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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 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 GR7)

WUME-FPOHRTEXGR?7
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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.

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

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

e 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.

e Do not use this product in areas with inflammable gases.
Otherwise it may lead to an explosion.
e 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.

e 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.

e Do not decompose or transform it.
Otherwise it will lead to the excessive exothermic heat or smoke generation of the product.
e Do not touch terminal blocks during power-on.
Otherwise it may result in an electric shock.
e Set an emergency stop and interlock circuit in the external devices.
e Connect wires and connectors reliably.
Otherwise it may lead to the excessive exothermic heat or smoke generation of the product.
e Do not undertake construction (such as connection and disconnection) while the power supply is on.
It could lead to an electric shock.

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

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

Copyright / 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.

Other company and product names are trademarks or registered trademarks of their respective companies.
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Glossary

B E point control

This is a method of control which is initiated up to an end point, and in this manual is referred to
as “E point control". This method is used for a single-speed acceleration / deceleration.

B P point control

This refers to control which passes through a “Pass Point”, and is called “P point control” in this
manual. This method is used when a multi-stage target speed is to be specified.

A
f [pps]
Simple acceleration / deceleration control
that allows movement to the end point
(END point).

P point control

Acceleration / deceleration control that
allows multiple settings for passing the
pass point (PASS point).

E point control

B Startup time

This is the time from when the startup signal is output from the control unit to when the pulse
output is issued from the positioning unit. In the Pulse / Sign mode, the signal for specifying a
rotation direction is output immediately following the startup, and the pulse output starts after
the time specified with the control code (0.005 ms / 0.02 ms).

B Acceleration / deceleration time

Acceleration time: the time during which the speed changes from the startup speed to the target
speed after the pulse output is issued. Deceleration time: the time during which the speed
changes from the target speed to the startup speed.

® CWwW, CCw

Generally, these indicate the direction in which the motor is rotating, with CW referring to
clockwise rotation and CCW to counterclockwise rotation. CW is an abbreviation for clockwise
and CCW is an abbreviation for counterclockwise.

H CW/CCW output method (2-pulse output method)

This is a method in which control is carried out using two pulses, a forward rotation pulse and a
reverse rotation pulse.
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B Pulse / Sign output method (1-pulse output method)

This is a method in which control is carried out using one pulse to specify the speed and ON /
OFF signals to specify the direction of rotation.
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B Absolute method (absolute value control method)

This is a control method in which the target position is specified as an absolute position from
the home position.

(1) Set the position command value to “+5000”.

Q »O

(2) Set theéposition command value to “+3000".
O+——O

o i :
T T I T mmudlf

0 3000 5000

B Increment method (relative value control method)

This is a control method in which the distance from the current position to the target position is
specified as a relative position.

(C1> ) Set the position commang) value to “+5000”.

(2) Set the?position command value to “-2000”.
O+—=O0

0 3000 5000

B Line driver output

This is one output format used a pulse output signal circuits, in which the push-pull output of the
line driver is used. Because this format offers better resistance to noise than the open collector
output format. The line driver must be supported on the motor driver side. Most servo motor
drivers are equipped with this format.
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B Open collector output

This is one output format used in pulse output signal circuits, enabling to make connections in
accordance with the voltage of the power supply being used by connecting an external
resistance. This is used when connecting a driver that does not have line driver input, such as a
stepping motor.

B  JOG operation

This refers to an operation in which the motor is rotated only while operation commands are
being input. This is used to forcibly rotate the motor using input from an external switch, for
instance when to make adjustments. Depending on the circumstances, this can also be applied
to unlimited feeding in some cases.

B Deceleration stop

This is a function that interrupts the operation in progress, slows the rotation and brings it to a
stop. This is used to stop an operation halfway.

B  JOG positioning operation

This refers to an operation to transfer a JOG operation to a positioning operation by an input
from the external switch.

B Positioning control start input (Timing input)

This is a JOG positioning operation input to transfer a JOG operation to a positioning operation.
The pulse count settings can be output after the external switch input.

B Over limit input (+), Over limit input (-)

This is an input to set a limit the motor movement. Over limit input (+) is the maximum limit and
over limit input (-) is the minimum limit.

B Home return (Home search)

The reference position for positioning is called a Home position and an operation to travel to a
Home position is called Home return. The home position should be set in advance. This
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operation moves to the home position and its coordinate is set to be 0. Home search
automatically reverses the motor rotation when over limit input (+) or over limit input (-) is input
and searches the home position or the near home position to return to the home position
automatically.

B Forced stop

This is a function that interrupts the operation in progress, and stops it immediately. It is used to
initiate an emergency stop using an external switch.

B  Twisted pair cable

This refers to a cable constructed of two wires, which suppresses the effects of noise. As the
current of the same size flows in the opposite direction between the two, noise is blanked out,
which reduces the effects of the noise.

® Home input

This refers to input of the reference position used for positioning, and is connected to the Z
phase signal of the servo amplifier, or to an external input switch and sensor.

B Near home input

In order to stop the table at the home position, a position at which deceleration begins is called
the near home position. This is connected to an external input switch or sensor.

B [nput valid logic

Depending on the type of sensor and switch connected to the home input and near home input,
it is necessary to confirm whether the input signal will be valid when current is flowing, or
whether input will be valid when no current is flowing. This is called the "input valid logic".

B Deviation counter

This is located inside the servo amplifier, and calculates the difference between command
pulses and the feedback from the encoder. Command pulses are counted as plus values and
feedback pulses are counted as negative values, with control being initiated so that the
difference between them is zero.

B Deviation counter clear signal

This is output from the positioning unit, and goes on when a home position return is completed,
to notify the driver that the table has arrived at the home position.

B Pulser operation

A manual operation is available using a device (pulser) which generates pulses manually. The
same type of output as that from the encoder can be obtained.

B Pulsar input transfer multiple

With the positioning unit, this can be specified when the pulser operation function is used.
Outputting the number of pulses doubled by the number of pulser input signals, the transfer
multiple is said to be "2", and when the number of pulses is five times that of the pulser input
signals, the transfer multiple is said to be "5".

viii
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Input from the pulser Input from the pulser

A\ \ 4

| Reference pulse | —| —|

| 2 multiple pulse | —|_|_|

| 5 multiple pulse | —|_|_|_|_|_|_|_|_|

B Feedback pulse input

The internal counter can count the feedback pulse from the encoder. Various input methods (2-
phase input, direction discrimination input, and individual input) are supported.

B 2-phase input

This input method counts the two pulse train signals with different phases (phase A and phase
B). The counter rotates in forward direction (count value is incremented) if phase A is
proceeding more than phase B. The counter rotates in reverse direction (count value is
decremented) if phase A is delayed behind phase B.

B Direction discrimination input

This input method counts the pulse train signal and the count direction using the specified
ON/OFF signals.

B [ndividual input

This input method individually counts the count increment pulse train signal and the count
decrement pulse signal.
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1.1 Unit Functions and How They Work

1.1 Unit Functions and How They Work

1.1.1 Functions of Unit

B Position control is available using Stepping motor or Servo motor.

e Positioning can be controlled through the combination of a servo motor and a stepping motor
with a driver using the pulse train input method.

e The unit has 2 types; one is the Line driver output type, can handle the high-speed control,
and another is the Transistor output type, can supports the driver for the open collector type
such as a stepping motor.

e Positioning control using a stepping motor

Pulse train 0‘0::,'
T e
Stepping motor
e Positioning control using a servo motor
Pulse train o|o:|:||
° o Encoder
HE a ol
‘ . —:{ =
Servo motor

B Independent control is possible for 1 axis or 2 axes.

e The control is internally carried out independently for each axis so that highly accurate
positioning is possible even with multiple axes.

e As the simultaneous startup can be performed for multiple axes, the linear interpolation
control using user programs is also possible.

B Quick start is possible.

e The time from when the startup command flag turns ON until the pulse output starts can be
selected from "0.005ms/0.02ms". It supports high-speed repeat operation.

B Various position controls are achievable using simple program.

e Automatic acceleration / deceleration control is performable only by providing a startup
speed, target speed, acceleration / deceleration time and position command value as data.

e Trapezoidal control by single-speed acceleration / deceleration (E point control), trapezoidal
control by multi-stage acceleration / deceleration (P point control), position control from
external input timing (JOG positioning control) and pulser input operation can be performed.
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1.1 Unit Functions and How They Work

B Feedback counter function

e The feedback counter function is provided which enables to count input signals from devices
such as an external encoder at high speed . This function is applied for step out detection by
comparing feedback values with elapsed values.

B [nput logic can be changed.

e Input logic can be changed for home input, near home input or over limit input, which allows

flexible system configuration.

1.1.2 Unit Type and Product Number

B Unit Type and Product Number

Output type Number of axes Speed command
Product name p——— Product No.
1 axis AFPOHPGO1T
Transistor 1 pps to 500 kpps
FPOH 2 axes AFPOHPGO02T
Positioning Unit 1 axis AFPOHPGO1L
Line driver 1 pps to 4 Mpps
2 axes AFPOHPGO2L

(Note 1)
sets/pack).

Connection connectors are supplied with the unit. If you need more connectors, purchase AFP2801 (2
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1.2 Unit Functioning and Operation Overview

1.

2 Unit Functioning and Operation Overview

1.

2.1 Unit Combinations for Positioning Control

Control signals such as alarm, positioning completion, etc.

[Pulse command output]

|—

Tz

CCW driver

[Deviation counter clear output]

Motor driver

P{ Positioning unit
Control unit

Control output signals such as

Near home input

servo ON, alarm reset, etc. inhibition

CW driver inhibition

Home Input and near home input

Over limit input

B Interfaces provided with the positioning unit

e In addition to pulse command output for the motor driver, the positioning unit is equipped with
home input, near home input terminals, over limit input (+), over limit input (-), positioning
control start input (timing input) for JOG positioning operation, and deviation counter clear
output for the servo amplifier.

B Use general I/O for PLC safety circuit and control signal interfaces.

In addition to the positioning unit, a control unit, the 1/O of expansion I/O units are used in
combination for connections between the driver used as a servo ON output and the external
output.

E  Number of output pulses is counted by internal high-speed counter.

The number of pulses output is counted as an absolute value by an internal high-speed counter,
which counts them as the "elapsed value".

Counting range: -2,147,483,648 to +2,147,483,647 (signed 32-bit)

B The internal counter can count the feedback pulse from the external encoder.

The internal counter counts the pulse input as "feedback pulse count value" as the absolute
value.

Counting range: -2,147,483,648 to +2,147,483,647 (signed 32-bit)

(Note) If both the absolute counter (elapsed value) and the feedback pulse exceed the
maximum (minimum) value, the value returns automatically to the minimum (maximum) value
and counting continues from that point. The motor does not stop if this occurs, and no error
occurs.

WUME-FPOHPG-04



1.2 Unit Functioning and Operation Overview

1.2.2 Basic Operation of Positioning Unit

B Sample program

X0
— | oF} [Fiowv ] _ro | oro H-(a) ]
[Fiomv ] ksoo | orz_ -(b)
[Fiomyv [ wioooo |_ore J-(¢) |-[1)
[Fiowv] wso | ote J-(d)
{F1omv [K100000] ©T8 }-(e) |
Fisiwrl ko | D10 | Kio | Hioo +—m1I2)
X0 R100
R100 Y100 (3)

— |

1

Symbol Description

(a) Control code: Increment

(b) Startup speed: 500 pps

(c) Target speed: 10000 pps

(d) Acceleration / deceleration time: 50 ms

(e) Position command value: 100000 pulses

B Operation flow

(1) Determining the necessary data

The types of data written to the positioning unit include "control code", "startup speed", "target
speed", "acceleration/deceleration time", and "position command value". The types and number
of required data varies depending on the objective. Programming is set up so that these data
values may be written to any desired data register.

(2) Transferring to the unit memory (UM)

The data stored in the data registers is sent to the shared memory of the positioning unit by
means of the F151 WRT instruction. This area is used for various types of control, including E
point control, P point control, JOG operation, JOG positioning operation, home return (home
search), and pulser input operation, and a separate memory area is provided for each of the
axes.

(3) Initiating control operations

In order to execute the data waiting in the pulse output unit, the startup flag of the various
operation modes are turned ON. In the above-mentioned programming example, Y100 turns on
as a signal that starts up the E point control of the first axis when the unit is installed in slot 1.
Separate flags are provided for each of the axes, for E point control, P point control, home
return, JOG operation, JOG positioning operation and other types of control.
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1.3 Restrictions on Units Combination

1.3 Restrictions on Units Combination

1.3.1 Restriction by Power Consumption

The unit has the following internal current consumption. Make sure that the total current
consumption is within the capacity of the power supply with consideration of all other units used
in combination with this unit.

Product name Output type Number of axes Product No. Current )
controlled consumption (5 V)
1 axis AFPOHPGO1T 150 mA
Transistor
FPOH 2 axes AFPOHPGO02T 220 mA
Positioning Unit 1 axis AFPOHPGO1L 150 mA
Line driver
2 axes AFPOHPGO2L 220 mA

1.3.2 Restrictions on the unit installation position

Up to four FPOH Positioning Units can be mounted on the left side of the FPOH Control Unit.

1-6
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2.1 Names and Functions of Parts

2.1 Names and Functions of Parts
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AFPOHPGO1T AFPOHPGO2T
AFPOHPGO1L AFPOHPGO2L
No. Name Function

Operation monitor

(1) LEDs These LEDs display the operating conditions for two axes.
User I/F connector

(2) (1st axis and 2nd This connector is used to connect a motor driver or external interface.
axis)
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2.2 Operating Status LEDs

2.2 Operating Status LEDs

The LEDs show the same information for each axis.

A O
rT]eC
clrO
H HFHooe
co|lzO ([
i =
| =
o o ({errOd A O
o g O
oo A O
e M cLRE
o o |fCRO
o o ||ocs —| DOGLC
“ellzo
| PN oo Z 1
oo PO o o
| =] PA [
o e oo
H o o pPB
| ] oo ERR.LCI
oo
L \ j [mn
B Operation monitor LEDs
LED Description LED ON LED OFF LED Flashing
When set to pulse / .
Pulse output A sign output method - During stop Pulse output busy
A signal display
(Note 1) When set to CW / i During stop | Pulse output busy
CCW output method (Forward) (Forward)
When set to pulse / | Reverse direction gi?;\gsorﬂ B
Pulse output sign output method command d
B signal B display comman
(Note 1) When set to CW / During stop Pulse output busy
CCW output method (Reverse) (Reverse)
CLR Counter clear signal output display Output ON Output OFF -
DOG | Near home status display(Note 2) ON OFF -
z Home input status display(Note 2) ON OFF -

PA Pulse input A signal display(ote 3)

Displays the input status of the pulse input A signal.

PB Pulse input B signal display(Note 3)

Displays the input status of the pulse input B signal.

. Normal
ERR Error display If an error occurs operation -
(Note 1)  The pulse output signal display LEDs (A and B) blink at the output frequency (speed). For this reason,

they may appear to light steadily at high-speed output.
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2.2 Operating Status LEDs

(Note 2)  The near home input (D) and home input (Z) LEDs light when the respective input becomes valid. The

input valid logic is specified using the control code of the shared memory. In the manual, "Z" is
described as "ZSG".

(Note 3) Pulse input signal (PA) and (PB) display the pulse signal input status.
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3.1 Connection Using the Discrete-wire Connector

3.1 Connection Using the Discrete-wire Connector

3.1.1 Specifications of the Discrete-wire Connector

This is a connector that allows loose wires to be connected without removing the wire’s
insulation. Use a special tool for wire connection.

Discrete-wire connector (40P)

B AFP2801 Discrete-wire Connector (Purchase separately)

Manufacturer | Composition of parts Quantity (2 sets)
Panasonic Housing 1 pc.
(AFP2801) (40P)

Semi-cover 2 pcs.

(40P)

Contact 8 pcs.

(For AWG22 and AWG24)

5 pins

B Compatible wires (stranded wire)

Size Nominal cross-sectional area | Insulation thickness | Rated current
AWG22 | 0.3 mm? ®1.5t0 P1.1 3A
AWG24 | 0.2 mm?

B Dedicated crimping tool

Manufacturer | Product No.

Panasonic | AXY52000FP

3-2
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3.1 Connection Using the Discrete-wire Connector

3.1.2 Wiring the Discrete-wire Connector

n e When performing wiring work, refer to the instruction manual of the crimping tool in order
to prevent faulty wiring.

Procedure |

1. Bend and break the contact, and set it in the crimping tool.

2. Insert the wire without removing its insulation until it stops, and lightly grip the crimping tool.

3. The contact appears as shown below after it is crimped. Confirm the following two points.
1. The wire must be embraced inside the clamped part.
2. The wire must be inserted to the end.

1

4. Insert the wire with the contact into the housing.
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3.1 Connection Using the Discrete-wire Connector

5. When all the wires have been inserted, fit the semi-cover into place.

WUME-FPOHPG-04
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3.1 Connection Using the Discrete-wire Connector

i Info. )
e If there is a wiring mistake or the wire is incorrectly press-fit, use the crimping tool to remove

the contact.
1. Set the pin of the crimping tool at the position indicated by an arrow.
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3.2 Connection Using the Push-In Connector

3.2 Connection Using the Push-In Connector

3.2.1 About Push-In Connector

40-pole push-in type connector manufactured by Ningbo Degson Electronic Co. Ltd. that can be
used with the FPOH Series.

Product name Model number Remarks

Push-in connector set (40-pole) AFP2808 2 pcs.

3.2.2 Compatible Parts and Dedicated Tools

Pole terminal with insulating sleeve
Use the following pole terminals.

Manufacturer Model number Size Cross-sectional area

Phoenix Contact Co. Ltd AlO, 34-8TQ AWG#22 0.34 mm?2

Dedicated pressure-welding tool for pole terminals

Manufacturer Model number
Phoenix Contact Co. Ltd CRIMPFOX 10S

3.2.3 Wiring to Connector

Installing onto the Unit

Follow the procedure below to install the product onto the unit.

Procedure |

1. Open out the clasps of the MIL connector.
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3.2 Connection Using the Push-In Connector

2. Insert the product into the MIL connector. When inserting the product, make sure that the
triangular marking is at the top.

3. Insert the product until the clasps of the MIL connector close.
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3.2 Connection Using the Push-In Connector

N\

X

X

{'Q

N

v %)
\I‘

Wiring

Follow the procedure below when wiring.

Wiring precautions

e Do not damage the core when stripping off the covering material.

e Do not apply stress to the wires after wiring.

e Do not solder the core. Soldering the core may cause it to disconnect due to vibration.

Procedure |

1. Strip off the covering material from the wire

—

10 mm

2. Attach the pole terminal to the core part. Do not twist the core when attaching.
1] —-»=

3. After attaching the pole terminal, pressure-weld using the dedicated pole terminal pressure-
welding tool.

4. After pressure-welding, insert the wire into the product.
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3.2 Connection Using the Push-In Connector

5

LR
»

o
¥

R R

\

X

{{,

\

AV

g

After inserting the wire, ensure that the wire does not protrude.

Replacing Wires

Follow the procedure below when replacing wires.

Procedure |

Use the following dedicated tool or an equivalent flat-head screwdriver to remove the wire.

Dedicated tool

Manufacturer Model number Remarks

Phoenix Contact Co. Ltd SZS 0,4x2,5 Blade width 0.4 x Blade thickness 2.5

1. Push the dedicated tool or flat-head screwdriver into the release button on the product.
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3.2 Connection Using the Push-In Connector

Dedicated tool or flat-head screwdriver

RS ‘ll ;
—

\Release button\

A
— )
K

A —

Remove the wire while pressing down the button.

2.

, refer to "Wiring".

Insert the new wire. For details on how to insert the wire

3.

AR

WUME-FPOHPG-04
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3.2 Connection Using the Push-In Connector

i Info. )
e Pressing the release button unlocks the wires on both sides of the button. After replacing
the wires, ensure that the wires do not protrude.
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3.2 Connection Using the Push-In Connector

Removing from the Unit

Follow the procedure below to remove the product from the unit.

Procedure |

Clasps

2757
i
}/}&‘\"

JAY

\

MIL connector

2. Remove the product from the unit.
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3.2 Connection Using the Push-In Connector

2
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3.3 Input / Output Specifications and Terminal Circuit Diagrams

3.3 Input / Output Specifications and Terminal Circuit Diagrams

3.3.1 Input / Output Specifications

- \
% =
A B e
T T e
1 oo 1 .o
2 oo 2 ey
3 oo 3 | B
A - 1 \: :- e o
5 oo 5 .
6fl°°|] s o
7 ||e o 7 a
8 0o 8 sall O
9 llo- 9 =
- =
10 [ e 10 =
11 o 11 2ol of
12 ||e» 12 e
13 o || 13 ﬁ
14 o 14
15 ° 15
16 || = 16
17 ° 17 = &
18 ||o o 18
19 Qoo 19
20 fo=|] 20
1 H

The 1-axis type uses the connector pins only for one axis. The signal pins for two axes are
assigned to one connector. Between the transistor type and the line driver type, the pulse
output terminal performance is different, but the input terminal and the power supply terminal
are in the same specifications.

B Output terminals (Transistor output type)

Pin No.
p— 2 i Circuit Signal name Item Description
axis axis
Pulse output A: Open
A1 A10 " uipu Output type P
5V DC output collector
A1/A1C| puise output A: Out i
5V put A Operating
B1 B10 —2V 5 A2/A11 Open collector 5:; voltage range 4.751t026.4V DC
B1/B1C Puls tout B: cific
A2 Al1 Bo/B11 |- S outputE: atio | Max. load 15 mA
5V DC output ns current
B2 B11 Pulse output B: ON Max. 06V
Open collector voltage drop
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3.3 Input / Output Specifications and Terminal Circuit Diagrams

B Output terminals (Line driver output type)

Pin No.
Circuit Signal name Item Description
1 axis | 2 axis
Pul A
A1 A10 .u se c.)utput
Line driver (+)
A1/A1C out
B1 B10 A2/A11 P.ulse o‘utput A put Line driver
Line driver (-) spe output
i Output type
Ao A B1/B1C Pulse output B: Z\lt'lg Equivalent to
i
Line driver (+) ns AM26C31
B2/B11
Pulse output B:
B2 B11 . .
Line driver (-)
B OQOutput terminals (common)
Pin No.
Circuit Signal name Item Description
1 axis | 2 axis
Open
Output type P
o Oout collector
A7 A16 A7/A16 (Eleiwatlon counter clear | pyt Operating voltage |4.75to 26.4 V
_l: SP€ | range DC
cific
B7/B1€ atio | Max. load current | 10 mA
ns
B7 B16 COM ON Max. voltage | 4 gy
rop
(Note 1)  The deviation counter clear signal is output when the power supply is turned ON for about 1 ms. When

the home return is complete, the signal is output for about 1 ms or 10 ms. The time can be specified
using the control code of the shared memory.

B Power supply terminals (common)

Pin No. Circuit Signal name Item Description
A19/B19
A19/B19 FIW_O FE. - -
B Po
External power supply | Wer
A20 A20 in)p()jtr: power supply sup | Supplied power 21410264V
—_—0 ply |supply range DC
24V DC (+) spe
Ext | | C'tf_'c 1-axis type
xternal power su atio
B20 B20 input: P PRy ns | Current 20 mA or less
I 0 24V DC () consumption 2-axis type
35 mA or less

WUME-FPOHPG-04
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3.3 Input / Output Specifications and Terminal Circuit Diagrams

B Input terminals (common)
Pin No.
Circuit Signal name Item Description
Axis 1 | Axis 2
Operating
voltage range 21.6t0 26.4 V DC
In :
pu | Min. ON 19.2V DC /5.5 mA
t voltage / current
Home input | sp [\ay OFF
A3 A12 24VDC(+) | eC|  age / current 2VDC/2mA
(Z24) (';2 —
2 | Inpu
tio | impedance Approx. 3 kQ
ns
Minimum input 100 ps or more
pulse width
A3A12
—E:AMAL% Operating 3.5t05.25V DC
= JEI voltage range | (® V DC, Line driver
specifications)
——oB3/B12 In
pu | Min. ON
) t | voltage / current 3VDC/4mA
Home input sp
Max. OFF
Ad A13 SVDC () o) ¥ 1V DC/0.5mA
(Z5) M | voltage / current
ca
tio | Input
ns | impedance Approx. 390 Q
Minimum input
100 ps or more
pulse width H
B3 B12 Home input ) )
)
B4 B13 COM - -
Operating 21,6 t026.4 V DC
voltage range
Near home input (DOG)
Near home 19.2V DC/5.0 mA
A5 A14 ——Ho B4/B1Z | ; Over limit input (+)
~—¢f < |input (DOG) Min. ON o
|> Py Y :Ll In | voltage / current Over limit input (-)
= AS/A14 pu Positioning control start
|"> — ___‘;'lz" t input (Timing input)
-— A Y
L AGIAME Zg 19.2V DC/2.6 mA
r) = A::lz'. overlmt (+) | i Max. OFF
A6 A15 i ol o < | input ca ’ 2V DC/1.5mA
= B6/B1E| T tio | voltage / current
= ——V (Limit +) ns
L) k) :Ll 85814 Near home input (DOG)
Approx. 3.6 kQ
Over limit (-) Inout Over limit input (+)
) u
B6 B15 input im‘?)edance Over limit input (-)
(Limit -) Positioning control start
input (Timing input)
Approx. 6.8 kQ
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3.3 Input / Output Specifications and Terminal Circuit Diagrams

Pin No.
Circuit Signal name Item Description
Axis 1 Axis 2
Positioning
control start Minimum input
B5 B14 . - 500 ps or more
input (Timing pulse width Hs ormor
input)
Operating 3.5t05.25V DC
Pulse It
A8 A17 ) voliage (5 V DC, Line driver
input A (+) g
In range specifications)
Pul Min. ON
B8 B17 ruse ol 3VDC/32mA
A8/A17 | input A (-) voltage / current

2 —{ 1o

A9/A18 sp
2 + ld Pulse ec | Max. OFF
A9 A8 E BRI | - 1V DC/0.5mA
B9/B18 | iNput B (+) voltage / current

ca
tio | Input
Pulse ns | impedance Approx. 390 O
B9 B18 . — :
input B (-) Minimum input | 0.5 ps or more
pulse width (Max. 1 MHz each phase)

'm

e The pulse input A and B signals should be used within the following specifications.
* When using the pulse input A and B signals for 2-phase input method

"
Pulse input A _T—‘l—T—l_
X1 X2 X3 X4 T=1ps

X1 ~ X4 =20.2us
Each input becomes 1 MHz max.
Pulse input B —T l—f

» When using the pulse input A and B signals for direction discrimination input method

Pulse input A J | | | | I— Tz1us
X

120.2us
’<—>‘ The pulse input A signal

Ii becomes 1 MHz max.
Pulse input B

» When using the pulse input A and B signals for individual input method
T
E—
Pulse inputA—| T
21 ps

X1 T
‘4—»’4—»‘ X120.4 s
Each input becomes
1 MHz max.
Pulse input B

e When the pulser inputs A and B are used as pulser input, it is 2-phase input.
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3.4 Supplying Power for Internal Circuit Drive

3.4 Supplying Power for Internal Circuit Drive

Check to make sure the 24 V DC voltage is supplied to the external power supply terminals
(Terminal numbers A20, B20).

The applied 24 V DC voltage is converted to 5 V DC voltage through the built-in DC/DC
converter and supplied to each internal circuit as the power supply for driving the internal circuit
for the pulse command output terminal.

3.4.1 Line Driver Output Type

| Unit side | Motor driver side

Pulse command R ——
Pulse command i

output H
A1, A2, A10, A11 input

B1, B2, B10, B11

A20
DC/DC | ¢

p S
converter
+5V DC +24V DC
B20 | | [External power supply]
\J I | -
71’_ GND Operating voltage range| 21.4 to 26.4V DC
Current [2-axi
External power Current 12-axis type| 35 mA or less
supply ption _|1-axis type| 20 mA or less

(Note 1)  The above figure shows a typical illustration for one signal.

3.4.2 Transistor Output Type

The power supply for the pulse command output circuit can be taken from the 5 V DC output
pins (pin No. No.A1, A2, A10 and A11).

Motor driver side

i i
E (5 V output) Pulse command input :
) O
Pulse Pulse command output A value of 15 mAper i
B1,B2,B10,B 11 signal should be used j._._._.mmceeeee
as a guide.
DC/DC ::AZO
. | converter
+5vDe +24V DC
820 | | [External power supply]
N 1
GND | Operating voltage range | 21.4~26.4V DC
Current — T2.axis type|  35mA or less
consum-
ption | 1-axis type| 20mA or less

'm

e \When transistor output (open collector output) is used, a value of 15 mA per signal should be
used as a guide. If 15 mA is exceeded, an appropriate resistance should be added.
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3.5 Connection of Pulse Command Output Signal

3.5 Connection of Pulse Command Output Signal

The positioning unit is equipped with two output types to match two types of motor driver
interfaces. Connect to either one of them depending on the interface of the motor driver to be
used,.

3.5.1 Line Driver Output Type

Connection“ Unit side | | Motor driver side |

T o
B1,810 cw
SIGR oV A2,A11 grleN
B2,B11 CCcw
+5V
A20 Power supply
GND +24V DC

Pulse command
A (Line driver)

Pulse command
B (Line driver)

External input
supply power

B20

3.5.2 Transistor Output Type

|Connection|| Unit side | | Motor driver side |
Pulse command A . PULSE
(5V DC output) A1A10 orU S
oo al ‘}i Load resistance i jred| cw
Pulse command A | or [ Load resistance i requi
(Open collector) B1,B10 when exceeding 15 mA. si
IGN
-2
Pulse command B N CCWwW
(5V DC output) PA2A1
SIGN or [Output specifications]
Pul d B|| ccw
(gpzeniir‘?e?:;) JS B2,B11 Output type Open collector
(Operating voltage range | 4.75 to 26.4 V DC
External input A20 Max. load current 15mA
supply power » B20 ON Max. voltage drop)| 0.6V
GND Zvoe  [6V DC Output specifications]
|Outpuﬁ power supply range| 4.75 t0 5.25 V DC |
|Current consumption |5V DC 15mA/1signal |

g1 Info. )

e A value of 15 mA per signal should be used as a guide. If this is exceeded, resistance should

be added.

e The symbol below indicates a twisted-pair wiring. We recommend using twisted-pair cables as

the wiring between the positioning unit output and the motor driver.
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3.6 Connection of Deviation Counter Clear Output Signal

3.6 Connection of Deviation Counter Clear Output Signal

e This is an example showing the connection of the counter clear input to the servo amplifier.
e An external power supply (+5 V DC to +24 VV DC) must be provided for the connection.

Load resistance is

Connection“ Unit side | (:] required when )l Motor driver side |

exceeding 10 mA.

. &

[Output specifications]
Output type Open collector
Operating voltage range [4.75 10 26.4 V DC
Max. load current 10mA
ON Max. voltage drop 1V

Deviation A7,A16
counter clear
(Open collector) B7,B16 j

Power supply
GND +5~+24V DC

e Always use twisted-pair cables for wiring.

e The current which can be conducted as the deviation counter clear output signal is 10 mA max.
If this is exceeded, a resistance should be added.
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3.7 Connection of Home Input and Near Home Input Signals

3.7 Connection of Home Input and Near Home Input Signals

3.7.1 Connection of Home Input (When connecting to motor driver Z phase
output)

Connection Unit side

Home input

24V DC(+) 3.9kQ A3A12 Motor driver side
Home input i

5V DC(+) oo |M4A13 Phase Z
Home input B3.B12 signal
©) '

[Input specifications (5V)]

Input voltage range | 3.5~5.25V DC
Min. ON voltage/current | 3V DC/4mA
Max. OFF voltage/current| 1V DC/0.5mA

Input impedance 560Q

Min. input pulse width 100us

3.7.2 Connection of Home Input (When connecting to an external switch /
sensor)

| Connection ” Unit side |
H input
22?/1?32?5) 3.0kQ A3,A12 Power supply
Home input : A4 A13 24V DC GND _,_ Switch
5V DC(+) 560Q ’
Home input(-) B3,B12

[Input specifications (24V)]

Input voltage range | 21.6to 26.4 V DC
Min. ON voltage/current | 19.2V DC/5.5mA
Max. OFF voltage/current 2V DC/2mA

Input impedance 3.9kQ
Min. input pulse width 100us

3.7.3 Connection of Near Home Input Signal

Connection || Unit side Power supply _
24V DC GND Switch
COoM = o9 1—+{B4,B13
pu 1 (COM)
|>._ 2 _rl 3.6kQ
Near home input|| = T »|A5A14

[Input specifications]

Input voltage range [21.6 to 26.4 V DC
Min. ON voltage/current | 19.2V DC/5.0mA
Max. OFF voltage/current | 2V DC/1.5mA

Input impedance Approx. 3.6kQ

Min. input pulse width 500us

(Note 1)  Terminal numbers B4 and B13 are common for the Near home input, Over limit input (+), Over limit
input (-) and Positioning control start input.
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3.7 Connection of Home Input and Near Home Input Signals

3.7.4 Connection of Over Limit Input Signal

Connection “ Unit side | Power supply .
24V DC GND itch
com - T {B4an -
— D=%7] Dﬁ-skﬂ (LM
e L 1 »|AB,A15
Connection “ Unit side | Power supply .
com _ l o1« Bég,\}P 24V DC GND __Switch
e DEEE T
ver limit
input () = 1 »|B6,B15
[Input specifications]
Input voltage range | 21.6 to 26.4 V DC
Min. ON voltage/current | 19.2V DC/2.6mA
Max. OFF voltage/current| 2V DC/1.5mA
Input impedance Approx. 6.8kQ
Min. input pulse width 500us
(Note 1)  Terminal numbers B4 and B13 are common for the Near home input, Over limit input (+), Over limit

input (-) and Positioning control start input.

3.7.5 Connection of Positioning Control Start Input (Timing Input)

Connection | | Power supply

Unit side |
24V DC GND Switch
B4,B13 Oe¢—
B5,B14

[Input specifications]
Input voltage range
Min. ON voltage/current

CoM

Positioning control start
input (Timing input)

21.6~26.4V DC
19.2V DC/2.6mA

(Note 1)

Max. OFF voltage/current

2V DC/1.5mA

Input impedance

Approx. 6.8kQ

Min. input pulse width

500us

Terminal numbers B4 and B13 are common for the Near home input, Over limit input (+), Over limit
input (-) and Positioning control start input.
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3.8 Connections of Pulse Input

3.8 Connections of Pulse Input

Connect the pulse input to match the output format because the signal output format varies
depending on the pulser or encoder. There are the following three output formats: line driver
type, transistor open collector type, and transistor-resistor pull-up type.

3.8.1 Line Driver Type

| Connection" Unit side | | Encoder, pulser side |
Pulse input A (+) A8,A17 °

5600 <]
Pulse inputA (-) B8,B17 = ?
Pulse input B (+) A9,A18 °

50092 <]
Pulse input B (-) B9,B18 o Q

3.8.2 Transistor Open Collector Type

|Connection " Unit side | | Encoder, pulser side |
Pulse input A (+ ]
ulse input A (+) 5509 A8,A17
Pulse input A (-) B8,B17
Pulse input B (+) A9,A18[F
502 |
Pulse input B (-) | B9,B18

Power supply
(|

A 4
3 Y A |

A 4

y
+5v DC LT GND

3.8.3 Transistor-resistor Pull-up Type

|Encoder, pulser side |

|Connection " Unit side |
; — A

Pulse inputA (+), o A8A17 ’—’

Pulse input A (-) B8,B17

Pulse input B (+) m@ A9,A18 |:|

Pulse input B (-) B9,B18

A Y

L4

A 4

Power supply
I

a4
+5vV DC 0 GND

gl Info. )
e The same pulse input terminal is used for pulser input operation and feedback pulse count, so
it is used for either one of them.

e When counting the 2-phase input such as the input from the encoder, set the pulse input
transfer multiple to "4 multiple setting" (x 4) or "2 multiple setting" (x 2) to prevent counting
error. The pulse input transfer multiple is specified using the control code.
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3.9 Precautions on Wiring

3.9 Precautions on Wiring

Connect the wire within the following length between the positioning unit and the motor driver
and the pulse inputs, using twisted-pair cables.

B Signals applicable

Transistor output
Line driver output

Deviation counter clear output
Home input (Motor driver Z phase)
Pulse input (Pulse input, feedback counter)

Wiring length

Output type Product number
AFPOHPGO1T
Transistor output type
AFPOHPGO02T
AFPOHPGO1L
Line driver output type
AFPOHPGO2L

10m
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4.1 Unit Allocation

4.1 Unit Allocation

4.1.1 Confirmation of 1/0 Allocation Information

Input and output relays are allocated.

® Input flag
1/O flag number (Note 1)
— 1-axis .
Flag Name Description type 2-axis type
1st axis 1st axis | 2nd axis
X0 Pulse output busy | BUSY ON during pulse output. (Note 2) X100 X100 X110
Turns ON when pulse output
X1 Pulse output done | EDP ends. (Note 3) X101 X101 X111
X 2 Acceleration zone | ACC ON during acceleration zone. X102 X102 X112
X 3 Zocfn”;ta”t speed | cON | ON during constant speed zone. | X103 X103 X113
X 4 Deceleration zone | DEC ON during deceleration zone. X104 X104 X114
Monitors direction of rotation. (ON
X5 Rotation direction | DIR during the elapsed value X105 X105 X115
increment)
X 6 |Home input 7SG Tumns ON when home input X106 X106 X116
becomes valid.
. Turns ON when near home input
X 7 Near home input | DOG becomes valid. X107 X107 X117
T N when h i
X 8 |Home return done | ORGE | [U™S ON when home return s X108 X108 X118
done. (Note 4)
ON when elapsed value of
X9 Comparison result | CLEP internal counter is greater than or X109 X109 X119
equal to the number of
comparison pulses.
| h With P point control, this is used
X A Set value changé | e to confirm rewriting of set values. X10A X10A X11A
- confirmation (Note 5)
Over limit input Monitors the flag of over limit
X B +) LMTP input (+) signal. X10B X10B X11B
X_C | Overlimitinput (-) |LmTm | Monitors the flag of over limit X10C X10C X11C
input (-) signal.
Timing inout -
XD | mmngmpy Timm | Monitors the flag of JOG X10D X10D X11D
monitor positioning timing.
X E |Setvalueerror |SERR | 1ums ONwhenasetvalue error | yop X10E X1ME
occurs.
Turns ON when over limit input is
X_F Over limit error LERR made during operation or at X10F X10F X11F
startup.

4-2
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4.1 Unit Allocation

(Note 1)

(Note 2)

(Note 3)

(Note 4)

(Note 5)

The /O numbers actually allocated are the numbers based on the starting word number allocated to
the unit.

Example) When the slot number for the unit is "0", the pulse output busy flag for the first axis is X100.

This turns ON during pulse output in various operations such as E point control, P point control, home
return, JOG operation and JOG positioning operation, and remains ON until the operation is
completed.

This turns ON when the various operations such as E point control, P point control, JOG operation,
JOG positioning operation, or pulser input operation is completed.

It also turns ON when deceleration stop or a forced stop is completed. It turns OFF when the next
operation such as E point control, P point control, JOG operation, JOG positioning operation, home
return, or pulser input operation is initiated.

This turns ON when home return is completed. It turns OFF when the next operation such as E point
control, P point control, JOG operation, JOG positioning operation, home return, or pulser input
operation is initiated.

This turns ON when P point control or E point control is initiated, and turns OFF when data of any kind
is written into the shared memory using the instruction.

H  Output flag

1/0 flag number (Note 1)
— 1-axis n
Flag Name Description type 2-axis type
1st axis 1st axis | 2nd axis
. When turned ON in the user
y o |Epointcontrol | pqr program, E point control is Y100 Y100 Y110
start o,
initiated.
. When turned ON in the user
y 1 |Ppointcontrol | pop program, P point control is Y101 Y101 Y111
start o
initiated.
When turned ON in the user
Y 2 Home return start | ORGS program, home return is initiated. Y102 Y102 Y112
When turned ON in the user
Y_3 Forward JOG JGF program, JOG forward rotation is Y103 Y103 Y113
initiated.
When turned ON in the user
Y_4 Reverse JOG JGR program, JOG reverse rotation is Y104 Y104 Y114
initiated.
When turned ON in the user
Y 5 |Forced stop EMR | Program, operations currently Y105 Y105 Y115
running are interrupted and
forcibly terminated.
When turned ON in the user
Y 6 |Deceleration stop | DCL program, operations currently Y106 Y106 Y116
running are interrupted and
decelerate to a stop.
Pulsar input When turned ON in the user
Y 7 PEN program, pulser input is enabled Y107 Y107 Y117
enabled (valid only while ON).
JOG itioni i itioni
Y 8 DIOSI loning JGST ON du_rlng JOG positioning Y108 Y108 Y118
operation start operation.
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4.1 Unit Allocation

1/0 flag number (Note 1)
et 1-axis :
FI N D t H
ag ame escription type 2-axis type
1st axis 1st axis | 2nd axis
0G Turns ON when JOG positioning
JOG positioning is started. (can be used to confirm

Y29 start TV if JOG positioning operation is Y109 Y109 Y119
ON.)

Y_A Reserved for i i i

to Y_E |system
If an error occurs, the error is

Y_F Error clear ECLR canceled when this is turned ON Y10F Y10F Y11F
in the user program.

(Note 1)  The I/O numbers actually allocated are the numbers based on the starting word number allocated to

the unit.

Example) When the slot number for the unit is "0", the E point start flag for the first axis is Y100.

4.1.2 Slot Number and I/O Allocation

I/O numbers do not need to be set as I/O allocation is performed automatically. They are

allocated depending on the position where they are connected as shown below.

B Allocation of I/O signals

1/0 No.
Signal name Nu'mtber Ofd
ROUNISIUSE Axis Slot 0 Slot 1 Slot 2 Slot 3
Input 16 X100 to X10F | X180 to X18F | X260 to X26F | X340 to X34F
1-axis t :
axis type 1st (WX10) (WX18) (WX26) (WX34)
AFPOHPGO1T anis
AFPOHPGOTL | Output: 16 Y100 to Y1IOF | Y180to Y18F | Y260 to Y26F | Y340 to Y34F
(WY10) (WY18) (WY26) (WY34)
1st X100 to X10F | X180 to X18F | X260 to X26F | X340 to X34F
axis | (WX10) (WX18) (WX26) (WX34)
Input: 32
. ond | X110to X11F [ X190 to X19F | X270 to X27F | X350 to X35F
2-axis type axis | (WX11) (WX19) (WX27) (WX35)
AFPOHPGO02T
AFPOHPGOZL 1st Y100 to Y1IOF |Y180to Y18F |Y260to Y26F |Y340 to Y34F
axis | (WY10) (WY18) (WY26) (WY34)
Output: 32
ond | Y110to Y1F  |Y190to Y19F |Y270to Y27F | Y350 to Y35F
axis | (WY11) (WY19) (WY27) (WY35)

4.1.3 Confirming Slot Numbers and Shared Memory Numbers

For reading parameter settings or elapsed values, slot numbers and shared memory numbers

are specified in a program.
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4.1 Unit Allocation

B Confirming slot numbers

Slots are numbered from the unit installed next to the control unit beginning with 1.

{4 FPOH Control Unit
X0~XF

l’ YO~YF

N | e

00000000
oooooooo
Dooopooo
Doopopooo
e]
DB0D Oodnoooo

e

B

MO PaPea® A gPe® PoPuhaS

00600000 O0OOONOD 00000000 00000000
o o8 0 o[ i T cooo

00600000 O000OND0 00000000 00000000
I

O PoPO  IOPe® oo

e Parao o
Soanfbtn bofnGn Ao

== = ==}

(2) FPOR Expansion Unit

égg:ég'; :I Expansion unit 1

X40~X5F . .
Y40~Y5F:| Expansion unit 2

E— )égg:)Y(;E:l Expansion unit 3

(3) FPOH/FPZ Expansion Unit
L X100~X17F
Y100~Y17F

é:} gg:éggg] Expansion unit 2 (slot No. 1)

:I Expansion unit 1 (slot No. 0)

éggg:égggj Expansion unit 3 (slot No. 2)

X340~X41F i i
Y340~Y41F:| Expansion unit 4 (slot No. 3)

B Allocation of shared memory

The parameter setting area and the elapsed value area are allocated to each axis of the shared
memory.

Shared memory number
Parameter name
1st axis 2nd axis

Control code H100-H101 H110-H111
Startup speed H102-H103 H112-H113
Target speed H104-H105 H114-H115
Acceleration / deceleration time H106-H107 H116-H117
Position command value H108-H109 H118-H119
Absolute counter (elapsed value) H10A-H10B H11A-H11B
Number of comparison pulses H10C-H10D H11C-H11D
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4.1 Unit Allocation

Parameter name

Shared memory number

1st axis

2nd axis

Feedback counter

H10E-H10F

H11E-H11F

g1 Info. )

e For information on the allocation of the shared memory, refer to "16.2 List of Shared Memory

Areas".
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4.2 Increment and Absolute

4.2 Increment and Absolute

4.2.1 Increment (Relative Value Control)

The relative position from the current position is specified as the position command value, using

the number of pulses.

H Example

e For traveling from the current position to a position "+5000" pulses away, "+5000" pulses is

set as the position command value.

Current position Target position
e "-2000” pulses is set as the next position command value from the current position.

+5000
)
§ —£ 2000
! | G

=

I
r_
1-
T
T
|
T

| CLllrrent position

Target position

4.2.2 Absolute (Absolute Value Control)

The absolute position from the home position is always specified as the position command
value, using the number of pulses.

B Example

e For traveling +5000 pulses in a positive direction from the current position that is 15000
pulses away from the home position, set "+20000 pulses" is set as the position command
value.
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4.2 Increment and Absolute

20000 /7 +5000
. | .
15000 = |
o | oo
):{lfl 7 7 | b E_!:lbmﬂ—p
1 I I-T-"
1 N I N
' :
T

! |
I
Home Current position Target position

e For traveling 2000 pulses in a negative direction from the current position that is 20000
pulses away from the home position, set "+18000 pulses" is set as the position command

value.
| +20000 I
' | '
™ +18000 | <!
o I .
, b[[' / "ﬁmu_:ﬂmﬂ
] 1 |
I , |
Home | Current position

Target position
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4.3 Selection of Acceleration / Deceleration Method

4.3 Selection of Acceleration / Deceleration Method

There are the following two acceleration / deceleration methods: “Linear acceleration /
deceleration” and “S acceleration / deceleration”

4.3.1 Linear Acceleration / Deceleration

e With linear acceleration / deceleration, acceleration and deceleration between the startup
speed and the target speed are carried out in a straight line. Acceleration and deceleration
take place at a constant percentage.

f [pps]

Target speed ft —

Linear acceleration /
deceleration

Linear acceleration /
deceleration

Movement command
value Pt

Startup speed fs —

: i t [ms]

Acceleration / deceleration time Ac Acceleration / deceleration time Ac

|

4.3.2 S Acceleration / Deceleration

e With S acceleration / deceleration, acceleration and deceleration between the startup speed
and the target speed are carried out along an S-shaped curve.

e "Sin curve", "Secondary curve", "Cycloid curve" and "Third curve" are available for S
acceleration / deceleration.

flpps] |

Target speed ft —

S acceleration /
deceleration

S acceleration /
deceleration

value Pt
Startup speed fs —
i t[ms]
Acceleration / deceleration time Ac Acceleration / deceleration time Ac
e S acceleration / deceleration curve grade: Third curve > Cycloid curve > Secondary curve >
Sin curve

T T
| |
| |
| |
i\ Movement command
i i
| |
| |
| |
| |
} ;
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4.3 Selection of Acceleration / Deceleration Method

""""""

<« + —Linear
%+ ¢+ *-Sine curve
@  ¢- Quadratic curve

-

SeEERie R, T--- Cycloid curve
= Cubic curve
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4 4 Internal Absolute Counter

4.4 Internal Absolute Counter

4.4.1 Functions of Internal Absolute Counter

e The positioning unit is equipped with a function that counts the number of pulses output.

e The counted value of each axis is stored in the shared memory as the elapsed value
indicating the absolute position from the home position.

e The values stored in the shared memory can be read and written using user programs.
Writing should be done while the operation is stopped.

e Using the comparison relay output function, external output can be obtained in response to
the count value, through the user program.

B Allocation of shared memory

Axis No. Shared memory (Hex) Name Countable range
1staxis | H10A-H10B Elapsed value count Signed 32-bit
2nd axis | H11A-H11B (absolute value) -2,147,483,648 to +2,147,483,647

4.4.2 How the Internal Absolute Counter Operates

e \When the power supply is turned OFF, the counter value is set to zero (0).

e \When the table returns to the home position by a home return, the counter value
automatically becomes zero (0).

e If the elapsed value exceeds the maximum (or minimum) value, it returns to the minimum
(maximum) value. The pulse output does not stop if this occurs, and no error occurs.

A4
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

4.4.3 Reading Elapsed Value

e The elapsed value can be monitored using the shared memory.
e The elapsed value is read by 2 words (32 bits).
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4 4 Internal Absolute Counter

B Allocation of shared memory

Shared memory number
Parameter
1st axis 2nd axis
Absolute counter (elapsed value) H10A-H10B H11A-H11B

B Program example

Read the elapsed value of the 1st axis from the positioning unit installed in the slot 0, and copy
it to the data registers DT100 to DT101.

S1 S2 n D

RO
}—{|—|F150READ| Ko | H10A | K2 | DT100

Operand | Description

S1 Slot number

S2 Shared memory area number in which the data to be read is stored.

No. of read words to be read

D Beginning of the memory area where read data is stored.

4.4.4 Writing Elapsed Value

e The elapsed value can be written into the shared memory area using the user program.
e The elapsed value is written by 2 words (32 bits).

B Program example

Read data from the data registers DT100 to DT101, and store it in the shared memory as the
elapsed value of the 1st axis of the positioning unit installed in the slot 1.

S1 S2 n D

RO
}—{|—|F151WRT| KO | DT100 | K2 | H10A

Operand | Description

S1 Slot number

S2 Beginning of the memory area in which data to be written is stored.

Number of words to be written

D Shared memory area number in which data is stored
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5.1 Safety Circuit Design

5.1 Safety Circuit Design

B Example of a safety circuit: Installation of the over limit switch

Positioning unit Control unit

-
-
<7 >
Motor driver SO et S e B RO :
|
L= i 0 T n i !
U Motor VAL AL [T TTTTTT VI TTTIEATIITY
—° - 2 Over Over - -
------ X - limit limit -
! CCWdrive & switch switch CW drive
i inhibition switch ' inhibition
D A D M switch
N N
Driver upper/lower . -
limit input External Safety Checking the safety circuit
Circuit based on positioning unit

B Safety circuit based on Positioning unit

e Install over limit switches as shown above.

e Connect them to the over limit input (+) and over limit input (-) of the positioning unit.

B Safety circuit based on external circuit

e Install the safety circuit recommended by the manufacturer of the motor being used.
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5.2 Before Turning On the Power

5.2 Before Turning On the Power

Positioning unit Control unit
(1 65—
(4)

it e e e e i

i
{|Power supply for PLC

IPower supply for I/O devices I

IPower supply for motor drlverl

e e

Motor
driver

Over limit 1 = Over limit
switch switch

oo
i] _j— Motor ///1//1///////////// 77777777777, / / 7 // 77 / jj
I’ T

CCW drive CW drive
inhibition
switch

inhibition switch -

\.
(2) External safety >L(3) Connection to the

circuit positioning unit

Driver upper/lower
limit input

(1) Checking connections to the various devices
Check to make sure the various devices have been connected as indicated by the design.
(2) 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.

(3) Checking the installation of the safety circuit based on the positioning unit

Check to make sure the connection of the positioning unit with the over limit switches.

Check to make sure that the over limit switches have been properly installed.

(4) 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”.

(5) Checking the CPU mode selection switch

Set the CPU in the PROG. mode. Setting it in the RUN mode can cause inadvertent operation.

When the power to the PLC is turned ON, internal data in the shared memory will be cleared
(set to zero). Check to see whether the start flag for the various operations of the positioning
unit are OFF. If they are ON, a set value error will occur for the positioning unit, unless the data
settings for the shared memory have been entered.
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5.3 Procedure for Turning On the Power

5.3 Procedure for Turning On the Power

5.3.1 Procedure for Turning On the Power

When turning on the power to the system incorporating the pulse output unit, the nature and
statuses of any external devices connected to the system should be taken into consideration,
and sufficient care should be taken that turning on the power does not initiate unexpected
movements or operations.

Procedure |

1. Turn on the power supplies for the input and output devices connected to the PLC.
(Including the power supply for the line driver output or open collector output)

Turn ON the power supply for the PLC.

Turn ON the power supply for the motor driver.

Positioning unit Control unit

T

to the PLC

1 Power supplies for the input
and output devices connected

2 | Power supply for PLC ]

[ 3 | Power supply for motordriver]—/

5.3.2 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.

Turn off the power supply for the PLC.

Turn off the power supplies for the input and output devices connected to the PLC.
(Including the power supply for the line driver output or open collector output)
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5.3 Procedure for Turning On the Power

Positioning unit Control unit

Power supply for motor
driver

;
4L$| Power supply for PLC ]

\_{ 3 Power supplies for the

input and output devices
connected to the PLC
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5.4 Confirming while the Power is ON

5.4 Confirming while the Power is ON

5.4.1 Items to check when the power is ON

B System configuration example

Checking should be carried out in the four general stages described below.

Positioning unit Control unit

(4) Checking the rotation,
moving direction, and
(3) Checking the near moving distance.
home input and home
( | input |
< -

i | L A
YIS B 5 ILALGCLLLLLLLLRVARRRRRRRRRRRRNNNNN| ANN LEAUNNY
.1“_'__‘:; /_‘/____1 L | .4“_‘_-_':;

e a | ] > Ve
CCW drive ™% | Over limit %78 CW drive
Motor inhibition -2l ‘{ CJ: switch 2.~ inhibition
4 f - . _ switch
driver switch 1 \ \. Near home switch !
\. N 1
—] 1 Home switch 1
oo— \ 1
) 1
[ — 1
...............................................
Driver upper/lower Over limit
limit input switch

(2) Checking the safety circuit based on

positioning unit (1 ) Checking the External Safety Circuit

5.4.2 Checking the External Safety Circuit

Check the safety circuit recommended by the motor manufacturer to confirm the power supply
cutoff of the motor driver and other functions by turning ON the CW / CCW driving inhibition
switch of an external circuit.

5.4.3 Checking the Safety Circuit based on Positioning Unit

Procedure |

1. Using forced operation of over limit switch for the safety circuit of the positioning unit, check
to see if the over limit input is being properly taken into the positioning unit.
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5.4 Confirming while the Power is ON

Whether or not the over limit input is taken can be confirmed by the input flag. In addition,
the over limit input valid logics can be changed using the shared memory storing the control
code.

2. If necessary, input a program to start the JOG operation. Then operate the over limit input
forcibly to check whether the motor will stop.

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

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

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

Procedure |

1. Using forced operation of the home input and near home input, check to make sure the
operation display LEDs on the positioning unit light.

At the same time, using "FPWIN GR7", monitor the input flags, and check LEDs light.

2. Input the home return program, and actually carry out a home return to check if near home
input produces deceleration.

Points to check
The input valid logic for the home input and near home input is set in the shared memory.

3. Using repeated JOG operation and home return operation, check to make sure the table
stops properly at the home position, with no offset.
Points to check

There may be times when near home input, the home input position, and the return speed
cause offset from the home position.

4. If the table does not stop precisely at the home position, either change the position of the
near home input, or reduce the home return speed, so that the table stops precisely at the
home position.
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5.4 Confirming while the Power is ON

5.4.5 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. Confirm whether the moving distance is as designed or not by the position control.

Points to check

The moving distance is determined according to the pitch of the ball screw, deceleration
gear rate or setting movement amount of the positioning data.
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Acceleration / Deceleration)
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6.1 Sample Program

6.1 Sample Program

6.1.1 Increment (Relative Value Control): Plus (+) Direction

For this control, the "Increment" method is used, and a positive value is specified for the
position command value.

10000 pulse

] ----------- b

L

(=)

LT

B Pulse output diagram

E point control CPU—Y100
start (EST)

Pulse

busy flag (BUSY)

Pulse

done flag (EDP) H
Elapsed value [20000 YOO T )()()()WX 30000
(Pe) A A A R EEE :
A Count ® i
20000 30000

B Operation of each flag

A
flpps]

10000

500

(+)

10000 pulses

]

-
o
o

tms]

...j..

output CPU<X100

output CPU<—X101

Counts when started Counts when stopped

flag

1/0 No. Signal name Operation

Y100 E point control start Starts the_ E point control based on the parameter written into the pulse
output unit.

X100 Pulse output busy | Turns on when E point control is initiated, and turns off when pulse output is

completed.

X101

Pulse output done
flag

This goes ON when pulse output is completed, and is maintained until the
next E point control, P point control, JOG operation, JOG positioning
operation, home return, or pulser input operation is initiated.

6-2
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6.1 Sample Program

(Note 1)

The I/O numbers in the above table are those for the unit slot number "0".The 1/0 numbers actually

allocated are the numbers based on the starting word number allocated to the unit..

B Shared memory settings

Parameter

Set values in sample program
example

Settable range

Control code

Hgo(Note 1)
(Pulse / Sign, Increment)

Refer to "16.2.4 List of Control Codes".

Startup speed [pps]

K500

KO to K4,000,000

K1 to K4,000,000

feroet speed [ppe] (10000 *Set a value larger than the startup speed.
Acceleration /
deceleration time [ms] | <100 KO to K32,767
Position command
value [pulse] K10000 K-2,147,483,648 to K2,147,483,647
(Note 1)  If the over limit error occurs, set HO to change the limit input valid logic.
B Program
X0 RO
_| |—( DF )} O (1)
RO
— | [Fiomv | neo | bTo 1-(a)
[ F1DMV [ K500 [ DT2 |- (h)
{ F1DMV [ K10000 [ DT4 |-(c)
{ FAiDMV | K100 | D16 |- (d)
[F1DMV [ K10000 | D18 |-(e)
—{F151WRT[ K0 | DT0 [ K10 [ H100 |} (2)
RO Y100
Code Description

(a)

Control code

(b)

Startup speed

(c)

Target speed

(d)

Acceleration / deceleration time

(e)

Position command value

(1

Start condition

)

Writing to shared memory

(©)

E point control start of the 1st axis

WUME-FPOHPG-04
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6.1 Sample Program

6.1.2 Increment (Relative

Value Control): Minus (-) Direction

For this control, the "Increment" method is used, and a negative value is specified for the

position command value.

-10000 pulse
-

LT

LI

(=)

B Pulse output diagram

A
f[pps]

10000

500

(+)

-10000 pulses

E point control CPU—Y100

t [ms]

start (EST)

Pulse output  CPU<—X100
busy flag (BUSY)

Pulse output CPU<X101

done flag (EDP)
20000

Elapsed value
(Pe)

B Operation of each flag

20000

Counts when started

Count ©
10000

Counts when stopped

1/0 No. Signal name Operation
Y100 E point control start Starts the. E point control based on the parameter written into the pulse
output unit.
X100 Pulse output busy | Turns on when E point control is initiated, and turns off when pulse output is
flag completed.
Pulse output done This goes ON when pulse output is completed, and is maintained until the
X101 next E point control, P point control, JOG operation, JOG positioning
flag operation, home return, or pulser input operation is initiated.

6-4
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6.1 Sample Program

B  Shared memory settings

Parameter

Set values in sample program

example

Settable range

Control code

Hgo(Note 1)

(Pulse / Sign, Increment)

Refer to "16.2.4 List of Control Codes".

Startup speed [pps] K500 KO to K4,000,000
K1 to K4,000,000
Target speed [pps] K10000 *Set a value larger than the startup speed.
Acceleration / K100 KO to K32,767
deceleration time [ms]
Position command K-10000 K-2,147,483,648 to K2,147,483 647
value [pulse]
(Note 1)  If the over limit error occurs, set HO to change the limit input valid logic.
B Program
X1 R1
— FoF) O (1)
R1
— | [FiDMv [ Heo | DT0 }+-(a)
[Fipmv ] K500 | D12 H-(b)
[F1DMV [ K10000 | _DT4__-(C)
Fiomv ][ k100 | DT6_ -(d)
[FiDMV [ K-10000 | _DT8__}-(€)
—F151WRT[ Ko | D10 | Kio_| H100 F—(2)
R1 Y100
— | O 3)
Code Description

(a)

Control code

(b)

Startup speed

(c)

Target speed

(d)

Acceleration / deceleration time

(e)

Position command value

(1)

Start condition

@)

Writing to shared memory

(©)

E point control start of the 1st axis

WUME-FPOHPG-04
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6.1 Sample Program

6.1.3 Absolute (Absolute Value Control)

For this control, the "Absolute" method is used, and the absolute value from the home position
is specified for the position command value.

Moves to "25000" position regardless of where the current position is located.

/(1]

(=)

(10000)

B Pulse output diagram

E point control

start (EST)

Pulse output

busy flag (BUSY)

Pulse output
done flag (ED

B  Operation of each flag

flpps] ‘

10000

500

%

4
n
‘0
!
Al

(25600)

(+)

15000 pulses

CPU—Y100

tms]

CPU—X100

CPU—X101

P)

Elapsed value
(Pe)

Count®

Counts when started

10000 We 25000
10000

25000

Counts when stopped

flag

1/0 No. Signal name Operation
Y100 E point control start Starts the_ E point control based on the parameter written into the pulse
output unit.
X100 Pulse output busy | Turns on when E point control is initiated, and turns off when pulse output is
flag completed.
Pulse output done This goes ON when pulse output is completed, and is maintained until the
X101 next E point control, P point control, JOG operation, JOG positioning

operation, home return, or pulser input operation is initiated.

6-6
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6.1 Sample Program

B  Shared memory settings

Parameter

Set values in sample program
example

Settable range

(Note 1)
Control code Ha1tee Refer to "16.2.4 List of Control Codes".
(Pulse / Sign, Absolute)
Startup speed [pps] K500 KO to K4,000,000
K1 to K4,000,000
Target speed [pps] K10000 *Set a value larger than the startup speed.
Qcce'era‘.ion / K100 KO to K32,767
eceleration time [ms]
Position command K25000 K-2,147,483,648 to K2,147,483,647
value [pulse]
(Note 1)  If the over limit error occurs, set H1 to change the limit input valid logic.
B Program
X2 R2
— F—DF) O (1)
R2
— | [Fipmv ] Hs1_ | D10 - (a)
[Fibmv | K500 | D12 - (b)
F1DMV | K10000 | D74 |- (C)
[Fipmv | Kioo | D16 - (d)
[F1DMV | k25000 | D18 |- (€)
—F151WRT[ _Ko__| DT10_| Kio_ | Hioo H—(2)
R2 Y100
— | O (3)
Code Description

(a)

Control code

(b)

Startup speed

(c)

Target speed

(d)

Acceleration / deceleration time

(e)

Position command value

(M

Start condition

@)

Writing to shared memory

@)

E point control start of the 1st axis

WUME-FPOHPG-04
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6.2 Operation of /O Flags Before and After E Point Control

6.2 Operation of I/0 Flags Before and After E Point Control

B Time chart

Output frequency
flpps]

Ft B mmm m o o p——————— - =

fs fp--f---

== ym ===
mmqEmmmm--

After the start flag is turned ON,
the pulse output is started in the
preset start time.

the pulse output busy flag is ON.

| The start signal is ignored when

E point control CPU—Y100
start (EST)

=3

Turns OFF when pulse
1| output is completed.
T

s :

Pulse output CPU<X100 —>E i B - |<— 1 scan

busy flag (BUSY) —lr-L- ---------------------------------------- ]_
E Turns OFF after one scan from

Turns ON after one scan from
when the start flag has turned ON.

™

when the start flag has turned ON.

Pulse output CPU—X101
done flag (EDP)

B Operation of each /O flag

1/0 No. Signal Operation
name
E point e E point control is initiated based on the parameter written to the positioning unit.
Y100 control e E point control is not initiated during the time that the pulse output busy flag (X100)
start flag is ON.
e This goes ON with the next scan after E point control has been initiated, and goes
Pulse OFF when the pulse output is completed.
output e Operation cannot be shifted to any other operation while this signal is ON (except for
X100 :
busy a forced stop and a deceleration and stop).
flag e This flag is shared among E point control, P point control, JOG operation, JOG
positioning operation and home return (except for a pulser input operation).
e This goes ON when pulse output is completed, and is maintained until the next E
Pulse point control, P point control, JOG operation, JOG positioning operation, home
output return, or pulser input operation is initiated.
X101 done e This will be reset when the power turns OFF.
flag e This flag is shared among E point control, P point control, JOG operation, JOG

positioning operation and pulser input operation.

(Note 1)  The I/O numbers in the above table are those for the unit slot number "0". The I1/0O numbers actually
allocated are the numbers based on the starting word number allocated to the unit.
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6.3 Over Limit Input

6.3 Over Limit Input

B Operation at over limit input

Operations depend on the status of over limit input(+) and over limit input (-) as follows.

Condition Direction Limit status Operation
L . Not executable, Error
Over limit input (+): ON occurs.
Forward
Over limit input (-): ON Not executable, Error
When E point control is oceurs.
started
Over limit input (+): ON Not executable, Error
occurs.
Reverse
Lo . Not executable, Error
Over limit input (-): ON 0CCUTS.
Over limit input (+): ON Stop, Error occurs.
Forward —
During E point control Over limit input (-): ON Stop, Error occurs.
control Over limit input (-): ON Stop, Error occurs.
Reverse

Over limit input (-): ON

Stop, Error occurs.

B |nput valid logic of over limit input

e \When the over limit switches (+) (-) are not connected to the positioning unit, change the

over limit input valid logic of the control code to "Input valid when power is supplied". The

default is "Input valid when power is not supplied”, and an over limit error occurs.

WUME-FPOHPG-04
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6.4 Precautions on Programming

6.4 Precautions on Programming

B Common precautions to each operation

e The same shared memory areas to which the various control parameters are written are
used for acceleration / deceleration control, JOG operation, JOG positioning operation, home
return, and other types of control. These should not be overwritten by other conditions.

e If the values for the startup speed, target speed, acceleration / deceleration time, or position
command value exceed the range of values which can be specified, a set value error will
occur, and operation cannot be initiated.

e The number of the startup contact varies depending on the number of axes and the
installation position.

e The specified slot number and shared memory address vary depending on the slot position
and axis number of the positioning unit.
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7.1 Sample Program

7.1 Sample Program

7.1.1 Increment (Relative Value Control): Plus (+) Direction

For this control, the "Increment" method is used, and a positive value is specified for the
position command value. The position command value and target speed value are overwritten
using the set value change flag (XA).

26000 pulse

L

] ----------- E

(=)

T

B Pulse output diagram

(+)

[pps]
20000 |========e=cecscmcccaaaan \
5000 f=========-~ . :
| 15000:Pulse &
500 === - P EEE Ammmmmmm e
: 100 : : 100 : E 500 E : [ms]
P point control  CPU—Y101 1 : :
start (PST) : . - '
Set value CPU—X10A I'I [
change confirmation X - _\ ......................... | S—
flag (CEN ' '
ag ( ) + Turns OFF when any type of data is written to the shared memory. H
Pulse output CPU—X100
bUSy flag (BUSY) 4 ----------------------------------------------------- N—
Pulse output ~ CPU<X101 —
done flag (EDP) ; ---e
Elapsed value MAMAMAA/= === === == ;
10000
ey oo N2
Count (—D

10000

Counts when started

36000

Counts when stopped

7-2
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7.1 Sample Program

B  Shared memory settings

Set values in sample program example

value [pulse]

Parameter Settable range
1st speed 2nd speed 3rd speed
HgoNote 1) Refer to "16.2.4 List of Control
Control code "
(Pulse / Sign, Increment) Codes".
Startup speed [pps] K500 KO to K4,000,000
K1 to K4,000,000
Target speed [ops K5000 K20000 K500 The target speed for the first speed
getsp [pps] should be set to a value larger than
the startup speed.
Acceleration / K100 K100 K500 KO to K32,767
deceleration time [ms]
Position command K5000 K15000 K6000 | K-2,147,483,648 to K2,147,483,647

(Note 1)  If the over limit error occurs, set HO to change the limit input valid logic.

WUME-FPOHPG-04
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7.1 Sample Program

B Program

X6 X100 R36
| |~ oF —/} O (1)
R36
— | Fomv | A1 wro H—(2)
X10A
— FDF) [FrotsH] wro [ ki +H—(3)
RO
— |~ DF) [Fiomv ] Heo | Dro_ ()
[Fipmv [ k500 | b12 |+-(b)
[Fipmv | k5000 | DT14__ - (C)
[Fiomv ] k100 | D16 |-(d)
[ FIDMV | K5000 | DT8 |—-(e)
[F15twRT] ko [ DT0 [ K10 [ H100 }+—(4)
R1
— = DF) [ F1DMV [ k20000 [ DT4 |H-(c)
[Fipmv [ K100 | bT16_ H-(d)
[F1DMV [ K15000 | DT8 _|-(€)
[FI51WRT[ Ko | D14 | K6 | Hi04 }+—(4)
R2
— < DF) "Fiomv | k500 | b4 -(C)
[Fiomv ] ks00 | pte_ H-(d)
[Fiomv | Keooo | bts_H-(€)
[F151WRT[ Ko | DT4 [ k6 [ H104 |+—(4)
R36 Y101
— | O (5)
Code Description

Control code

(a)

(b) Startup speed

(c) Target speed

(d)

Acceleration / deceleration time

Position command value

(e)

Start condition

M

Pulse output busy flag: OFF

7-4
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7.1 Sample Program

Code Description

(2) Shift register reset

(3) Shift condition

(4) Writing to shared memory

(5) P point control start

7.1.2 Increment (Relative Value Control): Minus (-) Direction

For this control, the "Increment" method is used, and a negative value is specified for the

position command value. The position command value and target speed value are overwritten

using the set value change flag (XA).

-26000 pulse
"""""" I |
LT i
(=) (+)
B  Pulse output diagram
[pps]
20000 [-===========m-mmmmnemaeas
5000 {=="="""""" 4
5-15000§Pulse
EJUCH il (e i"""i""""'i """""""" v
' 100 i 100 500 | i [ms]
P point trol — : ;
Stsgl[1p§$r;ro CPU—Y101 I:-I
Set value ch: —. i i
e cruxioa [ [ | I L
CEN 1 Turns OFF when any type of data is written to the shared memory. E
Pul tput —)
st cpvexon| [T ] |
Pulse output ~ CPU«X101 : —
d(L)JnseefIc:;leéDP) - ...
B T 01 SRRSO . T
Counte
L-

Counts when started Counts when stopped

WUME-FPOHPG-04
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7.1 Sample Program

B  Shared memory settings

Set values in sample program example

value [pulse]

Parameter Settable range
1st speed 2nd speed 3rd speed
Hgo(Note 1) Refer to "16.2.4 List of Control
Control code "
(Pulse / Sign, Increment) Codes".
Startup speed [pps] K500 KO to K4,000,000
K1 to K4,000,000
T t d K5000 K20000 K500 The target speed for the first speed
arget speed [pps] should be set to a value larger than
the startup speed.
Acceleration /
deceleration time K100 K100 K500 KO to K32,767
[ms]
Position command K-5000 K-15000 K-6000 K-2,147,483,648 to K2,147,483,647

(Note 1)  If the over limit error occurs, set HO to change the limit input valid logic.

7-6
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7.1 Sample Program

B Program

X7 X100 R37
— HoF—/1 O (1)
R37
— | [Fomv [ H1 [ WRT H—(2)
X10A
— < DF) [Flo1sHL] _WR1 | _Ki_}+—(3)
R10
— < DF} [ F1bmv | H8o | DT0 |- (a)
{ FiDMV [ k500 | DT2 |- (b)
 F1DMV | K5000 [ DT4 |+ (c)
{ FiDMV | K100 | DT6 |- (d)
{ FIDMV | K-5000 | DT8 |- (e)
[F151WRT| Ko | DTO [ K10 [ H100 +—(4)
R11
— < DF) [F1DMV [ k20000 | D14 |- (C)
Fiomv | Kioo | bre - (d)
F1DMv | K-15000 | D78 - (€)
[F151WRT[ Ko [ DT4 [ k6 [ H104 }+—(4)
R12
— < DF) [Fipmv [ k500 | D14 |H-(c)
[Fiomv | Ks00 | D16 - (d)
[F1DMV | K6000 | D78 }1-(€)
[F151WRT[ Ko [ DT4 [ k6 [ Hto4 |+—(4)
R37 Y101
— | O (5)
Code Description
(a) Control code
(b) Startup speed
(c) Target speed
(d) Acceleration / deceleration time
(e) Position command value
(1) Start condition
Pulse output busy flag: OFF
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7.1 Sample Program

Code Description

(2) Shift register reset
(3) Shift condition

(4) Writing to shared memory

(5) P point control start

7.1.3 Absolute (Absolute Value Control)

For this control, the "Absolute" method is used, and the absolute value from the home position
is specified for the position command value. The target speed value is overwritten using the set
value change flag (XA).

+5000 +31000

77777 777777777777

(=) (+)

B Pulse output diagram

[pps]
20000 [-=========mmmmmmmmmame
5000 [=========~ :
\ 6000
\  pulses
500 === """ i T TTTTmTogTTmommommmmmemes
+, 100 : 100 : : 500 E : [ms]
P point control  CPU—Y101 n H :
start (PST) - - " +
Set value CPU—X10A n M [ ]
change confirmation TR - '\ """""""""""" v
flag (CEN) V Turns OFF when any type of data is written to the shared memory. E
Pulse output CPU<X100 l I
busy flag (BUSY) | Tt H
Pulse output CPU<X101 H I
done flag (EDP) T -
Fsse vl o0 77777
e) ——IVWYWVW L e
Count @
5000 31000

Counts when started Counts when stopped
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7.1 Sample Program

B  Shared memory settings

Set values in sample program example

Parameter Settable range
1st speed 2nd speed 3rd speed
Hg1(Note 1) Refer to "16.2.4 List of Control
Control code "
(Pulse / Sign, Absolute) Codes".
Startup speed [pps] K500 KO to K4,000,000
K1 to K4,000,000
Target speed [ops K5000 K20000 K500 The target speed for the first speed
getsp [pps] should be set to a value larger than
the startup speed.
Acceleration / K100 K100 K500 KO to K32,767
deceleration time [ms]
Position command | 4499 K25000 K31000 K-2,147,483,648 to K2,147,483,647
value [pulse]

(Note 1)  If the over limit error occurs, set H1 to change the limit input valid logic.

WUME-FPOHPG-04
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7.1 Sample Program

B Program

X8 X100 R38
H or—] O—1—)
R38
=N FFiDMV [ ko [ DT100 2)
L{F151 WRT| KO | DT100 | K2 | H10A |
R38
— [FobMv ][ HT [ wrR2 }+—(3)
X10A
— |— DF ) [Flo1sHL] WrR2 [ K1 |-+—(4)
R20
— < DF) [Fiomv [ _h81 | D10 -(a)
Fipmv | K500 | D12 - (b)
FiDMV | K5000 | D14 - (C)
Fiomv [ kioo | Die_ - (d)
[F1DMV | K10000 | DT8 |- (e)
[F15twrT] Ko | DT0 | K10 [ H100 }+—(9)
R21
— |—DF ) [ F1DMV [ k20000 [ DT4 |- (c)
[Fiomv [ k100 | D16 }-(d)
[F1DMV | K25000 | DT8 |- (e)
[F151WRT[ ko | D14 | k6 | H104a F+—(5)
R22
—| < DF) [Fiomv [ K500 [ D14 |- (c)
[F1DMv ] K500 | DT6 |- (d)
{ FIDMV [ K31000 [ DT8 |- (€)
UF151WRT| Ko | D14 | K6 | H104 |——(5)
R38 Y101
— | O (6)
Code Description
(a) Control code
(b) Startup speed
(c) Target speed
(d) Acceleration / deceleration time

7-10
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7.1 Sample Program

Code

Description

(e)

Position command value

M

Start condition
Pulse output busy flag: OFF

)

Elapsed value reset

@)

Shift register reset

4)

Shift condition

®)

Writing to shared memory

(6)

P point control start

WUME-FPOHPG-04
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7.2 Operation of 1/0 Flags Before and After P Point Control

7.2 Operation of 1/0 Flags Before and After P Point Control

® Time chart

Output frequency
flpps] &

f3

f2F - - - -

- -

After the start flag is turned ON,
the pulse output is started in the
reset start time.

Timé t[s]

! 1
1 |
| 1 1
—» j ! !
P point control CPU—Y101 X ! \ I-|-I ,
start (PST) 1 : e | , :
! ITurns ON after one scan from ! ! Turns ON when shifted !
: when the start flag has turned ON. ! ! to the next motion. 1
1 1 1
—» e : : | I I :_ |
! [ 3
Set value CPU<—X10A : :|_'|. | rl_:n IL|"_‘|
______ h - [ |

1

! I
change confirmation et 13 e . -
flag (CEN) 1 Turns OFF when any type of | Turns OFF when pulse

1 data is written to the shared memory. | output is completed.

1

1 Turns OFF when pulse

! output is completed.

1

1
1
1
1
1
) |
Pulse output ~ CPU<—X100| —p. — 1 scan '|
busy flag (BUSY) _:l“_ki“"“""""""l i :
1
1
1
1
1
1

b

Turns ON after one scan from
when the start flag has turned ON.

Turns OFF after one scan from
when the start flag has turned ON.

1
1
1
1
Turns ON when pulse "— )
: I
Pulse output  CPU<X101 output is completed. > J% 1 scan I

done flag (EDP) T “: -
1

B Operation of each 1/0 flag

1/0 No. Signal Operation
name
P point P poi |is initiated based on th i he positioning uni
Y101 control e P point control is initiated based on the parameter written to the positioning unit.
start flag e The flag is not initiated during the time that the pulse output busy flag (X100) is ON.
Set value

e This goes ON with the next scan after P point control has been initiated.
change

X10A °7 | e Itgoes OFF when the new parameters have been written to the shared memory
confirmatio using an instruction such as the transfer instruction.

n flag
e This goes ON with the next scan after P point control has been initiated, and goes

Pulse OFF when the pulse output is completed.
%100 outout bus e Operation cannot be shifted to any other operation while this signal is ON

fia P 4 (except for a forced stop and a deceleration and stop).

9 e This flag is shared among E point control, P point control, JOG operation, JOG
positioning operation and home return (except for a pulser input operation).

Pulse e This goes ON when pulse output is completed, and is maintained until the next E
X101 output done point control, P point control, JOG operation, JOG positioning operation, home

flag return, or pulser input operation is initiated.
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7.2 Operation of /0O Flags Before and After P Point Control

1/0 No. Signal Operation
name
e This flag is shared among E point control, P point control, JOG operation, JOG
positioning operation and pulser input operation.
(Note 1)  The I/O numbers in the above table are those for the unit slot number "0". The I1/0O numbers actually

allocated are the numbers based on the starting word number allocated to the unit.

WUME-FPOHPG-04
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7.3 Operation at Over Limit Input

7.3 Operation at Over Limit Input

B Operation at Over Limit Input

Operations depend on the status of over limit input (+) and over limit input (-) as follows.

Condition Direction Limit status Operation
N ) Not executable, Error
Over limit input (+): ON oceUrs.
Forward
Over limit input (-): ON Not executable, Error
When P point control is oceurs.
started
Over limit input (+): ON Not executable, Error
occurs.
Reverse
Lo . Not executable, Error
Over limit input (-): ON ocCUrs.
Over limit input (+): ON Stop, Error occurs.
Forward
Over limit input (-): ON Stop, Error occurs.
During P point control
Over limit input (+): ON Stop, Error occurs.
Reverse

Over limit input (-): ON

Stop, Error occurs.

B |nput valid logic of over limit input

e When the over limit switches (+) (-) are not connected to the positioning unit, change the
over limit input valid logic of the control code to "Input valid when power is supplied". The
default is "Input valid when power is not supplied”, and an over limit error occurs.

7-14
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7.4 Precautions On Programming

7.4 Precautions On Programming

B Common precautions to each operation

e The same shared memory areas to which the various control parameters are written are
used for acceleration / deceleration control, JOG operation, JOG positioning operation, home
return, and other types of control. These should not be overwritten by other conditions.

e If the values for the startup speed, target speed, acceleration / deceleration time, or position
command value exceed the range of values which can be specified, a set value error will
occur, and operation cannot be initiated.

e The number of the startup contact varies depending on the number of axes and the
installation position.

e The specified slot number and shared memory address vary depending on the slot position
and axis number of the positioning unit.

B Precautions concerning the set value change confirmation flag (XA)

The set value change confirmation flag is turned ON and OFF at the timing noted below, so an
interlock should be applied to prevent the shared memory from being overwritten at the same
timing. so an interlock should be applied to prevent the shared memory from being overwritten
at the same timing.

Operation | Condition

e This flag goes ON when P point control or E point control is initiated.

OFF—ON ’ ;
e |t goes ON at the point when the next data can be written.

e This flag goes OFF when pulse output is completed after P point control or E point control is
ON—OFF initiated.
e |t goes OFF when any type of data is written to the shared memory by the instruction.

B  Program example 1

If the P point control program is booted while the E point control program has been booted and
is running, the set value change confirmation flag (XA) changes, resulting in affecting the P
point control program operation.

WUME-FPOHPG-04 7-15




7.4 Precautions On Programming

E-point
control
program

P-point
control
program

v

B  Program example 2

X0 RO
— —oF) O
RO
— [Fipwv [ _Heo | _Dio_H
{Fibmv [ Ks00 | DT2 |
{ F1DMV [ K10000 | DT4
{F1DMv [ K100 | DT6 M
{ F1DMV [ K10000 | DT8
—F151WRT] K0 [ DT0 [ K10 [ H100 HH
RO Y100
_| | M)
I N\
X6 X100 R20
— = DF)>—1 O
R20
=N [ Fomv [ H1T [ WR1
X10A
— FDF}————{F101SHL] WR1 [ K1 |
R10
— FHDF)———{F1DMvV] H80 | DTO |
———{ F1DMV [ K500 [ DT2
—————J F1DMV | K5000 | DT4
————J F1DMV ]| K100 | DT6
————— F1DMV | K15000 | DT8
UF151WRT[ Ko [ DT0 [ K10 [ H100 H
R11
— F~DF>—————{F1DMV | K20000 [ DT4 |
———{FI1DMV [ K100 | DT6 |
—————J F1DMV | K10000 | DT8
[FI51WRT| KO | DT4 | Ke | H104 |
R12
— FADF)——————{F1IDMV ] K500 | DT4 |
——————— TF1DMV | K500 | DT6
—————J F1DMV | K6000 | DT8 |
UF151WRT] KO | DT4 | K6 [ H104 |
R20 Y101
_| | M)
I N\

Because an interlock is in effect, the E point control program cannot be booted if the P point
control program has already been booted. This prevents E point control from affecting P point

control.
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7.4 Precautions On Programming

E-point
control
program

P-point
control
program

X0 X6 X100 RO
— 4/ pFr+1 O
RO
= [FAiDMV ] H80 | D10 M
{Fipmv ] Ks00 | DT2 |
{ F1DMv [ K5000 | DT4
{F1DMv [ K100 | DT6 M
{ F1DMV [ K10000 | DT8
L—F151wWRT] Ko | D10 [ K10 [ H100 M
RO Y100
— | O
I N\
X6 X0 X100 R20
— /T~ bF )1 O
R20
| [ F0o T H1 T WR1 M
X10A
— F~(DF}————{F101SHL[ WRT [ K1 H
R10
— F~«DF}—————{F1DMV] H80 | DT0 |
———{ FIDMV [ K500 | DT2 K
————J{ F1DMV [ K5000 | DT4 H
————J{ F1DMV [ K100 | DT6 H
————{ F1DMV [ K15000 | DT8 H
UF151WRT[ Ko [ D10 [ K10 [ H100 H
R11
— F~(DF>————{F1DMV [ K20000 | DT4 H
————{F1DMV [ K100 | DT6
————{ F1DMV [ K10000 | DT8 H
UF151WRT| k0 | DT4 [ Ke | H104 |+
R12
— FA«DF)—————{F1DMV ] K500 | DT4 |
———{F1DMV ] K500 | DT6 H
————{ F1DMV [ K6000 | DT8
UF151WRT| Ko [ DT4 | K6 [ H104 |
R20 Y101
al O
I N\

WUME-FPOHPG-04
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8.1 Sample Program

8.1 Sample Program

8.1.1 JOG Operation (Forward and Reverse)

Forward and reverse rotations are performed using the external switch.

Reverse JOG Forward JOG
~———— R —
I |
LT LT

(=)

B Pulse output diagram

(+)

Forward Reverse

f[pps] 4
10000 F------
500 F---f--+-
1100 !
! 1
JOG forward  CPU—Y103
operation start (JGF) _I' “““
JOG reverse  CPU—Y104

operation start flag (JGR)

busy flag (BUSY)

Pulse output  CPU«X101

I

I

I

I

I

I

I

I

Pulse output ~ CPU—X100 |
I

I

I

I

done flag (EDP) !
I

Elapsed value

B  Shared memory settings

e OO XXX XN 2 X

Count(® ! : Count® :

Parameter Set values in sample program Settable range
example
Hgo(Note 1)
Control code Refer to "16.2.4 List of Control Codes".
(Pulse / Sign)
Startup speed [pps] | K500 KO to K4,000,000
K1 to K4,000,000
Target speed [pps] | K10000
*Set a value larger than the startup speed.

8-2
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8.1 Sample Program

Parameter Set values in sample program Settable range
example
Acceleration /
deceleration time K100 KO to K32,767
[ms]
(Note 1)  If the over limit error occurs, set HO to change the limit input valid logic.

B Program

X0 X100 RO
— —/+—oF) O (1)
X1 X100 )J
—,+—DbF
RO
| Fiomv ][ nso | pto | (@)
Fiomv [ ks00 | btz |(b)
"F1ipomv | k10000 | D14 (C)
Fiomv [ kioo | bte  (d)
—F151WRT[ k0 | D0 | k8 | H100 F+—(2)
X0 X100 R1 Y103
H Ao O——0
Y10|3
|
X1 X100 R1 Y104
— —/—oF) 1 O (4)
Y104
H |
X0 R1
— —DF/) O
X1
|~ oF——]
Code Description
(a) Control code
(b) Startup speed
(c) Target speed
(d) Acceleration / deceleration time
(1) Start condition
(2) Writing to shared memory
3) JOG forward operation start
(4) JOG reverse operation start

WUME-FPOHPG-04

8-3



8.1 Sample Program

8.1.2 JOG Operation (Forward, Reverse and Speed Changes)

Forward and reverse rotations are performed using the external switch. Also, the speed is
changed using the external switch.

Positioning unit Control unit X0 X1 X2
N \
.‘

([ Forward JOG switch
Reverse JOG switch .
Low speed/high
speed selector switch
Motor driver Reverse JOG Forward JOG
- Bl Table -
oo
o o Ball screw [ ]
H
(- side) (+ side)
B Pulse output diagram
flpps] A
10000 | = = = = = - pr———— - = = = = =
Reverse :
5000 —————————— —.— - —— . q‘
500 f---f--"q4--"-—"-"-~"-"-~"-"-"-"7-"“"¥y-"~"f-"~""-~"-"-"-"-"-5-- -—--
| £
1100 ! L ! L t[ms]
e [Deoeleration motion starts when the flag is turned OFFA]

JOG reverse CPU—Y103 I
operation start flag (JGF)

JOGreverse CPU—Y104
operation start flag (JGR)

Pulse output  CPU<—X100 |

busy flag (BUSY) AI _________________ l_l _____________
I

Pulse output  CPU«—X101 | | \ I I
I

done flag (EDP)
S e 0K XXX XK
(Pe) F——VVWWWALL___.. WWW__AMWWALL.....

1
1 Count @ 1 : Count @ :

Py
@
<
@
=
[
@
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8.1 Sample Program

B  Shared memory settings

Set values in sample program

deceleration time [ms]

example
Parameter Settable range
Low-speed High-speed
settings settings
Hgo(Note 1)
Control code Refer to "16.2.4 List of Control Codes".
(Pulse / Sign)
Startup speed [pps] K500 KO to K4,000,000
K1 to K4,000,000
Target speed [pps] K5000 K10000 °
*Set a value larger than the startup speed.
Acceleration / K100 KO to K32,767

(Note 1)  If the over limit error occurs, set HO to change the limit input valid logic.

(1)

(c) -1

-(c)-2

—(2)

(3)

(4)

B Program
X0 X100 RO
— /1 oF) O
X1 X100
— +—,/}+— DF
X2 RO
— /1 | [FiDMV | K5000 | DT4 M
X2 RO
— | F1DMV | K10000 |_DT4__H
RO
— | [FiDMv ] Hso [ DT0 |+-(a)
[Fipmv [ k500 | bt2 |+-(b)
[Fiomv [ k100 | bt6 - (d)
—F151WRT| K0 | DTt0 [ K8 | H100
X0 X100 R1 Yf123
— —4/F—oF) A O
Y103
|
X1 X100 R1 Y(1_24
— /A 0F /1 O
Y104
H |
X0 R1
— —DF/) O
X1

WUME-FPOHPG-04
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8.1 Sample Program

Code Description
(a) Control code
(b) Startup speed
(c)-1 Target speed <Low speed>
(c)-2 Target speed <High speed>

(d)

Acceleration / deceleration time

(1)

Start condition

@)

Writing to shared memory

(©)

JOG forward operation start

(4)

JOG reverse operation start

8-6
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8.2 Changing the Speed During JOG Operation

8.2 Changing the Speed During JOG Operation

e Forward and reverse rotations are performed using the external switch. Also, the speed is
changed using the external switch.

e To change the speed during JOG operation, only the "Target speed" parameter in the shared
memory is overwritten after JOG operation has begun.

Positioning unit Control unit X0 X1 X2
\ / [
3] \ ~

( Forward JOG switch
Reverse JOG switch .
Low speed/high
speed selector switch
Motor driver Reverse JOG Forward JOG
i Il Table -
oor—3a
o 2 Ball screw [ :I
H E
(- side) (+ side)
B  Pulse output diagram
f[pps]
10000

5000 ;
500 ;
1 50 ! ' Approx. 105.6 ' t [ms]
N : Approx. 55.6 i '
JOG forward - : :
CPU—Y103 1
operation start - """ il |
(JGF) !
JOG speed  External Lowspeed | __ ____ Highspeed _____________.
selection device — X2

gl Info. )
e The target speed change during JOG operation is available only for Linear acceleration /
deceleration.
e When S acceleration / deceleration is selected, the target speed changed will be ignored.

e Do not change the target speed during the speed down by turning ON and OFF the forward
JOG flag.
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8.2 Changing the Speed During JOG Operation

B Sample program

X0 X100 RO
— —/+—oF) O (1)
X1 X100 )J
H L —or
RO
— | [FiDmv ][ Heo [ DT0 H-(a)
Fiomv | k500 | D12 H~(b)
[ FIDMV [ K5000 | DT4 |—-(c)-1
Fipmv | kioo | D16 H-(d)
—F151WRT[_Ko_ | D10 | k8 [ H100 H—(2)
X2
— 1 DF ) [FiDMmV [ K10000 | D74 }H-(€)-2
LF151WRT| Ko | bDT4 | K2 | H104 M
X0 X100 R1 Y;QB
— /< oFr—/1 O (3)
Y10|3
|
X1 X100 R1 Y104
— —H—oF 11 O (4)
_Y|10|4
|
X0 R1
— —DF/) O
X1
B B ——
Symbol Description
(a) Control code
(b) Startup speed
(c)-1 Target speed <Low speed>
(c)-2 Target speed <High speed>
(d) Acceleration / deceleration time up to the initial speed
(1) JOG start
(2) Writing to shared memory
3) JOG forward operation start
(4) JOG reverse operation start
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8.2 Changing the Speed During JOG Operation

B Acceleration / deceleration time when the speed is changed

e If the JOG speed is changed during JOG operation, it is not possible to specify the
acceleration / deceleration time when the speed changes.

e The acceleration / deceleration time is determined by the "Rate of acceleration”, which is the
speed change from the startup speed to the point where the first target speed is reached,
and the acceleration / deceleration time continues to change until this "Rate of acceleration”
becomes constant.

Example: Acceleration / deceleration time for a sample program

1. Time until the low-speed specification for JOG operation

The acceleration / deceleration time specified by the program serves as the acceleration /
deceleration time, just as it is.

Acceleration / deceleration time = 50 ms
Acceleration rate = (5000 [pps] - 500 [pps] / 50 [ms] = 90 [pps/ms]

2. Time from the JOG speed of the low-speed specification to the JOG speed of the high-
speed specification
Acceleration / deceleration time = (10000 [pps] - 5000 [pps] / 90 [pps/ms] = Approx. 55.6
[ms]

3. Time from the JOG speed of the high-speed specification to when pulse output stops

Acceleration / deceleration time = (10000 [pps] - 500 [pps] / 90 [pps/ms] = Approx. 105.6
[ms]
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8.3 Operation of /0O Flags Before and After JOG Operation

8.3 Operation of I/0 Flags Before and After JOG Operation

® Time chart

Output frequency
f[pps]
ft
I
I
I
I
:
fs :
I
| After the start flag is turned ON, ' [ The start signal is i d wh Ti t
(el Saredn e | 1 sl ety | Tmetir
! ! 1 1 '/ ! !
— 1 : : ot : :
JOG forward ~ CPU—Y103 l'_l, L ' . | |
operation start [l +2 T T ; |
(JGF) B — | |
on starts when the
T |- o
recedence. \ | I |
IJ/ ] 1 I I
! 1 | | 1
[} 1 1
JOGreverse CPU—Y104 1y . I I |
operation start | I |_ _________ 1
(JGR) : o :
1 1 1 !
I ] 1 I
| 1 1 !
Turns OFF after one scan from ! ! Turns ON when pulse output :
when the start flag has turned ON. : : is completed. I
I / I 1 I
1 )
Pulse output CPU+X100 — 1 — 1 scan [
busy flag (BUSY) _rI:_'L """""" El_rl"t """""" :I_
1 1 1 !
I ] 1 I
I ] 1 I
1 1 | :
! OFF aft i
M\ren: the stZrteﬂraognﬁassc?unrnreodmO_] :
I I
I,
Pulse output CPU«X101 : " — 1 scan 'I
done flag (EDP) : - -: - ---
1 1 !
I 1 I
B Operation of each /O flag
1/0 No. Signal Operation
name
Forward
Y103 JOG start | e JOG operation is initiated based on the parameter written to the positioning unit.
flag e The flag is not initiated during the time that the pulse output busy flag (X100) is ON.
Reverse e |f the start flag for forward and reverse rotation go ON at exactly the same timing,
Y104 JOG start forward rotation takes precedence.
flag
Pulse e This goes ON with the next scan after JOG operation has been initiated, and goes
X100 output OFF when the pulse output is completed.
busy e Operation cannot be shifted to any other operation while this signal is ON (except for
flag a forced stop and a deceleration and stop).

8-10
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8.3 Operation of /0O Flags Before and After JOG Operation

1/0 No. Signal Operation
name

e This flag is shared among E point control, P point control, JOG operation, JOG
positioning operation and home return (except for a pulser input operation).

Pulse e This goes ON when pulse output is completed, and is maintained until the next E
point control, P point control, JOG operation, JOG positioning operation, home
X101 ggtnpem return, or pulser input operation is initiated.

e This flag is shared among E point control, P point control, JOG operation, JOG

flag positioning operation, home return and pulser input operation.

(Note 1)  The I/O numbers in the above table are those for the unit slot number "0". The 1/0O numbers actually
allocated are the numbers based on the starting word number allocated to the unit.
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8.4 Operation at Over Limit Input

8.4 Operation at Over Limit Input

B Operation at over limit input

Operations depend on the status of over limit input (+) and over limit input (-) as follows.

Condition Direction Limit status Operation
N ) Not executable, Error
Forward Over limit input (+): ON oceUrs.
When JOG operation is Over limit input (-): ON Executable
started Over limit input (+): ON Executable
Reverse
Lo . Not executable, Error
Over limit input (-): ON ocCUrs.
Forward Over limit input (+): ON Stop, Error occurs.
During JOG operation
Reverse Over limit input (-): ON Stop, Error occurs.

B [nput valid logic of over limit input

e When the over limit switches (+) (-) are not connected to the positioning unit, change the
over limit input valid logic of the control code to "Input valid when power is supplied". The
default is "Input valid when power is not supplied", and an over limit error occurs.

B Precautions on Over limit switch

e An over limit input valid for JOG operation, home return and pulse input operation is the one
logically found in the direction of the table movement. That is, if an over limit switch (-) is
input for a movement in (+) direction or an over limit switch (+) is input for a movement in (-)
direction, the table will not stop.

e Make sure that an over limit switch (+) is set in the direction of the elapsed value increment
and an over limit switch (-) in the direction of the elapsed value decrement.

e When a switch is not set in the correct direction, the followings might be a cause. Check your
settings and correct them.

* An over limit switch, (+) or (-), is not set in a correct direction.
+ CW/CCW output method is set reverse for the connection of the pulse output unit and the
motor driver.
» A sign input logic is set reverse for the connection of the pulse output unit and the motor
driver.
The control codes are to specify the reverse direction of the rotation for the pulse output
(forward or reverse) in the program.
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8.5 Precautions on Programming

8.5 Precautions on Programming

H Common precautions to each operation

e The same shared memory areas to which the various control parameters are written are
used for acceleration / deceleration control, JOG operation, JOG positioning operation, home
return, and other types of control. These should not be overwritten by other conditions.

e If the values for the startup speed, target speed, acceleration / deceleration time, or position
command value exceed the range of values which can be specified, a set value error will
occur, and operation cannot be initiated.

e The number of the startup contact varies depending on the number of axes and the
installation position.

e The specified slot number and shared memory address vary depending on the slot position
and axis number of the positioning unit.

B Characteristics of JOG operation function

e If forward and reverse rotations are started at the same timing, forward rotation takes
precedence. If one or the other is started first, rotation in that direction takes precedence.

e \When re-started during deceleration, the rotation will again accelerate if in the same
direction.

e A setting change can only be made during JOG operation if "linear acceleration /
deceleration" is selected.
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9 JOG Positioning Operation
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9.1 Sample Program

9.1 Sample Program

9.1.1 Increment (Relative Value Control): Plus (+) Direction

e JOG positioning operation is initiated using the input signal from the external switch as a
trigger to perform position control.

e For this control, the "Increment" method is used, and a positive value is specified for the

position command value.

Positioning unit

Control unit

X3

JOG positioning
operation start switch

Position control

start input switch

]

B Pulse output diagram

7
Motor driver Table
3
oo
o O Ball screw
(- side)

(+ side)

flpps]
10000 f---------
' i 10000 bulsed
500 f----f---- d-mmeeneee Eemseeandeees
: 100 : : 1100} ms]
JOG X3(CPU)—-Y108 |: ] i H
positioning H T
operation start H ' Positioning control starts from
JOG  External device — Unit E |_I H
positioning ' H H
start input H H '
Pulse output CPU<—X100 | _______________ E_ ______________ |
busy flag (BUSY) ! H !
Pulse output CPU—X101 E : I .......................
done flag (EDP) H ! H
: ! 140000
Elapsed value ———MMMAM/ """~ "" jmm e m————
(Pe) ——VWYYWW- oo deeneean d
H Count @
; i
E 1 Position control ! Counts when stopped
start input
B Operations of each flag
1/0 No. Signal name Operation
Y108 JOG positioning JOG positioning operation is initiated based on the parameter written to the
operation start flag | unit.

9-2
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9.1 Sample Program

1/0 No. Signal name Operation

X100 Pulse output busy | Turns on during JOG positioning operation, and turns off when pulse output
flag is completed.
Pulse output done Turns on when pulse output is completed, and is maintained until the next E

X101 point control, P point control, JOG operation, JOG positioning operation,
flag home return, or pulser input operation is initiated.

B Shared memory settings

Parameter

Set values in sample program
example

Settable range

Control code

Hgo(Note 1)
(Pulse / Sign, Increment)

Refer to "16.2.4 List of Control Codes".

Startup speed [pps]

K500

KO to K4,000,000

Target speed [pps]

K10000

K1 to K4,000,000
*Set a value larger than the startup speed.

Acceleration /
deceleration time [ms]

K100

KO to K32,767

Position command
value [pulse]

K10000(Note 2)

K-2,147,483,648 to K2,147,483,647

(Note 1)
(Note 2)

B Program

It becomes a set value error in the absolute method.

If the over limit error occurs, set HO to change the limit input valid logic.

X3 RO
— F—DF) O (1)
RO
— | [FiDMvV ] Heo [ DTO |+-(a)
[Fipmv ][ Ks00 | D12 -(b)
[ F1DMV [ K10000 [ DT4 |-(C)
Fiomv | kioo | prte  -(d)
[F1iDMV | K10000 | _D18__|-(€)
—JF151WRT[ K0 | D70 | K10 | H100 H—(2)
RO Y108
— | O (3)
Code Description
(a) Control code
(b) Startup speed
(c) Target speed
(d) Acceleration / deceleration time

WUME-FPOHPG-04
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9.1 Sample Program

Code Description

(e) Position command value

(1) Start condition

(2) Writing to shared memory

3) JOG positioning operation start for the 1st axis

9.1.2 Increment (Relative Value Control): Minus (-) Direction

e JOG positioning operation is initiated using the input signal from the external switch as a
trigger to perform position control.

e For this control, the "Increment" method is used, and a negative value is specified for the
position command value.

X3
Positioning unit Control unit JOG positioning operation
start switch
Position control
( start input switch
Motor driver P —— Table
—J
oo
118 Ball screw [
(- side) (+ side)
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9.1 Sample Program

B Pulse output diagram

flpps]
10000
110000 pulses’
500 |- - ff-om b mmm s
100, tims]
JoG X3(CPU)—Y108

positioning
operation start (JGST)

JOG External - l_l
positioning device — Unit H H
start input

Pulse output
busy flag (BUSY)

Pulse output CPU<X101

CPU—X100 _! _________________ ;. ................. L

done flag (EDP)

Elapsed value : """"" E """""" :
(Pe) / B P )oooooo‘ 0

Count® L f
10000] I—{ 0]

+ Position control

E Counts when stopped
'

+ start input
B Operations of each flag
1/0 No. Signal name Operation
Y108 JOG positioning JOG positioning operation is initiated based on the parameter written to the
operation start flag | unit.
X100 Pulse output busy Turns on during JOG positioning operation, and turns off when pulse output
flag is completed.
Pulse outout done This goes ON when pulse output is completed, and is maintained until the
X101 fla p next E point control, P point control, JOG operation, JOG positioning
9 operation, home return, or pulser input operation is initiated.

B  Shared memory settings

Parameter Set values in sample program

example

Settable range

Hgo(Note 1)
(Pulse / Sign, Increment)

Control code

Refer to "16.2.4 List of Control Codes".

Startup speed [pps] K500

KO to K4,000,000

Target speed [pps] K10000

K1 to K4,000,000
*Set a value larger than the startup speed.

Acceleration /

deceleration time [ms] K100

KO to K32,767

Position command

Note 2
value [pulse] K-10000(Note 2)

K-2,147,483,648 to K2,147,483,647

(Note 1)

If the over limit error occurs, set HO to change the limit input valid logic.

WUME-FPOHPG-04
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9.1 Sample Program

(Note 2) It becomes a set value error in the absolute method.
B Program
X3 R1
— | DF) O (1)
R1
— | [Fiomv ] Heo | bro }-(a)
[Fiomv ] k500 | bp12_ H-(b)
[ F1DMV [ K10000 [ DT4 |-(C)
[Fipmv [ k100 | D16 -(d)
[F1DMV | K-10000 | D18 |-(€)
—F151WRT[_Ko__| D10 _| Kio_ | H100 }—(2)
R1 Y108
| O 3)
Code Description
(a) Control code
(b) Startup speed
(c) Target speed

(d)

Acceleration / deceleration time

(e)

Position command value

(1)

Start condition

)

Writing to shared memory

©)

JOG positioning operation start for the 1st axis
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9.2

Operation of 1/0 Flags During JOG Positioning Operation

9.2 Operation of /O Flags During JOG Positioning Operation

B Time chart

Output frequency

flpps]

'
'
'
'
'
'
'
1
v
'

b ee e e .-

[ Y /S R TR S, W (S
»
: ' Time t[s]
!|" Atfter the start flag is turned ON, . P imet|s
1| the pulse output is started in the The start signal is ignored when
1| preset start time. the pulse output busy flag is ON.
4 /
.

JOG positioning CPU—Y108
operation start

(JGST)

JOG
positioning
start input

Pulse output

External
device — Unit

CPU«~X100

busy flag (BUSY)

Pulse output

CPU—X101

done flag (EDP)

Turns ON after one scan from
when the start flag has turned ON.

Turns OFF after one scan from
when the start flag has turned ON.

Turns ON when pulse 1
output is completed. '

~I: — I-—/1 scan

B Operation of each /O flag

1/0 No. Signal Operation
name
JOG
Y108 positioning | ® JOG positioning operation is initiated based on the parameter written to the unit.
operation | e The flag is not initiated during the time that the pulse output busy flag (X100) is ON.
start flag
e This goes ON with the next scan after JOG positioning operation has been initiated,
and goes OFF when the positioning is completed.
Pulse e Operation cannot be shifted to any other operation while this signal is ON (except for
X100 output f d st d a decel : d st
busy flag a forced stop and a deceleration and stop).
e This flag is shared among E point control, P point control, JOG operation, JOG
positioning operation and home return (except for a pulser input operation).
e This goes ON when pulse output is completed, and is maintained until the next E
Pulse point control, P point control, JOG operation, JOG positioning operation, home
X101 output return, or pulser input operation is initiated.
done flag | e This flag is shared among E point control, P point control, JOG operation, JOG
positioning operation and pulser input operation.
(Note 1)  The I/O numbers in the above table are those for the unit slot number "0". The I/O numbers actually

allocated are the numbers based on the starting word number allocated to the unit.
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9.3 Operation at Over Limit Input

9.3 Operation at Over Limit Input

B Operation at over limit input

Operations depend on the status of over limit input (+) and over limit input (-) as follows.

Condition Direction Limit status Operation
N ) Not executable, Error
Over limit input (+): ON ocCUrS.
Forward
Over limit input (-): ON Not executable, Error
JOG positioning operation occurs.
is started
Over limit input (+): ON Not executable, Error
occurs.
Reverse
Lo . Not executable, Error
Over limit input (-): ON 0CCUTS.
During JOG positioning Forward Over limit input (+): ON Stop, Error occurs.
operation Reverse Over limit input (-): ON Stop, Error occurs.

B [nput valid logic of over limit input

e When the over limit switches (+) (-) are not connected to the positioning unit, change the
over limit input valid logic of the control code to "Input valid when power is supplied". The
default is "Input valid when power is not supplied", and an over limit error occurs.

9-8
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9.4 Precautions On Programming

9.4 Precautions On Programming

B Common precautions to each operation

e The same shared memory areas to which the various control parameters are written are
used for acceleration / deceleration control, JOG operation, JOG positioning operation, home
return, and other types of control. These should not be overwritten by other conditions.

e If the values for the startup speed, target speed, acceleration / deceleration time, or position
command value exceed the range of values which can be specified, a set value error will
occur, and operation cannot be initiated.

e The number of the startup contact varies depending on the number of axes and the
installation position.

e The specified slot number and shared memory address vary depending on the slot position
and axis number of the positioning unit.

B Characteristics of JOG positioning operation function

e \When the positioning start input (Timing input) has been already ON when turned ON the
JOG positioning operation start flag, the positioning control is immediately started.

e \When the positioning control start input (Timing input) is turned ON during acceleration, also
the positioning control is immediately started.

e \When the positioning control start input (Timing input) does not go ON after the JOG
positioning operation started up, the pulses keep going out.

e The pulse output unit start counting the number of the output pulses within 15us from when
the positioning control start input (timing input) is ON during the JOG positioning operation.
The time is always stable, enabling the table to stop at the specified position very accurately.
Since each axis is completely independent, the high-accurate stop is possible even with the
multiple axes.

B Role of JOG positioning start flag (Y9)

e The JOG positioning function is based on the assumption that the position control is initiated
after the input from the external terminal (no. BO5 or B14) has been turned ON.

e JOG positioning operation can be initiated by turning the positioning start flag (Y9) ON/OFF
in user programs instead of the input from external terminals.

B Role of timing input monitor flag (XD)

e Turn ON this flag in the program, so that the positioning control start input (Timing input)
status can be monitored.
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10.1 Sample Program

10.1 Sample Program

10.1.1 Search to Home in Minus Direction

e The home return direction is specified with the control code to perform home return.

e The input logic of near home input and home input , and the home return direction are
specified with the control codes.

e The home input is connected to the Z phase output of the motor driver, or to an external
switch or a sensor.

Positioning unit

Motor driver

er I|m|t

sl o

am T {

Control unit
X9
f Home return
E N
; '
Table

Over limit
Home swnch Near home switch switch (+)

B Shared memory settings

Parameter

Set values in sample program example

Settable range

Control code

HDO(Note 1)

Acceleration / deceleration method:Linear
acceleration / deceleration.

Direction of home return: (-) direction of elapsed
value

Home input logic: Input valid when the power is ON

Refer to "16.2.4 List of Control
Codes".

Startup speed [pps]

k500

KO to K4,000,000

K1 to K4,000,000

[ms]

Target speed [pps] | K10000 *Set a value larger than the startup
speed.

Acceleration /

deceleration time K100

KO to K32,767

(Note 1)  If the over limit error occurs, set H50 to change the limit input valid logic.

10-2
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10.1 Sample Program

B Pulse output diagram

flpps]

| Elapsed value decrement direction >

10000

500 l
——p H tms]
Home return CPU—Y102 E_-I H
start (ORGS) ' '
Near home Exts_arnal E I ' «— The operation is n'ot affected by the
input (DOG) device — X107 — b= === signal logic after the near home input ===~
' flag is detected. ;
Home input External : I_I
device — X106 + g
H H Approx. 1 ms
External device < Deviation H l I or 10 ms
counter output v :' oT
Pulse output CPU«X100 H |

busy flag (BUSY)

Home return  CPU«<—X108 . |

dore flag ORGE) |~ Tttt
Elapsed value =Y\ AAAAAAA/" === ===========mm=eccemmeeeeeeeeeeaa.
(Pe) —— MWWV - - e e e e xxxxxm 0

The count value becomes “0”
when the home return is completed.

9
®

B Program

X9 R9

— < DF) O (1)
R9

— | TFIDMV ]| HDO | DTO -(a)

-(b)
(c)

—{F151WRT]_K0_| DT10_| K8 | n100 H—(2)
R9 Y102

— | O (3)

{ FiIDMV | K500 | DT2

{ F1DMV | K10000 | DT4

{ FiDMV | K100 | DT6

T T T T T
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10.1 Sample Program

Code Description

(a) Control code

(b) Startup speed

(c) Target speed

(d) Acceleration / deceleration time

(1) Home return condition

(2) Writing to shared memory

(3) Home return start

10.1.2 Search to Home in Plus Direction

e The home return direction is specified with the control code to perform home return.

e The input logic of near home input and home input , and the home return direction are
specified with the control codes.

e The home input is connected to the Z phase output of the motor driver, or to an external
switch or a sensor.

Positioning unit

Motor driver

1

zzzzzzzzzzzzzzz[

(- side)

Ball screw :I

Control unit X9
E Home return
q
Table Return direction
— -

Over I|m|t Home
switch (- switch

Near home
/ switch /

B Shared memory settings

Over limit
switch (+)

Parameter

Set values in sample program
example

Settable range

Control code

HD4(Note 1)

Acceleration / deceleration
method:Linear acceleration /
deceleration.

Direction of home return: (+) direction
of elapsed value

Home input logic: Input valid when the
power is ON

Refer to "16.2.4 List of Control Codes".

Startup speed [pps]

K500

KO to K4,000,000

10-4
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10.1 Sample Program

Parameter Set values in sample program Settable range
example
K1 to K4,000,000
Target speed [pps] | K10000 °
*Set a value larger than the startup speed.
Acceleration /
deceleration time K100 KO to K32,767
[ms]

(Note 1)  If the over limit error occurs, set H54 to change the limit input valid logic.

B Pulse output diagram

flpps]

10000

500

| Elapsed value increment direction >

Home return  CPU—Y102
start (ORGS)

Near home External

t[ms]

T
1+ “— The operation is not affected by the

...... Loaan ———

input (DOG) device — X107

Home input External

signal logic after the near home input
flag is detected. ,

(2s6) device — X106

External device «— Deviation

Approx. 1 ms
or 10 ms

counter output

Pulse output CPU—X100
busy flag (BUSY)

Home return  CPU—X108

done flag (ORGE)

Elapsed value
(Pe)

Count®

The count value becomes “0” '
when the home return is completed. :

WUME-FPOHPG-04
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10.1 Sample Program

B Program
X9 R9
_| |—( DF ) O (1)
R9
— | [Fiomv ] npa | bro }-(a)
[Fiomv [ k500 | D12 - (b)
{ F1DMV | K10000 | DT4 |- (c)
Fipmv | k100 | Dt - (d)
——{F15TWRT| K0 | D70 | K8 | H1o0 H—(2)
RO Y102
Code Description

(a)

Control code

(b)

Startup speed

(©)

Target speed

(d)

Acceleration / deceleration time

(1)

Home return condition

)

Writing to shared memory

©)

Home return start

10-6
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10.2 Types of Home Return

10.2 Types of Home Return

10.2.1 Home Search Valid Mode

B  What is Home search valid mode

e \When the home position is in between where the table travels or when the direction of the
home return could be in the both directions, the home return in the both directions can be
performed using the over limit switch (+) or over limit switch (-). Setting the control code (the
lower 6th bit) of the shared memory to 1 enables a home position search.

e \When the near home input is made during acceleration, the table automatically reverses the
direction to check ON near home input and then OFF near home input. Then, the home
return operation is automatically executed.

B  When Near home input exists in the direction of home return

The table slows down near the near home and stops at the home position.
Return position Current position
| |
| |
(- side) Return direction

Ball screw

(+ side)

Motor

Q Q o
Over limit
switch (-)
Home switch | \Near home switch Over limit switch (+)

B  When Near home input does not exist in the direction of home return

©

(1) Home return operation starts in the direction specified in the program. The table travels to
the position where the over limit switch (-) is made.

Current position

\ (1) |
| <==---- |
"""""""" A I E—
(-side)  '---- . J - ]
A (+ side)
Motor ; ‘ ;
.1?1%‘: J L
Over limit
switch (-)
\ / Over limit
Home switch | | Near home switch / switch (+)
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10.2 Types of Home Return

(2) When the over limit switch (-) is detected, the table reverses the direction. When the near
home input is once turned ON and the OFF, the table slows down and turns around.

Over limit switch (-) Near home position

(2)
—>

(-) side

\
Motor m[ ‘
‘ (-

Over limit
switch (-)
Home switch /

(3) When the near home is detected again, the speed slows down from the target speed to the
startup speed and the table stops at the home position.
Current position ~ Near home position

(+) side

|

\ Over limit
\ Near home switch switch (+)

(-) side )
(+) side
Motor ]
Over limit
switch (-)
/ \ / Over limit
Home switch | \ Near home switch / switch (+)

B  When Near home input is ON during home return

(1) Home return operation starts in the opposite direction of the one specified in the program.
When the near home return input changes from ON to OFF, the table reverses its direction.
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10.2 Types of Home Return

Near home position
Current position

R
(- side)
i (+ side)
Motor ‘
—
Q ©
Over I|m|t
switch (-
Over limit
Home switch Near home switch switch (+)

(2) When the near home is detected again, the speed slows down from the target speed to the
startup speed and the table stops at the home position.

Home position  Near home position

|
| |
(-) side U AS] E— —

(+) side

Motor

©

Over I|m|t
switch (-
Over limit
Home switch Near home switch switch (+)

e The above operation is also applicable when the speed does not reach the target one before
the table comes to the near home position.

e |n the home search operation, the deceleration stop operation starts when the limit is input.
Therefore, the pulses only for the acceleration / deceleration time that was specified in advance
in the home return operation are output. (Not for the instant stop.) Change the acceleration /
deceleration time to adjust the time before stopping the pulses and outputting the reverse pulse
after the limit signal input.

\r—lﬁ R
A -

10.2.2 Home Search Invalid Mode

B  What is Home search invalid mode

e This is a mode to perform the similar operation as FP2 positioning unit (Model number:
AFP2430, AFP2431).
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10.2 Types of Home Return

e The table does not reverse the direction but stops by detecting the over limit switch (+) or (-).
Setting the control code (the lower 6th bit) of the shared memory to 0 disables a home
position search.

B  When Near home input exists in the direction of home return

The table slows down near the near home and stops at the home position.

Return position Current position

| |
| |
(-) side Return direction

Ball screw

(+) side

Motor

Q Q ©
Over limit
switch (-)
Over limit
Home switch Near home switch switch (+)

B  When Near home input does not exist in the direction of home return

©

Home return operation starts in the direction specified in the program, and the operation stops
when the over limit switch (-) is detected.

Current position

P |
Motor | [N} | iRy |
.JIT;“?’:J L ! |
C )

Over limit
switch (-) /

/ \ / Over limit
Home switch | \ Near home switch / switch (+)

e If the home switch is ON when the home return is requested, the unit recognizes the table is
already home-returned.
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10.3 Flow of Home Return Operation

10.3 Flow of Home Return Operation

10.3.1 When the Home Input is the Z Phase of Servo Amplifier

When near home input is input, the speed slows, and when the startup speed has been
reached, the pulse output unit recognizes the first input Z phase signal as the home input
signal, and stops.

flpps] 4

ft

fs

Home return CPU—Y102
start (ORGS)

The operation is not affected
by the signal logic after the
DOG (near home input flag)

is detected.
0

Near home  External
input (DOG) device — X107

non n n

Home input  device — X106 1

(ZSG) (Phase Z signal) : Phase Z signal input :
\ during deceleration is not H 1 ms or
\ viewed as home input. | I approx. 10 ms

External device « Deviation r )
counter output : !
'

Pulse output CPU<X100 l _____________________________________________________ ;

busy flag (BUSY)

Home return CPU<—X108
done flag (ORGE)

Elapsed value :W HWKX- 0
((=Z=) 700 T e

the home return is completed.

gl Info. )
e Z phase signals input during deceleration are not viewed as home input signals. Deceleration

continues without stopping until the startup speed is reached, and then the motor continues to
rotate at the startup speed until a Z phase signal is input.

e When the home return is completed, the elapsed value stored in the shared memory is cleared
and the deviation counter clear output signal is output. The output time can be changed to
about 10 ms using the control code.

e When the home return is started at where the both of the near home and home inputs are valid,
the operation will be as follows;

* When Home search is valid: Starts home search operation.
* When Home search is invalid: Does not operate.
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10.3 Flow of Home Return Operation

10.3.2 When the Home Input is Through an External Switch

When near home input is input, the speed slows. When the startup speed has been reached,
the home input signal is input and stops.

flpps] 1
ft(5000)
fs(100)
t[ms]r
Ac(200) The operation is not affected
Detects signal edge_ by the signal logic after the
DOG (near home input flag)
r-l /\ is detected.
Home return CPU—Y102 — -
start (ORGS) ‘/ \/
Near home External .
input (DOG) device—X107 m \\,‘—l

Home input External e

(ZSG) device—X106 (Switch) \ | Approx. 1 ms or 10 ms

External device « Deviation

counter output
Pulse output CPU«X100
busy flag (BUSY)

Home return  CPU«<—X108
done flag (ORGE) \‘[The input signal during deceleration ]

is not viewed as home input.
Elapsed value W
(Pe) —

Count O The count value becomes “0” when
the home return is completed.

i Info. )
e Home input signals input during deceleration are not viewed as home input signals.

Deceleration continues without stopping until the startup speed is reached, and then the motor
continues to rotate at the startup speed until a home input signal is input.

e \When the home return is completed, the elapsed value stored in the shared memory is cleared
and the deviation counter clear output signal is output for about 1 ms at the same time. The
output time can be changed to about 10 ms using the control code.

e When the home return is started at where the both of the near home and home inputs are valid,
the operation will be as follows;

* When Home search is valid: Starts home search operation.
* When Home search is invalid: Does not operate.

10-12 WUME-FPOHPG-04



10.4 Operation of 1/0 Flags Before and After Home Return Operation

10.4 Operation of I/O Flags Before and After Home Return Operation

B Time chart

A
Output frequency
flpps]

fspacaafana-

H After the start flag is turned
ol ON, the pulse output is started
- in the preset start time.

Deceleration starts a the rise
of the near home input.

T P ——

»

Timet[ms]

Home return  CPU—Y102
start (ORGS)

Near home  External
input (DOG) device—X107

The pulse output stops
at the rise of the home
input.

Home input  External
(ZSG) device—X106

When the home return is
complete, the signal is output
for the preset time.

-1

Turns OFF when pulse
output is completed.

Pulse output  CPU—X100 | —p! T soon 1
busy flag (BUSY) J """"""""""""""""" H

Turns ON when pulse
output is completed.

The pulse output done flag does
not turn ON when home return
is completed.

External device « Deviation
counter
output

Turns ON after one scan
from when the start flag
has turned ON.

etfecnaaa

s =

BT

Home return  CPU<—X108
done flag (ORGE)

Turns OFF when the next operation
such as E point control, P point

control, JOG operation, JOG

Pulse output  CPU«—X101
done flag (EDP)

positioning operation, home return,
lor pulser input operation is initiated.

~d.

.
[ -

B Operation of each 1/0 flag

1/0 No. | Signal name | Operation

e Home return is initiated based on the parameter written to the positioning unit.
Home return

Y102 start . g;\je flag is not initiated during the time that the pulse output busy flag (X100) is

e Deceleration begins when the near home switch input connected to the
positioning unit becomes valid.
Near home

X107 inout e The leading edge of the signal is detected, so changes to flags following the input
P do not affect operation.

e Confirmation of the input logic is necessary.
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10.4 Operation of 1/0 Flags Before and After Home Return Operation

1/0 No. | Signal name | Operation

e The table stops when the home switch input becomes valid after the near home
switch input connected to the positioning unit became valid.

X106 Home input e The leading edge of the signal is detected, so changes to flags following the input
do not affect operation.

e Confirmation of the input logic is necessary.

Deviation e This goes ON for approximately 1 ms or 10 ms after the home return has been
- counter clear completed.
output e This is used in systems in which a servo amplifier is used.

e This goes ON with the next scan after home return has been initiated, and goes
OFF when the pulse output is completed.

e Operation cannot be shifted to any other operation while this signal is ON (except
for a forced stop and a deceleration and stop).
e This flag is shared among E point control, P point control, JOG operation, JOG

positioning operation and home return (home search) (except for a pulser input
operation).

Pulse output

X100 busy flag

e This goes ON when home return is completed, and is maintained until the next E
point control, P point control, JOG operation, JOG positioning operation, home
return (home search), or pulser input operation is started.

Home return

X108 done flag

e The pulse output done flag does not go ON when home return is completed.

e Before home return is started, this goes from ON to OFF when E point control, P
point control, JOG operation, JOG positioning operation or pulser input operation
is completed.

e If this is OFF before home return is started, it remains OFF and does not change.

e This flag is shared among E point control, P point control, JOG operation, JOG
positioning operation and pulser input operation.

Pulse output

X101 done flag

(Note 1)  The I/O numbers in the above table are those for the unit slot number "0". The 1/0 numbers actually
allocated are the numbers based on the starting word number allocated to the unit.
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10.5 Home and Near Home Input Logic

10.5 Home and Near Home Input Logic

10.5.1 When "Input Valid When Power is Supplied” is Specified

In cases like that below, when power is supplied to the input circuit of the unit, the "Power
supplied" control code for the program is selected from the control code table.

B When "Input valid when power is supplied” is specified

1. If the input switch contact is the normally open contact
2. If the input sensor goes ON when the home or near home position is detected
3. When the Z phase of the driver is connected

W
'
i
'
i
'
|
|

Lo

—- Ep——

g1 Info. )

e For the details of control codes, refer to "16.2.4 List of Control Codes".

10.5.2 When "Input Valid When Power is not Supplied” is Specified

In cases like that below, when power is supplied to the input circuit of the unit, the "Power not
supplied" control code for the program is selected from the control code table.

B  When to specify "Input valid when power is not supplied”

1. If the input switch contact is the "b" contact
2. If the input sensor goes OFF when the home or near home position is detected
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10.5 Home and Near Home Input Logic

Current stops flowing when the home or near home position is detected.

10-16
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10.6 Practical Use for Home Return

10.6 Practical Use for Home Return

10.6.1 When One Switch is Used as the Home Input

B Connection

The home input switch is connected. No near home input switch is connected.
Positioning unit Control unit

B [nput logic settings

The control code in the shared memory should be set as indicated below.
e Home input logic: Input is valid when power is supplied.
e Near home input logic: Input is valid when power is not supplied.

B Operation

e When home return is started, the motor rotates in the direction of home return.

e The motor rotates at the startup speed. At this time, the near home input is already ON due
to the input logic setting.

e The motor stops when the home input turns ON and becomes valid.
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10.6 Practical Use for Home Return

Home
mup ‘

flpps]
fs(100) |
tms]
Home return  CPU—Y102 |——|
start (ORGS)
Nearhome External 1 _ .
input (DOG) device — X107 rl
Home input External
device — X106 _l Approx. 1 ms
External device «— Deviation or 10 ms
counter output |

Pulse output  CPU«X100
busy flag (BUSY)
Home return  CPU«X108
done flag (ORGE)

(Pe) Count © The count value becomes “0” when

the home return is completed.

'm

e Home return is executed at the startup speed.

e \When the home input is connected to the Z phase output of the motor driver, one switch cannot
be used as the home input.

e The above example is only applicable in the home search invalid mode.

10.6.2 When One Switch ON and OFF are Assigned to Near Home Input and
Home Input

B Environment available for this

The system in which the near home input switch is once turned ON and then OFF when the
home return is started.

Near home Home Home
| s
a | 7
ON OFF

B Connection

Near home input and home input are connected to the near home input switch.
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10.6 Practical Use for Home Return

Switch
(Near home switch)
To (B3 or B12) home input

To (B4 or B13) near home input 47
+
To (A3, A5 or A12, A14)

24V DC

B |nput logic setting (When the switch of a normally open contact is used)

The control code in the shared memory should be set as indicated below.
e Home input logic: Input valid when the power is not ON
e Near home input logic: Input valid when the power is ON

B Operation

e When home return is started, the motor rotates in the direction of home return.

e \When the near home input switch is turned ON, the speed slows down to the startup speed.
The motor rotates further and the near home input will be OFF.

e At this point, the home input should already be ON, as a result of the input logic, and the
motor stops.

Near home Home Home
mp |
T

flpps]

Detects signal tms]
edge.

Home return start
(ORGS) CPU—Y102 |——| /\

. \
Near home input T
(DOG)  External device —X107 ‘/ \ '

Home input \\“
(zsG)  External device —X106

External device « Deviation counter output ‘_|Approx. 1'ms or 10 ms
Pulse output

busy flag (BUSY) CPU«<X100

Home return
done flag (ORGE) CPU—X108

e The near home input should be ON for the time more than the deceleration time.

The operation of the near home input will not be affected by the signal logic change after the
near home input is detected.
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10.7 Over Limit Input

10.7 Over Limit Input

Operations depend on the status of over limit input (+) and over limit input (-) as follows.

B Operation at over limit input (Home search is valid)

Condition Direction Limit status Operation
Over limit input (+): ON Executable
Forward
When Home return Over limit input (-): ON Executable
operation is executed Over limit input (+): ON Executable
Reverse
Over limit input (-): ON Executable
Forward Over limit input (+): ON Autorr:_atlc reverse
During Home return operation
operation ;
Reverse Over limit input (-): ON Automgtlc reverse
operation
B  Operation at over limit input (Home search is invalid)
Condition Direction Limit status Operation
Lo . Not executable, Error
Forward Over limit input (+): ON 0CCUrS.
When Home return Over limit input (-): ON Executable
operation is executed Over limit input (+): ON Executable
Reverse
Lo . Not executable, Error
Over limit input (-): ON 0CGUrS.
During Home return Forward Over limit input (+): ON Stop, Error occurs.
operation Reverse Over limit input (-): ON Stop, Error occurs.

B [nput valid logic of over limit input

e When the over limit switches (+) (-) are not connected to the positioning unit, change the
over limit input valid logic of the control code to "Input valid when power is supplied". The
default is "Input valid when power is not supplied”, and an over limit error occurs.

B Precautions on Over limit switch

e An over limit input valid for JOG operation, home return and pulse input operation is the one
logically found in the direction of the table movement. That is, if an over limit switch (-) is
input for a movement in (+) direction or an over limit switch (+) is input for a movement in (-)

direction, the table will not stop.

e Make sure that an over limit switch (+) is set in the direction of the elapsed value increment
and an over limit switch (-) in the direction of the elapsed value decrement.

e When a switch is not set in the correct direction, the followings might be a cause. Check your

settings and correct

them.

1) An over limit switch, (+) or (-), is not set in a correct direction.
2) CW / CCW output method is set reverse for the connection of the pulse output unit and

the motor driver.

3) A sign input logic is set reverse for the connection of the pulse output unit and the motor

driver.

10-20
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10.7 Over Limit Input

4) The control codes are to specify the reverse direction of the rotation for the pulse output
(forward or reverse) in the program.
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10.8 Precautions on Programming

10.8 Precautions on Programming

Common precautions to each operation

The same shared memory areas to which the various control parameters are written are
used for acceleration / deceleration control, JOG operation, JOG positioning operation, home
return, and other types of control. These should not be overwritten by other conditions.

If the values for the startup speed, target speed, acceleration / deceleration time, or position
command value exceed the range of values which can be specified, a set value error will
occur, and operation cannot be initiated.

The number of the startup contact varies depending on the number of axes and the
installation position.

The specified slot number and shared memory address vary depending on the slot position
and axis number of the positioning unit.

Precautions on programming (Home return)

Set the startup speed to 1 pps or more. The value set for the startup speed will be the setting
for the creep speed.

The control code settings vary depending on the logic of the connected near home input or
home input.

Characteristics of Home Return Function

The pulse output unit stops the pulse output within 1 us from when the home input is ON.
The time is always stable, enabling the highly accurate home return. Since each axis is
completely independent, the home returns by the multiple axes at the same time are
possible.

10-22
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11 Pulse Input Operation
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11.1 Sample Program

11.1 Sample Program

11.1.1 Pulser Input Operation (Transfer Multiple: 1 Multiple Setting)

Pulses are output according to the input from the pulser. The input mode, pulse input transfer
multiple and pulse output transfer multiple are specified using the control code.

Positioning unit 2-axis type XC Pulser input enabled

J Pulser

Motor driver Table

Reverse Forward
1 (- side) <4---- ] }
oo (+ side)
<) Ball screw

S [ [
\ _H U Motor \L j\ j

11-2 WUME-FPOHPG-04



11.1 Sample Program

B Pulse output diagram

f(pps)

1000

AR AR AR AR A AR AR AR AR AR AN
| Elapsed value increment direction !E\IE\JPsed value decrement directiond

A33A3LNNLMLNMANANANANNNNNNNY

Pulser input ~ CPU—Y107

enabled (PEN)
Pulse output  CPU«—X101
done flag (EDP)

External device

— Pulser Input A phase

External device
— Pulser Input B phase

External device
— Pulse Output A phase

External device
— Pulse Output B phase

_——— -1 -
|

RN U

[
f
L
6

[Pulser forward operation] [Pulser reverse operation]

PhaseA J- - L __J__1_ PhaseA—L - 111
PhaseB— L _1__[__1 PhaseB__ - L_I__1_
B Shared memory settings
Parameter Set values in sample program example Settable range
(Note 1) " :
Control code H80 . geger to 16.2.4 List of Control
Transfer multiple: x1 odes’.
Target speed [pps] | K1000 K1 to K4,000,000

(Note 1)  If the over limit error occurs, set HO to change the limit input valid logic.
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11.1 Sample Program

B Program
XB RB
— | O (1)
RB
— | [Fipmv ][ _Hso | bTo_ H-(a)
—F151WRT| ko | DTo [ K2 [ H100 |+—(2)
[F1pmv [ k1000 | b14 }H-(C)
—fF151WRT_Kko_ | D14 | Kz | Hiod F+—(2)
RB Y107
— | O 3)
Code Description
(a) Control code

(c) Target speed

(1) Start condition

(2) Writing to shared memory

3) Pulser input enabled

11.1.2 Pulser Input Operation (Transfer Multiple: 5 Multiple Setting)

Pulses are output according to the input from the pulser. The input mode, pulse input transfer
multiple and pulse output transfer multiple are specified using the control code.

Positioning unit 2-axis type XC Pulser input enabled

P J Pulser
Motor driver Reverse Table Forward
1 (- side) <4---- ] }
= (+ side)
<) Ball screw

S [ [
\ _H U Motor \L j\ j
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11.1 Sample Program

B Pulse output diagram

f[pps]

enabled (PEN)

done flag (EDP)

1 1
1 1
Pulse output  CPU«X101 | X
1 1
1 1

External device

— Pulser Input A phase ! !

External device

I I I l I
— Pulser InputB phase [ T '~~~ "7 [

External device

« Pulse Output A phase

External device

«— Pulse Output B phase

| Elapsed value increment direction

\\Elapsed value decrement directionk\\i

AAMNNNNNNNNMANMMNNNANNNANANNNNNY

I

S O

Pulser input CPU—-Y107 |

[Pulser forward operation]

PraseA - LT
Prasep— L1 11

[Pulser reverse operation]

Phase AL 1]
Phasep L1

B Shared memory settings

Parameter Set values in sample program example Settable range
H280(Note 1) .

Control code Refer to "16.2.4 List of Control Codes".
Transfer multiple: x5

Target speed [pps] | K5000 K1 to K4,000,000

(Note 1)  If the over limit error occurs, set H200 to change the limit input valid logic.
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11.1 Sample Program

B Program
XC RC
— | O (1)
RC
— | [FiDMV ] H280 | DTO |+-(a)
—F151WRT| ko | D10 [ K2 [ H100 F+—(2)
[F1DMV | K5000 | DT4 }+-(C)
—JF151WRT|_Ko_ | D14 | K2 | Hiod F+—(2)
RC Y107
— | O (3)
Code Description
(a) Control code
(c) Target speed
(1) Start condition

)

Writing to shared memory

@)

Pulser input enabled
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11.2 Operation of 1/0 Flags During Pulser Input Operation

11.2 Operation of /0 Flags During Pulser Input Operation

B Time chart

[Pulser forward operation] [Pulser reverse operation]

PhaseA_[__l_[__]._
Phase B—I_-]_l-__

PhaseA_I_-]_l___
PhaseB—[__l_[__]._

f[pps]

| Elapsed value increment direction kEIapsed value decrement directionﬂ

0L

! |

vior | [T
(PEN) J;

X100

(BUSY)

bl

I [
| [
| [
T T
1 1 I I
o ! aTAa-
|Pu|se output busy flag does not change. ' [ R B
) R
“b--r-Tor-oror-
1 1 1 1
T T T T T T T - T T T T T
! 1 1 1 1
. | [
N ] [

Extemnal device — Pulser
Input A phase

Input from the pulsar

Input B phase

External device — Pulse
Output A phase

Output to the driver

[Ex(ema device — Pulser

External device — Pulse
Output B phase

B Operation of each /O flag

1/0 No. Signal name Operation
e Pulser input operation status is initiated based on the parameter written to the
Y107 Pulser input positioning unit.
enabled e This does not shift to the enabled status while the pulse output busy flag
(X100) is ON.
X100 Pulse output e The ON / OFF status of the pulse output busy flag does not change even if the
busy flag pulser input enabled flag (Y107) goes ON.
e This goes from ON to OFF if E point control, P point control, JOG operation,
JOG positioning operation or pulser input operation is completed before pulser
Pulse outout input operation.
X101 P e This goes from OFF to ON when the pulser input enabled flag (Y107) goes
done flag OFFE.
e This flag is shared among E point control, P point control, JOG operation, JOG
positioning operation and pulser input operation.

(Note 1)  The I/O numbers in the above table are those for the unit slot number "0". The I1/0 numbers actually
allocated are the numbers based on the starting word number allocated to the unit.
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11.3 Operation at Over Limit Input

11.3 Operation at Over Limit Input

B Operation at over limit input

Operations depend on the status of over limit input (+) and over limit input (-) as follows.

Condition

Direction

Limit status

Operation

Over limit input (+): ON

Not executable, Error
occurs.

Forward
When Pulser input Over limit input (-): ON Executable
operation is executed Over limit input (+): ON | Executable (Note 1)

Reverse

Lo . Not executable, Error
Over limit input (-): ON 0CCUrS.

During Pulse input Forward Over limit input (+): ON Stop, Error occurs.
operation Reverse Over limit input (-): ON Stop, Error occurs.

(Note 1)  The Pulse / Sign output mode can be executed. An over limit error occurs when the CW or CCW
output mode has been set.

B Input valid logic of over limit input

e \When the over limit switches (+) (-) are not connected to the positioning unit, change the
over limit input valid logic of the control code to "Input valid when power is supplied". The
default is "Input valid when power is not supplied", and an over limit error occurs.

B Precautions on Over limit switch

e An over limit input valid for JOG operation, home return and pulse input operation is the one
logically found in the direction of the table movement. That is, if an over limit switch (-) is
input for a movement in (+) direction or an over limit switch (+) is input for a movement in (-)
direction, the table will not stop.

e Make sure that an over limit switch (+) is set in the direction of the elapsed value increment
and an over limit switch (-) in the direction of the elapsed value decrement.

e \When a switch is not set in the correct direction, the followings might be a cause. Check your
settings and correct them.
1) An over limit switch, (+) or (-), is not set in a correct direction.

2) CW / CCW output method is set reverse for the connection of the pulse output unit and

the motor driver.

3) A sign input logic is set reverse for the connection of the pulse output unit and the motor

driver.

4) The control codes are to specify the reverse direction of the rotation for the pulse output
(forward or reverse) in the program.
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11.4 Precautions on Programming

11.4 Precautions on Programming

H Common precautions to each operation

e The same shared memory areas to which the various control parameters are written are
used for acceleration / deceleration control, JOG operation, JOG positioning operation, home
return, and other types of control. These should not be overwritten by other conditions.

e If the values for the startup speed, target speed, acceleration / deceleration time, or position
command value exceed the range of values which can be specified, a set value error will
occur, and operation cannot be initiated.

e The number of the startup contact varies depending on the number of axes and the
installation position.

e The specified slot number and shared memory address vary depending on the slot position
and axis number of the positioning unit.

B Precautions on programming (Pulser input operation function)

e \When counting the 2-phase input such as the input from the encoder, specify the control
code of the shared memory to set the pulse input transfer multiple to "4 multiple setting" (x 4)
or "2 multiple setting" (x 2) to prevent counting error.

e Set the target speed to a moderately large value according to the pulse output transfer
multiple during pulser input operation. If the pulse output transfer multiple is large and the
target speed is small, the command for the next pulser input may be executed before
completing the pulse output for the specified number of pulses, and the output for the
number of input pulses may not be obtained.

e Do not turn ON the pulser input enabled flag (Y107) for using the feedback counter function.
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11.5 Types of Manual Pulse Generators that Can be Used

11.5 Types of Manual Pulse Generators that Can be Used

B A pulse generators should be used for which the number of output pulses is

"25P/R" (25 pulses per cycle).

With the "100P/R" (100 pulses per cycle) type, four pulses are output per click, and operation
may not be accurate in some cases.

B A line driver output type is recommended.

A transistor open collector output type or transistor output type with pull-up resistance may be

used.

B Recommended manual pulsers

Manufacturer Model Remarks
E%kylf’t dSOKUteikizai RE45BA2D5C Black with no TOSOKU logo mark
Nemicon Corporation UFO0-0025-2D Black with no logo mark

B Please visit the following site for inquiries about the manual pulsers.

Tokyo Sokuteikizai Co.,Ltd. http://www.tosoku-inc.co.jp
Nemicon Corporation https://www.nemicon.co.jp/nemicon/
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12.1 Sample Program

12.1 Sample Program

12.1.1 Deceleration Stop and Forced Stop

The deceleration stop flag or forced stop flag allocated to the positioning unit is turned ON.

B Pulse output diagram: Deceleration stop operation (In-progress stop)

f[pps]
i

10000 - = - - - -

300} - - -

oy

Time t [s]

start (EST)

Deceleration CPU—Y106
stop (DCL)

I
|
E point control  CPU—Y100 I'-I
I
I
I
I
L
I
I

I

I

L L

Pulse output CPU—X100 "
busy flag (BUSY) _I __________ :_ - -

I

I

Pulse output - _I __________ - - -
done flag (EDP) CPU—X101 .

B Pulse output diagram: Forced stop operation (Emergency stop)
f [pps] A

10000 - - - - - -

300 - - -

oy

Time t [ms]

start (EST)

Forced stop  CPU—Y105
(EMR)

' 1
I
I
E point control CPU—Y100 !
[ ;
I
I
1
I
I

Pulse output  CPU—X100 _'_I
busy flag (BUSY) ~femmd — = = = = - — - =
Pulse output  CPU—X101 _l ————————— .
done flag (EDP)
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12.1 Sample Program

B Program
X0 RO
— < DF) O—
RO
— | [F1DMV ] H80_ | DT0_ |
[FipmMv ] K300 | DT2 |
| F1DMV [ K10000 | DT4 | )
] FiDMV | K300 | DT6 |+
[ F1DMV | K50000 | DT8 |
—F151WRT] Ko [ D10 [ K10 [ H100
RO Y100
— | O—-
XD Y106
— | O @)
XE Y105
miL O 3)
Code Description
(1) E-point control positioning operation program example
(2) In-progress stop
3) Emergency stop
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12.2 Operations for Deceleration Stop and Forced Stop

12.2 Operations for Deceleration Stop and Forced Stop

12.2.1 Deceleration Stop

e If the deceleration stop flag is turned ON during operation, the operation is interrupted, and
the speed slows.

e When the startup speed is reached, pulse output stops. This operation is common to E point
control, P point control, home return, JOG operation and JOG positioning operation. For
pulser input operation, pulse output stops.

4
flpps]

10000

In the case of acceleration,
deceleration is performed
at the rate of acceleration.

300

tims]

E point control cpy—Y100 :D.eceleration time |-i—| :
start (EST) : : L

Deceleration CPU—Y106 : h : M
stop (DCL) - - -

gl Info. )

e \When a deceleration stop has been executed, deceleration is carried out based on the
acceleration rate determined by the data specified in the shared memory area at that point, and
continues until the startup speed is reached.

e |f the deceleration stop flag goes ON during deceleration or acceleration, deceleration is carried
out at the rate of acceleration in effect at that time.

12.2.2 Forced Stop

e [f the forced stop flag goes ON during operation, pulse output stops immediately.

e This operation is common to E point control, P point control, home return, JOG operation,
JOG positioning operation and pulser input operation.
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12.2 Operations for Deceleration Stop and Forced Stop

f [pps]
A
10000 - = - - - -

1

1

1

1

|

300} - - - X

1

1100 1

|

E point control CPU—Y100

I
I
I
I
|
start (EST) 1 T
I I
| |
Pulse output CPU<X100 |
busy flag (BUSY) _II """""" "
I I
Pulse output ~ CPU<—X101 X [
done flag (EDP) T 1
I I

I

Forced stop CPU—Y105 1

(EMR)

Time t [ms]

WUME-FPOHPG-04
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12.3 Operation of I/O Flags Before and After Stop

12.3 Operation of I/O Flags Before and After Stop

® Time chart

Output frequency‘
f[pps]

In-progress stop Emergency stop

-

>
Time t[s]

E point control CPU—Y100 r-l r]
start (EST) - - -
Deceleration motion begins as
soon as the deceleration stop flag
A goes ON.
—
Deceleration ~ CPU—Y106 -I
stop (DCL)
As soon as the forced stop flag
turns ON, pulse output stops.
Forced stop CPU—Y105 r
(EMR)

Turns ON after one scan from when
the forced stop flag has turned OFF.

Pulse output

~ T

Turns OFF after one scan from when
the forced stop flag has tured ON.

busy flag (BUSY)

CPUX100 [ )

Tums ON at the next scan from when the Turns ON after one scan from when
pulse output stops after deceleration motion. the forced stop flag has turned ON.
—
Pulse output CPU«X101

done flag (EDP)

|

B Operation of each I/O flag

1/0 No. | Signal Operation
name
When the deceleration stop flag goes ON, the operation in progress is interrupted,
and deceleration begins.
Decelerati .
Y106 on sto After deceleration has begun and the speed has slowed to the startup speed, pulse
P output stops.
This will be reset when the power turns OFF.
When the forced stop flag goes ON, the operation in progress in interrupted
Y105 Etc())rced immediately, and pulse output stops.
P This will be reset when the power turns OFF.
When the deceleration stop flag goes ON, this flag goes OFF when pulse output is
Pulse completed.
X100 output When the forced stop flag goes ON, this flag goes OFF after one scan from when
busy flag the flag has gone ON.
This will be reset when the power turns OFF.
When the deceleration stop flag goes ON, this flag goes ON when pulse output is
Pulse completed.
X101 output When the forced stop flag goes ON, this flag goes ON after one scan from when the
done flag flag has gone ON.
e This will be reset when the power turns OFF.
(Note 1)  The I/O numbers in the above table are those for the unit slot number "0". The 1/0 numbers actually

allocated are the numbers based on the starting word number allocated to the unit.

12-6
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12.4 Precautions on Stop Operations

12.4 Precautions on Stop Operations

Precautions on programming (Deceleration stop and Forced stop)

The number of the stop input flag varies depending on the number of axes and the
installation position.

B Restarting after deceleration stop or forced stop

e \When a deceleration stop or forced stop is triggered, the start flags for all operations must be
turned OFF before operation can be restarted. This operation is common to E point control,
P point control, home return, JOG operation, JOG positioning operation and pulser input
operation.

B Pulse output done flag after deceleration stop or forced stop

e For either a deceleration stop or a forced stop, the pulse output done flag (X101) goes ON
after operation has stopped. If the pulse output done flag is being used as a trigger signal for
operation after positioning has been completed, the program should be set up so that
operation does not proceed to the next step following a deceleration stop or a forced stop.

B Elapsed value data after forced stop

e Elapsed value data in the shared memory is saved after a forced stop is applied. Under
normal conditions, it is possible that a mechanical error has occurred, so we recommend
performing home return and then starting positioning control again.
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13.1 Sample Program

13.1 Sample Program

13.1.1 Step Out Detection by Comparing Feedback Value with Elapsed Value

e The following example program compares the count of the output pulses with the count of

the feedback pulses at the E point control and makes the deceleration stop if the count is out
of the allowable range.

e For the pulse output elapsed value and the pulse count of the feedback counter, read the
values stored in the shared memory.

Positioning unit

. X0
2-axis type
7
7
Motor
driver Encoder Table
1 10000 pulses
co—>a| | @ P mmemememmmmemeeeeee
o g ot Ball screw \( 1\
\ _H U otor | I
o

(- side)
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13.1 Sample Program

B Pulse output diagram

10000 pulses

A
flpps]
10000 }----- [
500 f-=-=-f----- :
100
—

E point control CPU—Y100

start (EST)

Pulse output CPU—X100
busy flag (BUSY)

Pulse output CPU—X101

tms] >

done flag (EDP)

Elapsed value
(Pe)

Feedback count value
(cY)

20000

Counts when stopped

30000

Counts when started

WUME-FPOHPG-04
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13.1 Sample Program

B Example of program

X0 RO
— F—DF)> O (1)
RO
— | { F1DMV [H200080] DTO H-(a)
{Fibmv [ k500 [ D12 |4-(b)
{ F1DMV | K10000 [ DT4 _H-(c)
[F1iomv [ K100 | DT6_ H-(d)
[F1Dmv [ k10000 | D78 H-(e)
L {F151WRT] _HO | DT0_| K10 | Hi00o H—(2)
R9010
—F150READ] _HO | H10A | K2 | btio H—(3)
—F150 READ] _HO | H10E | Kz | Dr20 H—(4)
———F23DT+] DT10 | K100 | DT12 H 5)
L [F28DT-| DT10 | K100 [ DT14 H
R100
™ D<= | DT12 | DT20 |} O (6)
H D>= | DT14 | DT20 )J
R100 Y106
— | O (7)
RO Y100
_| I )
Code Description

(@)

Control code

(b)

Startup speed

(€)

Target speed

(d)

Acceleration / deceleration time

(e)

Position command value

(1)

Start condition

)

Writing to shared memory

©)

Reading count value of output pulses

4)

Reading count value of feedback pulses.

®)

Setting the allowable difference between the output pulses and the feedback pulses

(6)

Detecting the step out when the allowable range is exceeded

)

Starting the deceleration stop when step out is detected

13-4
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13.2 Feedback Counter Function

13.2 Feedback Counter Function

13.2.1 Feedback Counter Function

B Overview of feedback counter function

The positioning unit has a function to count pulse signals from an external input such as
encoder at high speed.

This function is applied for step out detection by comparing feedback values with elapsed
values.

Count values are stored in the shared memory for each axis.

The values stored in the shared memory can be read and written using user programs.
Writing should be done while the operation is stopped.

B Allocation of shared memory

Pl e | SliEE m‘(e'_lme?(;y aifeliees Name Countable range | Max. counting speed
1staxis |H10E to H10F Feodback Signed 32-bit 4 MHz (2-phase input)
C‘:‘[ep Ia"] oounter 1 2 147,483,648 1Mz (Ditection
2nd axis | H11E to H11F uise Iscrimination input,
to +2,147,483,647 | |ngividual input)

B Usage restrictions on feedback counter function

e The input terminals (terminal numbers A8, B8, A9, B9, A17, B17, A18, B18) are common to
the feedback counter and pulser input. They cannot be used for the same axis in
combination with pulser input operation.

13.2.2 Operation of Feedback Counter

e \When the power supply is turned OFF, the counter value is reset to zero (0).

e \When home return is completed or an error is cleared (YF is turned ON), the counter value is
reset to zero (0).

e If the count value exceeds the maximum (or minimum) value, it returns to the minimum
(maximum) value. Pulse output does not stop if this occurs, and no error occurs.

A4
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
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13.2 Feedback Counter Function

13.2.3 Feedback Counter Settings

e The mode can be changed by rewriting the control code in the user program.

e \When counting the 2-phase input such as the input from the encoder, set the pulse input
transfer multiple to "4 multiple setting" (x 4) or "2 multiple setting" (x 2) using the control code
to prevent counting error.

B Items that can be set using the control code

Shared memory
Axis No. address Item Bit Setting item | Selectable range
No. (Hex)
1st axis . Rotation
H101 Bit 0 L Forward / Reverse
Control code direction
2nd axis | H111 Bit 1 Count Countable / Not countable

B Shared memory address

1st axis (H101), 2nd axis (H111) (high word)

151413121110 9 8 7 6 5 4 3 2 1 0

g1 Info. )

e For the details of control codes, refer to "16.2.4 List of Control Codes".

[—] :Represents invalid bits.

Pulse input
0 (Default) 1
0 |Rotation | Eorward | Reverse
1 | Count Count possible | Count not possible

Pulse input mode

e

3 |2 | Input mode

0|0 | 2-phase input

0 |1 | Direction distinction input
110 | Individual input
111 | Invalid

Pulse input transfer multipl
5|4 | Multiple

0|0]| x1

01| %2

1(0| x4

111 | Invalid

13-6
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13.2 Feedback Counter Function

13.2.4 Input Method of Feedback Counter

e Select from the following three types according to input devices to be connected.
e The count operation varies depending on the settings of multiplication factor as shown below.

B Count method

Method Connection Count
For the 2-phase input, the input A
Unit signal and input B signal of each
counter are connected to the phase A
and phase B of an encoder.
——— 1O lInput A N
2-phase Phase A pulse The count direction depends on the
(Phase Incremental input phase difference between phases A
differenc E[ encoder O Input B and B. When the phase A is
e) Phase B pulse proceeding by 90 degrees in
input electrical angle than the phase B, the
Phase Z mout O Input Z count value is incremented. When the
ti tp phase A is delayed by 90 degrees in
(reset input) electrical angle than the phase B, the
count value is decremented.
Unit
I:[ Incremental
encoder or — . O Input A In the individual input method, the
pulse generator | Addition pulse input counter is incremented when the
Individual input A signal rises or falls, and
decremented when the input B signal
Incremental rises or falls.
:[ encoder or O Input B
pulse generator | Subtraction pulse input
Unit For the direction detection input, the
Incremental count signal is connected to the input
l:[ encoder or O Inbut A A signal. The count direction is
Direction pulse generator Pulse input P controlled by the level of the direction
T signal of input B signal.
gltis(;::mm When the input B signal is on, the
Sensor W counter is incremented when the
or ——F O Input B input A signal rises or falls. When the
itch Count direction input B signal is ON, the counter is
SN o= decremented.

B Count operation of 2-phase input (Phase difference input)

Multiple Time chart
Addition Subtraction
mputAON: £ £ : S e S S
1 OFFt ' !
; ON. | | | L | | | | | :
multiple | Input B OFF" : '
0 X 1 X 2 X 3 X 2 X 1 o
mput AN Fy Ty : S S s SUN S S
2 OFF: ' :
; ON . | | | L | | | | | :
multiple | Input B OFF" ; :
v 0 X1 Y 2 X3 Y 4 X X 6 X5 Y 4 X3 Y 2 X1 Xo

WUME-FPOHPG-04
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13.2 Feedback Counter Function

Multiple Time chart
Addition Subtraction
TSI S S s SN S SRS SN S SUNY S SUNY S S
4 OF ' : !
multiple | input 8 O : Fe v e Ly oy

B Count operation of individual input

Multiple Time chart
Addition Subtraction
Input A ON : 4 4 | 4 E :
1 OFF, : .
i ON : L I N S B S
multiple | Input B OFF" : i
0 X 1 X 2 X 3 X 2 X 1 X 0
putAON:  F 3 3 fF 3 :
2 OFF, H .
multiple | Input B 8::: [ i K 1 £ 1 E
0 1 X 2 X3 X4 X5 X 6 X 5 X 4 X 3 ¥ 2 X1 Xo0

B Count operation of direction discrimination input

Multiple Time chart
Addition Subtraction
InputAON:  f L f : L L f :
1 OFF? ' '
. ON | { :
multiple | Input B OFF" 1 :
+ 0 X 1 X 2 I 3 X 2 X 1 X 0

nputAON:  Fy 3
9 OFF+

. ON }
InputB =" :
multiple putB i

0 X1 XY 2 X3 X 4 X5 X

o) T e Ry

X5 Y4 X3 Y 2 )1 Yo
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14.1 Precautions Relating to Basic Operations of the Unit

14.1 Precautions Relating to Basic Operations of the Unit

14.1.1 Values in Shared Memory are Cleared When Power is Turned OFF

e The data in the shared memory of the positioning unit is not backed up if a power failure
occurs. As a result, when the power supply is turned ON again, the default operation data
should be written to the shared memory before the various start flags are turned ON.

e \When the power supply is turned OFF, the various set values in the shared memory are set
to "0". All of the control codes also return to the default values.

e If the start flags are turned ON without writing the data to the memory, a set value error may
occur, and the unit may not operate as expected.

e If a home return is carried out when the power supply is ON, write the control codes to the
memory before the home return start flag is turned ON. If the control codes are not written to
the memory, problems may occur such as a discrepancy between the direction of the home
return and the input logic, causing the unit to operate in unexpected ways.

R9013
— | {Fipmv ] H10 | DTO HH
{ FiDMV | K500 | DT2 |+
{ F1DMV | K10000 | DT4
{ FiDMv | K100 | DT6
—F151WRT] KO [ DTO | K8 | H100 |
R9013 Y102
sl O
I N\

B Example of program for reading the elapsed value data prior to the power supply
being turned OFF when the power supply is turned ON

Before the power supply is turned OFF, the elapsed values are read from the elapsed value
area of the unit to the desired data registers DT100 and DT101.

When the power supply is turned ON, the values of DT100 and DT101 are transferred to DT102
and DT103 and then written to the elapsed value area of the unit.

R9013

— | [ F1DMV [ DT100 [ DT102
I—{F151WRT| Ko | pt102 | K2 | H10A

R9014

— ——F150READ] k0 [ H10A | K2 [ DT100

14-2 WUME-FPOHPG-04



14.1 Precautions Relating to Basic Operations of the Unit

14.1.2 Operation When the Control Unit Switches from RUN to PROG. Mode

e For safety reasons, if the CPU mode switches to the PROG. mode during E point control, P
point control, JOG operation, JOG positioning operation or home return, any positioning unit
operations in progress at that point are interrupted, and the speed decelerates.

e The pulse output is stopped during the pulser input operation.

Example
If the control unit switches from RUN to PROG. mode during E point control operation

f[pps] 4

EN

I R
t [ms] ]

gl Info. )

e At the point at which the control unit switches from the RUN to the PROG. mode, deceleration
and stopping begin. The acceleration rate used for deceleration becomes the value stored in
the shared memory when the switch is made from the RUN to the PROG. mode.

e The control unit mode should not be switched from RUN to PROG. while positioning operation
is being executed under normal usage conditions.

14.1.3 Operation Cannot be Switched Once One Operation Has Started

e If the startup flag for one of the six basic operations of the positioning unit (E point control, P
point control, home return, JOG operation, JOG positioning operation and pulser input
operation) goes ON and operation is initiated, it is not possible to switch to another
operation, even if the flag for that operation goes ON.

Example

Once the E point control start flag has gone ON and E point control has begun, it is not possible
to switch to P point control, a home return, JOG operation, JOG positioning operation or pulser
input operation, even if those flags are turned ON, while E point control is still in operation.
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14.1 Precautions Relating to Basic Operations of the Unit

f [pps]
A

| | t
Y100 Fj | (ms]
(EST) L 3

X100
(BUSY)

Y101
(PST)

Y102
(ORGS)

Y107 i [

(PEN)

Y103
(JGF)

Y104
(JGR)

Y108
(JGST)

Reference:

If the flag for a deceleration stop or forced stop goes ON, the six basic operations noted above
(E point control, P point control, Home return, Pulser input operation, JOG operation, JOG
positioning operation) stop immediately.
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14.2 Precautions Concerning Practical Usage Methods

14.2 Precautions Concerning Practical Usage Methods

14.2.1 Setting Acceleration / Deceleration to Zero

e To initiate the target speed without accelerating or decelerating (acceleration / deceleration
Zero operation = automatic startup operation), the startup speed and acceleration /
deceleration time should be set to 0 (zero). This produces pulse output at the target speed,
with an acceleration / deceleration time of 0 (zero).

e Setting the startup speed equal to the target speed results in a set value error, and the
positioning unit will not start.

3

A
f [pps]

5000 = ===~ -

\ 4

t[s]
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15.1 Positioning Unit Operation If an Error Occurs

15.1 Positioning Unit Operation If an Error Occurs

15.1.1 If the Positioning Unit ERR LED Lights

AO

[jm}

1 r| CLRO
H pocd

) zO

LR =]
PB O

o o [|ERRO]

oooooooano

-

~

A O

B O
CLRO]
DOGE
zO
PACT
PB]
ERRC| |

A

When starting (stopped)

ERR LED

e If a set value error or an over limit error occurs when the positioning unit is started (stopped),

the various operations will not begin.

e This applied to E point control, P point control, home return, JOG operation, JOG positioning
operation and pulser input operation, none of which will be initiated.

B During operation

e If a set value error occurs during P point control operation or during JOG operation, or if an
over limit error occurs during E point control, P point control, home return, JOG operation,
JOG positioning operation or pulser input operation, the positioning unit interrupts any
operation currently in progress, and enters the "deceleration stop" status.

g1 Info. )

e \When a set value error occurs or a limit error occurs, the error clear flag should be turned OFF,
ON, and then OFF again. Operation cannot be restarted until the error has been cleared.

e Operation continues on other axes where the set value error has not occurred.

15.1.2 If the ERR/ALM LED Lights on the Control Unit

The positioning unit interrupts any operation currently in progress, and enters the "deceleration

stop" status.

15-2
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15.1 Positioning Unit Operation If an Error Occurs

Note that operation continues if the operation mode for when various errors occur is set to
“Operation” side.
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15.2 Errors Which Occur in Positioning Unit

15.2 Errors Which Occur in Positioning Unit

e There are an over limit error and a set value error which occur in the positioning unit.
e When an over limit input becomes enabled, the pulse output unit warns the user of an over

limit error.

e The pulse output unit warns the user of a set value error if any of the parameters for the
"Startup speed", "Target speed”, and "Acceleration / deceleration time" settings are not

appropriate.

B Cases in which an over limit error occurs, and their contents

At startup During operation
Operation pattern Over limit input | Over limit input | Over limit input | Over limit input
(+) (-) (+) ()
Forward Error Error Error Error
E point control
Reverse Error Error Error Error
Forward Error Error Error Error
P point control
Reverse Error Error Error Error
Home return Forward Error (Note 1) Error (Note 1)
(Home search is
disabled.) Reverse (Note 1) Error (Note 1) Error
Home return Forward
(Home search is When the home position cannot be searched, an error will be detected.(Note 2)
Reverse
enabled.)
Forward Error (Note 1) Error (Note 1)
JOG operation
Reverse (Note 1) Error (Note 1) Error
JOG positioning Forward Error Error Error Error
operation Reverse Error Error Error Error
Forward Error (Note 1) Error (Note 1)
Pulse input operation
Reverse (Note 3) Error (Note 1) Error
Operation when above error Operation does not begin. Stop
occurs
(Note 1)  Data of this area is not subject to errors.
(Note 2) When the near home input will not go ON but the over limit input in the opposite goes ON after the
table reversed the direction by the over limit switch during the home search, a limit error occurs.
(Note 3) If the pulse input operation is started when the over limit input (+) goes ON, the Pulse / Sign output

mode can be initiated. An over limit error occurs when the CW or CCW output mode has been set.
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15.2 Errors Which Occur in Positioning Unit

B Cases in which a set value error occurs, and their contents

At startup setting At setting change during

operation
Operation pattern :
Negative 0 Out of Ne%atlv 0 Out of
number range range
number
Startup speed Error (Note 1) Error
Target speed Error Error Error
E point Qrf[:]ceeleratlon / deceleration Error (Note 1) Error . -
control No applicable condition

Position command value
(Increment)

No applicable condition
Position command value

(Absolute)
Startup speed Error (Note 1) Error (Note 1)
Target speed Error Error Error Error Error Error
. Acceleration / deceleration Error (Note 1) Error Error (Note 1) Error
P point time
control
Position command value
(Increment)
No applicable condition No applicable condition
Position command value
(Absolute)
Startup speed Error Error Error
Target speed Error Error Error
ﬁ\:qcéeleratlon / deceleration Error (Note 1) Error
Home return No applicable condition

Position command value
(Increment)

No applicable condition
Position command value

(Absolute)
Startup speed Error (Note 1) Error (Note 1)
Target speed Error Error Error Error| Error | Error
Acceleration / deceleration
JOG time Error (Note 1) Error (Note 1)
operation

Position command value
(Increment)

No applicable condition No applicable condition

Position command value

(Absolute)

Startup speed Error (Note 1) Error
JOG Target speed Error Error Error
positioning ﬁrc:]ceeleration / deceleration Error (Note 1) Error No applicable condition
operation

Position command value (Note 1)

(Increment)
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15.2 Errors Which Occur in Positioning Unit

. At setting change during
At startup setting operation
Operation pattern :
Negative 0 Out of Negiatnv 0 Out of
number range number range
Position command value
(Absolute) Error Error Error
Startup speed (Note 1)
Target speed Error Error Error
Pulser Acceleration / deceleration
input time No applicable condition
operation Position command value . .
(Increment) No applicable condition
Position command value
(Absolute)
Operation when above error occurs Operation does not begin. Deceleration stop

(Note 1)  Data of this area is not subject to errors.
(Note 2)  The control codes are not subject to set value errors.

(Note 3) When starting any of the modes (except pulser input operation), an error will occur if the startup speed
setting is greater than or equal to the target speed setting.

(Note 4) A setting change can only be made during JOG operation if "linear acceleration / deceleration" is
selected.
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15.3 What to Do If an Error Occurs

15.3 What to Do If an Error Occurs

15.3.1 If the Positioning Unit ERR LED Lights

B Sijtuation

An over limit error or a set value error occurs.

B Solution

Using the tool software, check the contents of an error by monitoring the input flags allocated to

the positioning unit.

15.3.2 What to Do When a Limit Error Occurs

B Solution

1. Using the tool software, check if the over limit switch is ON by monitoring the input flags

allocated to the positioning unit.

2. (When the over limit input is ON) In case of error with the set over limit switch being OFF or
without the over limit switch, change the limit input valid logic using the control code.

3. (When the over limit input is OFF) When the set over limit switch is ON, turn the error clear
flag ECLR(YF) OFF, and ON, and then OFF again to clear the error status.

4. (When the over limit input is OFF) Execute JOG operation or home return to move the table

until the over limit switch goes OFF.
Allocation of I/O signals

Signal name 1st axis 2nd axis
Over limit input (+) X10B X11B
Over limit input (-) X10C X11C
Set value error X10E XME
Over limit error X10F X1MF
Home return start Y102 Y112
JOG forward operation start Y103 Y113
JOG reverse operation start Y104 Y114
Error clear flag Y10F Y11F

(Note 1)  The I/O numbers in the above table are those for the slot number 1 or "0". The /O numbers
actually used vary according to the slot number where the unit is installed and the starting word

number.
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15.3 What to Do If an Error Occurs

15.3.3 What to Do When a Set Value Error Occurs

B Solution

1. Using the programming tool, check to see if the values in the data registers being used as
the parameter data tables are within the allowable setting range.

Parameter

Allowable setting range

Program specification

Startup speed

0 to +4,000,000 [pps]

KO to K4,000,000

Target speed

+1 to +4,000,000 [pps]

K1 to K4,000,000

Acceleration / deceleration time

0 to +32,767 [ms]

KO to K32,767

Modify the value out of the range in the program.

Turn off all the start flags for various operations (Y100 to Y109), and reset an error by any

of the following methods.

e Turn the error clear flag ECLR (YF) OFF, ON and then OFF.

e Turn OFF once the driver and then PLC and turn ON again PLC and then the driver.

g1 Info. )

e Check the following items.

* |s the value for the startup speed larger than that for the target speed? An error occurs if
the two values are the same, as well.

« For the first speed with E point control and P point control, and when carrying out JOG
operation, JOG positioning operation and home return, a value should be set which is
larger than the startup speed.

» Has the target speed been set to "0"?

* Has a data register been set to a negative value?

« If parameters have been set from an external source, and if operation is being carried
out internally in the PLC, check to make sure the values match those specified by the

design.

e For the details of control codes, refer to "16.2.4 List of Control Codes".

flashing or lit)

15.3.4 If the Motor Does Not Turn (if the LED for pulse output A or B is

B Solution 1 (For the servo ampilifier)

Check to make sure the servo on input is set to "ON".

B Solution 2

Check to make sure the power supply for the driver is ON.

B Solution 3

e Check to make sure the wiring between the pulse output unit and the driver has been

correctly connected.

15-8
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15.3 What to Do If an Error Occurs

e Check to make sure the 24 V DC voltage is supplied to the external power supply terminals
(Terminal numbers A20, B20).

B  Solution 4

Check to make sure the settings for the pulse output method (CW / CCW method or Pulse /
Sign method) are appropriate for the driver.

g1 Info. )

e For the details of control codes, refer to "16.2.4 List of Control Codes".

15.3.5 If the Motor Does Not Turn (if the LED for pulse output A or B is not lit)

H Solution

Review the program and correct it if necessary.

g Info. )
e Check the following items.
» Check to make sure the I/O numbers are appropriate.

» Check non-rewriting of the start flag in the program.
» Check the input valid logic of the over limit switch. In this case, the error LED is lit.

15.3.6 Rotation / Movement Direction is Reversed

B Situation

(Reverse direction) (Intended direction)
———

< noooooo >
/////////////////[ ]/////////////////

Solution 1

Check to make sure the wiring between the pulse output unit and the driver has been
correctly connected.

Make sure the CW / CCW output or the Pulse / Sign output has been connected to the
pertinent input on the driver side.

Solution 2

Check to make sure the control codes in the shared memory match the specifications for the
position command values.

The settings for the increment "relative value control" and the absolute "absolute value
control" are specified through the control codes in the program.
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15.3 What to Do If an Error Occurs

H Solution 3

If the settings for the position command data have been designed with the plus (+) and minus
(-) directions reversed, change the direction of rotation using the control code.

gl Info. )
e For the details of the connections of pulse output signals, refer to "3.8 Connections of Pulse
Input”.
e For the details of control codes, refer to "16.2.4 List of Control Codes".

15.3.7 The Stopping Position is OFF for a Home Return

B Sijtuation

Passes the stop position.

Startup N
speed . . R
H E t[msT
X107 ——— e e e e e - - -
E\— Near home input ON (switch)
X106 :
\- Home input ON

When a home return is carried out, there is a possibility that the speed cannot be slowed
sufficiently. If deceleration cannot be continued down to the startup speed, the unit will not stop
even if there is home input.

B Solution 1

Try shifting the position of the near home input switch in the direction of the home return, and in
the opposite direction.

Deceleration ends.

A}
f Normal stop position
A}

X106 \—

Point to check

Home input ON
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15.3 What to Do If an Error Occurs

If the home input is connected to the Z phase of the servo amplifier, there may be cases in
which the near home input position is close to the home input.

/— Passes the stop position.

Startup

speed

X107 g- R T
\—E- Near home input ON (switch)

X106J_-| |_|

\— Home input ON (Z phase)

B  Solution 2

Correct the program and set the home return speed to a slower speed.

15.3.8 Speed Does Not Slow for a Home Return

B Situation

<
) \_
\
\ Does not decelerate to stop

\
\

X107 : ;
\— Near horpe input ON (switch)

X106 |_|

\—Home input ON (switch)
There is a possibility that the near home input has not been read correctly.

H Solution 1

Forcibly turn the near home input switch ON and OFF from an external source, and check to
see if the near home input display LED "DOG" on the positioning unit lights.

B Solution 2

Check to make sure the input valid logic for the near home input switch is normally either ON or
OFF.

B Solution 3

e Check the specifications of the control codes in the home return program.
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15.3 What to Do If an Error Occurs

e \When the control code is the initial value, the near home input is valid when power is
supplied. When the near home input is not connected, the unit processes as the near home
input is invalid.

gl Info. )
e For the details of input logic, refer to "10.5 Home and Near Home Input Logic".
e For the details of control codes, refer to "16.2.4 List of Control Codes".

15.3.9 Movement Does Not Stop at Home Position (after decelerating for
home return)

B Situation

Maintains the startup speed

/and does not stop

Startup
speed

\4

\- Home input (switch)
There is a possibility that the home input has not been read correctly.
Point to check

The home return makes home input subsequent to deceleration valid. So if the home signal is
input during deceleration, that input will end up being ignored.

H Solution 1

Forcibly turn the home input switch ON and OFF from an external source, and check to see if
the home input display LED "Z" on the positioning unit lights.

B  Solution 2
Check to make sure the input valid logic for the home input is normally either ON or OFF.

B Solution 3

e Check the specifications of the control codes in the home return program.

e \When the control code is the initial value, the home input is valid when no power is supplied.
When the home input is not connected, the unit processes as the home input is invalid.

g Info. )
e For the details of input logic, refer to "10.5 Home and Near Home Input Logic".
e For the details of control codes, refer to "16.2.4 List of Control Codes".
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16.1 Specifications

16.1 Specifications

B General specifications

Item Description
Operating ambient 0°C to +55°C
temperature

Storage ambient temperature |-20°C to +70°C

Operating ambient humidity | 30 to 85%RH (at 25°C non-condensing)

Storage ambient humidity 30 to 85%RH (at 25°C non-condensing)

Breakdown voltage Between various pins of external connector and function earth terminal
500 V AC for 1 minute

Insulation resistance Between various pins of external connector and function earth terminal
100 MQ or more (measured with 500 V DC testing)

Vibration resistance Conforms to IEC61131-2.
5 to 8.4 Hz, 3.5-mm single amplitude

8.4 to 150 Hz, acceleration 9.8 m/s?
10 sweeps each X, Y and Z directions (1 octave/min)

Shock resistance Conforms to IEC61131-2.

147 m/s2 or more., 3 times each in X, Y, and Z directions

Noise resistance 1000 V[P-P] with pulse widths 50 ns and 1(s (by using a noise simulator)
Environment Free from corrosive gases Free from corrosive gases and excessive dust.
Overvoltage category Category Il

Pollution level Pollution level 2

Weight 1-axis type: Approx. 75 g, 2-axis type: Approx. 80 g

B Performance Specifications

Item Description

Model number AFPOHPGO1T | AFPOHPGO02T |AFPOHPGO1L |AFPOHPGO2L

Output type Transistor Line driver

e o e, e

Number of axes controlled 1 axis, 2 axes, 1 axis, 2 axes,
independent independent independent independent

Command units Puls(,je unit (The program specifies whether Increment or Absolute is
Position command used.)
Max. pulse count Signed 32 bits (-2,147,483,648 to +2,147,483,647 pulses)

1 pps to 500 kpps 1 pps to 4 Mpps
Speed command | Command range PP i PP pp .pp

(can be setin 1 pps.) (can be set in 1 pps.)
Acceleration / Acceleration /
deceleration deceleration Linear acceleration / deceleration, S acceleration / deceleration
command pattern
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16.1 Specifications

Item

Description

"S" Acceleration /
deceleration

Can be selected from Sin curve, Secondary curve, Cycloid curve and
Third curve.

Acceleration /
deceleration time

0 to 32,767 ms (can be setin 1 ms.)

Home return

Home return speed

Speed setting possible (changes return speed and search speed)

Input signal

Home input, Near home input, Over limit input (+), Over limit input (-)

Output signal

Deviation counter clear signal

Output type

Transistor Line driver

Operation mode

e E point control (Linear and S accelerations/decelerations
e P point control (Linear and S accelerations/decelerations
e Home return (Home search)

e JOG operation(Note 1)

e JOG positioning

o Pulse input operation(Note 2)

Transfer multiplication ratio (x1, x2, x5, x10, x50, x100, x500,
x1000)

e Real-time frequency change function
e Infinity output function

Startup time

0.005 ms / 0.02 ms (Note 3)

Output interface

Output mode

Pulse / Sign, CW / CCW

Feedback counter
function (Note 2)

Countable range

Signed 32 bits (-2,147,483,648 to +2,147,483,647 pulses)

Input mode

2-phase input, Direction discrimination input, Individual input (transfer
multiple available for each.)

Max. counting
speed

4 MHz (2-phase input)
1 MHz (Direction discrimination input, Individual input)

Other functions

The flag to compare the elapsed value is built in. (The timing signal
outputs at the optional position during an operation.)

Internal current consumption (24 V DC)

(Note 4)

150 mA orless |220 mA orless | 150 mA orless |220 mA or less

External power
Supply(NOte 5)

Voltage 21.6VDCto26.4VDC
Current
consumption 20 mA or less 35 mA or less 20 mA or less 35 mA or less

(Note 1)

during an operation.

(Note 2)

two can only be used.

(Note 3)

When "Linear acceleration / deceleration operation" is selected, the target speed can be changed

Pulse input operation and feedback counter use the same pulse input terminal, either function of the

The startup time indicates the time from the startup request to the pulse output. The startup time can

be changed by the control code setting in the shared memory. Particularly in Pulse / Sign mode, the
output waveforms will be as follows since Sign signal should be output before the pulse output.

WUME-FPOHPG-04
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16.1 Specifications

(Note 4)

(Note 5)

Startup reque st—-

Pulse output A

Startup time

(Pulse)

Pulse output B I

(Sign)

It indicates the current consumption of the power to be supplied to the unit inside through the bus from

the FPOH control unit.

It indicates the current consumption (when using 24 V DC) of the power to be supplied from the
connector terminal of the unit.

16-4
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16.2 List of Shared Memory Areas

16.2 List of Shared Memory Areas

16.2.1 Allocation of Shared Memory Area

B Setting/Monitor area

Shared memory No. Setting item
(Hex)
EIEITE D B E- | P- | JOG | JOG | Hom |Pulse
i i Setting range and unit point | point | opera | positi e r
1st axis 2nd axis : ;
contr | contr | tion |oning | retur | o5h0p5
ol ol n tion
H100-H101 | H110-H111 | Control code ° ° ° ° ° °
H102-H103 | H112-H113 | Startup speed fS [pps] . . . . .
0 to +4,000,000 [pps]
Target speed ft [pps]
H104-H105 | H114-H115
1 to +4,000,000 [pps] ¢ ¢ ° ¢ ° ¢
Acceleration / deceleration time Ac
H106-H107 | H116-H117 | [ms] ° ° ° ° °
0 to +32,767 [ms]
Position command value Pt [Pulse]
H108-H109 | H118-H119 | Signed 32-bit ° ° °
-2,147,483,648 to +2,147,483,647
Absolute counter
H10A- H11AHA1B (E.Iapsed val'ue) Pe [Pulse] 5 . R . R 5
H10B Signed 32-bit
-2,147,483,648 to +2,147,483,647
Number of comparison pulses Pc
H10C- H11c- | [Pulse] o o o ° o o
H10D H11D Signed 32-bit
-2,147,483,648 to +2,147,483,647
Feedback counter
H10E- Ct [Pulse]
H11E-H11F
H10F Signed 32-bit ° ° ° ° ° °
-2,147,483,648 to +2,147,483,647

(Note 1)  The symbols in the table indicate the following. (e: needed / o: arbitrary / No symbol

: not needed)

16.2.2 Precautions on Setting Shared Memory

e If the power is turned OFF, the values of the shared memory will be reset to "0".

e The shared memory area is shared between E point control, P point control, JOG operation,

JOG positioning operation, home return and pulser input operation. Be careful that the
shared memory is not overwritten at the same timing.

WUME-FPOHPG-04
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16.2 List of Shared Memory Areas

e For the first speed with E point control and P point control, and for JOG operation, JOG
positioning operation and home return, the value set for the target speed should be larger
than that set for the startup speed.

e For the transistor type, the maximum value for the startup speed and target speed is 500,000
[Pps].

e For P point control, the startup speed should be set only for the first speed.

e For home return, the startup speed should be 1 [pps] or more. The set value for the startup
speed is the value for the creep speed.

e For JOG positioning operation, the control method should be "Increment”.

e The area for the absolute counter (elapsed value) will be reset to "0" on completion of home
return.

e The area for the feedback counter will be reset to "0" on completion of home return or when
the error clear flag is ON.

16.2.3 How to Specify Control Code

B  How to specify the control code

e The 32-bit area is assigned to the control code. Specify the pulse output method or pulse
input method.

Example 1: Pulse output method when the control code is the default value

All bits are 0 at the default setting, that is, the lowest bit of the unit memory is 0. Accordingly,
the control is the increment method.

Example 2: The control code when changing the control method to Absolute

Change the value of bit 0 of the lower word to which the control method is assigned to "1" to
specify "H1".

15 0 15 0

10:0:0:0[0:0:0:0]0:0:0:0[0:0:0:0] [0:0:0:0[0:0:0:0[0:0:0:0[{0:0:0:1]

\ /\ / \ /\ / \ / \ / \ /\ /
0 0 0 0 0 0 0 1

Example 3: The control code when changing the output mode to CW / CCW in the
Increment method

Change the value of bit 9 of the higher word to which the output mode is assigned to "1" to
specify "H200 0000".

15 9 0 15 0

[0:0:0:0]0:0:1:0]/0:0:0:0[0:0:0:0] [0:0:0:0]0:0:0:0]0:0:0:0[0:0:0:0]

\ / \ / \ / \ / \ / \ / \ / \ /
0 2 0 0 0 0 0 0
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16.2.4 List of Control Codes

B  Shared memory address

H101, H111 (Higher word)

151413121110 9 8 7 6 5 4 3 2 1 0

[—] : Represents invalid bits.

Pulse input

0 (Default)

1

Rotation
0 direction Fo

rward Reverse

1 | Count

Count possible

Count not possible

Pulse input mode

2 | Input mod

e

2-phase input

Direction distinction input

Individual

input

|00 |W
—~|O|=|O

Invalid

Pulse input transfer multip

e

Multiple

%1

X2

x4

alalo|lo|m
alo|=|ols

Invalid

Pulse output

0 (Default)

1

8 Rotation

direction

Forward

Reverse

9 | Output mode

Pulse/Sign

CW/CCW

Deviation counter clear time

0 (Default)

1

— 15 1ms

10ms

Pulse output division mode
14|13({12| Division

0| 0| 0|1 division

0|0 1]2division

0| 1|0 |4 division

01|11 1]8division
11010 |16 division

110 1|32 division

111 0|64 division
1111|128 division

(Note 1)  When counting the 2-phase input such as the input from the encoder, set the pulse input transfer
multiple to "4 multiple setting (x4)" or "2 multiple setting (x2)" to prevent counting error.

(Note 2) In the pulse output divided mode, the value set for the startup speed or the target speed can be
divided by the optional value to output. This mode allows setting the frequency value make the pulse

WUME-FPOHPG-04
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count per second be a broken number. Example: Target speed is 300 pps and divided mode is 16:

18.75 pps is output.

B Shared memory address

H100, H110 (Lower word)

151413121110 9 8 7 6 5 4 3 2 1 0

Pulse output method, home return, input logic

0 (Default) 1

0 |Control method |Increment Absolute
1 | Gcsleration pattorn | acateraton docsreration
2 |Home return direction | Elapsed value (-) direction ~ [Elapsed value (+) direction
3 |Startup time  |0.02ms 0.005ms
4 Fome nputlogic |k g™ " [
5 |Near home logic [i€%pgied " P |i0hot supple. o "o
6 |Home search |Invalid Valid
7 [Limitinput ogic [ s ymaynenPover [t i when poner
Pulsar input, pulse output transfer multiple
10| 9 | 8 |Transfer multiple
0(0|0] x1
0[0|1]| x2
0[1|0]| x5
0(1(1] x10
110|0| x50
110[1| x100
111]0| x500
111[1| x1000
S-shaped pattern
13|12 Curve
0D |Sine curve
0 |Quadratic curve
10 |Cycloid curve
11 |Cubic curve

(Note 1)  Select "Increment" for JOG positioning operation.

(Note 2) The bits 8 to 10 indicate the transfer multiple of the pulse output count in pulser input operation.

16-8
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16.3 Table of I/O Flag Allocation

16.3 Table of I/0 Flag Allocation

® Input flag
1/0 flag number (Note 1)
Flag Name Description 1?;;3 2-axis type
1st axis 1st axis | 2nd axis
X 0 Pulse output busy | BUSY ON during pulse output. (Note 2) X100 X100 X110
Turns ON when pulse output
X1 Pulse output done | EDP ends. (Note 3) X101 X101 X111
X 2 Acceleration zone | ACC ON during acceleration zone. X102 X102 X112
X 3 chfn”:ta”t speed | cON | ON during constant speed zone. | X103 X103 X113
X 4 Deceleration zone | DEC ON during deceleration zone. X104 X104 X114
Monitors direction of rotation. (ON
X5 Rotation direction |DIR during the elapsed value X105 X105 X115
increment)
X 6 |Home input 7SG Turns ON when home input X106 X106 X116
becomes valid.
. Turns ON when near home input
X 7 Near home input | DOG becomes valid. X107 X107 X117
T N when h i
X 8 | Home return done | ORGE | 1U™S ON when home return is X108 X108 X118
done. (Note 4)
ON when elapsed value of
X9 Comparison result | CLEP internal counter is greater than or X109 X109 X119
equal to the number of
comparison pulses.
| h With P point control, this is used
X A Set value changé | e to confirm rewriting of set values. X10A X10A X11A
= confirmation (Note 5)
Over limit input Monitors the flag of over limit
X_B +) LMTP input (+) signal. X10B X10B X11B
X_C | Overlimitinput (-) |[LMTM | Monitors the flag of over limit X10C X10C X11C
input (-) signal.
Timina inout -
XD | mmngmnpy Timm | Monitors the flag of JOG X10D X10D X11D
monitor positioning timing.
X E |Setvalueerror |SERR | 1ums ONwhenasetvalue error | yop X10E X1ME
occeurs.
Turns ON when over limit input is
X F Over limit error LERR made during operation or at X10F X10F X11F
startup.
(Note 1)  The I/O numbers actually allocated are the numbers based on the starting word number allocated to

the unit.

Example) When the slot number for the unit is "0", the pulse output busy flag for the first axis is X100.

WUME-FPOHPG-04
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(Note 2)

(Note 3)

(Note 4)

(Note 5)

This turns ON during pulse output in various operations such as E point control, P point control, home
return, JOG operation and JOG positioning operation, and remains ON until the operation is
completed.

This turns ON when the various operations such as E point control, P point control, JOG operation,
JOG positioning operation, or pulser input operation is completed.

It also turns ON when deceleration stop or a forced stop is completed. It turns OFF when the next
operation such as E point control, P point control, JOG operation, JOG positioning operation, home
return, or pulser input operation is initiated.

This turns ON when home return is completed. It turns OFF when the next operation such as E point
control, P point control, JOG operation, JOG positioning operation, home return, or pulser input
operation is initiated.

This turns ON when P point control or E point control is initiated, and turns OFF when data of any kind
is written into the shared memory using the instruction.

H  Output flag

1/0 flag number (Note 1)
o 1-axis .
FI N D H
ag ame escription type 2-axis type
1st axis 1st axis | 2nd axis
E point control When turned ON in the user
YO P EST program, E point control is Y100 Y100 Y110
start o
initiated.
. When turned ON in the user
y 1 |Ppointcontrol | 5oy program, P point control is Y101 Y101 Y111
start .
initiated.
When turned ON in the user
Y_2 Home return start | ORGS program, home return is initiated. Y102 Y102 Y112
When turned ON in the user
Y 3 Forward JOG JGF program, JOG forward rotation is Y103 Y103 Y113
initiated.
When turned ON in the user
Y 4 Reverse JOG JGR program, JOG reverse rotation is Y104 Y104 Y114
initiated.
When turned ON in the user
Y 5 |Forced stop EMR | Program, operations currently Y105 Y105 Y115
running are interrupted and
forcibly terminated.
When turned ON in the user
. program, operations currently
Y 6 Deceleration stop | DCL running are interrupted and Y106 Y106 Y116
decelerate to a stop.
Pulser inout When turned ON in the user
Y 7 enabled P PEN program, pulser input is enabled Y107 Y107 Y117
(valid only while ON).
Y 8 JOG p_03|t|on|ng JGST ON du_rmg JOG positioning Y108 Y108 Y118
operation start operation.
Turns ON when JOG positioning
JOG positioning is started. (can be used to confirm
Y29 start M if JOG positioning operation is Y109 Y109 Y119
ON.)

16-10
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16.3 Table of I/0 Flag Allocation

1/0 flag number (Note 1)

e 1-axis .
FI N D H
ag ame escription type 2-axis type
1st axis 1st axis | 2nd axis
Y_A Reserved for i i i i
to Y_E | system
If an error occurs, the error is
Y_F Error clear ECLR canceled when this is turned ON Y10F Y10F Y11F
in the user program.

(Note 1)  The I/O numbers actually allocated are the numbers based on the starting word number allocated to

the unit.

Example) When the slot number for the unit is "0", the E point start flag for the first axis is Y100.

WUME-FPOHPG-04
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16.4 Dimensions

1-axis type 2-axis type
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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 a given 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
designand periodicmaintenance including redundancy design, design for fire spread prevention,
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, systemn,
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

iii) 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 devic?s

ix) medical devices (except for general controls)

%) 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 suchas battery, 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 coveredbywarrantyandwearenot 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 1s 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. in 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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