9.1 PWM Output Function

9.1.1 Overview of PWM Output Function

The pulse output of an arbitrary duty ratio can be performed.

@ \When you increase the pulse width...

@ \When you decrease it...

L

B Comparison of functions and performances

Heating increases.

Heating decreases.

FPOH mode

Channel no. Output no. Control flag
CHO YO R911C

CH1 Y3 R911D

CH2 Y8 R91ME

CH3 YB R911F

FPsigma mode

Channel no. Output no. Control flag
CHO YO R903A
CH2 Y3 R903C

(Note 1)  Functions, channel numbers and I/O numbers used are set in the tool software.
(Note 2)  1/O numbers used for each function should be allocated so that they do not overlap.

g1 Info. )

e For details of the FPsigma mode, refer to "11 FPsigma Mode".

9.1.2 System Register Settings

Functions to be used are allocated in the system register settings dialog box. The following
procedure is explained on the condition that the FPWIN GR7 has already started.

Procedure |

1. Select Option>System register settings from the menu bar.
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9.1 PWM Output Function

The "PLC Configuration " dialog box appears.

2. Select "Controller output setting (PLS/PWM)" from the left pane.
The menu for setting "System register no. 402" appears.

PLC Configuration

Memory Allocation
Hold/Mon-hold 1
Hold/Mon-held 2
Action on Error
Time setting

Link W0-0

Link Wo-1

Interrupt edge settings

COM0O Port
COM1 Port
COM2 Port
Compaible mode

™ =
Interrupt [ pulse catch settings

Time constant setting 1 of CPU input
Time constant setting 2 of CPU input

Mo.407 Positioning control mode setting

[Table setting mode V]

Mo.402 Pulse /PWM output settings (YO-YC)

CHO : [Normal output (Y0, ¥1) ']
CH1: [Normal output (Y3, ¥4 ']
CH2: [Normal output (Y8, ¥3) ']
CH3: [Norrnal output (Y8, YC) ']

[ ok ][ gancel Read PLC

3. Change the settings for the channels used for the PWM output.

4. Press the [OK] button.

The screen returns to the ladder edit screen. The settings will be downloaded to the PLC
together with programs and comments.

System register relating to PWM output

Classification

No. and setting item

Settings

Controller output
settings

(PLS/PWM)

402

Pulse PWM output
setting

(YO to YC)

Set the PWM output (YO) and normal output

CHO 1 v1).

Set the PWM output (Y3) and normal output
CH1

(Y4).

Set the PWM output (Y8) and normal output
CH2

(Y9).
CH3 Set the PWM output (YB) and normal output

(YC).

(Note 1)  Select "Normal output” for the output that is not used for the pulse output function or PWM output

function.

(Note 2)  For the FPsigma mode, the output settings by the system register is not available.

9.1.3 [F173 PWMH] PWM Output Instruction (Frequency Specification)

Performs the PWM output according to the set parameters.

WUME-FPOHPOS-07
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9.1 PWM Output Function

B |nstruction format
RO
| [Fi7aPwmH] s | n
B Operand
Operand | Settings
Starting address the memory area storing the parameters of the PWM output.
S Specify the control code HFF.
S+1 Specify the output frequency in 2-word 32-bit data.
S S+2 Setting range: K1 to K100000 (1 Hz to 100 kHz: in 1 Hz increments)
Duty ratio (Resolution of 1000 or 100)
S+3 For the output frequencies 1 to K70000, Setting range: KO to K1000 (0.0% to 100.0%)
For the output frequencies K70001 to K100000, Setting range: KO to K1000 (0% to
100%)
Channel nos. used for PWM output:
n FPOH mode: 0 (CHO: Y0), 1 (CH1: Y3), 2 (CH2: Y8), 3 (CH3: YB)
FPsigma mode: 0 (CHO: Y0), 2 (CH2: Y3)

B Memory area type that can be specified

Constant Index
Operand WX wy WR WL SV EV DT LD | g
K H modifier
S - - - - - - ° - - - - °
n - - - - - - - - - ° ° -
B Outline of operation

The PWM output is performed form a specified output. The output is performed when the
trigger (execution condition) is on.

The output frequency and duty ratio is specified in the operands [S1+1] to [S1+3].

Precautions during programming

This instruction cannot be executed when a control flag corresponding to each channel is on.

e The duty may be different from the set ratio according to the load voltage and load current
especially in the vicinity of minimum and maximum values. The duty can be changed for
each scan. However, the control code cannot be changed during the execution of an
instruction.

When rewriting during RUN is performed during the operation, the PWM output stops while a
program is being rewritten.

9-4
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9.1 PWM Output Function

B Example of program

The following sample shows the program for performing the PWM output with 10 kHz and the
duty ratio of 50% from CHO (YO).

RO
— F—or [ Fomv [ HFF [ DT0 H iioooo-iose
K500:50.0%
——  F1DMV_ |K10000 | DT1 [
—— Fomv | K500 | DT3 H
R1
— | | F173PWMH | DTO | KO |HCHNooPWM

gl Info. )
e For details of the allocations of 1/0 and flags, refer to "12.2.3 When Using PWM Output
Function".

e For details of the FPsigma mode, refer to "11 FPsigma Mode".

9.1.4 [F173 PWMH] PWM Output Instruction (Control Code Specification)

The PWM output is performed according to the set parameters.

B [nstruction format

RO
| [F173PWMH] s [ n

® Operand

Operand | Settings

Starting address the memory area storing the parameters of the PWM output.

S Specify the control code. KO to K30

S Duty ratio (Resolution of 1000 or 100)
S+1 For the control codes KO to K27, Setting range: KO to K1000 (0.0% to 100.0%)
For the control codes K28 to K30, Setting range: KO to K1000 (0% to 100%)

n Channel nos. used for PWM output:
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9.1 PWM Output Function

Operand | Settings

FPOH mode: 0 (CHO: Y0), 1 (CH1:Y3), 2 (CH2: Y8), 3 (CH3: YB)
FPsigma mode: 0 (CHO: Y0), 2 (CH2: Y3)

B Memory area type that can be specified

Constant Index

Operand |WX |WY |(WR |[WL SV EV DT LD | o
K H modifier

S - - - - - - ° - - - - °

n - - - - - - - - - ° ° -

B Outline of operation

e The PWM output is performed form a specified output. The output is performed when the
trigger (execution condition) is on.

e The output frequency and cycle are determined by a specified control code. The duty ratio is
specified in the operand [S1+1].

B Precautions during programming

This instruction cannot be executed when a control flag corresponding to each channel is on.

The duty may be different from the set ratio according to the load voltage and load current
especially in the vicinity of minimum and maximum values. The duty can be changed for
each scan. However, the control code cannot be changed during the execution of an
instruction.

e When rewriting during RUN is performed during the operation, the PWM output stops while a
program is being rewritten.

H Control code

S Fre?:llze)ncy Cycle (ms) Resolution S Fre?;:)ncy Cycle (ms) Rest:llutio
KO |15 666.67 K16 2000.0 0.50
K1 |20 500.00 K17 3000.0 0.33
K2 4.0 250.00 K18 6000.0 0.17
K3 |6.0 166.67 K19 12500.0 0.08
K4 |8.0 125.00 K20 15000.0 0.067
K5 |10.0 100.00 K21 20000.0 0.050
K6 |20.0 50.00 K22 25000.0 0.040 1000
K7 |50.0 20.00 1000 K23 30000.0 0.033
K8 |100.0 10.00 K24  [40000.0 0.025
K9 |200.0 5.00 K25 50000.0 0.020
K10 |400.0 2.50 K26 60000.0 0.017
K11 |500.0 2.00 K27 70000.0 0.0143
K12 |700.0 1.48 K28 80000.0 0.0125
K13 | 1000.0 1.00 K29 90000.0 0.0111 100

9-6
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9.1 PWM Output Function

Frequency - Frequency Resolutio
S (Hz) Cycle (ms) Resolution S (Hz) Cycle (ms) =
K14 |1300.0 0.77 K30 100000.0 0.010
K15 |1600.0 0.625

B Example of program

The following sample shows the program for performing the PWM output with 1kHz and the
duty ratio of 50% from CHO (YO).

FO MV

| k13 | b0 H

—

FO MV

| k500 [ DT1 |

i Info. )
e For details of the allocations of 1/0 and flags, refer to "12.2.3 When Using PWM Output
Function”.

e For details of the FPsigma mode, refer to "11 FPsigma Mode".

| F173PWMH| DTO | ko H

FPX PWM

K13: f=1KHz
T=1ms

K500:50.0%

| CH No.0 PWM
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10.1 Overview of High-speed Counter Function

10.1 Overview of High-speed Counter Function

10.1.1 Overview of High-speed Counter Function

e This function allows the counting of input signals from external devices at high speed such
as a sensor and encoder.

e Exclusive instructions (F166 and F167) are provided for turning on or off arbitrary outputs (YO
to Y1F) in the interrupt processing when the elapsed value matches the target value. The
output turned ON/OFF by an instruction is used by presetting with an instruction such as the
SET/RET instructions. The instruction (F165) which enables the cam output up to 32 points
to be acquired according to the elapsed value.

e Channels and inputs to be used are specified by system registers. The output when the
values match is specified by the operand of the instruction.

Encoder output is input to
the high-speed counter

Roller Motor Encoder

Q) R

_— STOP signal
Cutter g Cutter blade control signal

Inverter

Tape, lead wire

10.1.2 Counting Range and Elapsed Value (Current Value) Area

e The elapsed value of the high-speed counter is stored in a special data register as 2-word
32-bit data.

e The elapsed value area will be reset when the power supply turns off. It will be held when
switching the mode from RUN to PROG.

e The high-speed counter is a ring counter. When the counted value exceeds the maximum
value, it returns to the minimum value. When the counted value exceeds the minimum value,
it returns to the maximum value.
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10.1 Overview of High-speed Counter Function

B Counting range of elapsed value (current value) area

Section

Range

High-speed counter
control

K-2,147,483,648 to K2,147,483,647

Max. value = [ +2,147,483,647 |

[ +2,147,483,646 |

[ +2,147,483,645 |

[ —2,147,483,646 |

[ —2,147,483,647 |

Min. value = | —2,147,483,648 |

4

| T ——

I
I
I
I
I
I
I
I
I
I
I
I
)

10.1.3 Areas Used For High-speed Counter Function

The usable combinations vary according to the unit type.

B List of used areas

FPOH mode
Input no.
Channel
no. Single- 2-phase Control flag Elapsed value area Target value area
’ phase
DT90300 DT90302
H X X0, X1 R911
CHO 0 0. oo DT90301 DT90303
DT90302 DT90306
CH1 X1 - R9111
DT90303 DT90307
CH2 X3 X3, X4 R9112 DT90308 DT90310
’ DT90309 DT90311
CH3 x4 RO113 DT90312 DT90314
DT90313 DT90315
FPsigma mode
Input no.
Channel
ho. Single- 2-phase Control flag Elapsed value area Target value area
phase
CHO X0 X0. X1 RO03A DT90044 DT90046
’ DT90045 DT90047
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10.1 Overview of High-speed Counter Function

Input no.
Channel
ho. Single- 2-phase Control flag Elapsed value area Target value area
phase
DT90048 DT90050
CHA1 X1 - R903B
DT90049 DT90051
CH2 X3 X3. X4 RO03C DT90200 DT90202
’ DT90201 DT90203
DT90204 DT90206
CH3 X4 - R903D
DT90205 DT90207
(Note 1)  Functions, channel numbers and I/O numbers used are set in the tool software.

(

Note 2)

"1.2 Restrictions on Combinations and Functions".

g1 Info. )

e For details of the FP mode, refer to "11 FPsigma Mode".

I/0 numbers used for each function should be allocated so that they do not overlap. Refer to

10.1.4 Input Mode Type

B Input Modes and Count Operations
Mode Range
X0 ﬂﬂﬂﬂﬂ FIFIFIFIFON
o (X1/X3/X4) -- OFF
Addition input
O|1|2|3|4| n-3|n-2(n-1| n
—_—
X0 ﬂﬂﬂﬂﬂ FIFIFIFIFON
o (X1/X3/X4) -- OFF
Subtraction input '
nn—1n—2n—3n—4| |3|2|1|O|
—_—

10-4
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10.1 Overview of High-speed Counter Function

input

Mode Range
(ig) ! - g;F
2 I I B A e 2
(il) | - OFF
ENERERR RN
2-phase input
o o [LTLITL.. LI g
(Xg) ; - - OFF
RS e R e O e . e I e
(Xl) . - OFF
[n][n1[n2] n3 [ 2 ] 1
(ig) : OFF
ON
oo fifFL f
Individual input (X4) : OFF
BB R BB EE
| | | |
—_—>
SRR AR N I DK 3§ K )
(ig) ' OFF
xi |—|_ON
Direction distinction | (x4) . OFF

flelzfe=] ¢ [ofo]r] o
|

_—

10.1.5 Minimum Input Pulse Width

For the period T, the following minimum input pulse width is required.

WUME-FPOHPOS-07
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10.1 Overview of High-speed Counter Function

B Min. input pulse width

Single-phase input

2-phase input

T

10-6
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10.2 System Register Settings

10.2 System Register Settings

10.2.1 System Register Settings

Functions to be used are allocated in the system register settings dialog box. The following
procedure is explained on the condition that the FPWIN GR7 has already started.

Procedure |

1. Select Options>System register settings from the menu bar.
The "PLC Configuration " dialog box appears.

2. Select "Controller input setting (HSC/PLS)" from the left pane.
The menu for setting "System register no. 400 or 401" appears.

3. Change the settings for the channels used for the high-speed counter.
The following figure shows the case when 2-phase input (X0, X1) is allocated to CHO.

PLC Configuration

Memory Allocation
Hold/Mon-hold 1 Mo.400 HSC operation mode settings (X0-X2)
Hold/Mon-held 2
%ﬁ:zeﬂ:g"or CHO: [ Not Set XD as High Speed Counter -
Link W0-0
Link W0-1 CHI: [Not Set X1 as High Speed Counter -]
Controller input settings (HSC,/P
Controller output settings (PLS/PWM)
Interrupt / pulse catch settings Mo.400 HSC operation mode settings (X3-X5)
Interrupt edge settings

Time constant setting 1 of CPU input . :

T e L oF o o CH2: [ Not Set X3 as High Speed Counter -]
COM0O Port
COM1 Port CH3: [Not Set ¥4 as High Speed Counter v]
COM2 Port

5D Card
Compaible mode

5] [ ) [ enc

(sl

4. Press the [OK] button.

The screen returns to the ladder edit screen. The settings will be downloaded to the PLC

together with programs and comments.

System register relating to high-speed counter output

Classification No. and setting item Settings
400 Not set X0 as High-speed counter
Controller input settings | SC 2-phase input (X0, X1)
P g operation mode CHO | 2-phase input (X0, X1) Reset input (X2)
(HSC/PLS) setting Addition i
ition input (X0)
(X0 to X2) Addition input (X0) Reset input (X2)

WUME-FPOHPOS-07
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10.2 System Register Settings

Classification

No. and setting item

Settings

Subtraction input (X0)

Subtraction input (X0) Reset input (X2)
Individual input (X0, X1)

Individual input (X0, X1) Reset input (X2)
Direction distinction (X0, X1)

Direction distinction (X0, X1) Reset input (X2)

J-point positioning start input of pulse output CHO
(X0)

CH1

Not set X1 as High-speed counter
Addition input (X1)

Addition input (X1) Reset input (X2)
Subtraction input (X1)

Subtraction input (X1) Reset input (X2

J-point positioning start input of pulse output CH1
(X1)

401
HSC

operation mode
setting

(X3 to X5)

CH2

Not set X3 as High-speed counter
2-phase input (X3, X4)

2-phase input (X3, X4) Reset input (X5)
Addition input (X3)

Addition input (X3) Reset input (X5)
Subtraction input (X3)

Subtraction input (X3) Reset input (X5)
Individual input (X3, X4)

Individual input (X3, X4) Reset input (X5)
Direction distinction (X3, X4)

Direction distinction (X3, X4) Reset input (X5)

J-point positioning start input of pulse output CH2
(X3)

CH3

Not set X4 as High-speed counter
Addition input (X4)

Addition input (X4) Reset input (X5)
Subtraction input (X4)

Subtraction input (X4) Reset input (X5)

J-point positioning start input of pulse output CH3
(X4)

(Note 1)  Displayed item names and ranges vary according to the types of control unit.

(Note 2)  Select "Not set XX as High Speed Counter" for the input that is not used for the high-speed
counter function.

10-8
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10.3 High-speed Counter Instruction

10.3 High-speed Counter Instruction

10.3.1 [FO MV] High-speed Counter Control Instruction

Performs the controls such as the software reset, disabling the count and clearing the high-
speed counter instruction.

B |nstruction format

RO
—(DF) [ Fomv | H1 [DT90052
——{ FoMv | HO [DT90052
S
B Operand
Operand | Settings
S Area storing the control code of the high-speed counter or constant data

B  Memory area type that can be specified

Constant Index

Operand (WX (WY |WR (WL SV EV DT LD | K H modifier

S ° ° ° ° ° ° ° ° ° ° ° °

Outline of operation

e Performs the high-speed counter control according to the control code specified by [S].

e This instruction is used when performing the following operations with the high-speed
counter.

1. When performing the software reset
2. When disabling the count
3. When disabling the reset input by an external input temporarily
4. When canceling the control executed by the high-speed counter instruction F165
(CAMO) / F166 (HC1S) / F167 (HC1R), when clearing the target value match interrupt
e The control codes once written are held until the next writing.

e The control code written by the FO (MV) instruction is written to the special data register
DT90052. At the same time, it is written to the control code monitor area. The written data is
the data for lower 8 bits only.

B Precautions during programming

e The setting of disabling the rest input is valid only when allocating the reset input in the
system register.

e In the external reset input setting, the reset input (X2 or X5) allocated to the internal input is
switched between enable and disable.
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10.3 High-speed Counter Instruction

B Allocation of control codes

e The following bits are allocated according to the specified channel and functions.

FPOH mode FPsigma mode
bit no. 15 8 3210 bit no.15 3210
LITTTI T o[ TITTTT] LTI T
I | I
Channel specification Channel specification
HO to H3: CHO to CH3 HO to H3: CHO to CH3
HO: Fixed
High-speed counter 0: Conti 1 cl
|nstruc?|on clear‘ : O'? Inue — ear High-speed counter instruction clear
Reset input setting ~ 0: Valid 1: Invalid 0: Continue 1: Clear
Count 0: Enable 1: Disable Reset input setting 0: Valid 1: Invalid
Software reset 0: Disable 1: Enable
Count 0: Enable 1: Disable
Software reset 0: Disable 1: Enable

e \When controlling the above functions using external inputs, arbitrary inputs can be allocated.

B Example of program

The following example shows the program for performing the software reset of the high-speed
counter CHO using the input X7.

—oF) [ Fomv [ H1 [DT90052

— Fomv | Ho [DT90052

i
e For details of the allocations of I/O and flags, refer t0"12.2.4 When Using High-speed Counter

Function".
e For details of the FPsigma mode, refer t0"11 FPsigma Mode".

10.3.2 F1 DMV (Pulse Output Elapsed Value Write/Read)

Writes and reads the elapsed value of the high-speed counter.
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10.3 High-speed Counter Instruction

B [nstruction format

RO
— —DF) ["F1DMV | K3000 | DT90400]-
S
R1
—| I (DF) | F1DMV |DT90400 | DT100 |-
® Operand

Operand | Settings

When setting: Area storing the elapsed value (32-bit) set in the high-speed counter or constant
S data

K-2,147,483,648 to K2,147,483,647

D When reading: Area reading the elapsed value of the high-speed counter

B Memory area type that can be specified

Constant Index
Operand WX wy WR WL SV EV DT LD | =
K H modifier
S ° ° ° ° ° ° . . . ° ° °
- ° ° ° ° ° ° ° ° - - °

Outline of operation (Reading elapsed value)

Reads the content of the special data register storing the elapsed value of the high-speed
counter and writes to the area specified by [D].

Outline of operation (Setting elapsed value)

At the same time as writing the value to the elapsed value area of the high-speed counter
which uses 32-bit data specified by [S], sets it in the elapsed value area of the high-speed
counter used within the system.

Precautions during programming

Only F1 (DMV) instruction can perform the writing. The writing cannot be performed by other
high-level instructions such as transfer instruction FO (MV) and arithmetic instructions.

Specify the memory area of [S] or [D] with the memory area number for the lower 16 bits.

10.3.3 [F166 HC1S] High-speed Counter Target Value Match ON Instruction
[F167 HC1R] High-speed Counter Target Value Match OFF Instruction

Turns on or off the specified output when the elapsed value of the high-speed counter matches
the target value set by the operand.
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10.3 High-speed Counter Instruction

B Instruction format

n D

RO
’—{|—<DF>—|F166HC1S| HO | K10000 | Y2
S

® Operand

Operand | Settings

Target channel number of the high-speed counter for the match output

Target value data of the high-speed counter or the starting number of the area storing data

Output coil which turns on or off when the values match (YO to Y1F)

B Memory area type that can be specified

Constant

Operand (WX |wy |wrR |wL |sv |ev |pT | |i Ll
K H modifier

S ° ° ° ° ° . . . ° . . .

B Outline of operation

e Sets the value specified by [S] as the target value of the high-speed counter, and controls the
specified output [Yn] when the elapsed value matches the target value. This operation is
executed as an interrupt processing.

e In the case of [F166 HC1S] instruction, the output turns on from off. In the case of [F167
HC1R] instruction, the output turns off from on.

e Stores the value of [S] in the target value area when the instruction is executed.

e Clears the setting of the target value and the control of the target value match output when
the value matches the target value.

e For resetting the output turned ON/OFF when the values match, use the RST instruction or
FO (MV) instruction, or use the F166 (HC1R) instruction and F167 (HC1R) instruction in a
pair.

B Example of program

The following example shows the program for setting the output YO when the elapsed value of
the high-speed counter CHO matches K10000.

RO
—oF—F1e6 HC1s[ Ho | K10000 [ Yo
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10.3 High-speed Counter Instruction

Target value

Elapsed value
10000

RO_l_I

End of F166 control

High-speed I Clear
counter J I‘/;( )
control flag

YO0

A

Turns on when target value matches.

B Precautions during programming

e The high-speed counter control flag turns on until the value matches the target value after
the execution condition of the instruction has turned on. During this processing, the high-
speed counter instruction F165 (CAMO)/F166 (HC1S)/F167 (HC1R) cannot be executed for
the high-speed counter of the same channel.

e \When the hardware reset is performed before the elapsed value matches the target value,
the elapsed value will be reset. However, the settings of the target value and the target value
match output will not be cleared.

e For the output Y specified for the target value match output, it is not checked whether the
output is overlapped with the OT, KP and other high-level instructions.

e \When describing the same channel in both the normal program and the interrupt program, be
sure to program not to execute them simultaneously.

gl Info. )
e For details of the allocations of I/0 and flags, refer to "12.2.4 When Using High-speed Counter
Function”.

e For details of the FPsigma mode, refer to "11 FPsigma Mode".

10.3.4 Sample Program (Positioning Operation With Inverter: First Speed)

Counts the feedback signals from the encoder with the high-speed counter. The operation of
the inverter stops when the count value reaches 5000.
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10.3 High-speed Counter Instruction

B Wiring example

Input terminal

Conveyor
Encoder input X0
L
Operation start X5 O O
COM
Encoder
Output terminal Inverter
Inverter operation| YO l \j Operation/Stop
* R
- I COM
B Operation chart
f 1
0 5000
| t 1
| —_—>
vo L
B |/O allocation table
1/0 no. Description 1/0 no. Description
X0 Encoder input R100 Positioning operation is running.
X5 Operation start signal R101 Positioning operation start.
YO0 Inverter operation signal R102 Positioning done pulse
- R9110 High-speed counter CHO control flag

10-14

WUME-FPOHPOS-07



10.3 High-speed Counter Instruction

B Sample program

For FPOH mode

X5 R9T10 R102 R/Q)
_R|1(|)0_( daiani O1+O©
H

R100 101

—~oF) OH-®

R101

| ['Fiomv [ Ko [ DT90300 H--(®
[Fi67HCIR] Ko | k5000 | Yo H-—-®@

R101 "

_l I < SET >—-(5)

R9110 R100  TO R;I%2
_Rlul; o A O1+®
— | Maxo | k5 H-@

(1) | Positioning operation is running.

(2) | Positioning operation starts.

(3) | Resets the elapsed value of the high-speed counter CHO.

4) Target value match OFF instruction: YO turns off when the elapsed value of the high-speed counter
reaches 5000 pulses.

(5) | Sets the inverter operation signal YO.

(6) | Positioning done pulse (0.5 sec)

(7) | Sets 0.5 sec with 0.1-second timer.

(Note 1)  The allocations of control active flags and elapsed value areas for the FPsigma mode are different.
For details of the allocation of flags, refer to "12.2.4 When Using High-speed Counter Function".

10.3.5 Sample Program (Positioning Operation With Inverter: Second Speed)

Counts the feedback signals from the encoder with the high-speed counter. Switches the
inverter operation to low speed operation when the count value reaches 4500. The operation of
the inverter stops when the count value reaches 5000.

WUME-FPOHPOS-07 10-15



10.3 High-speed Counter Instruction

B Wiring example

Input terminal
Encoder input X0
.
Operation start X5 O
COM
Encoder
Output terminal
Inverter
Inverter operation| YO Operation/Stop
Inverter high-speed| Y1 ( ( ( ( Fast/Slow
+ ¢ CC7T
- P W CcoM
B Operation chart
1
f Z
1
I
4500 5000
t 1
—_—

0
YO—l:
v

B /O allocation table

Conveyor

1/0 no. Description 1/0 no. Description
X0 Encoder input R100 Positioning operation is running.
X5 Operation start signal R101 Arrival at deceleration point
YO Inverter operation signal R102 Positioning operation starts.
Y1 Inverter high-speed signal R103 Positioning done pulse
- R900C Comparison instruction < Flag

10-16
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10.3 High-speed Counter Instruction

B Sample program

For FPOH mode

X5 R9110 R103 F?_%)
— o/ OO0
R100
— |
R100 R101
— —oF> O+@
R101
| [Fiomv | ko  [pT190300 H—(®)
‘—{F167HC1R ko | ks000 [ Yo H-—-@
R101 v
I SET >1+—-(5)
Y1
< SET >-----@
R100
| IF61 DCMP| K4500 | DT90300 H—- ()
R100 R900C R1Q2
S U
R102 Vi
— F—oF) RST >+-(9)
R9110 R100  TO R103
T O+
— | [TMxo0 | k5  H-—-@

(1)

Positioning operation is running.

)

Positioning operation starts.

@)

Resets the elapsed value of the high-speed counter CHO.

(4)

Target value match OFF instruction: YO turns off when the elapsed value of the high-speed counter
CHO reaches 5000 pulses.

(5)

Sets YO (inverter operation signal).

(6)

Sets Y1 (inverter high-speed signal).

%

32-bit data comparison instruction: R900C turns on when the elapsed value of the high-speed counter
CHO is larger than 4500 pulses.

8)

Arrival at deceleration point

©)

Resets Y1 (inverter high-speed signal).

(10)

Positioning done pulse (0.5 sec)

(11)

0.1-second timer: Sets K5. It is used as 0.5-second timer.

(Note 1)

The allocations of control active flags and elapsed value areas for the FPsigma mode are different.
For details of the allocation of flags, refer to "12.2.4 When Using High-speed Counter Function".
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10.4 High-speed Counter Cam Control Instruction

10.4 High-speed Counter Cam Control Instruction

10.4.1 [F165 CAMO] High-speed Counter Cam Control Instruction

Performs the cam output up to a maximum of 32 points (ON/OFF) according to the elapsed
value of the high-speed counter.

B |nstruction format

RO
—] < DF)>——{F165cAM0 [ DT100 }—(
S

® Operand

Operand | Settings

S Starting number of data table

E Memory area type that can be specified

Constant Iaex

Operand (WX (WY |WR (WL SV EV DT LD | K H modifier

S - - - - - - ° - - - - °

B Outline of operation

e Performs the cam output up to a maximum of 32 points (ON/OFF) according to the elapsed
value of the high-speed counter in the pattern specified for the data table starting with [S].
The output device can be selected from internal relay, output relay and link relay.

e The ON set value and OFF set value can be arbitrarily specified as a paired target values for
a single cam output regardless of the magnitude of target values or the order for one cam
output. The pattern of ON/OFF varies according to the setting.
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10.4 High-speed Counter Cam Control Instruction

12000 -
9000 -
7000 -
5000

: Target value 1
12000: 0 - ON setvalue
 /\1000
Target value 2 \
OFF set value
9000 1000 to 4999
Elapsed R100:0N
7000 to 8999 value
R101:ON
Target valuez\;’: Target value 1
ON set value OFF set value
7000 5000

X2
DT90052
(bit0)

B Upper limit control

With the F165 (CAMO) instruction, the control with a specified upper limit can be performed.
The settings for enabling/disabling the upper limit control and the upper limit are specified in the

data table.

Upper limit control: Enable Upper limit control: Disable

Counting range

0 to Upper limit

Negative min. value to Positive max.
value

Operation
when

exceeding the
counting range

When the elapsed value exceeds the

When When the elapsed value exceeds the positive maximum value, it returns to the
added upper limit, it returns to 0. negative minimum value.
When When the elapsed value falls below the

subtracte
d

When the elapsed value falls below 0, it
returns to the upper limit.

negative minimum value, it returns to the
positive maximum value.

B Data table settings

Operand Settings Description
Specify the high-speed counter channel where the cam control is
performed and whether or not to execute the upper and lower limit
control as a hexadecimal constant.
High-speed counter H[ojojojo | 00
S S+1 channel HO000: Fixed
' Upper and lower limit .
control HOO: Fixed
Upper limit control 0: Disable , 1: Enable
Channel specification HO to H3: CHO to CH3
S+2 543 Output device type Specify the device type set for the cam output.
’ (Note 1) HO: Link relay (L), H1: Internal relay (R), H2: Output relay (Y)

WUME-FPOHPOS-07
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10.4 High-speed Counter Cam Control Instruction

Operand Settings Description
Starting word no. of Specify the starting word number of the device set for the cam
S+4, S+5 ) Note 2
output device output. (Note 2)
S+6, S+7 No. of target values Settable range: K1 to K32 (Note 2)
S+8, S+9 Target value 1: ON set
value
S+10, S+11 Target value 1: OFF set
value
Set the ON set value and OFF set value according to the number of
S+12. S+13 Target value 2: ON set target values.
’ value
(Note 3)
S+14,5+15 | Jargetvalue 2 OFF set | settable range:
K-2147483647 to K2147483646 (H80000001 to H7FFFFFFE)
""""""" The cam output described in the next page is acquired according to
S+(m-1)x4+8 Target value m: ON set the magnitude of the ON set values and elapsed value.
S+(m-1)x4+9 value
S+(m-1)x4+10 | Target value m: OFF
S+(m-1)x4+11 set value
S+(m-1)x4+12 Settable range:
Upper limit (Note 4)
S+(m-1)x4+13 K1 to K2147483646 (H1 to H7FFFFFFE)
(Note 1)  When specifying the output relay (Y), values are also output to the CPU output as well as operation

memories.

(Note 2) When the number of target values [S+6, S+7] is set to 1-16, the cam output is allocated to one word of
output device. When set to 17-32, it is allocated to two words of output device. Refer to the next page
for details.

(Note 3) The number of target values specified after [S+8, S+9] varies according to the number of target values
specified in [S+6, S+7].

(Note 4) The upper limit of the data table end is valid only when the upper limit control is set to "Yes" in [S, S
+1]. This setting can be omitted when the upper limit control is set to "No".

(Note 5) The data table varies in the range of 12 to 138 words according to the number of target values and the

specified upper limit setting.

B Specification of output device: [S+2] to [S+5]

e \When the number of target values is set to 1-16, one word is used. When the number of
target values is set to 17-32, two words are used.

e One device is allocated to a paired target values (ON set value and OFF set value).

(Example): When the output device type is set to "Internal relay”, the starting word number
of output device is set to "0", and the number of target values is set to "32", RO to R1F are
allocated as the device for the cam output.

@ O)
11514131211109 8 7 6 5 4 3 2 1J_0
\

L

WRy,
WR+1

10-20
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10.4 High-speed Counter Cam Control Instruction

(1)

When the elapsed value reaches the target value 1, RO turns on or off.

)

When the elapsed value reaches the target value 16, RF turns on or off.

©)

When the elapsed value reaches the target value 18, R11 turns on or off.

B Specification of target values: From [S+8]

The acquired output varies according to the ON set value and OFF set value.

ON set value < OFF set value ON set value > OFF set value ON set value = OFF set value
y y y
o | OFF setvalue ON set value ON set value
8 (=OFF set value)
g ON set value OFF set value
[
(0]
< | '
< : : / : t
: [—1__ON 1 [ ON ON
R100 OFF R100 OFF R100 OFF
y y y
°
O | OFF set value ON set value ON set value
8 (=OFF set value)
g ON set value OFF set value
?
c
o Lo Lo
é — t — t
. [ 1_oN 1 [ ON ON
R100 OFF R100 OFF R100 OFF
When the elapsed value is larger | When the elapsed value is
s than or equal to the ON set value | smaller than the ON set value
= and smaller than the OFF set and larger than or equal to the When the elapsed value is out of
‘5 | value, the corresponding output | OFF set value, the corresponding | the range, the corresponding bit
$ | bit turns on. When the elapsed output bit turns off. When the turns off.
O |value is out of the range, the elapsed value is out of the range,
corresponding bit turns off. the corresponding bit turns on.
|

Precautions during programming

This instruction cannot be used when the high-speed counter function is not used. Allocate
arbitrary channels and contacts in the system register "high-speed counter setting".

The high-speed counter control flag corresponding to the specified channel turns on until the
execution of the high-speed counter control instruction FO (MV) is cleared after the execution
condition of the F165 (CAMO) instruction has turned on. When the high-speed counter
control flag is on, the high-speed counter control instruction F165 (CAMO0)/F166 (HC1S)/
F167 (HC1R) for which the same channel is specified cannot be executed.

e This instruction can be activated for up to two channels simultaneously.

e To stop the control of this instruction, execute "Clear high-speed counter instruction" by the
high-speed counter control instruction FO (MV). Even when executing "Clear high-speed
counter instruction”, the output allocated to the cam output is held. Also, the counting of the
high-speed counter continues and the upper limit control becomes disabled.

e Reset or preset the high-speed counter elapsed value before activating the instruction.
e Do not rewrite the elapsed value for the control using the F1 (DMV) instruction after the
execution of the instruction. After the execution of the instruction, the setting of the active

target values do not change even if the operation memory of the specified target values (ON
set value/OFF set value) is changed.

WUME-FPOHPOS-07
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10.4 High-speed Counter Cam Control Instruction

e \When controlling the output device using the main program, set each target value so that
"minimum moving time between each target value" is larger than "1 scan time".

e \When controlling the output device using an interrupt program, set each target value so that
"minimum moving time between each target value" is larger than "maximum execution time
of interrupt program"”.

e \When the maximum value control and the hardware/software reset is used at the same time,
do not operate them intensively in a short time.

e \When hardware/software reset is used, set the minimum target value to an integer value that
is 1 or more.

e \When the hardware reset or software reset is executed during the high-speed counter
control, the high-speed counter elapsed value is reset to 0. The output allocated to the cam
output will be the output according to the elapsed value 0.

e |t is also possible to start the interrupt program INTn every time the elapsed value reaches
each target value. For this operation, the activation of the interrupt program should be
permitted by the interrupt control instruction ICTL.

gl Info. )
e For details of the allocations of I/O and flags, refer to "12.2.4 When Using High-speed Counter
Function”.

e For details of the FPsigma mode, refer to "11 FPsigma Mode".

10.4.2 Sample Program (Upper Limit Control, Reset, Addition)

The following shows the program for performing two cam outputs (R100, R101) according to
the elapsed value of the high-speed counter CHO. When the elapsed value reaches the target
value (ON set value), the cam output turns on, and when it reaches the target value (OFF set
value), it turns off. When it reaches the target value (ON set value), the interrupt program is
started. When the elapsed value exceeds the upper limit, it returns to 0.

y

® 11000 -
® 9000 -
© 7000 -
|:@ 5000-

® 1000-

0 — — — 7 —
o rJL—r
® RO1O— B
[RwOE!_'Zf'_'E!_'.ZZ

ROt ———— L[]

@INTO:H‘H: ﬂl—l

®© xo— Tl

DT90052 ' ' o
(bit0)

Code | Value Description

(a) Upper limit When the elapsed value exceeds the upper limit, it returns to 0.
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10.4 High-speed Counter Cam Control Instruction

Value

Description

set value

Target value 2: OFF

value

Target value 2: ON set

set value

Target value 1: OFF

value

Target value 1: ON set

The cam output is performed according to the target values.
In this example, the ON set value is smaller than the OFF set value for each
target value.

Therefore, When added: When the elapsed value reaches the ON set value,
the cam output turns ON, and when it reaches the OFF set value, it turns
OFF.

When subtracted: When the elapsed value falls below the OFF set value, the
cam output turns ON, and when it falls below the ON set value, it turns OFF.

(1) | Execution condition

When the execution condition turns ON from OFF, the instruction is executed
and the cam control starts.

High-speed counter
instruction active flag

The high-speed counter instruction active flag turns ON during the execution
of the instruction. Even when the reset signal exists, the execution of the
instruction continues.

(3) | Cam output

The output turns ON/OFF according the set values.

(4) Interrupt

When the elapsed value reaches the ON set value, the interrupt program
starts.

(5) | Reset signal

When the hardware reset (X2) or software reset DT90052 (bit 0) turns ON,
the elapsed value of the high-speed counter is rest to 0. The outputs
corresponding to the elapsed value 0 whitch both R100 and R101 become
OFF in the above example.

(Note 1)

B Sample program

For FPOH mode

It shows the hardware reset input (X2) for the high-speed counter CHO.

R9013
— | FAipmv | H10 [ DT1I00 H @
[ F1DMV ] K1 | bT102 H ®
[ FAibpmMv | K10 | D114 H O
| FAibpmv | kK2 | DpT106 H ®
[ FAipmv | K1o00 | DT108 H ®
[ FAibpmv | Ks5000 | DT110 H ®
| FAipmv | K7o00 | DT112 H @
[ FAibpmv | Kooo0 | DT114
[ FAibpmv | K11000 | DT116 H ©®
RO 5110 | FipMv | Ko | DT90300 H
— = oF —/} [F165 CAMO] DT100 H @®
Code | Description

(1) High-speed counter channel H10: Performs the upper limit control. CHO

(2) | Cam output device type K1: Internal relay (R)

(3) | Word number of cam output device K10

WUME-FPOHPOS-07
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10.4 High-speed Counter Cam Control Instruction

Code

Description

(4)

Specification of the number of target values K2

®)

Target value 1: ON set value K1000

(6)

Target value 1: OFF set value K5000

)

Target value 2: ON set value K7000

(8)

Target value 2: OFF set value K9000

9)

Upper limit value K11000

(10)

Presets 0 as the elapsed value.

(11)

Executes the F165 (CAMO) instruction and starts the cam control.

(Note 1

) The allocations of control active flags and elapsed value areas for the FPsigma mode are different.

For details of the allocation of flags, refer to "12.2.4 When Using High-speed Counter Function".

10.4.3 Sample Program (Upper Limit Control, Instruction Clear, Addition)

The following shows the program for performing two cam outputs (R100, R101) according to
the elapsed value of the high-speed counter CHO. In the case of addition, when the elapsed
value reaches the target value (ON set value), the cam output turns on, and when it reaches the
target value (OFF set value), it turns off. When it reaches the target value (ON set value), the
interrupt program is started. When the elapsed value exceeds the upper limit, it returns to 0.
The instruction is cleared by the high-speed counter control instruction FO (MV).

o) ‘ —
® Rotio— | o
! 1 [
R100 ‘ 1
° | NN an
R101 —— — —
®  INTO— 1 : M ‘ M.
® DT90052 —: : 1
(bit3) ‘
Code | Value Description
(@) Positive maximum When the instruction clear is executed, the upper limit control is canceled and
value the counting continues up to the positive maximum value.
(b) Upper limit When the elapsed value exceeds the upper limit, it returns to 0.
Target value 2: OFF The cam output is performed according to the target values.
(©) set value In this example, the ON set value is smaller than the OFF set value for each
target value. Therefore,
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10.4 High-speed Counter Cam Control Instruction

Value

Description

value

Target value 2: ON set

Target value 1: OFF
set value

value

Target value 1: ON set

When added: When the elapsed value reaches the ON set value, the cam
output turns ON, and when it reaches the OFF set value, it turns OFF.

When subtracted: When the elapsed value falls below the OFF set value, the
cam output turns ON, and when it falls below the ON set value, it turns OFF.

Execution condition

When the execution condition turns ON from OFF, the instruction is executed
and the cam control starts.

High-speed counter

The high-speed counter instruction active flag turns ON during the execution

(2) instruction of the instruction. When the high-speed counter control instruction FO (MV) is
active flag executed, it turns OFF.

(3) | Cam output The output turns ON/OFF according the set values.

) Interrupt In the case of addition, when the elapsed value reaches the ON set value,

the interrupt program is started.

Clear high-speed
counter instruction

By the high-speed counter control instruction FO (MV), when the bit 3 of the
special data register DT90052 turns ON from OFF, the executed F165
(CAMO) instruction is cleared.

B Sample program

For FPOH mode

R9013
|

— |

RO
| —or
R1

r— /|

R9110

— F—DoF)

[ FAipmv | H10 [ DT1I00 H @
[ F1DMV ] K1 | bt2 H ©
| FAibpmv | K10 | DT104 H ®
[ F1DMV ] K2 | pbTt1i06 H @
[ FAipmv | K1000 | DT108 H ©®
| FipMv | Ks5000 | DT110 H ®
[ FAipmv | K7o00 | DT112 H @
| FAipmv | Kooo0 [ DT114 H
| FipMmv | K11000 | DT116 H ®
| FAibpmv | Ko [ DT90300 HH

[F165 CAMO] DT100 H @
| FODMV | H8 | DT90052 H ®
| FobMv |  Ho | DT90052 H @®

Code

Description

(1)

High-speed counter channel H10: Performs the upper limit control. CHO

)

Cam output device type K1: Internal relay (R)

@)

Word number of cam output device K10

WUME-FPOHPOS-07
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10.4 High-speed Counter Cam Control Instruction

Code

Description

(4)

Specification of the number of target values K2

®)

Target value 1: ON set value K1000

(6)

Target value 1: OFF set value K5000

)

Target value 2: ON set value K7000

(8)

Target value 2: OFF set value K9000

9)

Upper limit value K11000

(10)

Presets 0 as the elapsed value.

(11)

Executes the F165 (CAMO) instruction and starts the cam control.

(12)

Clears the executed F165 (CAMO) instruction by turning the DT90052 (bit 3) off -> on -> off.

(Note 1)

The allocations of control active flags and elapsed value areas for the FPsigma mode are different.
For details of the allocation of flags, refer to "12.2.4 When Using High-speed Counter Function".

10.4.4 Sample Program (Upper Limit Control, Subtraction)

The following shows the program for performing three cam outputs (R100-R102) according to
the elapsed value of the high-speed counter CHO. In the case of subtraction, when the elapsed
value falls below the target value (OFF set value), the cam output turns off, and when it falls
below the target value (ON set value) the cam output turns on. When it falls below the target
value (OFF set value), the interrupt program is started. When the elapsed value falls below 0, it
returns to the upper limit.

@15000 {-——- -
®13000 {-—-x- -

©11000 -} -\

@

®
®
©
®

® 0

y

9000 - {--
7000 - {--
5000 |-~
3000 -{--+--
1000~ |-+

Value Description

Upper limit When the elapsed value falls below 0, it returns to the upper limit.

The control is started from the elapsed value when executed. In this example,

Elapsed value the elapsed value 13000 is preset.

10-26
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10.4 High-speed Counter Cam Control Instruction

Value

Description

set value

Target value 3: OFF

set value

Target value 2: OFF

set value

Target value 1: OFF

value

) Target value 3: ON set

value

Target value 2: ON set

value

Target value 1: ON set

The cam output is performed according to the target values.

In this example, the ON set value is smaller than the OFF set value for each
target value. Therefore,

When subtracted: When the elapsed value falls below the OFF set value, the
cam output turns ON, and when it falls below the ON set value, it turns OFF.

When added: When the elapsed value reaches the ON set value, the cam
output turns ON, and when it reaches the OFF set value, it turns OFF.

(1) | Execution condition

When the execution condition turns ON from OFF, the instruction is executed
and the cam control starts.

High-speed counter
(2) instruction

active flag

The high-speed counter instruction active flag turns ON during the execution
of the instruction.

(3) | Cam output

The output turns ON/OFF according the set values.

Interrupt program
activation

In the case of subtraction, when the elapsed value falls below the OFF set
value, the interrupt program is started.

B Sample program

For FPOH mode

R9013

— TFIDMV | H10 | DT100 H ®
[ F1DMV ] K1 | bt2 H ©
| FAibpmv | K10 | DT104 H ®
| FAibpMmv | K3 | DT1I06 H ®
[ FAipmv | K1o00 | DT108 H ©®
| FAipmv | K7o00 | DT110 H ®
| FAipMv | K3000 | DT112 H @
[ FAibpmv | Koooo | DT114
| FAipMv | Ks5000 | DT116 H ®
[ Fipmv | K11000 | DT118 HH
| FAibmv | K15000 | DT120 H @
| FIDMV_| K13000 [ DT90300 H ®

RO R9110
— F—(bF —/} 'F165 CAMO] DT100 H ®
Code | Description

(1) | High-speed counter channel H10: Performs the upper limit control. CHO

WUME-FPOHPOS-07
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10.4 High-speed Counter Cam Control Instruction

Description

Cam output device type K1: Internal relay (R)

Word number of cam output device K10

Specification of the number of target values K3

Target value 1: ON set value K1000

Target value 1: OFF set value K7000

Target value 2: ON set value K3000

Target value 2: OFF set value K9000

Target value 3: ON set value K5000

Target value 3: OFF set value K11000

Upper limit value K15000

Presets 13000 as the elapsed value.

Executes the F165 (CAMO) instruction and starts the cam control.

(Note 1)

The allocations of control active flags and elapsed value areas for the FPsigma mode are different.

For details of the allocation of flags, refer to "12.2.4 When Using High-speed Counter Function".

10-28
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10.5 Interrupt Program Activation

10.5 Interrupt Program Activation

10.5.1 Overview of Function

When the elapsed value reaches the target value while the high-speed counter instruction F165
(CAMO)/F166 (HC1S)/F167 (HC1R) is being executed, the interrupt program can be activated.

B Execution method

o Make the setting for the high-speed counter by system registers. There is no need to make
the setting of interrupt input.

e Describe the interrupt program as a sub program.

e Allow the execution of a corresponding interrupt program number by the ICTL instruction in
the main program.

e Execute the F165 (CAMO)/F166 (HC1S)/F167 (HC1R) instruction. When the elapsed value
of the high-speed counter reaches the target value, the interrupt program is activated.

For FPOH mode

RO ICTL instruction
— | icTL | Ho [ H1 |4 INTOprogram
execution enabled

R1 R9110 F166 HC1S instruction
— F«oFy—/HF1e6 HC1S] Ko | K10000 | Y2 Target value match ON
R9110: CHO control flag
__[{ KO: CHO specified
( ED ) K10000: Target value
(INT 0 ) Y2: Match output set

INTO Program

( IRET ) -

B Corresponding channel numbers and interrupt program numbers

Channel No. INT number
CHO INTO
CH1 INT1
CH2 INT3
CH3 INT4

(Note 1)  The allocations of control active flags and elapsed value areas for the FPsigma mode are different.
For details of the allocation of flags, refer to "12.2.4 When Using High-speed Counter Function".

10.5.2 Interrupt Activation When F165 (CAMO) is Executed

For the cam control instruction F165 (CAMO), the start condition varies according to the
magnitude of the ON set value and OFF set value. Also, the interrupt program is activated with
each target value of up to 32 points.
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10.5 Interrupt Program Activation

B Activation of interrupt program

ON set value < OFF set value ON set value > OFF set value ON set value = OFF set value
y y y
o | OFF setvalue [--------------— / ON set value [---------------5 ON set value
% ! (=OFF set value)
® | ONsetvalue |-~~~ OFF set value f---------- /
5 o |
< ‘ ‘ 1
= -t . : t !
i | :
INTO INTO INTO
y
y y
©
O | OFF set value ON set value ON set value
§ (=OFF set value)
S | ONsetvalue : OFF set value
@ !
c I i
[9) Lo ‘
2 Vo ‘ ‘
= T : t t ;
. I '-l‘ S S
INTO - - INTO . INTO
_5 ngr?g:r;e Slaéllrizetgg%h;‘eslztlsgjg When the elapsed value is smaller | When the elapsed value
S q than the ON set value and larger reaches the ON set value (=
< | and smaller than the OFF set .
2 value, the interrupt program is than or equal to the OFF set value, | OFF set value), the interrupt
o) ’ i i i i i
S | activated. the interrupt program is activated. program is activated.
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11.1 Overview of FPsigma Mode

11.1 Overview of FPsigma Mode

FPsigma mode is a mode for using projects for the existing model FPsigma series in FPOH.
Although some functions of FPOH are limited, compatibility with FPsigma is maintained.

B Comparison of specifications

Item

Specifications

Conventional model
FPsigma series

FPOH series

FPsigma mode

FPOH mode

Values in [ ] are for C32E
only.

Program capacity(Note 1)

32K steps

24K / 32K steps

24K / 32K / [40K / 64K] steps

Data register capacity(ote 1)

32765 words

65533 /32765 words

65533 /32765 / [24573 /
12285] words

R2480 to R255F
(Fixed)

R2480 to R255F
(Fixed)

R5040 to R511F [R2480 to
R255F]

Internal
Automatic backup | relay
in case of power
outage
g Data
(Note 2) register

DT32710 to DT32764
(Fixed)

DT32710 to DT32764
(Fixed)

[DT11970 to DT12284
DT24258 to DT24572]
DT32450 to DT32764
DT65218 to DT65532

Pulse/PWM output setting
(System register no. 402)

No setting

Cannot be set.

Can be set.

Positioning control mode
(System register no. 407)

Cannot be set.

FPsigma compatible
instruction mode
(Fixed)

Select from table setting
mode or FPsigma compatible
instruction mode.

[C32] Initialize according to
No.7 248 (Fixed) 248 (Fixed) system register no. 1.
[C32E] 504 (Fixed)
) ) Initialize according to system
Value Wher.' No.8 32710 (Fixed) 32710 (Fixed) register no. 0.
system registers
are initialized No.407 Cannot be set. _FPS|gm_a compatible Table setting mode
instruction mode
No.430
to Cannot be set. No setting 1ms
No.433
(Note 1)  The program capacity and data register capacity can be changed according to the setting of system
register no. 0.
(Note 2) In the FPOH mode, the automatic backup areas for internal relays and data registers vary according to
the settings of system register nos. 0 and 1.
Specifications
FPOH series
Item Conventional model

FPsigma series

FPsigma mode

FPOH mode

Values in [ ] are for C32E
only.

Potentiometer input
(DT90040/90041)

KO to K1000

KO to K1000 (C32
only)

KO to K4000 (C32 only)
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11.1 Overview of FPsigma Mode

Specifications

output(Note 1)

High-speed counter/Pulse

High-speed counter
and pulse output share
the same memory area

High-speed counter
and pulse output share
the same memory area

FPOH series
Item Conventional model FPOH mode
FPsigma series FPsigma mode Values in [] are for C32E
only.
4ch/2ch 4ch/2ch 4ch/4ch

High-speed counter and

pulse output use independent

memory areas

(Note 1)

(Positioning/PWM Output/High-speed Counter).

for the details of the high-speed counter/pulse output functions, refer to FPOH User's Manual
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11.2 Converting Projects for FPsigma to Projects for FPOH (FPsigma Mode)

11.2 Converting Projects for FPsigma to Projects for FPOH (FPsigma
Mode)

Projects for the conventional model FPsigma can be converted to projects for FPOH (FPsigma
mode) by the "Convert PLC Type" function. The following procedure is explained on the
condition that a project for FPsigma has been already started on FPWIN GR7.

Procedure |

1. Select Tools>Convert PLC Type in the menu bar.

2. Select "FPOH" from the list on the left.

Select PLC Type (=23a]
FP-X FPOH C3ZT/P
FP-¥H FPOH C32ET/EP
FP-X0
FP SIGMA
FPOR
FP2
FP25H
[ oK ] [ Cancel ]

3. Select "FPOH C32T/P" or "FPOH C32ET/EP" and press the [OK] button.

4. The "Convert PLC Type" function will be executed and the project for FPsigma will be
converted to the project for FPOH.

e \Whether the project file is in FPOH mode or FPsigma mode can be confirmed by using

system register no. 3 "Compatible mode setting".

e For details of how to confirm this, refer to "11.3 Converting Projects for FPOH (FPsigma
Mode) to Projects for FPOH (FPOH Mode)".
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11.3 Converting Projects for FPOH (FPsigma Mode) to Projects for FPOH
(FPOH Mode)

11.3 Converting Projects for FPOH (FPsigma Mode) to Projects for
FPOH (FPOH Mode)

Projects for FPOH (FPsigma mode) can be converted to projects for FPOH (FPOH mode) by
setting the system register number 3. The following procedure is explained on the condition that
a project for FPOH (FPsigma mode) has been already started on FPWIN GR?7.

g1 Info. )

e Please change the system registers number 3 offline.

Procedure |

1. Select Options>System register settings from the menu bar.

2. Select "Compatible mode" from the list on the left.

PLC Configuration (===l

Memory Allocation

Hold Mon-hold 1 Mo.3 Compatible mode setting
Hold/Mon-hold 2

Action on Error

Time setting Following contents will be changed due to the mode.
Link Wio-0
Link W0-1 ange d
Controller input settings (HSC/PLS) Sequence program area capadty
Controller output settings (PLS/PWM) Positioning control mode
Interrupt / pulse catch settings
Interrupt edge settings
Time constant setting 1 of CPU input FPOH mode
Time constant setting 2 of CPU input T/C1008 - T/C1023
COMO Port R5040 -R511F
COM1 Port DT32450 - DT327654
COM2 Port
SD Card FP SIGMA mode

ompaible T/C1008 - T/C1023

R.2480 - R255F

DT32710 - DT32754

o J[ cnd ][ geadric

3. Change "No.3 Compatible mode setting" to "FPOH mode" and press the [OK] button.

4. Select Online>Download to PLC (Entire Project) from the menu bar.
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11.4 Differences in Positioning Instructions with FPsigma

11.4 Differences in Positioning Instructions with FPsigma

11.4.1 High-speed Counter/Pulse Output Control Instruction FO(MV)

For the FPsigma mode, the following contents are common to FPsigma.

- Control code monitor area
- Allocation of control codes

B Control code monitor area

Conventional model FPOH series
Channel no. i i

FPsigma series FPsigma mode FPOH mode
CHO DT90190 DT90190 DT90380
CH1 DT90191 DT90191 DT90381
CH2 DT90192 DT90192 DT90382
CH3 DT90193 DT90193 DT90383

B Allocation of control codes

Conventional model FPsigma and FPOH series (FPsigma mode)

High-speed counter control

Pulse output control

Reset input setting ~ 0: Valid 1: Invalid

Count 0: Enable 1: Disable

Software reset 0: Disable 1: Enable

bit no. 15 3210 bit no. 15 43 10
IEEEEERERENEREER INEEEERERENEEEER
| | I
Channel specification Channel specification
HO to H3: CHO to CH3 HO,H2: CHO, CH2
Near home input  O: Invalid 1:Valid
High-speed m””ter'”SgHggﬂtﬁiaé 1: Clear Pulse outputstop ~ 0: Continue 1: Clear, stop
Reset input setting 0: Valid 1: Invalid
Count 0: Enable 1: Disable Count 0: Enable 1: Disable
Software reset 0: Disable 1: Enable Software reset 0: Disable 1: Enable
FPOH series (FPOH mode)
High-speed counter control Pulse output control
bit no.15 8 3210 bit no.15 8 43 10
LLLTT Tl [TTTTTT] INEEEERCNNEREEER
| I [
Channel specification Channel specification
HO to H3: CHO to CH3 HO to H3: CHO to CH3
HO: Fixed H1: Fixed
mgﬁiﬁgﬁd‘;@%ﬁnter 0: Continue 1: Clear Near home input 0: Invalid 1: Valid

Pulse output stop
Count

0: Continue 1: Stop
0: Enable 1: Disable

0: Disable 1: Enable

Software reset
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11.4 Differences in Positioning Instructions with FPsigma

11.4.2 High-speed Counter Instructions F165 (CAMO0), F166 (HC1S), F167

(HC1R)

For the FPsigma mode, the following contents are common to FPsigma.
- Operations when instructions are executed
- Allocation of memory areas

B Operations when instructions are executed

In the FPOH mode, operations vary according to the system register no. 402 "Pulse/PWM
output settings".

. Conventional model FPOH series
Instruction . .
FPsigma series FPsigma mode FPOH mode
F165(CAMO) No instruction No system register When the destination Y* when the
setting target value matches is other than the

normal output setting, an operation error
oceurs.

F166(HC1S) No system register No system register When the destination Y* when the

F167(HC1R) setting setting target value matches is other than the
normal output setting, an operation error
oceurs.

B Allocation of memory areas

Conventional model FPsigma series and FPOH series (FPsigma mode)

Channel no. Input Reset input Elapsed value Target value Control flag
DT90044 DT90046
H X X2 R903A

CHO 0 DT90045 DT90047 903

CH1 X1 X2 DT90048 DT90050 ROO3B
DT90049 DT90051
DT90200 DT90202

H2 X X R

c 3 ° DT90201 DT90203 903C
DT90204 DT90206

cH3 x4 x5 DT90205 DT90207 R903D

FPOH series (FPOH mode)
Channel no. Input Reset input Elapsed value Target value Control flag

DT DT 2

CHO X0 X2 90300 9030 R9110
DT90301 DT90303

CH1 X1 X2 DT90304 DT90306 RO111
DT90305 DT90307
DT DT 1

CH2 X3 X5 90308 90310 R9112
DT90309 DT90311

CH3 x4 X5 DT90312 DT90314 RO113
DT90313 DT90315
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11.4 Differences in Positioning Instructions with FPsigma

11.4.3 Pulse/PWM Output Control Instructions

For the FPsigma mode, the following contents are common to FPsigma. However, the
designation of PWM control codes is different.

- Operations when instructions are executed
- Allocation of memory areas

B Operations when instructions are executed

Calculation (internal
table creation) is
performed every time.

When the setting is the
same as the previous
setting, calculation
(internal table
creation) is not
performed.

When the setting is the
same as the previous
setting, calculation
(internal table
creation) is not
performed.

Conventional model | FPOH series .
Item i i Instruction
FPsigma series FPsigma Mode FPOH mode
Channel CHO/CH2 CHO/CH2 CHO to CH3 F171(SPDH)
specification F1 72(PLSH)
F174(SPOH)
F173(PWMH)
CHO CHO CHO/CH2 F175(SPSH)
System register no. | No setting No setting When the specified F171(SPDH)
402 "Pulse/PWM channel is other than F172(PLSH)
output settings" "Pulse output (Y*, Y*)",
an operation error F174(SPOH)
occurs. F175(SPSH)
No setting No setting When the specified F173(PWMH)
channel is "Normal
output (Y*)", an
operation error occurs.
PLC system When the specified When the specified Not check F171(SPDH)
register nos. 400 channel is other than | channel is other than F172(PLSH)
and 401 "Not Set X* as High "Not Set X* as High
"HSC operation Speed Counter", pulse | Speed Counter", pulse F174(SPOH)
mode settings" output is not output is not F175(SPSH)
performed. performed.
Specification of No setting The initial speed is set | The initial speed is set | F171(SPDH)
acceleration/ in the initial speed in the initial speed
deceleration time area (special DT). area (special DT).
by initial speed
correction
Specification of Not available Available by the Available by the F171(SPDH)
calculation only specification of control | specification of control
(internal table code code
creation only)
Quick start Not available Available Available F171(SPDH)
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11.4 Differences in Positioning Instructions with FPsigma

B Allocation of memory areas

Conventional model FPsigma series and FPOH series (FPsigma mode)

o Correctio
Deviation
Cw CCwW Elapsed Target n speed
Home ge Control
Channel no. | or pulse or sign Ll . value value area of
tout tout clear input area - flag o
outpu outpu output initia
speed
CHO YO v1 v2 X2 DT90044 | DT90046 RO03A DT90400
DT90045 | DT90047 DT90401
DT90200 | DT90202 DT90404
CH2 Y3 Y4 Y5 X5 R903C
DT90201 | DT90203 DT90405
FPOH series (FPOH mode)
ey Correctio
Cw ccw Deviation Elapsed Target n speed
. counter Home g Control
Channel no. | or pulse or sign . value value area of
clear input area flag el
output output e area initial
p speed
DT90348 | DT90350 DT90400
CHO YO Y1 Y2 X2 R911C
DT90349 | DT90351 DT90401
CHA v3 va Y5 X5 DT90352 | DT90354 R911D DT90402
DT90353 | DT90355 DT90403
DT90356 | DT90358 DT90404
CH2 Y8 Y9 YA X6 R911E
DT90357 | DT90359 DT90405
CH3 vB Yo YD X7 DT90360 | DT90362 ROT1E DT90406
DT90361 | DT90363 DT90407
B Operation of PWM output instruction (F173 PWMH)
ltem Conventional mode FPOH series
FPsigma series (FPOH mode/FPsigma mode)
Frequency 1.5 Hz to 41.7 kHz 1 Hz to 100 kHz
Duty ratio 0 to 99.9% 0 to 100%
Frequency setting | Specify by integers.
Not available Specify the output frequency in 2-word 32-
bit data.
Setting range: K1 to K100000
(1 Hz to 100 kHz: in 1 Hz increments)
Specify by control codes.
It can be set to any of 25 levels in the table | It can be set to any of 31 levels in the table
below by control codes. below by control codes.
. Frequency . ! Frequency .
Setting (Hz) Resolution Setting (Hz) Resolution
KO 1.5 1000 KO 1.5 1000
K1 2.0 1000 K1 2.0 1000
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11.4 Differences in Positioning Instructions with FPsigma

ltem Conventional mode FPOH series
FPsigma series (FPOH mode/FPsigma mode)
K2 4.1 1000 K2 4.0 1000
K3 6.1 1000 K3 6.0 1000
K4 8.1 1000 K4 8.0 1000
K5 9.8 1000 K5 10.0 1000
K6 19.5 1000 K6 20.0 1000
K7 48.8 1000 K7 50.0 1000
K8 97.7 1000 K8 100.0 1000
K9 201.6 1000 K9 200.0 1000
K10 403.2 1000 K10 400.0 1000
K11 500.0 1000 K11 500.0 1000
K12 694.4 1000 K12 700.0 1000
K13 1.0k 1000 K13 1.0k 1000
K14 1.3k 1000 K14 1.3k 1000
K15 1.6k 1000 K15 1.6k 1000
K16 2.1k 1000 K16 2.0k 1000
K17 3.1k 1000 K17 3.0k 1000
K18 6.3k 1000 K18 6.0k 1000
K19 12.5k 1000 K19 12.5k 1000
K20 15.6k 100 K20 15.0k 1000
K21 20.8k 100 K21 20.0k 1000
K22 25.0k 100 K22 25.0k 1000
K23 31.3k 100 K23 30.0k 1000
K24 41.7k 100 K24 40.0k 1000
- K25 50.0k 1000
- K26 60.0k 1000
- K27 70.0k 1000
- K28 80.0k 100
- K29 90.0k 100
- K30 100.0k 100

(Note 1)  For details of the operation of PWM output instructions, refer to "9.1.3 [F173 PWMH] PWM Output
Instruction (Frequency Specification)" and "9.1.4 [F173 PWMH] PWM Output Instruction (Control Code
Specification)".
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12.1 Specifications

12.1 Specifications

12.1.1 General Specifications

For details of the general specifications, refer to FPOH User’s Manual (Basic).

12.1.2 Performance Specifications

B High-speed counter/Pulse output/PWM output specifications

Specifications
Item
FPOH mode FPsigma mode
Single- Max. 4 channels (CHO to CH3) Max. 4 channels (CHO to CH3)
High-speed phase Max. 100 kHz x 4 Max. 100 kHz x 4
counter > ohase Max. 2 channels (CHO, CH2) Max. 2 channels (CHO, CH2)
P Max. 50 kHz x 2 Max. 50 kHz x 2
Single- Max. 4 channels (CHO to 3) Max. 2 channels (CHO, CH2)
phase Max. 100 kHz Max. 100 kHz
Pulse output
Interpolat | Max. 2 channels (CHO, CH2) Max. 1 channel (CHO)
ion Max. 100 kHz (Composite speed) Max. 100 kHz (Composite speed)
Max. 4 points (CHO to CH3) Max. 2 points (CHO, CH2)
PWM output Output frequency: Max. 100 kHz
Duty ratio (0 to 100%, Resolution of 1000 or 100)
(Note 1)  For details of combinations, refer to "1.2 Restrictions on Combinations and Functions".

B Pulse output function specifications

Item

Specifications

Table setting mode

FPsigma compatible instruction

mode
Compatible mode FPOH mode FPOH mode FPsigma mode
Number of axes controlled Max. 4 axes Max. 4 axes Max. 2 axes

Position setting mode

Increment, Absolute

Output interface

Transistor open collector output

Pulse output method

Pulse + Sign, CW+CCW

Max. output frequency

100,000Hz

Output pulse duty ratio

25% (Fixed)

25% / 50% (Select by instruction)

Control unit

Pulse

Common specifications

Position setting range

-1,073,741,824 to 1,073,741,823 pulses
For the interpolation control, -8,388,608 to +8,388,607 pulses

Speed reference range

Pulse: 1 to 100,000 pulse/s

12-2
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12.1 Specifications

Specifications

Item A o a q
. FPsigma compatible instruction
Table setting mode mode
ﬁgtﬁféat'on/ deceleration Linear acceleration/deceleration
. 0'to 10,000 ms (Settable by 1 ms. | S0 t0 32760 ms (Specify by
Acceleration time/ Acceleration time and deceleration instruction. Acceleration time and
Deceleration time time can be set separately.) deceleration time cannot be set
separately.)
No. of positioning tables 20 tables for each axis Arbitrary (Set by user program)
PTP control (E-point control, C-point )
- control), CP control (P-point control), | PTP control (E-point control: F171
2 Single axis JOG positioning control instruction), Multistep acceleration/
S . deceleration control (F174
8 | Control (J-point control) instruction)
S | method (Note 1)
3 , ) ;
£ 2-axis linear E-, P-, C-point control; composite E-point control, composite speed
: - speed or major axis speed e . ”
interpolation specification specification (175 instruction)
Dwell time 0 to 32,767 ms (Settable by 1 ms) No setting

JOG operation

Acceleration/deceleration can be
specified.

Acceleration/deceleration cannot be
specified. (F172 instruction)

Home return Return method

DOG methods (3 types), Home
position method, Data set method

DOG method x 1, Home return
method x 1 (Select by F171
instruction)

Deceleration stop

Each axis stops in the deceleration
time of a running operation.

Emergency stop

Each axis stops in the deceleration
time specified in the positioning
parameter.

Stop function

Limit stop

Each axis stops in the deceleration
time specified for the limit input.

System stop

All axes stop.

Each axis stops in the deceleration
time of a running operation.
(Execute by FO instruction)

Memory backup

Positioning parameters and
positioning table data are stored in
F-ROM

(without battery).

Data is stored in arbitrary data
registers by user programs.

(Note 1)

When performing the J-point control or JOG operation, the speed can be changed after the startup.
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12.2 Allocation of Memory Areas

12.2 Allocation of Memory Areas

12.2.1 When Using Pulse Output Table Setting Mode

B  Control unit

Input/output contact number used Memory area
used
Channel no. cw ccw Deviati Home | Near | Over | J.point El
or ! o . home limit | position | Busy apse
Pulse | or Sign | counte | input input input | ing start | flag d value
output | output | rclear | (Note1) (Note 2) | (Note 3) input area
output
(Y860)
CHO YO Y1 Y2 X2 Y850 X0 X808
( ) (Y861) ( )
Y862
CHA1 Y3 Y4 Y5 X5 (Y851) EYSGS; X1 (X809)
Indepen (Note 4)
dent CH2 Y8 Y9 YA X6 (Y852) (v864) X3 (X80A)
(Y865)
(Y866)
CH3 YB YC YD X7 Y853 X4 X80B
( ) (Y867) ( )
X- (Y860)
. YO Y1 Y2 X2 Y850 X808
axis ( ) (Y861) ( )
CHO
. a Y862
Linear - v3 Y4 Y5 x5 | (ves1) | (Y862 (X809)
interpol axis (Y863)
ation X (v864) - (Note 4)
(Note 1) ’ Y8 Y9 YA X6 Y852 X80A
axis ( ) (Y865) ( )
CH2 ( )
Y- Y866
) YB Y YD X7 Y X80B
axis C (Y853) (Y867) (X808)

(Note 1)  Even when setting the linear interpolation, the interpolation operation is not performed for the home
return. Execute the operation for X axes and Y axes separately.

(Note 2)  The near home input will be valid when arbitrary inputs are allocated and the output relays indicated in
the above table turn ON.

(Note 3)  The over limit input (+) and over limit input (-) will be valid when arbitrary inputs are allocated and the
output relays indicated in the above table turn ON. The I/O numbers in the upper rows (Y860 to Y866)
in the above table are over limit input (+), the /O numbers in the lower rows (Y861 to Y867) are over
limit input (-).

(Note 4) The elapsed values are stored in the axis information area of the positioning memory. They can be

read by user programs using the F384 instruction.
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WUME-FPOHPOS-07




12.2 Allocation of Memory Areas

12.2.2 When Using Pulse Output Function (FPsigma Compatible Instruction

Mode)

B Related instructions
FO (MV), F1 (DMV), F171 (SPDH), F172 (PLSH), F174 (SPOH), F175 (SPSH)

H  Control unit

FPOH mode
Input/output contact number used Memory area used Max
Devia | Hom . | outpu
cew | tion Correcti t
CW or e Near Elapsed on f
Channel no. Pulse S?g.;n coe‘:_"t inpu | home | Contr | value T/aarl?xit speed ;:g;
outpu t input | ol flag| area area of
t |OUtPu] clear | ot | (Note2) (Note3) | 33 | pigig | MO
tp 1) speed | 4
DT9034 | DT9035 | DT9040
8 0 0
CHO Yo | y1 | v2 | x2 RO 100kH
C DT9034 | DT9035 | DT9040 z
9 1 1
DT9035 | DT9035 | DT9040
R911 2 4 2 100kH
- CH1 Y3 Y4 Y5 X5
c D DT9035 | DT9035 | DT9040 z
8 DT 3 5 3
[
g 90052
o) ) DT9035 | DT9035 | DT9040
2 P4 | rot1 | 6 8 4 |100kH
= |cH2 Y8 | YO | YA | X6
E DT9035 | DT9035 | DT9040 z
7 9 5
DT9036 | DT9036 | DT9040
0 2 6 100kH
CH3 YB YC YD X7 R911F
DT9036 | DT9036 | DT9040 z
1 3 7
DT9034 | DT9035 | DT9040
X Lyvo | v1 | v2 | x RI1 8 0 0
axis C DT9034 | DT9035 | DT9040
9 1 1
CHO
c DT9035 | DT9035 | DT9040
S Y- R911 2 4 2
= . Y3 Y4 Y5 X5
s axis D | DT9035 | DT9035 | DT9040 | COMp
s 3 5 3 osite
E - speed
E DT96035 DT98035 DT3040 100kH
© -
g X 1 va | yo | YA | xe RO z
£ axis E DT9035 | DT9035 | DT9040
7 9 5
CH2
DT9036 | DT9036 | DT9040
Y- YB YC YD X7 R911F 0 2 6
axis DT9036 | DT9036 | DT9040
1 3 7
WUME-FPOHPOS-07 12-5



12.2 Allocation of Memory Areas

FPsigma mode

Input/output contact number used Memory area used Max
Devia | Hom . | outpu
cew | tion Correcti t
CW or e Near Elapsed on f
Channel no. Pulse S?g;n coe‘:_"t inpu | home | Contr | value T,aarl?::t speed ;ﬁg:
outpu t input | ol flag| area area of
t |OUtPu] clear | ot | (Note2) (Note3) | 3rea | Spgig) | (No%
outpu 1) speed &)
DT9004 | DT9004 | DT9040
4 6 0
. |cHo Yo | v1 | v2 | x R903 100kH
= A DT9004 | DT9004 | DT9040 z
g DT 5 7 1
© 90052
) . DT9020 | DT9020 | DT9040
2 b4 | Rooz | 0 2 4 | 100kH
C
= CH2 Y3 Y4 Y5 X5
C | DT9020 | DT9020 | DT9040 | z
1 3 5
c DT9004 | DT9004 | DT9040
S X- vo | v1 i i R903 4 6 0
8 axis A | DT9004 | DT9004 | DT9040 | Comp
a 5 7 1 osite
2 | CHO - speed
E DT%OZO DT%OZO DTEZO4O 100KkH
® _
g Yolva | va | - | - Ro03 z
£ axis DT9020 | DT9020 | DT9040
1 3 5

(Note 1)  Even when setting the linear interpolation, the interpolation operation is not performed for the home
return. Execute the operation for X axes and Y axes separately.

(Note 2) The near home input will be valid when an arbitrary input is allocated and the bit 4 of the special data

register DT90052 turns on.

(Note 3)  Only F1 (DMV) instruction can perform the reading and writing of elapsed value area.

(Note 4) These values are available only when the conditions of each item (such as output method or No. of
channels) are executed.

These values are not available if executing the HSC match ON/OFF instruction, other pulse 1/O
process simultaneously or executing the interrupt program.

12.2.3 When Using PWM Output Function

B Related instructions

F171 (PWMH)

B  Control unit

FPOH mode
Channel no. Output no. Control flag Output frequency (Duty)
CHO YO R911C
CH1 Y3 R911D 1.0 Hz to 70 kHz: Resolution of 1000 (0.0% to 100.0%)
70001 Hz to 100 kHz: Resolution of 100 (0% to 100%)
CH2 Y8 R911E
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12.2 Allocation of Memory Areas

Channel no. Output no. Control flag Output frequency (Duty)
CH3 YB R911F

FPsigma mode

Channel no. Output no. Control flag Output frequency (Duty)
CHO Y0 R903A 1.0 Hz to 70 kHz: Resolution of 1000 (0.0% to 100.0%)
CH2 Y3 R903C 70001 Hz to 100 kHz: Resolution of 100 (0% to 100%)

B  Maximum output frequency of pulse output/PWM output

These values are available only when the conditions of each item (such as output method or
channels) are executed. These values are available when the operations such as the high-
speed counter, pulse output function or other interrupt controls are not performed.

12.2.4 When Using High-speed Counter Function

B Related instructions
FO (MV), F1 (DMV), F165 (CAMO), F166 (HC1S), F167 (HC1R)

E  Memory allocation

FPOH mode
Performance
Memory area used -
. Hardware Specifications
ount
Channel no. reset
input . Control Elapsed Target Min. input Max'.
input o value value ulse width | €ounting
ag area area P speed
DT90300 | DT90302
H X X2 R911
CHO 0 o110 DT90301 | DT90303
(Sglehasel a1 | x1 | X2 | RO | groiloe | Craggr | Hihspeed
gdgmon input input 100kHz
ubtraction DT90308 | DT90310 5
; CH2 X3 X5 R9112 us
input DT90309 | DT90311
DT90312 | DT90314
CH3 X4 X5 R9113
DT90313 | DT90315
[2-phase X0 DT90300 | DT90302
; CHO X2 R9110
input] X1 DT90301 | DT90303
Phase
difference High-speed
input input 50 kHz
Individual CH2 X3 X5 RG112 DT90308 | DT90310 10 ps
input X4 DT90309 | DT90311
Direction
distinction
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12.2 Allocation of Memory Areas

FPsigma mode

Memory area used

Performance

Hardware Specifications
Channel no Count reset El d T: t
. . apse arge .. Max.
input T Cc;lntrol o Vel pﬂ:gelcv?c:ltth counting
ag area area speed
DT90044 | DT90046
H X X2 R903A
cHo 0 903 DT90045 | DT90047
; DT90048 | DT90050
[Single-phase] | o X1 X2 R903B i
High-speed
Addition input DT90049 | DT90051 ginpSt 100KHz
Subtraction DT90200 | DT90202 5
i CH2 X3 X5 R903C HS
input DT90201 | DT90203
CH3 xa X5 R903D DT90204 | DT90206
DT90205 | DT90207
[2-phase X0 DT90044 | DT90046
; CHO X2 R903A
input] X1 DT90045 | DT90047
Phase
difference High-speed
input input 50 kHz
Individual CH2 X3 X5 RO03C DT90200 | DT90202 10 ps
input X4 DT90201 | DT90203
Direction
distinction

(

(

Note 1)  When the reset input settings of reset input for the single-phase input overlap at CHO and CH1 or CH2

and CH3, the setting of CHO or CH2 has priority.

Note 2)  Only F1 (DMV) instruction can perform the reading and writing of elapsed value area.

B Maximum counting speed

These values are available only when the conditions of each item (such as counting method or
channels) are executed. These values are available when the high-speed counter match ON
(F166) instruction, high-speed counter match OFF (F167) instruction, pulse output function or

other interrupt controls are not performed.

12-8
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12.3 Positioning Memory

12.3 Positioning Memory

12.3.1 Configuration of Memory Map

The positioning memory consists of four areas.

B Whole memory map

Area Absolute
. Y No. of words and configuration
No. Name (Decimal)
C
0 | 7™M 10000-0020 |30 words
area
0030-0039 For CHO
Axis 0040-0049 For CH1 10 ds heh |
informatio woras 1or eacn channe
1 |n 0050-0059 For CH2
area 0060-0069 For CH3
0070-0099 Reserved for system
0100-0129 For CHO
. 0130-0159 For CH1
Axis 30 words for each channel
2 | setting 0160-0189 For CH2
area 0190-0219 | For CH3
0220-0299 Reserved for system
For CHO 250 words for each channel
0300-0309 Table 1
0300-0549 | [ 10 words for each table
Positionin 0490-0499 Table 20
3 9 0500-0549 Reserved area for the system
Table
0550-0799 For CH1
area
0800-1049 For CH2
1050-1299 For CH3 250 words for each channel
Reserved for
1300-1799 system
(Note 1) The addresses in the table are the addresses which indicate the configurations in the positioning

memory. For reading/writing data using user programs, use an area number and offset address in
combination for specification.

B Reading from positioning memory

e |tis possible to read the areas which are shown with "Available" in the "R" column in the
following table using the F384 (PTBLR) instruction in user programs during RUN. The
operand of the instruction is specified using the combination of an area number and offset
address.
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12.3 Positioning Memory

B Writing to positioning memory

e \When the mode changes from PROG. to RUN, the contents set by the tool software
Configurator PMX will be stored.

e |t is possible to rewrite the areas which are shown with "Available" in the "W" column in the
following table using the F385 (PTBLW) instruction in user programs during RUN. The
operand of the instruction is specified using the combination of an area number and offset
address.

e Be sure not to execute writing in the reserved areas for the system.

12.3.2 Common area (Memory Area No. 0)

e: Available, -: Not available

Address | Name :)efaul Description R w

Stores used channels (axes) and usage methods.
Monitor using binary display.

bit no. | Settings
0 Not use CHO (0) / Use CHO (1)
1 Not use CH1 (0) / Use CH1 (1)
2 Not use CH2 (0) / Use CH2 (1)
3 Not use CH3 (0) / Use CH3 (1)
4-7 Disable the setting

As interpolation axis,
8 Not use CHO/CH1 (0) / Use CHO/CHA1
0000 Axis setting HO Q) ° (]
As interpolation axis,
Not use CH2/CH3 (0) / Use CH2/CH3

10-11 | Disable the setting

9

Use the interpolation control of CHO
12(Note | and CH1 based on the axis setting of
1) CHO:

Use (0) / Not use (1)

Use the interpolation control of CH2
13(Note | and CH3 based on the axis setting of
1) CH2:

Use (0) / Not use (1)
14-15 | Disable the setting

Positioning repeat Stores the repeat count in decimal when using the
0001 count KO repeat control in the position control. ° °
(CHO) .
Set value Operation
Positioning repeat Oor1 Not repeat an operation.
0002 count KO R on ° °
(CH1) 2254 epeat an operation for a

specified number of times.
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12.3 Positioning Memory

Address | Name :)efaul Description R w

Positioning repeat

0003 count KO ° °
(CH2) Set value Operation
Positioning repeat 255 or more | Repeat an operation infinitely.

0004 count KO ° .
(CH3)

0005
Reserved for system - - - -

-0006

Stores a generated positioning error code in Hex

format (hexadecimal) when using the pulse output
0007 Error code Ho |function (table setting mode). ° R
The higher 8 bits indicate channel number.

The lower 8 bits indicate error code.

0008

R f - - - -
0029 eserved for system

(Note 1)  The bit nos. 12 and 13 can be with the unit firmware Ver. 1.7 or later.

If "Use (0)" is selected, the Y axis (CH1 / CH3) uses the axis settings set for the X axis (CHO / CH2).
The target axis settings are the following parameters under Axis Setting Area (Memory Area No. 2).

Pulse output method, Pulse output rotation direction, Limit (+) switch logic, Limit (-) switch logic,
Startup speed, Emergency stop deceleration time, and Limit stop deceleration time

12.3.3 Axis Information Area (Memory Area No. 1)

e: Available, -: Not available

Offset o

s Name Default | Description R w
Stores the monitor values of the positioning

Active or execution table numbers during the execution or on the

0000 done table KO completion of each channel. ® -
Stored value: 0-20
Stores the repeat count during the operation of
each channel. The execution start time is
counted as “1”. When the repeat count exceeds

0001 Repeat count current KO the upper limit, it returns to “0”. When the repeat | o _

value operation is not enabled, “0” is stored at the

positioning control start time.
Stored value: 0-65535
Stores the elapsed values (current value
coordinate) of each channel.

0002 E|apsed value (Current KO Range: -1,073,741,824 to 1,073,741,823

. [ ) [ ]

-0003 value coordinate) For the interpolation control, the setting range is
as follows.
-8,388,608 to +8,388,607

0004 Reserved for system

-0009 y
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12.3 Positioning Memory

12.3.4 Axis Setting Area (Memory Area No. 2)

e: Available, -: Not available

Offset

Name Default | Description R w
address
Stores the settings of pulse output, home position, near
home position, and limit signal of each channel. Monitor in
binary format.
bitno. | Iltem Settings
0 Pulse output 0 : Pulse/Sign
method 1: CW/CCW
0: Elapsed value + Direction
is CW
1 Pulse output (Forward OFF/Reverse ON)
rotation direction | 1: Elapsed value + Direction
Pulse output is CCW
0000 control code HO (Forward ON/Reverse OFF) ° °
9 Home position
logic
3 Home position
proximity logic | 0: Normal Open (A contact)
4 Limit (+) switch 1: Normal Close (B contact)
logic
5 Limit () switch
logic
6-15 Dise_lble the
setting

Stores the settings of the startup speed for each operation
K100 |of each channel in decimal. ° °

Setting range: 1 to 100,000

0001 Startup
-0002 | speed

Stores the settings of home return patterns of each channel.
HO: DOG method 1

H1: DOG method 2

H2: DOG method 3

HFF | H3: Setting error ° °
H4: Setting error

H5: Home position method (Z phase method)
H6: Data set method

HFF: Not use

Home return

0003 method

Stores the settings of home return operation direction in

decimal.

KO 0: Elapsed value decreasing direction (Limit - direction) ° °

1: Elapsed value increasing direction (Limit + direction)

Home return

0004 direction

Stores the settings of the acceleration time for the home
return of each channel in decimal. It indicates the time from
the startup speed to the home return target speed.

Setting range: 1-10,000 (ms)

Home return
0005 | acceleration | K100
time
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12.3 Positioning Memory

Offset

ERLESS Name Default | Description R o

Stores the settings of the deceleration time for the home
return of each channel in decimal. It indicates the time from
the home return target speed to the startup speed.

Setting range: 1-10,000 (ms)

Home return
0006 | deceleration | K100
time

Stores the settings of the target speed for the home return
K1000 |of each channel in decimal. ° °

Setting range: 1 to 100,000

0007 Home return
-0008 target speed

Stores the settings of the creep speed for the home return
K100 |of each channel in decimal. ° °

Setting range: 1 to 100,000

0009 Home return
-0010 creep speed

Stores the settings of the deviation counter clear signal ON
time after the completion of home return of each channel in

Deviation decimal.
0011 gloelg;tﬁ;]e K1 Setting range: 1 to 100 (ms) ® ®
In the case of 0, no deviation counter clear signal is output.
In the case of 100 or more, the ON time is set to 100 ms.
Stores the elapsed values (current value) after the home
return.
0012 gr?ﬂ;d'”ate KO |Range: -1,073,741,824 to 1,073,741,823 e | o
-0013 9 For the interpolation control, the setting range is as follows.
-8,388,608 to +8,388,607
Stores the settings of the acceleration time for the JOG
JOG operation of each channel in decimal. It indicates the
0014 acceleration KO acceleration time from startup speed to JOG operation ° °
time target speed.
Setting range: 0 to 10,000 (ms)
Stores the settings of the deceleration time for the JOG
JOG operation of each channel in decimal. It indicates the
0015 deceleration KO deceleration time from JOG operation target speed to ° °
time startup speed.
Setting range: 0 to 10,000 (ms)
0016 JOG Stores the settings of the target speed for the JOG
K1000 |operation of each channel in decimal. ° °
-0017 | target speed Setting range: 1 to 100,000
J point Stores the settings of the target speed for changing the J-
0018 - : h
change K1000 | point control speed for each channel in decimal. ° °
-0019 target speed Setting range: 1 to 100,000
Emergency Stores the settings of the deceleration time for the
stop emergency stop operation of each channel in decimal. It
0020 deceleration K100 | ingicates the deceleration time from 100 kHz to 0 Hz. ° °
time Setting range: 0 to 10,000 (ms)

o Stores the settings of the deceleration time for the limit stop
Limit stop . ) . L

) operation of each channel in decimal. It indicates the
0021 | deceleration | K100 | geceleration time from 100 kHz to 0 Hz. e |-

time Setting range: 0 to 10,000 (ms)

0022 | Reserved
-0029 for system
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12.3 Positioning Memory

(Note 1)

The emergency stop deceleration time and limit stop deceleration time indicates the deceleration time
in the section from 100 kHz to 0 Hz. When the speed during the operation is less than 100 kHz, the
actual deceleration time is shorter than the set time.

12.3.5 Positioning Table Area (Memory Area No. 3)

e: Available, -: Not available

Offset ]
address Name Default | Description
Stores the settings of the position specification method for
the positioning operation.
bit no. Item Settings
0000 Control code HO 0 Control 0 : Increment mode
method 1 : Absolute mode
Disable the
1-15 setting
Stores the settings of single axis and interpolation operation
pattern of positioning operation. In the interpolation
operation, the setting for the axis with the smallest number
in an axis group is effective.
bit no. 15 87 0
[ofo[ofolofofe[ [ [TTTT11]
Channel specification
Control
0001 pattern HO HOO: Linear interpolation
(composite speed)
HO1: Linear interpolation
(major axis speed)
Control pattern
HOO0: E-point control (End point control)
HO1: P-point control (Pass point control)
HO02: C-point control (Continuance point control)
HO03: J-point control (Speed point control)
Positionin Stores the settings of the acceleration time for the
.g positioning operation. It indicates the acceleration time from
0002 e}cceleratlon K100 | the startup speed to the target speed.
time Setting range: 1 to 10,000 (ms)
Positioni Stores the settings of the deceleration time for the
ositioning L . M. S
) positioning operation. It indicates the deceleration time from
0003 | deceleration | K100 |ihe target speed to the startup speed.
time Setting range: 1 to 10,000 (ms)
Stores the settings of the target speed for the positioning
0004 Positioning operation. In the interpolation operation, the setting for the
-0005 | target speed K1000 | 5xis with the smallest number in an axis group is effective.
Setting range: 1 to 100,000
. Stores the settings of the movement amount for the
ooos | Positioning positioning operation.
-0007 ?n%ﬁ;”f"t KO Setting range: -1,073,741,824 to 1,073,741,823
For the interpolation control, the setting range is as follows.
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12.3 Positioning Memory

Offset ]
address Name Default | Description R w
-8,388,608 to +8,388,607
Dwell Stores the setting of dwell time.
0008 |- KO , 9 o | o
time Setting range: 0 to 32,767ms
o009 | Reserved for ) ) ) )
system
(Note 1)  The offset addresses in the above table are for the table no. 0. They vary according to the table

B Offset addresses

numbers as described on the next page.

Table no, | SOl | Control | e o | deceleration | Positioning | [0CUNRS | - Dwell
code pattern e time target speed | " ¢ time
1 0 1 2 3 4-5 6-7 8
2 10 11 12 13 14-15 16-17 18
3 20 21 22 23 24-25 26-27 28
4 30 31 32 33 34-35 36-37 38
5 40 41 42 43 44-45 46-47 48
6 50 51 52 53 54-55 56-57 58
7 60 61 62 63 64-65 66-67 68
8 70 71 72 73 74-75 76-77 78
9 80 81 82 83 84-85 86-87 88
10 90 91 92 93 94-95 96-97 98
1 100 101 102 103 104-105 106-107 108
12 110 111 112 113 114-115 116-117 118
13 120 121 122 123 124-125 126-127 128
14 130 131 132 133 134-135 136-137 138
15 140 141 142 143 144-145 146-147 148
16 150 151 152 153 154-155 156-157 158
17 160 161 162 163 164-165 166-167 168
18 170 171 172 173 174-175 176-177 178
19 180 181 182 183 184-185 186-187 188
20 190 191 192 193 194-195 196-197 198
(Note 1)  For the positioning target speed and positioning movement amount, specify the lower address number

of 2-word area.
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Record of changes

Manual numbers can be found at the bottom of the manual cover.

Date

Manual No.

Record of Changes

Nov. 2017

WUME-FPOHPOS-01

1st Edition

Feb. 2018

WUME-FPOHPOS-02

2nd Edition

Version upgrade of the unit firmware (Ver.1.1)
Added the descriptions of supported functions.
e FPsigma mode

Added the specifications of FPsigma compatible

instruction.

e F171(SPDH)/F171(SPDH)/ F172(PLSH) /
F174(SPOH)

Error correction

Mar. 2020

WUME-FPOHPOS-03

3rd Edition
Changed manual format
Error correction

Feb. 2021

WUME-FPOHPOS-04

4th Edition
Version upgrade of the unit firmware (Ver. 1.7)

e Added optional settings to the positioning memory
(Memory Area No. 0"Axis setting").

Nov. 2022

WUME-FPOHPOS-05

5th Edition

Changed “Settings and Operation of JOG Operation
(Speed Changes)”.

Apr. 2023

WUME-FPOHPOS-06

6th Edition

"7.2 FPsigma Compatible Instruction Mode Control
Instruction”

e Changed the description on the frequency.

Apr. 2024

WUME-FPOHPOS-07

7th Edition
Change in Corporate name
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Order Placement Recommendations and Considerations

The Products and Specifications listed in this document are subject to change (including
specifications, manufacturing facility and discontinuing the Products) as occasioned by the
improvements of Products. Consequently, when you place orders for these Products, Panasonic
Industry Co., Ltd. asks you to contact one of our customer service representatives and check
that the details listed in the document are commensurate with the most up-to-date information.

[Safety precautions]

Panasonic Industry Co., Ltd. is consistently striving to improve quality and reliability.
However, the fact remains that electrical components and devices generally cause failures
at agiven statistical probability. Furthermore, their durability varies with use environments
or use conditions. In this respect, check for actual electrical components and devices under
actual conditions before use. Continued usage in a state of degraded condition may cause the
deteriorated insulation. Thus, it may result in abnormal heat, smoke or fire. Carry out safety
design and periodic maintenance including redundancy design, design for fire spreadprevention,
and design for malfunction prevention so that no accidents resulting in injury or death, fire
accidents, or social damage will be caused as a result of failure of the Products or ending

life of the Products.

The Products are designed and manufactured for the industrial indoor environment use. Make
sure standards, laws and regulations in case the Products are incorporated tomachinery, system,
apparatus, and so forth. With regard to the mentioned above, confirm the conformity of the

Products by yourself.

Do not use the Products for the application which breakdown or malfunction of Products may
cause damage to the body or property.
i) usage intended to protect the body and ensure security of life
ii)application which the performance degradation or quality problems, such as breakdown,
of the Products may directly result in damage to the body or property
It is not allowed the use of Products by incorporating into machinery and systems indicated
below because the conformity, performance, and quality of Products are not guaranteed under

such usage.
i) transport machinery (cars, trains, boats and ships, etc.)

ii) control equipment for transportation

1ii) disaster-prevention equipment / security equipment

iv) control equipment for electric power generation

v) nuclear control system

vi) aircraft equipment, aerospace equipment, and submarine repeater
vii) burning appliances

viii) military devices

ix) medical devices (except for general controls)

x) machinery and systems which especially require the high level of reliability and safety

[Acceptance inspection]
In connection with the Products you have purchased from us or with the Products delivered

to your premises, please perform an acceptance inspection with all due speed and, in connection
with the handling of our Products both before and during the acceptance inspection, please
give full consideration to the control and preservation of our Products.

[Warranty period]
Unless otherwise stipulated by both parties, the warranty period of our Products is three

years after the purchase by you or after their delivery to the location specified by you.
The consumable items such asbattery, relay, filter and other supplemental materials are excluded

from the warranty.

[Scope of warranty]
In the event that Panasonic Industry Co., Ltd. confirms any failures or defects of the Products

by reasons solely attributable to Panasonic Industry Co., Ltd. during the warranty period,
Panasonic Industry Co., Ltd. shall supply the replacements of the Products, parts or replace
and/or repair the defective portion by free of charge at the location where the Products were
purchased or delivered to your premises as soon as possible.

However, the following failuresanddefectsarenot coveredbywarrantyandwe arenot responsible

for such failures and defects.

(1) When the failure or defect was caused by a specification, standard, handling method,
etc. which was specified by you.

(2) When the failure or defect was caused after purchase or delivery to your premises by
an alteration in construction, performance, specification, etc. which did not involve
us.

(3) When the failure or defect was caused by a phenomenon that could not be predicted by
the technology at purchasing or contracted time.

(4) When the use of our Products deviated from the scope of the conditions and environment
set forth in the instruction manual and specifications.

(5) When, after our Products were incorporated into your products or equipment for use, damage

resulted which could have been avoided if your products or equipment had been equipped

with the functions, construction, etc. the provision of which is accepted practice in
the industry.
(6) When the failure or defect was caused by a natural disaster or other force majeure.
(7) When the equipment is damaged due to corrosion caused by corrosive gases etc. 1in the
surroundings.

The above terms and conditions shall not cover any induced damages by the failure or defects
of the Products, and not cover your production items which are produced or fabricated by using
the Products. In any case, our responsibility for compensation is limited to the amount paid

for the Products.

[Scope of service]
The cost of delivered Products does not include the cost of dispatching an engineer, etc.

In case any such service is needed, contact our sales representative.

Panasonic Industry Co., Ltd.
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