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Safety Precautions

Observe the following notices to ensure personal safety or to prevent accidents.

To ensure that you use this product correctly, read this User’s Manual thoroughly before use.
Make sure that you fully understand the product and information on safety.

This manual uses two safety flags to indicate different levels of danger.

WARNING

If critical situations that could lead to user’s death or serious injury is assumed by
mishandling of the product.

-Always take precautions to ensure the overall safety of your system, so that the whole
system remains safe in the event of failure of this product or other external factor.

-Do not use this product in areas with inflammable gas. It could lead to an explosion.
-Exposing this product to excessive heat or open flames could cause damage to the lithium
battery or other electronic parts.

CAUTION

If critical situations that could lead to user’s injury or only property damage is
assumed by mishandling of the product.

-To prevent excessive exothermic heat or smoke generation, use this product at the values
less than the maximum of the characteristics and performance that are assured in these
specifications.

-Do not dismantle or remodel the product. It could cause excessive exothermic heat or smoke
generation.

-Do not touch the terminal while turning on electricity. It could lead to an electric shock.

-Use the external devices to function the emergency stop and interlock circuit.

-Connect the wires or connectors securely.

The loose connection could cause excessive exothermic heat or smoke generation.

-Do not allow foreign matters such as liquid, flammable materials, metals to go into the inside
of the product. It could cause excessive exothermic heat or smoke generation.

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

Copyright / Trademarks

-This manual and its contents are copyrighted.
-You may not copy this manual, in whole or part, without written consent of Panasonic
Industrial Devices SUNX Co., Ltd.
-Windows is a registered trademark of Microsoft Corporation in the United States and other
countries.
-All other company names and product names are trademarks or registered trademarks of
their respective owners.
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Glossary

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 when
single-speed acceleration/deceleration is used.

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.

Speed
f[pps]
Simple acceleration/
deceleration control when
moving to an end point _
P point control
Acceleration/deceleration control
E point control in which multiple pass points can
be consecutively specified
Time
t[ms]
Startup time

This is the time from when the startup output signal is output from the
CPU of the FP2, until pulse output is issued from the positioning unit.

Acceleration/deceleration time
This is the acceleration time during which the speed changes from the
startup speed to the target speed after the motor has started up, or the
time that it takes for the speed to slow from the target speed to the
startup speed.

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

CW/CCW output method (2 pulses output method)
This is a method in which control is carried out using two pulses, a
forward rotation pulse and a reverse rotation pulse. With the FP2
positioning unit, this is specified using the dip switches on the rear panel,
and is set to match the driver specifications.

Vii
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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. With the
FP2 positioning unit, this is specified using the dip switches on the rear
panel, and is set to match the driver specifications.

| Motor driver | | Positioning unit | Puise [Pulse]
CW pulse
— s — = UL —
» [o]o) ] > oo
Forward o o o o
copise] [ 1 HI __ o [Fwme HI
everse [ Rotation direction [Sign] |
CW/CCW output method Pulse/Sign output method

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. With the FP2 positioning unit,
this is specified in the user program, using the control codes and the
position command values.

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. With the FP2
positioning unit, this is specified in the user program, using the control
codes and the position command values.

Position command value
@ setting : +5000

? -

(2) +3000 setting

[ Absolute method ] [l_l]

I
I
7
. I
I I
0 3000 5000

@ Position command value
setting : +5000 - ?

(2) -2000 setting

[Increment method] [I_l] E + E
| i Y

viii
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Line driver output
This is one output format used in 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, a larger
distance to the driver is possible. The line driver must be supported on
the motor driver side. Most servo motor drivers are equipped with this
format.

Open collector output
This is one output format used in pulse output signal circuits, in which
connections can be made 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.

[ Motor driver | [ Positioning unit |
r—=77 r———7 =7 =77
| | Vo |

o ——

%

| | | | |
| | | | |
L L L

Line driver method Open collector method

Jog operation
This refers to 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 adjustments are being
made. Depending on the circumstances, this can also be applied to
unlimited feeding in some cases.

Deceleration stop
This is a function which interrupts the operation in progress, slows the
rotation and brings it to a stop. This is used to stop whatever operation is
being carried out.

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

Twisted pair cable
This refers to a cable constructed of two wires, which suppresses the
effects of noise. Because current of the same size is flowing in the
reverse direction, noise is blanked out, which reduces the effects of the
noise.
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Home return
In terms of positioning, the position that serves as a reference is called
the home position, and a movement back to that position is called a
home return, or return to home position. The table travels to a reference
position (home position) specified ahead of time, and the coordinates of
that position are set as the zero of the absolute position.

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

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

Input 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 logic”. With the FP2
positioning unit, this setting is entered using a control code in the
program.

Deviation counter
This is located inside the servo motor driver, and counts 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.

Deviation counter clear signal
This is installed in the FP2 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.

Pulser operation
This is a device which generates pulses manually, and is used for
adjustment when manual operation is used. The same type of output as
that from the encoder is obtained, and the FP2 positioning unit is
equipped with a dedicated input terminal.
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Transfer multiple
With the FP2 positioning unit, this can be specified when the pulser input
operation function is used. When the number of pulses output is double
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”.

Y
L’I Example:

FP positioning unit and the pulser input transfer multiple

function
Input from pulser Input from pulser
| |
v Y
[Standard pulse J |_| |_|
I I
I I
Pulse with transfer i | | | i | | |
multiple of 2 | |

[Pulsewithtransfer} |||||||||| ||||||||||

multiple of 5 | |

Xi
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1.1 Functions of FP2 Positioning Unit

1.1 Functions of FP2 Positioning Unit

1.1.1 Functions of Unit

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

Positioning control using a stepping motor
Sl i)

=} =) [=] . |:|
Pulse train e

S I R [ _

— 7 1

| Positioning unit | | Stepping motor |

mm
o

o o = ) —

Pulse train oo
S pEplp iy MR Encoder
|:|[ T No o
o

‘ 1
2-axis and 4-axis types are available.

Multiple axes can be controlled with a single unit.

2-axis type

B
- °

~
J SN =
Tk ~
I= \\ o o
~ |:||i ————— =
2-axis type o
(FP2-PP2)

= next page
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1.1 Functions of FP2 Positioning Unit

4-axis type

—] b

L~
=

= -’
o o //

= | [l — ="
(P2-pPY

The user may select line driver output or open collector output.
Line driver output which supports high—speed control is provided.

Drivers available only with stepping motors and open collectors are also supported. If
both types can be used, we recommend using the line driver for connection.

Automatic acceleration and deceleration can be controlled simply by providing
the startup speed, target speed, acceleration/deceleration time, and position
command values, as data.

Speed

T — —_— @
I

Time

) S EEE——
Startup  speed

Target speed

Acceleration/
deceleration
time

Position
command | Positioning unit |

value
- 0 0@/

o
0
o

@emos
==

The linear acceleration/deceleration and “S” acceleration/deceleration can be
selected simply by setting parameters, enabling support of the necessary control
for smooth acceleration and deceleration.

Linear acceleration/ “S” acceleration/

Speed deceleration deceleration

! Time

Linear interpolation possible through user programs

The FP2 positioning unit can handle simultaneous startup of multiple axes, enabling
simultaneous control of linear interpolation and other elements through user programs.
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1.1.2 Unit Types

1.1 Functions of FP2 Positioning Unit

Unit type and order number

Type Function Order number
2-axis type For 2-axis control FP2-PP2
4-axis type For 4-axis control FP2-PP4
= Note

Wire-pressed connectors are provided as accessories with the
various units (one for 2-axis type, and two for 4-axis type).

For detailed information about connectors provided m Section 3.1
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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 alarms and end of positioning

Pulse command output

&
<«

= =2 |lo |- _—_— o}
=} c | || || | =

5> 5 5 .5 _______ ° :I
a ) "5‘ o (= iati [e]

g gl 2 2|5 |8= Deviation counter 2 Near home

ool O £ O |a 5 = b\

»
>
»

such as servo ON and Home
alarm reset signals

clear output CCW
_ Clearoutput | =|CCW
b Control output signals I inhibit / 4

Home input and near home input
Limit over input

Interfaces provided with the positioning unit

In addition to pulse command output for the motor driver, the positioning unit is equipped
with home input and near home input terminals, and with deviation counter clear output
for the servo driver.

Safety circuit for PLC and control signal interfaces use input unit and output unit.

In addition to the positioning unit, an input unit and output unit are used in combination
forinput from the limit over input circuit, servo ON signals and other connections between
the driver and external output.

Number of output pulses 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)

= Note
If the elapsed value exceeds the maximum (minimum) value, the
value returns automatically to the minimum (maximum) value and
continues from that point. The motor does not stop if this occurs,
and no error occurs.
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1.2,

1.2 Unit Functioning and Operation Overview

2 Basic Operation of FP2 Positioning Unit

Control proceeds by turning the shared memory and input/output contact on and off.

RO
—HOF{F1 DMV H 0 , DTO ] Control code: increment B
[F1 bpmv kK500 , DT2 ] Startup speed: 500 pps :
[F1 pmv H10000, DT4 ] Target speed: 10000 pps - —@
[F1 pMmv K 50, DTe 1] Acceleration/deceleration time: 50 ms |
Position command value: |
[ F1 Dmv k100000, DT8 ] 100000 pulses J
[ k151 WRT Ko,DTO,Ki0,Hi00 }pr— 0m—m08 — —(—— — — — — — — — — — — — — —@
X80 PN R100 \l
1 DF r
I \"'J L
R100 Y40 k- —@
| r J
) L
(e0)—
s PTrp R Various parameters are written to the shared
(D Fostionind param / memory of the positioning unit by the F151 in-
CPU’s data register Fi151/ | ‘€ struction.
Data register | — " 2 U
DTO ) e
pT2 (-0 0 Q sS|l——————— —
D14 K 500 O [ v400N | S To motor driver
K 10000 a
DT6 S
DT85 50
pTi0lK 100000 ——®3) Startup contact goes on and
™ g pulse output begins.
(1) Determining the necessary data
The types of data written to the positioning unit include control codes, the startup
speed, the target speed, the acceleration/deceleration time, and the 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) Transfer to the shared memory

The data stored in the data registers is sent to the positioning unit by means of the
F151 or P151 instruction, where it waits for further instructions. The memory area
which receives that transferred data is called the “shared memory” of the positioning
unit. This area is used for various types of control, including E point control, P point
control, jog operation, home return, and pulser input operation, and a separate
shared memory area is provided for each of the axes.

= next page
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1.2

®

Unit Functioning and Operation Overview

Initiating control operations

In order to execute the data waiting in the positioning unit, the startup contacts of the
various operation modes are turned on. The abovementioned programming
example shows this process for Y40. Y40 is the number of the contact that starts up
the first axis when the unit is installed in slot 0. Separate contacts are provided for
each of the axes, for E point control, P point control, home return, jog operation, and
other types of control.
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1.8 Restrictions on Units Combination

1.3 Restrictions on Units Combination

1.3.1 Restrictions on Combinations Based on Current Consumption

The internal current consumption (at 5 V DC power supply) for the positioning units are
noted below. When the system is configured, the other units being used should be taken
into consideration, and a power supply unit with a sufficient capacity should be used.

Type Order number | Current consumption at5V DC
FP2 2-axis type positioning unit | FP2-PP2 225 mA
FP2 4-axis type positioning unit | FP2-PP4 400 mA

For information on restrictions applying to combinations based on current consumption,
refer to the FP2 hardware manual.

1.3.2 Restrictions on Unit Installation Position

The positioning unit may be installed in either the CPU backplane or the expansion
backplane position. However, it should be installed to the right of the power supply unit
and CPU.

CPU backplane

—
9= [T
;

|:| Positioning unit

EEELERE

)
I
(@]

Either position may be
used for installation.

Expansion

cable I

i

Expansion backplane

——>

OD =
EEEEEE

|

1.3.3 Restrictions on the Number of Units Installed

There are no restrictions on the number of units that may be installed, as long as the
number is within the restriction range noted for conditions 1.3.1 and 1.3.2 above.
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1.3  Restrictions on Units Combination
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2.1 Parts and Specifications

Parts and Specifications

2.1

A Parts and Specifications

©

®

O,

®

@

@.@ ®\ - Jé‘%'—
ax
o= | A 5R b 2 PA FBERR £ c
PR

@/ﬂ

1

IR A
Front Back Front Back
4-axis type (FP2-PP4) 2-axis type (FP2-PP2)

Operation status display LEDs
These display operation conditions for two axes.

Operation status display switch (for FP2-PP4 only)
This switches between displaying operation conditions for axes 1 and 2, and axes
3 and 4.

User interface connector for 1-axis/2-axis
This connector is used to connect a motor driver or external interface.

User interface connector for 3—-axis/4-axis (for FP2-PP4 only)
This connector is used to connect a motor driver or external interface.

Operation mode setting switches

These switches are used to specify the direction of rotation and the pulse output
method for each of the axes.

When the unit is shipped from the factory, the rotation direction is set to “Normal”
(forward rotation, in which the elapsed value increases), and the pulse output
method is set to the “Pulse/Sign” mode.

To set the rotation direction to the opposite direction of that specified in the program,
set this to the “Off” position.

The pulse output method should be set to match that of the motor driver connected
to the unit.

Backplane connector
This connector is used to connect the unit to the slot on the backplane.

= hext page
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= Note

2.1.2

Parts and Specifications

The settings of the operation mode setting switches become
valid at the point when the power is turned on.

Operation Status Display LEDs

Information on two axes can be displayed at once on the LEDs. For a 4-axis type,
display can be switched between axes 1 and 2 and axes 3 and 4 with the switch. The
LEDs show the same information for each axis.

\
o
il — ppa PP2__ |
3 A L. AL
A B CL D Z PA PBERR A B CL D Z PA PBERR
R PO
CN1 CN2
sefllss AX1/2 AX3/4
il )
Front
Operation Status Display LEDs
LED | Description LED on LED off LED blinks
A Pulse output | When set to During stop During pulse
signal A pulse/sign output output
display (* 1) \when set to During stop During pulse
CW/CCW output (forward) output (forward)
B Pulse output | When set to Reverse Forward
signal B pulse/sign output | direction direction
display (* 1) command command
When set to During stop During pulse
CW/CCW output (reverse) output (reverse)
CL | Counter clear signal output Output: on Output: off
display
D Near home status display (*2) | On Off
4 Home input status display (*2) | On Off
PA | Pulser signal input display (* 3) | Displays input status of pulser input signal A
PB [ Pulser signal input display (* 3) | Displays input status of pulser input signal B
ERR | Setting value error display Setting value: Setting value:

error

normal
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2.1 Parts and Specifications

= Notes

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 output speeds.

2) The near home (D) and home input (Z) LEDs light when the
respective input becomes valid. The input logic is specified
using the control codes in the program. When the power is
first turned on, the (D) LED is not lighted, and the (Z2) LED is
lighted.

3) The pulser signal input LEDs (PA and PB) indicates the input
status of the pulser signal. This lights if nothing has been
connected to the pulse input circuit.
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2.1.3 Operation Mode Setting Switches

Settings when the unit is shipped from the factory

~
gé /( FP2-PP4 FP2-PP2

Back

1 I
) i |
[ |

Operation mode setting switches

Type Switch | Axis Description ON OFF
(factory setting)
FP2- |1 1 axis | Rotation direction | Normal setting Reverse setting
PP2 5 Pulse output mode | Pulse/sign mode | CW/CCW mode
3 2 axes | Rotation direction | Normal setting Reverse setting
4 Pulse output mode | Pulse/sign mode | CW/CCW mode
5 3 axes | Rotation direction | Normal setting Reverse setting
FP2-PP4 |6 Pulse output mode | Pulse/sign mode CW/CCW mode
7 4 axes | Rotation direction | Normal setting Reverse setting
8 Pulse output mode | Pulse/sign mode CW/CCW mode
= Note

The settings of the operation mode setting switches become
valid at the point when the power is turned on.

For detailed information about switch setting method w Section 4.1
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3.1 Connecting with Wire-pressed Terminal Type Connector

3.1 Connecting with Wire-pressed Terminal Type
Connector

3.1.1 Specifications of Wire-pressed Connector

This is a connector that allows loose wires to be connected without removing the wire’s
insulation.

The pressure connection tool (AXY52000FP) is required to connect the loose wires.

Wire-pressed connector (40 pins)

Suitable wire (twisted wire)
Size Cross section area |Insulation thickness | Rated current
AWG22 0.3 mm?2
AWG24 0.2 mm?2

Wire-pressed connector (accessories for unit)

dia. 1.5to dia. 1.1 3A

. Unit type and required quantity
Company Composition of parts - -
2-axis type 4-axis type

Housing (40P) 1 piece x 1 set 1 piece x 2 sets
Panasonic Electric Semi-cover (40P) 2 pieces x 1 set |2 pieces x 2 set
Works SUNX Co., Ltd.  ['Contact (for AW22 and . .

AW24) 5-pin 8 pieces x 1 set | 8 pieces x 2 set
= Note

The 2-axis type comes with one set and the 4-axis type with two
sets.

When purchasing additional sets, please order AFP2801
(containing two sets).

Pressure connection tool
Company Order number
Panasonic Electric Works SUNX Co., Ltd. AXY52000FP

Pressure connection tool
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3.1 Connecting with Wire-pressed Terminal Type Connector

3.1.2  Assembly of Wire-pressed Connector

The wire end can be directly press-fitted without removing the wire’s insulation, saving
labor.

Procedure:

1. Bend the contact back from the carrier, and set it in
the pressure connection tool.

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

After press-fitting the wire, insert it into the housing.

When all wires has been inserted, fit the semi-cover
into place.
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3.1 Connecting with Wire-pressed Terminal Type Connector

Contact puller pin for rewiring

If there is a wiring mistake or the wire is incorrectly pressure-connected, the contact
puller pin provided with the fitting can be used to remove the contact.

Press the housing against
the pressure connection tool
so that the contact puller pin
comes in contact with this
section.
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3.2  Input/Output Specifications and Connector Pin Layout

3.2 Input/Output Specifications and Connector Pin Layout

3.2.1 Pin Layout for One Axis

3.2.1.1 Output and Power Supply Terminals for One Axis

4 )
‘7% 4-axis type 2-axis type
I_I..lI B :::P:Pzd:::‘ :::iP:Z:::

E3

~

Output
terminals

%,
[N N
P looron_o0eNo|nArw D

Power

supply
input and Terminals for 1 axis
ground

\_ = terminals

N — = -
COWONODURWN—-O0OOVONOO A WN = >
T
| S

:IEEZZZZZZZZZZZZ

Output terminals

Pin Signal name Circuit Item Specification

number

A1 Pulse output A: Output form Line driver output
line driver (+) Equivalent to

B1 Pulse output A: AM26C31

line driver (-) L\é % i :Fﬁé
A2 Pulse output B: y %

line driver (+)

B2 Pulse output B:
line driver (-)
A3 Pulse output A: Output form Open collector

open collector

A3 | Operating voltage |4.75t026.4V DC
B3 range
B3 Pulse output B: GND Max. load current 15 mA

open collector ON voltage drop | 0.6 V or less
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Wiring

3.2

Input/Output Specifications and Connector Pin Layout

Pin Signal name Circuit Item Specification
number
B4 5V DC output Output voltage 4.75t05.25V DC
oB4 |range
;;-GND Max. load current Total 120 mA
(at 5 V DC output)
A6 Deviation Output form Open collector
counter clear (+) A6 | Operating voltage | 4.75 to 26.4 V DC
B6 Deviation B6 | Max. load current 15 mA
counter clear (-) ON voltage drop 1.2V or less

Power supply input and

ground terminals

Pin Signal name Circuit ltem Specification

number

A19 F.E. L—oA19/B19 _—

B19 = F.E.

A20 External power Power supply 21.4t026.4V DC
supply input: voltage range
24VDC(+) | oavi——o0A20

B20 External power B2o | Current 4-axis type: 90 mA
supply input: GND - consumption or less
24V DC (-) 2-axis type: 45 mA

or less
= Notes

® Pin numbers A19, B19, A20, and B20 are shared among all of
the axes.

® For the 4-axis type, pin numbers A19, B19, A20, and B20 are
connected internally, using the A19, B19, A20, and B20 pins
for the 3-axis and 4-axis connectors.
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3.2

Input/Output Specifications and Connector Pin Layout

3.2.1.2 Input Terminals for One Axis
a :%;: ) 4-axis type 2-axis type
AL B
1 ° : 1
2ol
RV
7 [ ?’~Input
o ||l s terminals
10 ] = || 10
1o e |
12 oo 12
13 e 13
14 [[°° || 14
15 || " || 15
16 °oe 16
17 °° 17
18 °® 18
19 °° 19
20 |I‘I ] 2 Terminals for 1 axis
\ = y,

Input terminals

Pin Signal name | Circuit Item Specification
number
A4 Home input: 24 24V |Input voltage |11.41026.4V DC
V DC (+) range
Min. ON volt- 10.5 V/6 mA
age/ current
Max. OFF volt- | 2.0 V/0.5 mA
age/ current
A5 Home input: 5V 1.6 ke Input imped- Approx. 1.6 kQ
DC (+) —W—o A4 ance
220 Q 5V Input voltage |3.5t05.25V DC
—W—o A5 ’ '
J range
%}}:2'2"9 Min. ON volt- | 3.0 V/6 mA
B5 in. volt- .0Vv/em
age/ current
B5 Home input (-) Max. OFF volt- | 1.0 V/0.5 mA
age/ current
Input imped- Approx. 220 Q
ance
Min. input pulse width | 100 us
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Wiring

3.2  Input/Output Specifications and Connector Pin Layout
Pin Signal name | Circuit ltem Specification
number
A7 Near home Input voltage range |4.75t0 26.4V
input (+) DC
Min. ON 4.0 V/2mA
1.6 kQ A7 voltage/current
B7 Near home %E; A Max. OFF 1.5 V/0.5 mA
input (<) 57 voltage/current
Input impedance Approx. 1.6 kQ
Min. input pulse 500 us
width
A8 Pulser input A Input voltage range |3.5t05.25V DC
(+)
B8 Pulser input A Min. ON 3.0V/6 mA
) 220 Q voltage/current
A9 Pulser input B J w—o ﬁg Max. OFF 1.0 V/0.5 mA
(+) = 2.2kQ B8 voltage/current
B9 Pulser input B ° B9 |Inputimpedance Approx. 220
) Min. input pulse 2 us or higher
width (max. 250 kHz
each phase)
= Note

Pulser input signals A and B are input at different phase. When
the phase of A leads the phase of B, the elapsed value
increments.

T

T = 4 us or higher

X1+ X2=0.5T+0.1T

X2 +X3=05T+0.1T

Xn = 0.125T (n=1, 2, 3, 4)

[Aphase | |
,X1|X2,X3,X4|

B phase
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3.2  Input/Output Specifications and Connector Pin Layout
3.2.2 Pin Layout for Two Axes
3.2.2.1 Output and Power Supply Terminals for Two Axes
e ~ 4-axis type 2-axis type
]

A B

1 : 1

I

N 4

5 °e 5

6 e 6

7 °e 7

8 : : 8

10 [F K 10

11 e ol 11

12 ||l ] 12

1Bk ﬁOutput

2 ||E3H7s  terminals

16 °° 16

17 ° 17

18 l:_ 18

1 19

5o Jle sz Power Terminals for 2 axes

H [ 5 supply
é] |§ input and
ground

\_ = terminals /

Output terminals

Pin Signal name Circuit Item Specification
number
A10 Pulse output A: Output form Line driver output
line driver (+) Equivalent to
B10 Pulse output A: A10 AM26C31
line driver (-) EEAﬁ
Al Pulse output B: 100pFB10
line driver (+) B11
B11 Pulse output B:
line driver (-)
A12 Pulse output A: Output form Open collector
open collector A12 | Operating voltage |4.751026.4V DC
B12 | range
B12 Pulse output B: GND Max. load current | 15 mA
open collector ON voltage drop 0.6 V or less
B13 5V DC output Output voltage 4.75t05.25V DC
0B13 | range
77 GND Max. load current Total 120 mA

(at 5V DC output)
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Wiring

3.2

Input/Output Specifications and Connector Pin Layout

Pin Signal name Circuit Item Specification
number
A15 Deviation Output form Open collector
counter clear (+) A15 | Operating voltage | 4.75 to 26.4 V DC
'< % range
B15 Deviation B15 | Max. load current 15 mA
counter clear (-) ON voltage drop 1.2V or less

Power supply input and ground terminals

Pin Signal name Circuit ltem Specification

number

A19 F.E. L—OA19/B19 S

B19 = F.E.

A20 External power Power supply 21.41026.4V DC
supply input: 24 voltage range
VDC®) 24VIN—0A20

B20 External power B20 Current 4-axis type: 90 mA
supply input: 24 GND [ consumption or less
V DC (-) 2-axis type: 45 mA

or less
= Notes

® Pin numbers A19, B19, A20, and B20 are shared among all of
the axes.

® For the 4-axis type, pin numbers A19, B19, A20, and B20 are
connected internally, using the A19, B19, A20, and B20 pins
for the 3-axis and 4-axis connectors.

3-1
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3.2  Input/Output Specifications and Connector Pin Layout
3.2.2.2 Input Terminals for Two Axis
4 N 4-axis type 2-axis type
% PP4 ] PP2
Al L[ B | e e
1 °e 1
2 oo 2
3 l e 3
4 (=]l 4
5 e 5
6 ° 6
7 °e° 7
8 °e 8
9 Ll 9
10 ° 10
1 -]" el 1
12 ° e 12
o |lEal
15 [| == || 15
16 |[F 71| 16 Input
17 ||)° %17 .
18 ||l=F 78 terminals
19 I : : 19
20 47120 Terminals for 2 axes
\_ = Y,

Input terminals

Pin Signal name Circuit Item Specification
number
A13 Home input: 24 24V | Input voltage |11.4t026.4V
V DC (+) range DC
Min. ON 10.5 V/6 mA
voltage/
current
Max. OFF 2.0V/ 0.5 mA
voltage/
current
A14 Home input: 5V 1.6 kQ Input Approx. 1.6 kQ
DC (+) A13 impedance
220 Q 5V | Input voltage |3.5t05.25V DC
b A14 range
=22k Min. ON 3.0 V/6 mA
’ °B14 voltage/
current
B14 Home input (-) Max. OFF 1.0 V/0.5 mA
voltage/
current
Input Approx. 220 Q
impedance
Min. input pulse 100 us
width
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3.2  Input/Output Specifications and Connector Pin Layout

Pin Signal name Circuit ltem Specification
number
A16 Near home Input voltage range |4.75t0 26.4V
input (+) DC
Min. ON 4.0 V/2mA
1.6 kQ voltage/current
—H—o A16 29
B16 Near home =52Kk0 Max. OFF 1.5V/0.5 mA
input (<) [ B16 voltage/current
Input impedance Approx. 1.6 kQ
Min. input pulse 500 us
width
A17 Pulser input A Input voltage range |3.5t05.25V DC
(+)
B17 Pulser input A Min. ON 3.0 V/6 mA
. (-) . 220 Q A{7 voltage/current
18 | Pulserinput B %E;z“z”m A18|Max. OFF 1.0 V/0.5 mA
(+) [ o Bi7 voltage/current
B18 Pulser input B B18 | Input impedance Approx. 220
) Min. input pulse 2 us or higher
width (max. 250 kHz
each phase)
= Note

Pulser input signals A and B are input at different phase. When
the phase of A leads the phase of B, the elapsed value

increments.
| T |

| |
(aprese ]

,X1|X2,X3,X4|

T =4 us or higher
X1+X2=05T+0.1T

X2 +X3=0.5T+£01T

Xn = 0.125T (n=1,2, 3, 4)

B phase
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3.2  Input/Output Specifications and Connector Pin Layout

3.2.3 Pin Layout for Three Axes
3.2.3.1 Output and Power Supply Terminals for Three Axes
4 — N

4-axis type

CONDUAWN = >
e
G af6)e o6 o
e...
-

\ I
©ONO®O|INA W= w

—~

e Output
E3 terminals|
o] e
12 °r 12
13 ° 13
14 °e 14
15 °® 15
16 °e° 16
17 °° 17
18 ° 2 18
19 '_-l 19 Power
20 I"I"'II 20 supply
ground
\_ = terminals
Output terminals
Pin Signal name Circuit ltem Specification
number
A1 Pulse output A: Output form Line driver output
line driver (+) Equivalent to
B1 Pulse output A: A AM26C31
line driver (-) 100 FA2
A2 Pulse output B: ’ B1
line driver (+) B2
B2 Pulse output B:
line driver (-)
A3 Pulse output A: Output form Open collector
open collector A3 |Operating voltage | 4.75 to 26.4 V DC
B3 range
B3 Pulse output B: GND Max. load current 15 mA
open collector ON voltage drop 0.6 V or less
B4 5V DC output Output voltage 4.75t05.25V DC
oB4 |range
;;-GND Max. load current Total 120 mA
(at 5V DC output)
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Wiring

3.2

Input/Output Specifications and Connector Pin Layout

Pin Signal name Circuit Item Specification
number
A6 Deviation Output form Open collector
counter clear (+) A6 | Operating voltage | 4.75 to 26.4 V DC
B6 Deviation B6 | Max. load current 15 mA
counter clear (-) ON voltage drop 1.2V or less

Power supply input and ground terminals

Pin Signal name Circuit ltem Specification

number

A19 F.E. L—oA19/B19 _—

B19 = F.E.

A20 External power Power supply 21.4t026.4V DC
supply input: voltage range
24V DC (+) 24VIN—0A20

B20 External power | GND 71/7—0820 Current 4-axis type: 90 mA
supply input: consumption or less
24V DC (-)

= Notes

® Pin numbers A19, B19, A20, and B20 are shared among all of
the axes.

® For the 4-axis type, pin numbers A19, B19, A20, and B20 are
connected internally, using the A19, B19, A20, and B20 pins
for the 1-axis and 2-axis connectors.
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3.2

Input/Output Specifications and Connector Pin Layout

3.2.3.2 Input Terminals for Three Axes
4 )
%% 4-axis type
ik x
1 e 1
2]l
3
5 [‘1 :
7 [l ?’anut
5 |llshs~ terminals
10 ] = || 10
1o e |
12 °e 12
13 °- 13
14 i 14
15 [|°° || 15
16 °e 16
17 e 17
18 e 18
19 l : : 19
20 M ‘ml! 20
\ = Y,
Input terminals
Pin Signal name | Circuit Item Specification
number
A4 Home input: 24V | Input voltage |11.4t026.4V
24V DC (+) range DC
Min. ON 10.5 V/6 mA
voltage/
current
Max. OFF 2.0V/ 0.5 mA
voltage/
current
A5 Home input: 1.6 kQ Input Approx. 1.6 kQ
5V DC (+) —W—o A4 impedance
220 Q 5V |Inputvoltage [3.5t05.25V DC
range
%}EE 2.2k Min. ON 3.0 V/6 mA
—o BS voltage/
current
B5 Home input Max. OFF 1.0 V/0.5 mA
(-) voltage/
current
Input Approx. 220 Q
impedance
Min. input pulse 100 us
width
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3.2  Input/Output Specifications and Connector Pin Layout
Pin Signal name | Circuit ltem Specification
number
A7 Near home Input voltage range |4.75t0 26.4V
input (+) DC
Min. ON 4.0 V/2mA
1.6 kQ voltage/current
B7 Near home %E; A Max. OFF 15V/0.5mA
input (<) B7 voltage/current
Input impedance Approx. 1.6 kQ
Min. input pulse 500 us
width
A8 Pulser input A Input voltage range |3.5t05.25V DC
(+)
B8 Pulser input A Min. ON 3.0V/6 mA
(-) 220 Q A8 voltage/current
A9 Pulser input B <4 A9 |Max. OFF 1.0 V/0.5 mA
(+) =2.2kQ g |voltage/current
- ——O -
B9 Pulser input B B9 |Inputimpedance Approx. 220
) Min. input pulse 2 us or higher
width (max. 250 kHz
each phase)
= Note

Pulser input signals A and B are input at different phase. When
the phase of A leads the phase of B, the elapsed value
increments.

T

(aprese ]

|
B phase

,X1|X2,X3,X4|

T =4 us or higher

X1+X2=05T+£0.1T
X2 +X3=05T+£0.1T

Xn 2 0.125T (n=1, 2, 3, 4)
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a4 .
115 terminals

3.2  Input/Output Specifications and Connector Pin Layout
3.24 Pin Layout for Four Axes
3.2.41 Output and Power Supply Terminals for Four Axes
4 % ) 4-axis type

Al L[ B o~

1 . : 1

2]z

4 ° 4

5 oo 5

6 °° 6

7 °e 7

8 oo 8

o ll= =

10 [F™ 190

1 ° “% 11

12 c° 12

13 || ° L ﬂ*Output

14 [[e= |l

Gl
gl

o

16
17
18

o ~

Eﬂnnn

Output terminals

19 Power
* L™ supply
input and
ground
\_ = terminalsj

Pin Signal name Circuit Item Specification
number
A10 Pulse output A: Output form Line driver output
line driver (+) Equivalent to
B10 Pulse output A: A10 AM26C31
line driver (-) A1l
100pF
A1 Pulse output B: B10
line driver (+) B11
B11 Pulse output B:
line driver (-)
A12 Pulse output A: Output form Open collector
open collector A12 | Operating voltage |4.751026.4V DC
B12 | range
B12 Pulse output B: GND Max. load current | 15 mA
open collector ON voltage drop 0.6 V or less
B13 5V DC output Output voltage 4.75t05.25V DC
0B13 | range
77 GND Max. load current Total 120 mA
(at 5V DC output)
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3.2

Input/Output Specifications and Connector Pin Layout

Pin Signal name Circuit Item Specification
number
A15 Deviation Output form Open collector
counter clear (+) A15 | Operating voltage | 4.75 to 26.4 V DC
'< % range
B15 Deviation B15 | Max. load current 15 mA
counter clear (-) ON voltage drop 1.2V or less

Power supply input and ground terminals

Pin Signal name Circuit ltem Specification

number

A19 F.E. L—OA19/B19 S

B19 = F.E.

A20 External power Power supply 21.41026.4V DC
supply input: 24 voltage range
V DC (+) 24VIN—0A20

B20 External power |GND 7Jr—0820 Current 4-axis type: 90 mA
supply input: 24 consumption or less
VvV DC (-)

= Notes

® Pin numbers A19, B19, A20, and B20 are shared among all of

the axes.

® For the 4-axis type, pin numbers A19, B19, A20, and B20 are
connected internally, using the A19, B19, A20, and B20 pins
for the 1-axis and 2-axis connectors.

3-19




Wiring

FP2 Positioning Unit

3.2  Input/Output Specifications and Connector Pin Layout
3.2.4.2 Input Terminals for Four Axes
4 ) 4-axis type
% -

Al L/ B | s

1 °° 1

2 e 2

3 l e 3

4 l|ec=|| 4

5 °° 5

6 e 6

7 e 7

8 e 8

g ll°“|lo

10 ° 10

1 -]“ el 1

12 2 12

el

1 =2 1

6 [l 1_2’~Input

1o ||ldfie  terminals

19 l : : 19

Al Terminals for 4 axes
\ = Y,

Input terminals

Pin Signal name Circuit Item Specification
number
A13 Home input: 24 24V | Input voltage |11.4t026.4V
V DC (+) range DC
Min. ON 10.5 V/6 mA
voltage/
current
Max. OFF 2.0V/ 0.5 mA
voltage/
current
A14 Home input: 5V 1.6 kQ Input Approx. 1.6 kQ
DC (+) A13 impedance
220 Q 5V | Input voltage |3.5t05.25V DC
b A14 range
=22k Min. ON 3.0 V/6 mA
’ °B14 voltage/
current
B14 Home input (-) Max. OFF 1.0 V/0.5 mA
voltage/
current
Input Approx. 220 Q
impedance
Min. input pulse 100 us
width
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Wiring

3.2  Input/Output Specifications and Connector Pin Layout

Pin Signal name Circuit ltem Specification
number
A16 Near home Input voltage range |4.75t0 26.4V
input (+) DC
Min. ON 4.0 V/2mA
1.6 kQ voltage/current
—H—o A16 29
B16 Near home =52Kk0 Max. OFF 1.5V/0.5 mA
input (<) [ B16 voltage/current
Input impedance Approx. 1.6 kQ
Min. input pulse 500 us
width
A17 Pulser input A Input voltage range |3.5t05.25V DC
(+)
B17 Pulser input A Min. ON 3.0 V/6 mA
. (-) . 220 Q A{7 voltage/current
18 | Pulserinput B %E;z“z”m A18|Max. OFF 1.0 V/0.5 mA
(+) [ o Bi7 voltage/current
B18 Pulser input B B18 | Input impedance Approx. 220
) Min. input pulse 2 us or higher
width (max. 250 KHz
each phase)
= Note

Pulser input signals A and B are input at different phase. When
the phase of A leads the phase of B, the elapsed value

increments.
| T |

| |
(aprese ]

,X1|X2,X3,X4|

T =4 us or higher
X1+X2=05T+0.1T

X2 + X3=0.5T+£0.1T

Xn = 0.125T (n=1,2, 3, 4)

B phase
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3.3  Supplying Power for Internal Circuit Drive

3.3 Supplying Power for Internal Circuit Drive

Always make sure an external +24 VDC power supply is connected to the pins for
external input power supply (pin nos. A20 and B20).

The applied 24 VDC voltage passes through an internal DC-DC converter and is
convertedto 5V DC voltage. Itis then supplied to the various internal circuits as a power
supply for internal circuit drive of the pulse command output pin.

3.3.1 Line Driver Output

| Positioning unit |

Pulse
command

| Pulse command Pulse Motor driver

| output pommand r— 1
1 A1.A2 A10.A11 input |

+5VDC

DC-DC | ¢A20

converter

\J

B1.B2.B10.B11

———0—=

: +24VDC

* The symbol below indicates
twisted—pair wiring.

The illustration shows one signal

component extracted from the overall

configuration.

External power supply

External power
supply

IB

sl

oo XXX
N

Usable voltage range

21.4t026.4V DC

Current
consumption

4-axis type

90 mA or less

2-axis type

45 mA or less
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3.3 Supplying Power for Internal Circuit Drive

3.3.2  Open Collector Output

The power supply for the pulse command output circuit can be taken from the 5 VDC
output pins (pin nos. B4 and B13).

| Positioning unit |

r——"F""—""—"—"—"""7"""= ] Common for output  Pulse == |
| (at 5V output) command input |

Pulse Pulse command 15mAper T

command | output signalcan L — _|
lA3.A12 be used as
IB3.B12 a guide.

| | pbc-pC 6A20

converter | * The symbol below indicates
+5VDC | +24VDC twisted—pair wiring.
I
B20 |
e DO00C
717_ IGND

External power

L 1 supply

The illustration shows one signal
component extracted from the overall
configuration.

External power supply

Usable voltage range 21.41t026.4V DC
Current 4-axis type 90 mA or less
consumption 2-axis type |45 mA or less

= Note
The current capacity of the +5 VDC output common pins (B4 and
B13) is a total of 120 mA max. for all of the 5V output common
pins.
When open collector pulse output is used, the value of 15 mA per
signal should be used as a guide. If the 15 mA is exceeded, the
appropriate resistance should be added.
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3.4  Connection of Pulse Command Output Signal

3.4 Connection of Pulse Command Output Signal

The FP2 positioning unit is equipped with two types of the interfaces of motor driver.
Select and connect one or the other, depending on the interface of the motor driver
being used.

= Note
We recommend using twisted-pair cables as the wiring between

the positioning unit output and the motor driver, or twisting the
cables used.

3.4.1 Line Driver

Connection Positioning unit Motor driver
Pulse com- || PULRE  +x A1,A10 PULSE
mand 1 — or
(Line drive) B1,B10 CW
Pulse com- |[SIG,, A2,A11 SIGN
mand 2 —— or
(Line drive) B2,B11 ccw

External *SVT_H* A20 = * g
; Power suppl The symbol below indicates
input power B20 PP twisted-pair wiring.

supply GND +24VDC : : : : :

3.4.2 Transistor Open Collector

Connection Positioning unit Motor driver

Pulse com- PULSE ‘Jg\ « Ccw

or CW If 15 mA is exceeded a
mand 1 (Open A3,A12 resistor must be added.

collector) SIGN
or
Pulse com- Sé%”ﬁ’: J ) M ccw

¥

mand 2 (Open B3,B12
collector)

B * The symbol below indicates
External input DG Power supply twisted-pair wiring.

power supply - ﬂ_
+24VDC

A20
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3.4 Connection of Pulse Command Output Signal

Output specifications

Output form Open collector
Operating voltage range 4.75t026.4V DC
Max. load current 15 mA

ON voltage drop 0.6 Vorless

Output specifications at 5V DC

Output power supply range |4.75t05.25V DC
Current consumption 120 mA (at total 5 V DC)

= Note
The total of the internal 5 VDC output and 5 V output common is
120 mA. A value of 15 mA per signal should be used as a guide.
If this capacity is exceeded, resistance should be added.




Wiring FP2 Positioning Unit

3.5  Connection of Deviation Counter Clear Output Signal (for servo motor)

3.5 Connection of Deviation Counter Clear Output Signal
(for servo motor)

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

Motor driver

- . ) If 15 mA is ex-
Connection Positioning unit (-\NV‘- ceeded a resistor)

must be added.

Deviation “1A6,A15
Counter Clear —|: %
(Open collector) -BG,B15]

Power supply

* The symbol below indicates
twisted-pair wiring.

BN

GND +5 to +24VDC

Output specifications

Output form Open collector
Operating voltage range 4.75t026.4V DC
Max. load current 15 mA

ON voltage drop 1.2V orless
= Notes

¢ Always use twisted-pair cables for wiring.

® Current which can be conducted as the deviation counter
signal is 15 mA max. If 15 mA is exceeded, resistance should
be added.
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3.6 Connection of Home Input/Near Home Input Signals

3.6 Connection of Home Input/Near Home Input Signals

This is the home signal input connection for the home return.
It should be connected to the Z phase output (line driver output or transistor output) of
the motor driver, or to an external switch and sensor.

= Note
We recommend using twisted-pair cables as the wiring between
the positioning unit output and the motor driver, or twisting the
cables used.

3.6.1 Connection of Home Input (When connecting to motor driver Z

phase output)
Connection Positioning unit
Home input ™ A4 A13
24V D " ’ i
C(+) 290 O Motor driver

Home input

AMA
5V DC (+) @2% T W—pA5.A14 Z phase
Home input T 85 B14 signal

)

vy

* The symbol below indicates
twisted—pair wiring.

_ XXX

Input specifications (at 5 V DC)

Input voltage range 3.5t05.25V DC
Min. ON voltage/current 3.0 V/6 mA
Max. OFF voltage/current 1.0 V/0.5 mA
Input impedance Approx. 220 Q
Min. input pulse width 100 ps
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3.6  Connection of Home Input/Near Home Input Signals

3.6.2 Connection of Home Input (When connecting to an external

switch/sensor)
Connection Positioning unit P I
ower supply .

Home input 1 .6A|§‘Q A4 A13 +12 to 24VDC GND _|_SWIJ[Ch
24V DC (+) W :
m -
5(\)/m§cm(3lft ~>%S W—A5,A14

- A4 = * The symbol below indicates
I(-|_(;me input || AL [ »B5,B14 twisted—pair wiring.

_XXXXL

Input specifications (at 24 V DC)

Input voltage range 11.4t026.4 V DC
Min. ON voltage/current 10.5 V/6 mA
Max. OFF voltage/current 2.0V/0.5 mA
Input impedance Approx. 1.6 kQ
Min. input pulse width 100 ps

3.6.3 Connection of Near Home Input Signal

Connection Positioning unit Power supply
ND —Switch

+5 to 24VDC G
Near home input (+) T A7,A16
@%& =16kQ
Near home input (-) 1 »—B7,B16

* The symbol below indicates
twisted—pair wiring.

_ XXX

Input specifications

Input voltage range 4.751026.4V DC
Min. ON voltage/current 4.0 V/2 mA

Max. OFF voltage/current 1.5 V/0.5 mA
Input impedance Approx. 1.6 kQ
Min. input pulse width 500 us
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Wiring

3.7 Connection of Limit Over Input

3.7 Connection of Limit Over Input

The input unit should be used for limit over input to the PLC. In addition to that, any
circuits recommended by the motor manufacturers should be provided externally.

| DC type input unit |

'A'lvl + X—
I
!_Imlt over - l X_
input —E B w Y
' N = !
—] C A+24VDC

i i . co TCOM$

Table

T

[ - --4
' '
!

B r 1

///////////A/‘:///V// /

= [ L

Motor .
‘-’ Ball screw H
© ) Limit over
switch (<)

— —

Limit over
switch (+)

An emergency stop circuit appropriate to the system should be programmed.

For detailed information about overruns m Section 11.1.1
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3.8  Connection of Pulser (Only when pulser is used)

3.8 Connection of Pulser (Only when pulser is used)

The output configuration of the signal varies depending on the pulser, so make
connections based on the type of pulser. Three types of output configurations are
available: a line driver type, a transistor open collector type, and a transistor-resistor

pull-up type.

= Note

We recommend using twisted-pair cables for connections, or
twisting the cables used.

3.8.1

Line Driver Type

Connection

Positioning unit

Pulser input A (+)

Pulser input A

Al

W A8,A17
= 220Q
5

»B8,B17

Pulser input B

—_ |~ | ~

)
+)
Pulser input B (-)

W—+A9,A18

A
)
N
o
Q

i%—f [ ~B9,B18

OO
OO

Pulser
<
<

* The symbol below indicates
twisted-pair wiring.

XXX

3.8.2 Transistor Open Collector Type
Connection Positioning unit Pulser
Pulser input A (+ W—Ag A17[ »o
AN DELE 200
Pulser input A (-) 1 ~|B8.B171> <
Pulser input B (+) > O -
( B phase

Pulser input B

-)

W
N
N
o
Qo

@# W——A9,A18
IT . |BoBis

. Power

[}

B phase

supply

I
+svbcH gnp
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3.9 Precautions Concerning Wiring

3.8.3  Transistor-resistor Pull-up Type

Pulser

Connection Positioning unit

i W—s - -
Pulser input A (+) @% < 200 A8,A17
Pulser input A () 1 . |B8,B17

(+)

=)

v

Y

MA

W—<a9 A1
@%& = 220Q 9.AT8 R
1 . B9,B18|.. I g

Pulser input B (+

1))

Pulser input B (-

Power supply

I
G

o] o] I o I (o}
AL AL
Wy LA

+5VDC

3.9 Precautions Concerning Wiring

Both for the line driver output and the transistor output, the length of the wiring between
the positioning unit and the motor driver should be within the distance below.
Corresponding signals

- Line driver output

- Transistor output

- Deviation counter clear
Type of output Wiring distance
Line driver output
Transistor output

10m

We recommend using twisted—pair cables for connections that are less subject to noise.
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3.9  Precautions Concerning Wiring
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Confirming the Unit Settings and Design Contents

4.1

4.1 Setting the Operation Mode Setting Switches

Setting the Operation Mode Setting Switches

Before attaching the positioning unit to the backplane, always make sure the operation
mode setting switches on the rear panel have been set to match the specifications of
the system being designed.

h—h f—

Settings when the unit is shipped from the factory

—

Rear

FP2-PP4

10
r>CT0
[~
gl i}
o>
[~
co T

FP2-PP2

?
>¢ [lilili
l

—

|
> 1)
|

Z>

~

J

The operation mode setting switches are used to select the motor rotation direction and
the pulse output mode for each of the axes.

Switch | Axis Description ON (factory setting) OFF
1 1 axis | Rotation direction Normal setting Reverse setting
2 Pulse output mode Pulse/sign mode CW/CCW mode
3 2 axes | Rotation direction Normal setting Reverse setting
4 Pulse output mode Pulse/sign mode CW/CCW mode
5 3 axes | Rotation direction Normal setting Reverse setting
6 Pulse output mode Pulse/sign mode CW/CCW mode
7 4 axes | Rotation direction Normal setting Reverse setting
8 Pulse output mode Pulse/sign mode CW/CCW mode
= Notes
® The factory setting for all switches is ON.
® The settings of the operation mode setting switches become
effective at the point when the power is turned on.
411 Selection of Rotation Direction

Setting of rotation direction switch

Normally, this is used in the “On” position.
The position of this switch can be changed to reverse only the rotation direction of the
motor, with the connection status and the driver settings remaining exactly the same.
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41  Setting the Operation Mode Setting Switches

4.1.2  Selection of Pulse Output Mode

The pulse output mode can be selected to match the pulse input mode supported by
the motor driver. The two types of pulse output described below can be selected.

Pulse/sign output method

With this method, pulse output signals for motor drive (signals that determine the
rotation speed of the motor) and signals that determine the rotation direction of the
motor are output.

Pulse signals (pulses) are output from the pulse output A pin, while signals that
determine the rotation direction (signs) are output from the pulse output B pin.

CW/CCW output method

With this method, pulse output signals for forward rotation and pulse output signals for
reverse rotation are output in response to the direction in which the motor is rotating
(CW/CCW: clockwise/counter—clockwise).

When the rotation direction switch is set to the normal setting (ON), forward rotation
(CW: clockwise) pulse signals are output from the pulse output A pin, and reverse
rotation (CCW: counter-clockwise) pulse signals are output from the pulse output B pin.
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4.1 Setting the Operation Mode Setting Switches

4.1.3 Relationship Between Switch Setting and Rotation Direction

Pulse/sign mode (Rotation direction switch: normal setting)
f W|th forward rotation, the elapsed value increases. ]

N
Operation mode (W With reverse rotation, the elapsed value decreases. )
setting switches| N _ -~~~ "~~~ "~~~

[ -
~ o
~ O
w 3| all:
~ O
- | ON

Reverse Forward
o O
|

5 A=
= | B | (S ===w====y
— 4 . Motor driver

( | Forward | Reverse | )
Pulse ‘ ‘ ‘
output A
Pulse |
output B

P Direction of increasing elapsed value Direction of decreas-
ing elapsed value

- J

Pulse/sign mode (Rotation direction switch: reverse setting)

f W|th forward rotation, the elapsed value decreases )

A
Operation mode| With reverse rotation, the elapsed value increases.
setting switches

e
— O
~ O
o O
~ O
o @]

Reverse Forward
>
~ O]

o T Sl N TP T TP TP TP T |4 ]=[|_hz —— ﬁ
D 4 \ Motor driver

e N
‘ Reverse Forward ‘

Pulse
output A

Pulse | |
output B

Direction of increasing elapsed value | Direction of decreas-
ing elapsed value
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41  Setting the Operation Mode Setting Switches

CW/CCW mode (Rotation direction switch: normal setting)
[ With forward rotation, the elapsed value increases. )

TS
Operation mode ( With reverse rotation, the elapsed value decreases. )
setting switches —_— - ————

-
— o
> O]
w
>~ 0
o O

Reverse Forward
o O]
|

: << -
o T3 Q= | Ty P TP T T 7 )4 ) ]:[l_bZ ‘ﬁl d_l]

e A
| Forward | Reverse ‘

e | L[

output A

Pulse (LIl

output B

Direction of increasing elapsed value Direction of decreas-
ing elapsed value

. J

CW/CCW mode (Rotation direction switch: reverse setting)

f With forward rotation, the elapsed value decreases. \

(N . N
Operation mode l Wltﬁ reverse | rga@n_ tma glaﬂsgi ialie  increases. )
setting switches
~ ol e Pl
1T ] 3
N> O )
= a:clf' Reverse  Forward
o (0] ol - -
= | (T ===
~ 0] g |||[E — Y
o 3 9 ] - ]
N — :
4 \__ Motor driver
( | Reverse | Forward | )
Pulse ‘ ‘ ‘
output A rrriri
Pulse I nrnnririnrniri
output B
Direction of increasing elapsed value Direction of decreas-
ing elapsed value
N J
= Note

The direction of rotation varies depending on the wiring, the
motor driver settings, the position command value in the
program, and other factors.
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4.2 Confirming the Slot Number and I/O Number Allocations

4.2 Confirming the Slot Number and I/O Number
Allocations

4.2.1 Occupied I/O Area

With the positioning unit, as with other I/O units, allocations are entered for the input (X)
and output (Y).

The positioning unit has 16 input points and 16 output points per axis, for a total of 32.
Consequently, a 4-axis type has 128 points, and a 2-axis type has 64 points.

The configuration of the occupied /O area is as shown below.
When installed in slot 0

4-axis type

Occupied points:
128 points

Input: 64 points
Output: 64 points

1st axis = Input X0 to XF (WXO0) Output Y40 to Y4F (WY4
2nd axis = Input X10 to X1F(WX1) Output Y50 to Y5F (WY5
3rd axis = Input X20 to X2F (WX2) Output Y60 to Y6F (WY6

)
)
)
4th axis = Input X30 to X3F (WX3) Output Y70 to Y7F (WY7)

PP2

Occupied points:
64 points

Input: 32 points
Output: 32 points

=1

;'i'i [ 1st axis = Input X0 to XF (WX0) Output Y20 to Y2F (WY2)
= 2nd axis = Input X10 to X1F(WXT1) Output Y30 to Y3F (WY3)
TN
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4.2  Confirming the Slot Number and I/O Number Allocations

4.2.2 Contents of Input and Output Allocations

Con- Name Description 1/0 contact (relay) number
tact A .
(Relay) 2-axis type | 4-axis type

1st 2nd | 1st 2nd |3rd |4th
axis | axis |axis | axis | axis | axis

X 0 Pulse output busy | BUSY | Goes on during pulse output. X0 X10 | X0 X10 | X20 | X30
(* Note 1)
X_1 Pulse output EDP Goes on when pulse output ends. | X1 X11 | X1 X11 | X21 | X31
done (* Note 2)
X 2 Acceleration zone | ACC | Goes on during acceleration X2 X12 | X2 X12 | X22 | X32
zone.
X_3 Constant speed CON | Goes on during constant speed X3 X13 | X3 X13 | X23 | X33
zone zone.
X 4 Deceleration DEC | Goes on during deceleration zone. | X4 X14 | X4 X14 | X24 | X34
zone
X5 Rotation direction | DIR Monitor contact for direction of X5 X15 | X5 X15 | X25 | X35
rotation

(direction of increasing elapsed
value when on).

X_6 Home input ZSG Goes on when home input X6 X16 | X6 X16 | X26 | X36
becomes valid

X 7 Near home input | DOG | Goes on when near home input X7 X17 | X7 X17 | X27 | X37
becomes valid

X_8 Home return ORGE | Turns on when home return is done. | X8 X18 | X8 X18 | X28 |X38
done Goes on until next home return is
initiated.
X 9 Comparison re- CLEP | Goes on when elapsed value of X9 X19 | X9 X19 | X29 | X39
sult internal counter is greater than or

equal to the number of
comparison pulse.

X_A Set value change | CEN With P point control, thisisused |XA |X1A | XA X1A | X2A | X3A

confirmation to confirm rewriting of set values.
(* Note 3)
X_B _ _ | — XB |X1B [XB |X1B |X2B |X3B
X _C _ | — XC | X1C [XC |X1C |X2C |X3C
X_D e _ | — XD |X1D [XD |X1D |X2D |X3D
X_E Set value error SERR | Goes on when a set value error XE |X1E [XE |X1E |X2E |X3E
oceurs.
X_F - _— | — XF | X1F [XF | X1F | X2F | X3F
YO0 E point control EST When turned on in the user Y20 |Y30 |Y40 |Y50 |Y60 |Y70
start program, E point control is
initiated.
Y_1 P point control PST When turned on in the user Y21 | Y31 |Y41 [Y51 |Y61 |YT7A
start program, P point control is
initiated.
Y 2 Home return start | ORGS | When turned on in the user Y22 | Y32 [Y42 |Y52 |Y62 |Y72
program, a home return is initiated.
Y3 Forward jog JGF When turned on in the user Y23 | Y33 [Y43 |Y53 |Y63 | Y73
program, jog forward rotation is
initiated.
Y_ 4 Reverse jog JGR When turned on in the user Y24 |Y34 |Y44 |Y54 |Y64 | Y74
program, jog reverse rotation is
initiated.
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4.2 Confirming the Slot Number and I/O Number Allocations

Con- Name Description 1/0 contact (relay) number
tact 2-axis type | 4-axis type

(Relay) yp yp

1st |2nd |[1st |2nd |3rd |4th
axis | axis |axis | axis | axis | axis

Y_5 Forced stop EMR | When turned on in the user Y25 | Y35 |Y45 |Y55 |Y65 | Y75
program, operations currently
running are interrupted and
forcibly terminated.

Y_6 Deceleration stop | DCL | When turned on in the user Y26 | Y36 |Y46 |Y56 |Y66 | Y76
program, operations currently
running are interrupted, and
decelerate to a stop.

Y_ 7 Pulser input en- PEN When turned on in the user Y27 |Y37 |Y47 | Y57 |Y67 |Y77
abled program, pulser input is enabled
(valid only while on).
Y_8 _ | — Y28 | Y38 [Y48 |Y58 |Y68 |Y78
Y9 _ e — Y29 |Y39 |Y49 |Y59 |Y69 |Y79
YA _ _— | — Y2A | Y3A |Y4A |Y5A |Y6A | Y7A
Y B _ _ | — Y2B |Y3B |Y4B |Y5B |Y6B | Y7B
Y C _ _ | — Y2C | Y3C |Y4C |Y5C |Y6C |Y7C
Y_D _ | — Y2D |Y3D |[Y4D |Y5D |Y6D |Y7D
Y_E e e — Y2E |Y3E |Y4E |Y5E |Y6E | Y7E
Y_F Error clear ECLR | If a set value error occurs, the Y2F | Y3F |Y4F | Y5F |Y6F |Y7F

error is canceled when this is
turned on in the user program.

= Notes

1) This goes on during pulse output in various operations such
as E point control, P point control, home return, and jog
operation, and remains on until the operation has been
completed.

2) This goes on when the various operations such as E point
control, P point control, jog operation, and pulser input
operation have been completed.

It also goes on when deceleration stop have been completed,
and when a forcible stop has been completed.

It goes off when the next operation such as E point control, P
point control, jog operation, a home return, or pulser input
operation is initiated.

3) This goes on when P point control or E point control is
initiated, and goes off when the shared memory write
instruction F151 is executed, and data of any kind is written to
the shared memory of the positioning unit.

4) The input and output relay numbers indicate the number when
the unit number is 0. The numbers actually used change
depending on the position in which the unit is installed.




Confirming the Unit Settings and Design Contents FP2 Positioning Unit

4.2  Confirming the Slot Number and I/O Number Allocations

4.2.3 Confirming the Allotted I/O Number and Slot Number

The I/O numbers and slot numbers are always required when creating a program.
These change depending on the position at which the unit is installed on the backplane,
and should always be checked to make sure they match the design.

For information on allocating I/O numbers, refer to the FP2 hardware manual, “section:
I/O Allocation”.

4.2.3.1 Confirming /0 Number Allocations

The occupied I/O areas for all of the units mounted between the CPU and the
positioning unit should be confirmed. These are allocated as |/O areas for the
positioning unit, starting from the serial number.

AY
L’I Example:

The following is an example of a 4-axis type positioning unit
being mounted in succession following three 16-point units.

CPU 4-axis type positioning unit

—point output unit

‘F 16-point input unit }

‘16

T1 6-point output unit }
i

[ 16-point output unit }
e =0

|
N— N— _| _| _| =]
X0 Y10 Y20 1 axis
to to  to L= X30to X3F (WX3) Y70to Y7F (WY7)
XF  Y1F Y2F 5 axes
X0) (WY1)(WY2
(WXO) (WY 1)(WY2) X40 to X4F (WX4) Y80 to Y8F (WY8)
3 axes
X50 to X5F (WX5) Y90 to YOF (WY9)
4 axes

X60 to X6F (WX6) Y100 to Y10F (WY10)
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4.2 Confirming the Slot Number and I/O Number Allocations

The following is an example of a 2-axis type positioning unit
being mounted in succession following three 16-point units.

CPU 2-axis type positioning unit

0000000

16—point input unit

[ 16-point output unit

_II°1 6-point output unit

I EEEEEL)

® ) €=l
LE = |
X0 Y10 Y20 ;
to to to L[ 1axis
XF YiF Y2F X30 to X3F (WX3) Y50 to Y5F (WY5)
(WXO0) (WY1)(WY2) 2 axes

X40 to X4F (WX4) Y60 to Y6F (WY6)

= Notes

® If there are any empty slots between the CPU and the

positioning unit, check to see whether an I/O area has been
allocated to the empty slot.

¢ If /O mount allocation and automatic allocation are being
carried out, 16 points for each type of allocation will
automatically be assigned to empty slots.

® If the CPU being used is a 2-module type, also check any I/O
areas occupying the units incorporated in the CPU.

4.2.3.2 Confirming Slot No.

When mounted on the CPU backplane
Slots are numbered in sequential order, with the slot to the right of the CPU being No. 0.

Slot No.—» 1 2 3 4
I I I I I

g S §FF2»C@I PP4
§ 8
o
@
o]
]
@
® L L

4-axis type positioning unit
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4.2  Confirming the Slot Number and I/O Number Allocations

= Notes

® If the CPU being used is a 2-module type, the slot number of

the unit incorporated in the CPU should be counted as “0”.

Slot No.—» ? 1I % (? zll
[ N ‘% 22—

0000000

960000

G
|

2-module type CPU 4-axis type positioning unit

® If the CPU unit with S-LINK is used, the slot number of the unit
incorporated in the CPU should be counted as “0 and 1”.

SlotNo~-p»0 1 2 3 4 5
o | | | I

CPU unit with S-LINK 4-axis type positioning unit

When mounted on an expansion backplane

The slot number of the slot to the right of the power supply unit on the expansion
backplane should be counted as “16”.

| CPU backplane | | Expansion backplane |

Slot No.—» 1|6 1|7 1|8 1|9 2|0 2|1

o= I

— [=]

Q

E D00Q0D
[
[

i 4-axis type positioning unit
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4.3 Increment and Absolute

4.3 Increment and Absolute

With automatic acceleration/deceleration control, the position command value should
be specified in advance as a numeric value (a number of pulses).

There are two ways to specify this numeric value, described below. Select whichever
method is appropriate for the usage conditions. (For detailed information on entering
settings, refer to Chapter 6, “Automatic Acceleration/Deceleration Control (E point
control)”, and Chapter 7, “Automatic Acceleration/Deceleration Control (P point
control)”.

4.3.1 Increment (relative value control)

The position command value is normally specified as the relative position from the
current position, using a number of pulses.

‘\.I

Example:

Travels from the current position to a position + 5,000 pulses
away.

“+5000” pulses is set as the position command value, and
travel is carried out.

5000 pulses
- A
I

ﬂ = B mmi L
i) CTH) ] 1

|Current position || Target position |

“-2000 pulses” is set as the next position command value,
and travel is carried out.

5000 pulse 2000 pulses
- O\
ﬂ =1

] ﬁf I

Target position

_|,

[

O___

urrent position |
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4.3.2 Absolute (absolute value control)

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

Y
L’I Example:

If the unit is 15,000 pulses away from the home position, it
travels +5,000 pulses.

“4+20000 pulses” is set as the position command value, and
travel is carried out.

5000 pulses
20000 pulses (]

15000 pulses |+ |
I
| w— |

|
|
|
|

| Home | | Current position || Target position |

“+18000 pulses” is set as the next position command value,
and travel is carried out.

20000 pulses |
18000 pulses | |
haw

M=,

ﬂ

[
: | Current position |

Target position
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4.4 Selection of Acceleration/Deceleration Method

441 Linear and S Acceleration/Decelerations

The FP2 positioning unit has two methods of acceleration and deceleration which can
be selected: linear acceleration/deceleration and S acceleration/deceleration. With
linear acceleration/deceleration, acceleration and deceleration (the acceleration from
the starting speed to the target speed, and the reverse) are carried out in a straight line
(acceleration and deceleration take place at a constant percentage).

f (pps)

Linear
acceleration/
deceleration

l

t (ms)

| Acceleration/
deceleration
time

Acceleration/ |
deceleration
time

S acceleration/deceleration is carried out along an S-shaped curve. When acceleration
or deceleration is first begun, the speed is relatively slow, and gradually increases.
When the acceleration or deceleration has been almost completed, the speed slows
once again. This results in comparatively smooth movement.

f (pps)

S acceleration/
deceleration

[

| Acceleration/
deceleration
time

! t (ms)
Acceleration/ |
deceleration

time
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4.4  Selection of Acceleration/Deceleration Method

4.4.2 Indicating the Method of Acceleration/Deceleration

Indicating the method of acceleration/deceleration
This is specified in the program, as a control code.

A
L’I Example: With E point control

RO
—+—(DF—{ F1 DMV , H 0 , DT O]

[F1 DMV , K 500 , DT 2]
[ F1 DMV , K10000 , DT 4 ]
[F1 DMV , K 100 , DT 6 ]
[ F1 DMV ,K100000 , DT8 ]

[ F151 WRT,K1 ,DTO0 , K10, H100 ]

The method of control varies depending on the control code.

When the code is HO: increment, linear acceleration/deceleration

When the code is H1: absolute, linear acceleration/deceleration

When the code is H2: increment, S acceleration/deceleration

When the code is H3: absolute, S acceleration/deceleration

4-16



FP2 Positioning Unit Confirming the Unit Settings and Design Contents

4.5 Internal Absolute Counter

4.5 Internal Absolute Counter

451 How the Internal Absolute Counter Works

How the internal absolute counter works

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

The counted value is stored in the shared memory area of each of the axes.

The stored value is read by the user program, enabling the position data (absolute
value) to be discerned. This is used in functions such as teaching during jog operation.

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

Shared
Absolute counter memory
Elapsed \
value

This can be read and used.

J

Eesesel

Pulse
output
How the internal absolute counter operates
When the power supply is turned off, the counter value is set to zero (0).

When the table returns to the home position in a home return, the counter value
becomes zero (0).

The counter value is counted as an absolute value, based on the pulse output value.

The value stored in the shared memory can be read using the F150/P150 instruction
in the user program.

The counter value can be overwritten using the F151/P151 instruction in the user
program.
Overwriting should be done while the operation is stopped.

4-17
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Countable range of the counter
-2,147,483,648 to +2,147,483,647

Max. value =|+2,147,483,647

+2,147,483,646

+2,147,483,645

-2,147,483,646
-2,147,483,647
Min. value = [-2,147,483,648

If the elapsed 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.

Shared memory address in which the counter value is stored

Address of shared memory Description
(hexadecimal)

1 axis |2 axes |3 axes |4 axes

10Ah |11Ah [12Ah |13Ah |Elapsed value Signed 32-bit
10Bh 11Bh 12Bh 13Bh count (absolute) —2,147,483,648 to +2,147,483,647
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4.5.2 Reading Elapsed Value

The F150/P150 instructions are used to read the elapsed value from the shared
memory of the positioning unit.

F150 (READ)/P150 (PREAD) instruction
These are the instructions used to read data from the memory of the intelligent unit.

RO St S2 n D
— F—{F150 READ [ KO | [H10A][K2] [DT100;]
T L JL
This is the positioning unit
in slot no. 0, from which

[ elapsed value data H1 OA]
to H10B for the first axis

[ are read into DT100 to DT101]

Explanation

“n” words of the data stored in the shared memory of the unit mounted in the slot
specified by “S1” are read from the address specified by “S2”, and are stored in the area
of the CPU specified by “D”.

Specified addresses

Data (elapsed values) are stored as 32-bit data.

Address of shared memory Description
(hexadecimal)

1 axis |2 axes |3 axes |4 axes

10Ah |11Ah |[12Ah |13Ah |Elapsed value Signed 32-bit
10Bh |11Bh |12Bh |13Bh |count (absolute) |-2,147,483,648 to +2,147,483,647

Program example

Reads the elapsed value stored in the addresses starting from H10A of the positioning
unit’s shared memory and stores the elapsed value in the data registers DT200 and
DT201.

RO
H{F150 READ KO, H10A,K2, DT200 ]
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4.5.3 Writing Elapsed Value

The F151/P151 instructions are used to write data to the shared memory of the
positioning unit.

F151 (WRT)/P151 (PWRT) instruction

These are the instructions that write data to the shared memory of the intelligent unit.

RO S1 S2 n D . .
S |—[ F151 WRT EKOj @T_WE E(Z] , EHOAj ]— +— ~E Shared memory writingj
' .

Specifies the positioning
unit of slot no. 0

Writes the two-word contents of
data registers DT100 to DT101

[to the shared memory addresses H10A to H1OB]

Explanation

This stores the contents of the CPU area specified by “S2” and “n” in the address
specified by “D” of the shared memory of the unit mounted in the slot specified by “S1”,
at the beginning of the memory area.

Specified addresses

Data (elapsed values) are stored as 32-bit data.

Address of shared memory Description
(hexadecimal)

1 axis |2 axes |3 axes |4 axes

10Ah | 11Ah |12Ah |13Ah |Elapsed value Signed 32-bit
10Bh |11Bh |12Bh |13Bh |count (absolute) |-2,147,483,648 to +2,147,483,647

= Note
Elapsed values should be written while the operation is stopped.

Program example
Writes the data “0 (zero)” into the elapsed value area.

RO
—{ F1 DMV , K 0, DT 100 ]

[ F151 WRT, K0O,DT 100 , K2 , H10A ]
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5.1 Safety Circuit Design

5.1 Safety Circuit Design

Example of a safety circuit
Installation of the limit over switch

Positioning unit Input unit

= S i

f |
< >

OdlE——Ik
eecced

|

Motor driver C ] C——— C
e G i
o= al i i r h
L 2 L Motor //[///JV/////////// ////////////L///.///uy
[IE_j CCW driving e Limit ovz;r I:imit over <%§ CW drivi
\ L inhibition switchﬁ switch switch - inhibition

______ —_ e — —J switch

\— Safety circuit based

External safety circuit
on the PLC

\
Driver upper and \
lower limit inputs

Safety circuit based on the PLC
Install the limit over switch as shown in the illustration above.

Safety circuit based on external circuit
Install the safety circuit recommended by the manufacturer of the motor being used.
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5.2 Before Turning ON the Power

Items to check before turning on the power

System configuration example
Positioning unit Input unit
@ gn_@ = T i -
.f

[=] [=)

=0
ol 2

——[|

& 9|
==
= [
=) =0

e |
(_[ Power supply for PLC ) j
: ( Power supply for input/output device ] ﬁi—)
(/:a[ Power supply for motor driver U
s ©
-
Motor driver C 7 1 [
— R T
o= f_ il i 1 I il
;.2"%, Motor A //[///J////////////_ | ////////////L//ﬂ///J/
| [k — & - - 71
= CCW driving Is_:/:/?tlf:r? ver L'”.‘t't r?ver CW driving
inhibition switch switc inhibition
L ______ - switch

Driver upper and £ | saf
lower limit inputs \_. xternal safety Safety circuit based
circuit on the PLC

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 based on an external circuit (wiring and installation of limit
over switch) has been installed securely.

3. Checking the installation of the safety circuit based on the
PLC

Check the connections between the input unit for the PLC and the limit over switch. Also check
to make sure the limit over switch has been installed correctly.
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5.2 Before Turning ON the Power

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 5.3.1, “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.

= Note
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 startup contact relays for the various operations of
the positioning unit are on. If they are, 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

When turning on the power to the system incorporating the positioning 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.

5.3.1 Procedure for Turning On the Power

Procedure:

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

2. Turn on the power supply for the PLC.
3. Turn on the power supply for the motor driver.

Positioning unit

;

Power supplies for input and
output devices

) J
2| Power supply for PLC

(8] Power supply for motor driver

= Note
The power supply for the PLC should not be turned on and off
with the power supply for the motor driver on. When the power
supply is turned on and off, one pulse may be output from the
unit, causing the motor to move. The program should be set up
so that, for normal operation, a home return is carried out when
the power supply is turned on.
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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.
2. Turn off the power supply for the PLC.

3. Turn off the power supplies for input and output devices
connected to the PLC (including the power supply for the
line driver output or open collector output).

Positioning unit

1

Em] [

O[dE—|

ll S

( 1] Power supply for motor driver

2| Power supply for PLC |

3| Power supplies for input and
output devices

Precautions when rebooting the system

The contents of the operation memory are initialized simply by initializing the CPU, but
the contents of the shared memory for the positioning unit are retained.

If the positioning unit is operated with data still in the shared memory, operation may
be carried out based on any set values which have been retained, in some cases. The
contents of the shared memory are cleared when the power supply is turned off.
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5.4 Procedure Prior to Starting Operation

Items to check when the power is on
System configuration example

Positioning unit Input unit
Cla P
R s =1 o

(* section 5.4.3)

—)

OJ[dJE——3k
oosed
A5 s gl 3

(* section 5.4.4)

L]
|

(" \
(" - \ J
|~ \\ ~]
| |
——l—— _ ]
C 1 1 . 1
| [ i [
[ ! il ] M ] .
Motor L\\\:\\\ Jk\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\L \\\:\\\j
Motor 81~ r_\_ e j ) i Y1
driver EI i Negr home Limit over Ij
= L M \ Lj ST _JI J\ switch switch | ow
o= Home switch driving
ool N | | inhibition
g.H ﬁ _________ _ Jswitch

Driver upper and Limit over Externa.l safety circuit
\ lower limit inputs switch (* section 5.4.1).
Safety circuit

based on the PLC CCW driving
(* section 542) inhibition switch

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

5.4.1 Checking the External Safety Circuit

Check the safety circuit recommended by the manufacturer of the motor, by checking
the power supply cutoff of the motor driver and other functions, using limit over input

through an external circuit.
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5.4.2 Checking the Safety Circuit Based on the PLC

Procedure:

1. Using forced operation of the limit over input for the PLC
safety circuit, check to see if the limit input is being
properly taken in by the input unit for the PLC.

2. If necessary, input a program that causes the emergency
stop circuit of the positioning unit to be triggered when the
limit over input is activated. Check both the jog operation
and forced operation of the limit input.

3. Using the jog operation, check to see if the limit over input
is functioning properly.

For detailed information about jog operation m chapter 8
Positioning unit Input unit

S W

I — _» Check to see if the limit over

el = &
§@ ~—~—

‘ input is properly taken in.
M Limit over switch Limit over switch

? (Limit over input) (Limit over input) ?

Safety circuit
To motor driver based on the PLC

DYy
)
=

o/l

OldE——FZk
W\
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54.3 Checking the Rotation and Travel Directions, and the Travel
Distance

Procedure:

1. Using jog operation or automatic acceleration/deceleration,
check to make sure that the directions of rotation and travel
are correct.

Points to check

The direction of rotation is determined by the driver wiring, the settings of
the dip switches at the back of the unit, and the data set in the program.
For information on automatic acceleration/deceleration, refer to chapter 6
or chapter 7.

For information on dip switch settings at the back of the unit, refer to
chapter 4.

2. Check to see if the specified number of pulses produces
the travel distance indicated by the design.

Points to check

The travel distance is determined by the ball screw pitch, the reduction
gear, the electronic multiplication ratio of the driver, the number of pulses
specified in the program, and other factors.

Check to see if the specified number of out-
Positioning unit put pulses produces the travel distance
Input unit and travel direction indicated by the design.
=) Motor driver |< * >|

If
i

Ll

. — |
Wﬂ == E—lTl—: —le I:_l‘:'l_

] NEE fr] }zzzgzzazzz@:j

screw

[

Q[ IE——p]
860000
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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
programming tools, monitor the X_6 and X_7 input contact
relays, and check them in the same way.

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

Points to check

The input valid logic for the home input and near home input is determined
by the control codes of the program.

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 causes 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.

Positioning unit Input unit

o5 ] i
: = o5 s Check to see if there is any offset
from the home stopping position.

= [l Home switch ? ? Near home switch
.

= Note

peecod]

Ollde——k

|
|

If the CPU is switched from the RUN to the PROG. mode while the
positioning unit is in operation, the table decelerates and stops.

For detailed information about deceleration and stopping m chapter 11.
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Plus (+) Direction . ....................... 6-3
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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 of travel amount setting is used, and the
direction in which the elapsed value increases as the motor rotates is set as the plus
(+) direction. This control assumes that the mode setting switches on the back of the
positioning unit have been set to the normal setting side.

4-axis type
positioning unit 64-point type input unit

re
N

0000000

~
UW
@ ©m(§! @cm)g

|

WX8
WX9
10
11
Motor driver Table 10000 pulses
: I—I ————— +
oo
° o Ball screw _ i
| jl; Motor JA1111111EANERRARANARNAANRNNNY JAL11A1EEREANARAARARRANANY
— (~ side) (+ side)

= next page




Automatic Acceleration/Deceleration Control

FP2 Positioning Unit

6.1

Sample Program

Pulse output diagram

E point control
start flag

Pulse output
busy flag

Pulse output
done flag

(Shared memory setting)

]g?ﬂ— H 0 —{ Control code
18§E— K 500 —{ Startup speed fs (pps)
1980 K 10000 | Target speed ft (pps)
X 189[}— K 100 — Acceleration/deceleration time Ac (ms
f [pps] 198 K 10000  Position command value Pt (pulse)
108h l
1%%——{—— :
| : : |
: | 10000 pulses | :
I I
500 — —f— — A
I i | [
100 |_100 t[ms]
=" e
m |
Y40 | |
CPU= s |
|
X0 _|J_ _____________
CPU<—BUSY |
X1 I E
CPU<— (EDP) I |
=epses et LoooodOK
oo c000Q0ROOOK ~ XXXXXXKz0000

No. of counts
when stopped

No. of counts
when booted

Operations of the various flags

® The pulse output busy flag (X0) goes on when E point control is initiated, and
goes off when pulse output is completed.

® The pulse output done flag (X1) goes on when pulse output is completed, and is
maintained until the next E point control, P point control, Jog operation, home
return, or pulser input enabled status is initiated.

®* The elapsed value is stored as the absolute value in the counter in the
positioning unit.




FP2 Positioning Unit

Automatic Acceleration/Deceleration Control

Shared memory setting

6.1  Sample Program

[ This specifies the positioning unit in
slot no. 0, from which

|

i , !

[ registers DTO to DT9

the 10-word contents from data

|

are written to the shared memory
addresses H100 to H109.

Y40
3
J

Control parameter Set values in sample program | Range of acceptable settings
setting content example
Control code HO HO: Increment,
Increment, Linear acceleration/deceleration
Linear acceleration/deceleration H2: Increment,
S acceleration/deceleration
Startup speed (pps) K500 K10 to K1000000 (K10 is the
recommended value.)
Target speed (pps) K10000 K11 to K1000000
Set a value larger than the
startup speed. (K11 is the
recommended value.)
Acceleration/ K100 KO to K32767
deceleration time
(ms)
Position command K10000 K-2147483648 to
value (pulse) K2147483647
Program
X80 rReo |\ - _
—| I (DF) [ ] -[étarting condition j
rR&o |
—— Ft Dmv , H 0 , DT 0 }-————|— Control code )
I I
[ F1 DMV K 500 , DT 2 }-————|-+ Startup speed |
[ F1 Dmv K 10000 , DT 4 ]______I_ Target speed :
[ F1 DMV K 100 , DT 6 ]— —_———— —Jl— Acceleration/deceleration time :
[F1 DMV, K 10000 , DT 8 }-————|-+ Positioncommandvalue |
[ F151 WRT , KO , DTO , K10 , H100 ]— = —-[L_Shared memory writing j

h
L

( =r)
\ED/

= next page




Automatic Acceleration/Deceleration Control FP2 Positioning Unit

6.1  Sample Program

Precautions concerning the program

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

* If the values for the startup speed, the target speed, the acceleration/deceleration
time, or the 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 relay varies depending on the number of axes
the unit has, and the installation position.

For detailed information about contact relay number m Section 4.2.3.1 and 14.3

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

For detailed information about slot number m Section 4.2.3.2
For detailed information about shared memory area address w Section 14.2

* |nthe case where the startup speed is set to the extremely small value (0 to few
pps) in E point control and P point control, the pulse output done flag, which turns
ON when the deceleration stop is completed, is output behind the specified time.

Ideal

operation 2 > t1
il {1 | 1] t2
Completion of output
for the last 1 pulse
-
0 0
Pulse ouput [ Pulse output
done flag done flag

For the ideal deceleration stop, the startup speed of 10 pps or more is
recommended to set.




FP2 Positioning Unit Automatic Acceleration/Deceleration Control

6.1  Sample Program

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

For this control, the “Increment” method of travel amount setting is used, and the
direction in which the elapsed value increases as the motor rotates is set as the plus
(+) direction. This control assumes that the mode setting switches on the back of the
positioning unit have been set to the normal setting side.

4-axis type
positioning unit 64-point type input unit

Ty
°

©

0000000
@ @2

\
leesoes
Bzt )

(

WX0 WX8
X1 WX
WX2 WX10
WX3 WX11
Y4
WY5
Motor driver wYe -10000 pulses Table
(=] ¢ ———————
o o Ball screw 1 1
\_ EII: Motor ALV VAV VA VAV VAN VA JALEAEAREALARNARNARNANANY
— .
(- side) (+ side)

= next page




Automatic Acceleration/Deceleration Control FP2 Positioning Unit

6.1  Sample Program

Pulse output diagram

(Shared memory setting)
18(1)"— H 0 —{Control code
18%2— K 500 —Startup speed fs (pps)
]8,‘5‘n— K 10000 - Target speed ft(pps)
106N K 100 Acceleration/deceleration
y 107h time Ac (ms)
f [pps] 188“— K -10000 - Position command value Pt (pulse)

!

10000{— — —— —

|
| |
I : ~10000 pulses : |
! |
| | | |
/| L\
soo———f{——"F+—H———"—"————— +—
| | .
Lﬂ.: | 100 t [ms]
|
|
E point control | CPU —» Y40 lJl_I |
start relay (EST) : |
Pulse output cpu«(Bﬁ%Yy—iJ— _____________
busy flag |
Xi I
Pulse output | CPU<— (EDP) 1

doneflag | _ L A |
Elapsed value 2000 W 10000
(Pe)  —WWWWA\______

I Count(®
A
L 20000 10000
No. of counts No. of counts
when booted when stopped

Operations of the various flags

® The pulse output busy flag (X0) goes on when E point control is initiated, and
goes off when pulse output is completed.

® The pulse output done flag (X1) goes on when pulse output is completed, and is
maintained until the next E point control, P point control, jog operation, home
return, or pulser input enabled status is initiated.

®* The elapsed value is stored as the absolute value in the counter in the
positioning unit.




FP2 Positioning Unit

Automatic Acceleration/Deceleration Control

Shared memory setting

6.1  Sample Program

Control parameter Set values in sample program | Range of acceptable settings
setting content example
Control code HO HO: Increment, Linear
Increment, acceleration/ deceleration
Linear acceleration/deceleration H2: Increment,
S acceleration/deceleration
Startup speed (pps) K500 K10 to K1000000 (K10 is the
recommended value.)
Target speed (pps) K10000 K11 to K1000000
Set a value larger than the
startup speed. (K11 is the
recommended value.)
Acceleration/ K100 KO to K32767
deceleration time
(ms)
Position command K-10000 K-2147483648 to
value (pulse) K2147483647
Program
X81 Rt | -
—| I (DF) { } —(_Starting condition )
\="/ (cor )
Rt
— —{ F1 DMv , H 0 , DT 0 }-————|-— Control code )
I I
[F1 DMV , K 500 , DT 2 ————|— Startup speed |
[ F1 DMV , K 10000 , DT 4 ]———————: Target speed I
[ F1 DMV , K 100 , DT 6 ]———————: Acceleration/deceleration time:
[ F1 DMV . K-10000 , DT 8 }-————|-—{ Positoncommandvaiue |
F151 WRT , KO , DTO , K10 , H100 ————r_Shaed emo iti j
: “ K10, 1100 ]\~ Shared memory wrtng
This specifies the positioning unit
in slot no. 0, from which
the 10-word contents from data
registers DTO to DT9
are written to the shared memory
addresses H100 to H109.
R81 ya0 | @ ——
L] roa _( E point control initiated )
' - (foristaxis _J
(e0)
= next page

6-9



Automatic Acceleration/Deceleration Control FP2 Positioning Unit

6.1  Sample Program

Precautions concerning the program

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

* If the values for the startup speed, the target speed, the acceleration/deceleration
time, or the 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 relay varies depending on the number of axes
the unit has, and the installation position.

For detailed information about contact relay number m Section 4.2.3.1 and 14.3

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

For detailed information about slot number m Section 4.2.3.2
For detailed information about shared memory area address w Section 14.2

* |nthe case where the startup speed is set to the extremely small value (0 to few
pps) in E point control and P point control, the pulse output done flag, which turns
ON when the deceleration stop is completed, is output behind the specified time.

Ideal

operation 2 > t1
il {1 | 1] t2
Completion of output
for the last 1 pulse
-
0 0
Pulse ouput [ Pulse output
done flag done flag

For the ideal deceleration stop, the startup speed of 10 pps or more is
recommended to set.
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FP2 Positioning Unit Automatic Acceleration/Deceleration Control

6.1  Sample Program

6.1.3  Absolute (Absolute Value Control)

For this control, the “Absolute” method of travel amount setting is used, and the direction
in which the elapsed value increases as the motor rotates is set as the plus (+) direction.

This control assumes that the mode setting switches on the back of the positioning unit
have been set to the normal setting side.

4-axis type

positioning unit 64—point type input unit

© @Y

0000000

N
[EEEEED

ﬁ

Will move to “25000” no matter
where the current point is.

Motor driver Table ————— A
= -
ood| W ] e - o o— — —>
[ ] [
I, MMM AMVAMVAVAMNVAWY [AARARARRRRRNANY
. Motor : H Ball screw '-IQCJ-'
= . t (+ side)
(- side) (10000) 25000

= next page
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Automatic Acceleration/Deceleration Control

FP2 Positioning Unit

6.1

Sample Program

Pulse output diagram

E point
control
start relay

Pulse
output
busy flag

Pulse
output

done flag

(Shared memory setting)

18%— H 1 — Control code
18§H— K 500 - Startup speed fs (pps)
1040t K 10000 | Target speed ft (pps)
1060 100 Acceleration/deceleration
. 107h[_ —| time Ac (ms)
f [pps] 188R— K 25000 ] Position command value
l Pt (pulse)
1mm——ﬂ—— :
| : 15000 pulses : :
/o L\ |
| |
50 —f——+————————————— ——— -
| | .
' 100 | | 100 | t[ms]
e |<—>:
vio |__II]
CPU —>(EST) |
|
x 9
CPU— g3y —lJ—l
X1 | o
CPU<— (EDP) |
Slepsed el [ToooofNNNN_ —____________ X0z
(Pe) io0oopsNsVWA .. o o o o o o oo 25000

No. of counts
when booted

Operations of the various flags

No. of counts
when stopped

® The pulse output busy flag (X0) goes on when E point control is initiated, and
goes off when pulse output is completed.

* The pulse output done flag (X1) goes on when pulse output is completed, and is
maintained until the next E point control, P point control, jog operation, home
return, or pulser input enabled status is initiated.

®* The elapsed value is stored as the absolute value in the counter in the
positioning unit.
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FP2 Positioning Unit

Automatic Acceleration/Deceleration Control

Shared memory setting

6.1  Sample Program

Control parameter Set values in sample program | Range of acceptable settings
setting content example
Control code H1 H1: Absolute,
Absolute, Linear acceleration/deceleration
Linear acceleration/ deceleration H3: Absolute,
S acceleration/deceleration
Startup speed (pps) K500 K10 to K1000000 (K10 is the
recommended value.)
Target speed (pps) K10000 K11 to K1000000
Set a value larger than the
startup speed. (K11 is the
recommended value.)
Acceleration/ K100 KO to K32767
deceleration time
(ms)
Position command K25000 K-2147483648 to
value (pulse) K2147483647
Program
X82 rR&2 | ——
— (") [ (s consten |
rRe82
— — F1 DMV , H 1, DT 0 }————}—— Control code j
I I
[Ft DMV , K 500 , DT 2 -————|-— Startup speed |
I I
[ F1 DMV , K 10000 , DT 4 ]————— —— Target speed |
[Ft DMV , K 100 , DT 6 }-———— _Jl Acceleration/deceleration time :
[ F1 DMV , K 25000 , DT 8 ]— — — — |- Position command value _J
(" Shared memorv wi ing )
F151 WRT , KO , DTO , K10 , H100 |——— Shared memory writin
[ , 0 Joo| o Shered memory wrtng.
This specifies the positioning unit
in slot no. 0, from which
the 10-word contents from data
registers DTO to DT9
are written to the shared memory
addresses H100 to H109.
R82 Y90 |  ——
_| | r 1 (TE point control initiated j
' - “fortstaxis _J
(e0)
= next page
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Automatic Acceleration/Deceleration Control FP2 Positioning Unit

6.1  Sample Program

Precautions concerning the program

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

* If the values for the startup speed, the target speed, the acceleration/deceleration
time, or the 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 relay varies depending on the number of axes
the unit has, and the installation position.

For detailed information about contact relay number m Section 4.2.3.1 and 14.3

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

For detailed information about slot number m Section 4.2.3.2
For detailed information about shared memory area address w Section 14.2

* |nthe case where the startup speed is set to the extremely small value (0 to few
pps) in E point control and P point control, the pulse output done flag, which turns
ON when the deceleration stop is completed, is output behind the specified time.

Ideal

operation 2 > t1
il {1 | 1] t2
Completion of output
for the last 1 pulse
-
0 0
Pulse ouput [ Pulse output
done flag done flag

For the ideal deceleration stop, the startup speed of 10 pps or more is
recommended to set.
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FP2 Positioning Unit Automatic Acceleration/Deceleration Control

6.2 Flow of E Point Control Operation

6.2 Flow of E Point Control Operation

E point control: Single-speed acceleration/deceleration

* When the E point control startup relay (EST) is turned on,
acceleration/deceleration control is carried out automatically at a single speed, in
accordance with the specified data table.

* S acceleration/deceleration can also be selected.

When the 4-axis type positioning unit is mounted in slot 0
Operation example

When the contact relay for E point control is turned on, acceleration/deceleration is
carried out in accordance with the settings, and the table travels and stops.

(| | ™
| (@ Control code | |
I @—| Startup speed | |
Data necessary <_ | © Target speed | I
for operation : (@ Acceleration/deceleration time | |
| (& Position command value | |
\ |/
fops] | |
- I I
I I
I I
E point control | | | |
executed < | | | |
I | | I
| |
@l | | ®
N i I
‘ @ | | @ ‘ t [ms]
CPU — Y40 I
(EST) ITI !
|
CPU<«—_X0 |
eusY) — " ] I
X1 — -~ T T T T T T ——
CPU<~EDp) :
T N
(Pe) W — — —— ——————

When Y40 is set to on in the program, the motor of the first axis begins accelerating.
Input X0 is a BUSY contact that indicates that the operation is in progress, and X1 is
an EDP contact that indicates that the operation is done. The EDP contact remains on
until a request for another operation is received.
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Automatic Acceleration/Deceleration Control FP2 Positioning Unit

6.2  Flow of E Point Control Operation

Data necessary for settings

The following data items must be written to the specified addresses in the shared
memory.

If the same operation is being repeated, it is not necessary to enter the data settings
each time.

Operation is determined by these five types of data.
* Control code

¢ Startup speed

* Target speed

* Acceleration/deceleration time

®* Position command value

Operation steps
Step 1: Preparatory stage
The data required for operation is transferred to the shared memory in advance.

Data for booting E point control
—————————————— Shared memory

: (@ Control code
il
J Ui

| ©— Startup speed —
: (©{ Target speed 3
| @ Acceleration/deceleration time |

r——

l (& Position command value

— e —— —— —— —— — —— — — — — — —
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6.2 Flow of E Point Control Operation

Step 2: Executing the operations

Operation begins when the contact relay Y40 for E point control is turned on.
The control code determines whether S acceleration/deceleration or linear

acceleration/deceleration is used.
Acceleration is carried out from the startup speed to the target speed, and then the

speed slows to the startup speed, and the table stops.
This amount of travel is determined by the position command value.

g
Heo Y40
7 ‘ N \_ ' ™~

%( )% f[pps] E point control
I I

(O]
(Besees
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6.3  Operation of the Input and Output Contacts Before and After E Point Control

6.3 Operation of the Input and Output Contacts Before
and After E Point Control

Output frequency
f[pps],

ft1—
ft 21—

fs |—

Pulse output begins
within 0.1 ms after

I I

: : When the pulse

| | the startup contact | | goes on, the startup
I

I

output busy flag

relay goes on. | signal is ignored.

: I
"

(EST) I
This goes on follow: || This goes off when
ing one scan after the pulse output is
completed.

put busy relay goes on.

flag

—_— _j______

|
|
|
Pulse out- : the startup contact
|
|

X_0

(BUSY):"JIL_ o _(TI)__":JT_I_SCE”_ _ L pTsean )

This goes off follow-

[This goes on when | ing one scan after

Pulse | the pLI”Ste doutput is || the startup contact
output | completed. || relay goes on.
done flag |
X1 | | —
(EDP) : __— — -
|

I I I
I I I
I I I
I I I
\_ R / | |
(~IF) |<—1 scan :l —_>| |<— 1 scan
I
I

E point control start relay (Y_0)
1. E point control is initiated based on the parameters written to the
positioning unit.
2. E point control is not initiated during the time that the pulse output busy
flag (X_0) is on.

3. E point control start relay is reset when the power supply is turned off.
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6.3 Operation of the Input and Output Contacts Before and After E Point Control

Pulse output busy flag (X_0)
1. This goes on with the next scan after E point control has been initiated,
and goes off when the pulse output is completed.

2. Operation cannot be shifted to any other operation while this signal is on
(except for a forced stop and a deceleration and stop).

3. This flag is reset when the power supply is turned off.

This flag is shared among E point control, P point control, jog operation, and home
returns (except for a pulser input enabled operation).
Pulse output done flag (X_1)

1. This goes on when the pulse output is completed, and is maintained until
the next E point control, P point control, jog operation, home return, or
pulser input enabled status is initiated.

2. This flag is reset when the power supply is turned off.

This flag is shared among E point control, P point control, jog operation, and pulser input
enabled operation.
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6.3  Operation of the Input and Output Contacts Before and After E Point Control
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FP2 Positioning Unit Automatic Acceleration/Deceleration Control

7.1 Sample Program

7.1 _Sample Program

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

For this control, the “Increment” method of travel amount setting is used, and the
direction in which the elapsed value increases as the motor rotates is set as the plus
(+) direction. This control assumes that the mode setting switches on the back of the
positioning unit have been set to the normal setting side.

4-axis type
positioning unit 64—point type input unit
I —
—1: "6
§ 8 [
e T T o
ﬁ
@ Q
5
WX0 WX8
WX1 WX9
WX2 WX10
WX3 WX11
wWY4
WY5
Motor driver wYe Table 26000 pulses
I P -
=]
o o Ball screw M M
\_| HI: Motor A AL
——1
(- side) (+ side)

= next page




Automatic Acceleration/Deceleration Control FP2 Positioning Unit

7.1 Sample Program

Pulse output diagram
(Shared memory setting)

100h[C H 0- Control code 100h[C _|Control code 100h[C _]Control code
101h 101h can be omitted) 101h g:an be omitted)
}ggﬂ [ K 500- Star‘tup speed ]8§E [ _ tar‘tup speed ]ggﬂ B _|Startup speed

fs
}ggﬂ - K 5000 Targg)et speed ft (pps) 18‘51h - K 20000 Targg)et speed ft (pps) Ilggh - K 500 Tar(g%Ft) s%)eed ft (pps)
108h "™ 1004 Acceleration/decel- 106h[” K 100- Acceleration/decel- 106h K 500~ Acceleration/decel-
eration time Ac (ms) 107h eration time Ac (ms) 107h [ eration time Ac (ms)
108h - K 5000 Position command 183R - K 15000-Position command lggﬂ - K 6000 Position command

109h | value Pt (pulse) value Pt (pulse) value Pt (pulse)
A
[Pps] l .
20000— — —l[ —————— | |

5000— — —

I
5000 : 15000 pulses
pulses |

500— —

S 100 100
P point control |

start relay

CPU —» Y41 I.!_I
I
I

[ms]

A

(PST)

Setting value
change con-

firmation flag h
XA
CPU - (CEN) ——————————— b—

N

| Goes off when F151\|nstruction is executed |
Pulse output | |
busy flag |

X0
CPU<—(gUSY) _;_L _______________________ I
Pulse output
done flag

X1
CPU<—(EDP)

Elapsed value [1oo00 )00 36000
Pey —/—VVVVVVRldY——————-————>———-————

Count@ j
36000
No. of counts No. of counts
when booted when stopped




FP2 Positioning Unit

Automatic Acceleration/Deceleration Control

Shared memory setting

7.1 Sample Program

Control parameter
setting content

Set values in sample program example

Range of acceptable
settings

value (pulse)

1st speed 2nd speed | 3rd speed
Control code HO The same as | The same as | HO: Increment, Linear
Increment, left left acceleration/deceleration
Linear H2: Increment, S
acceleration/ acceleration/deceleration
deceleration
Startup speed K500 The same The same K10 to K1000000 (K10 is
(pps) as left as left the recommended value)
Target speed (pps) | K5000 K20000 K500 K11 to K1000000
The target speed for the
first speed should be set
to a value larger than the
startup speed. (K11 is
the recommended value)
Acceleration/ K100 K100 K500 K1 to K32767
deceleration time
(ms)
Position command | K5000 K15000 K6000 K-2147483648 to

K2147483647




Automatic Acceleration/Deceleration Control FP2 Positioning Unit

7.1 Sample Program

Program
[Check to make sure the pulse output busy flag is not “BUSY”]

X86 X0 R&6 | —————
-y (oF) |/ [ ] Etarting condition j
—| |—| FO MV , H i1 ,WR 0O)f—F7———— — —rEhift register preset )

r it S _J

XA —_———— —

—] I—(DF)—[ F101 SHL, WR 0 , K 1} ——+ —{ Shifting condition
RO, _ s ——_—_ —
—{—(OF)—{ F1 bMv, H 0 , DT 01— — 1 — Control code )
[Ft DMV, K 500 , DT 2 —— 1 — Startup speed |
[F1 DMV, K 5000 , DT 4 ]———-——I Target speed :
[F1 DMV, K 100 , DT 6 J— — — - — Acceleration/deceleration time |
[FI DMV, K500 , DT 8 ]} ——+ _L Position command value J
[ Fi51 wRT %0 , DTO , K10, H100 }——— 1+ —{ Shared memory writing ]

This specifies the positioning unit
in slot no. 0, from which

the 10-word contents from data
registers DTO to DT9

are written to the shared memory
addresses H100 to H109.

R1 e .
— F—(DF—{ F1 DMV, K 20000, DT 4 }-—— - — Target speed )
[ F1 DMV , K 100, DT 6 ]— — — 1 —: Acceleration/deceleration time :
[F1 DMV, K 15000, DT 8 }-—— 1 —t Position command value J

[ F151 WRT, g?g ,DT4,K6, H104 |— — — + —Ghared memory writing

This specifies the positioning unit
in slot no. 0, from which

the 6-word contents from data
registers DT4 to DT9

are written to the shared memory
Ro addresses H104 to H109.
—| —(oF FI DMV , K 500, DT4 }—— — - — Target speed )
[F1 DMV , K 500, DT6 - ——+4 —: Acceleration/deceleration time :
[F1 DMV , K 6000, DT8 b ——+4 —{ Position command value J
[ F151 WRT ,K0 ,DT4 , K 6 , H104 ]— —— 1 —@ared memory writing
This specifies the positioning unit
in slot no. 0, from which
the 6-word contents from data
registers DT4 to DT9
are written to the shared memory
addresses H104 to H109.
R86 Y41 — e —
| [ } —[ P point control initiated ]
{ ep)
{ED)




FP2 Positioning Unit Automatic Acceleration/Deceleration Control

7.1 Sample Program

* In the case where the startup speed is set to the extremely small value (0 to few
pps) in E point control and P point control, the pulse output done flag, which turns
ON when the deceleration stop is completed, is output behind the specified time.

Ideal
operation 2>t
1 1 1 t2
j—> je——>]
Completion of output
for the last 1 pulse
-
0 0
Pulse ouput [ Pulse output
done flag done flag

For the ideal deceleration stop, the startup speed of 10 pps or more is
recommended to set.

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

For this control, the “Increment” method of travel amount setting is used, and the
direction in which the elapsed value increases as the motor rotates is set as the plus
(+) direction. This control assumes that the mode setting switches on the back of the
positioning unit have been set to the normal setting side.

4-axis type
positioning unit 64-point type input unit
§ 9
e IR
ﬁ
@ ©
5
8
WX9
WX2WX10
WX3 WX11
Ws
Motor driver WY ~26000 pulses Table
WY7 ——
—J
oo
o o Ball screw - a
\_ HI: Motor ATV AN
(- side) (+ side)

w next page




Automatic Acceleration/Deceleration Control

FP2 Positioning Unit

7.1 Sample Program

Pulse output diagram
(Shared memory setting)

100h Control code 100h

18% - : S f 18% -
tartup speed fs

103h[~ K 500 PP 103h [

ps)
104h 104h
185h L K 5000 — %rget speed ft (pps) 185h

K'20000 -

106h Acceleration/decel- 1g6h
107h[" K 100 T eration time Ac (ms) 107h[T K 100
108h iti 108h
109nf K ~5000- Position command 1oonlF K-15000-

value Pt (pulse)

"] (can be omitted)
_| Startup speed fs

Control code 100h
101h

102h

103h [

ps)
%%rget speed ft (pps)]ggﬂ
Acceleration/decel- 106h

eration time Ac (ms) 107h [_
- K —6000 - Position command

108h

Position command
109h

value Pt (pulse)

Control code
"] (can be omitted)

_| Startup speed fs

(pps)
500 — Target speed ft (pps)

Acceleration/decel-
500  eration time Ac (ms)

value Pt (pulse)

[pps]4
20000

5000

500

P point control
start relay

CPU — Y41

(PST)

Setting value
change con-
firmation flag

CPU<+—

XA
(CEN)

Pulse output
busy flag

X0
CPU*TBUSY

Pulse output
done flag

X1
CPU<— (EDP)

Elapsed value
(Pe)

No. of counts
when booted

No. of counts
when stopped




FP2 Positioning Unit

Automatic Acceleration/Deceleration Control

Shared memory setting

7.1 Sample Program

Control parameter
setting content

Set values in sample program example

Range of acceptable
settings

value (pulse)

1st speed 2nd speed | 3rd speed
Control code HO The same The same HO: Increment, Linear
Increment, as left as left acceleration/deceleration
Linear H2: Increment, S
acceleration/ acceleration/deceleration
deceleration
Startup speed K500 The same The same K10 to K1000000 (K10 is
(pps) as left as left the recommended value)
Target speed (pps) | K5000 K20000 K500 K11 to K1000000
The target speed for the
first speed should be set
to a value larger than the
startup speed. (K11 is
the recommended value)
Acceleration/ K100 K100 K500 K1 to K32767
deceleration time
(ms)
Position command | K-5000 K-15000 K-6000 K-2147483648 to

K2147483647

= next page




Automatic Acceleration/Deceleration Control

FP2 Positioning Unit

7.1 Sample Program
Program
l’[Check to make sure the pulse output busy flag is not “BUSY”.:|
X87 X0 R87 —_
— | (DF) |/} [ ] ~Etart|ng condition j
R87 ===
——{Fo MV , H 1 ,WR 1} ————— L g [ Shift register preset )
__________ _J
XA e — —
— —(0F)—{ Fto1 SHL, WR 1, K 1 }——+ —Ghifting condition
R10 e ——
— (oF—{F1 DMV , H 0 ,DT0}——+ —(_ontrol code |
[Ft DMV , K 500 , DT2 J— — — | —| Startup speed :
[Ft DMV , K5000 , DT4 }——+ - Target speed I
[ FI DMV , K 100 , DT®6 ]_ —— 4 Acceleration/deceleration time |
[ F1 DMV K -5000 . DT8 ]_ ] _L Position command value J
[F151 WRT, KO, DTO, K10 , H 100]———- —E Shared memory writing ]

This specifies the positioning unit
in slot no. 0, from which

|

t )

the 10-word contents from data
registers DTO to DT9

[

|

are written to the shared memory
addresses H100 to H109.

)

R
— (oF F1 DMV , K 20000 , DT4}— — —
[Ft DMV , K 100 , DT6}-— —

[F1 DMV , K-15000 , DT8 } — — -
H104 ]— — —

[ F151 WRT, K0, DT4 , K 6,
KN

)

the 6-word contents from data
registers DT4 to DT9

[

This specifies the positioning unit
in slot no. 0, from which

|

[

|

are written to the shared memory
addresses H104 to H109.

|

— —F Target speed ]
— Jl Acceleration/deceleration time :
— —t Position command value J

— —( Target speed

— —| Acceleration/deceleration time

— —t Position command value

— —Ghared memory writing

ﬁ point control initiated

R12
—| (oF)—{ F1 bmv , K 0 ,DT4} ——-
[F1 DMv , K 500 ,DT6}———
[F1 DMV , K -6000 , DT8 }—— — -
[F151 WRT, KO, DT4 , K6 , H104 J— — —
This specifies the positioning unit
in slot no. 0, from which
the 6-word contents from data
registers DT4 to DT9
are written to the shared memory
addresses H104 to H109.
R87 Y41
|| r 1
) L Jd
({ )
\ED/
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FP2 Positioning Unit Automatic Acceleration/Deceleration Control

7.1 Sample Program

* In the case where the startup speed is set to the extremely small value (0 to few
pps) in E point control and P point control, the pulse output done flag, which turns
ON when the deceleration stop is completed, is output behind the specified time.

Ideal
operation 2>t
1 1 1 t2
j—> je——>]
Completion of output
for the last 1 pulse
-
0 0
Pulse ouput [ Pulse output
done flag done flag

For the ideal deceleration stop, the startup speed of 10 pps or more is
recommended to set.

7.1.3  Absolute (Absolute Value Control)

For this control, the “Absolute” method of travel amount setting is used, and the direction
in which the elapsed value increases as the motor rotates is set as the plus (+) direction.
This control assumes that the mode setting switches on the back of the positioning unit
have been set to the normal setting side.

4-axis type . ) .
positioning unit 64-point type input unit

~N
locsscee

0000000
@ ©m(§i @(‘lig

e ol
urrent position elative position
WY5
Mc|:t:orI driver wYe Table rm———— 2
[ ] —_———
oco™| - pE—r | ] e e _>
o O B I I‘I I'l
\_!, Motor AV LTI TR TR | JAARARRNRRNANY
a H Ball screw '-L:,P
(- side) (+ side)

= next page
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FP2 Positioning Unit

71

Sample Program

Pulse output diagram
(Shared memory setting)

100h Control code 100h Control code 100h Control code

101h[ 1 101h[ | (can be omitted)  101h[ ~|(can be omitted)
102h[" K 500- Startup speed fs 102h[C _|Startup speedfs ~ 102h[_ _|Startup speed fs
103h %pps) 103h %pps) 103h glpps)

104 K 5000 Target speed ft (pps) 103N K 20000 Target speed ft (pps)I OANE K 500-{Target speed ft (pps)
106h Acceleration/decel- {ggh Acceleration/decel- {ggh Acceleration/decel-
107hl” K 100 eration time Ac (ms) 107h[” K 100eration time Ac (ms)107h[” K 500 eration time Ac (ms)
108h[ Position command  108h| "1« Position command 108h[ "534 _|Position command
10gh[ 100007 value Pt (pulse) 109h 50007 value Pt (pulse) ~ 109h 31000 value Pt (pulse)

[pps]

20000

5000

500

I
I
| 5000 15000 pulses
I

P point control
start relay

Y41
CPU _>(PST)

Setting value
change con-
firmation flag

XA
CPU— B\

Pulse output
busy flag

Pulse output
done flag

X1
CPU<— (EDP)

Elapsed value
(Pe)

|
|
|
pulses || |
:
|

6000 pulses

500

X0
CPU<«—USYy)

OO 31000

(5000 |

No. of counts
when booted

No. of counts
when stopped

7-12



FP2 Positioning Unit

Automatic Acceleration/Deceleration Control

Shared memory setting

7.1 Sample Program

Control parameter
setting content

Set values in sample program example

Range of acceptable
settings

value (pulse)

1st speed 2nd speed | 3rd speed
Control code HA1 The same The same H1: Absolute, Linear
Absolute, as left as left acceleration/deceleration
Linear H3: Absolute, S
acceleration/ acceleration/deceleration
deceleration
Startup speed K500 The same The same K10 to K1000000 (K10 is
(pps) as left as left the recommended value)
Target speed (pps) | K5000 K20000 K500 K11 to K1000000
The target speed for the
first speed should be set
to a value larger than the
startup speed. (K11 is
the recommended value)
Acceleration/ K100 K100 K500 K1 to K32767
deceleration time
(ms)
Position command | K10000 K25000 K31000 K-2147483648 to

K2147483647

= next page
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Automatic Acceleration/Deceleration Control FP2 Positioning Unit

7.1 Sample Program
Program
l—[Check to make sure the pulse output busy flag is not “BUSY"]
X88 X0 Res |\ _ _ _ _
— | (DF) {/1 [ ] —Gtarting condition j
RR& Y
—{p————/F1 bmv, K o, DT100]] | ———————————
-1 Elapsed value reset j
R8s [Fi51 , Ko,DT100,K2,H10A ]) | 228222

—{}——{F0 MVv , H 1, WR 2 }——-

XA
— —(DF—{ F101 SHL , WR 2 , K 1} ——1

R20

—FF)—{F1 DMV, H 1 , DTO }-——+ _f Control code |
[Fi DMV, K 50 , DT2 }——+ - Startup speed |
[Ft DMV, K5000 , DT4 }-——+1 | Target speed :
[F1 DMV, K 100 , DT6 ]___"_| Acceleration/deceleration time |
[F1 Dmv, K10000 , DT8 }-——+ —L Position command value
[ F151 WRT K0, DT0, K10, H100 }— — — 1 —[ Shared memory wiiting )
ared memory writin
T e

!

This specifies the posmonlng unit
in slot no. 0, from which

)

the 10-word contents from data
registers DTO to DT9

[

|

are written to the shared memory
addresses H100 to H109.

)

R21
— F(oF—{ F1 DMV, K 20000, DT4}——+ (" Target speed )
[Ft bmv, K 100, DT6 }——+ _: Acceleration/deceleration time :
[F1 DMV, K 25000, DT 8}-——+ —L Position command value J

[ F151 WRT K0, DT4, K 6, H104 J—— —

)

the 6-word contents from data
isters DT4 to DT9

[

I

This specifies the posntlonlng unit
in slot no. 0, from which

)

are written to the shared memory
addresses H104 to H109.

)

This specifies the positioning unit
in slot no. 0, from which

)

[the.6—word contents from data
registers DT4 to DT9

Y41
r 1

)

are written to the shared memory
addresses H104 to H10!

! L J

( em)
\ED)

R2 . | (T T T -
— F(DoF—{ F1 DMV, K500 , DT4 ]———-——r Target speed ]I
[Ft DMV, K500 , DT6 }——1 — Acceleration/deceleration time |
[F1 DMV, K31000 , DT 8}~ — — - —{ Position command value J

[ F151 WRT, K0, DT4 , K6, H104]—— — 1 AGhared memory writing

~ErP point control initiated ]
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FP2 Positioning Unit Automatic Acceleration/Deceleration Control

7.2 Flow of P Point Control Operation

In the case where the startup speed is set to the extremely small value (0 to few
pps) in E point control and P point control, the pulse output done flag, which turns
ON when the deceleration stop is completed, is output behind the specified time.

Ideal
operation 2>t
1 1 1 t2
j—> je——>]
Completion of output
for the last 1 pulse
-
0 0
Pulse ouput [ Pulse output
done flag done flag

For the ideal deceleration stop, the startup speed of 10 pps or more is
recommended to set.

7.2 Flow of P Point Control Operation

P point control: Multi-stage acceleration/deceleration

When the contact for initiating control is turned on, acceleration/deceleration
control is carried out repeatedly, in accordance with the specified data table, and
then the operation stops.

Multiple accelerations/decelerations can be specified between starting and
stopping.
S acceleration/deceleration can also be selected.

The acceleration/deceleration time can be specified separately for each travel
point.

7-15



Automatic Acceleration/Deceleration Control

FP2 Positioning Unit

7.2  Flow of P Point Control Operation

When the 4-axis type positioning
Operation example:

unit is mounted in slot 0

When the contact for initiating P point control is turned on, acceleration/deceleration is
carried out repeatedly, in accordance with the settings, and then the operation stops.

(I Control code I I :\
| Startup speed | : |
I@—I Target speed | |©—| Target speed | |@-| Target speed ||
|@_ Acceleration/ Acceleration/ | Acceleration/ !
Data necessary< deceleration time I@_ deceleration time @_ deceleration time ||
for operation — I —— I —— I
osition com- osition com- osition com-
@_ mand value I@_ mand value )@_ mand value JI
N\ = | | - J
| | |
I | X J
f [pps] | | |
. | |
| | |
I I I
_ | | |
P point control | |
executed | |
|
g @O
1 T
‘ @ | ‘ t [ms]
CPU — Y41 I I
|
I
I
I
!

\N

XA
CPU<—(CEN)

Can be set again

Elapsed value
(Pe)

Goes off at the point when
the setting is entered again

No re—settihg

When Y41 is set to on in the program, the motor of the first axis begins accelerating.

The input X0 is the BUSY contact that indicates that operation is in progress, while X1
is the EDP contact that indicates that operation has been completed. After operation
has been completed, the EDP contact remains on until the next operation request is

issued.
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FP2 Positioning Unit Automatic Acceleration/Deceleration Control

7.2 Flow of P Point Control Operation

Data necessary for settings

As shown below, data items must be written to the specified addresses in the shared
memory, in the order in which operations are to be executed.

As shown in the illustration, the operations and processing are explained by the P point
control, which consists of sections | to Ill.

Section I:
Operation is determined by these five types of data.

* Control code

e Startup speed

* Target speed

* Acceleration/deceleration time

¢ Position command value

Section Il and I111:
Operation is determined by these three types of data.

* Target speed
e Acceleration/deceleration time

¢ Position command value

7-17



Automatic Acceleration/Deceleration Control FP2 Positioning Unit

7.2  Flow of P Point Control Operation

Operation steps

Step 1: Preparatory stage

The data required for section | of the operation is transferred to the shared memory in
advance.

Data for section @

o= ) Shared memory
| @ Control code ||

: (© Startup speed | : Iz =

| (©— Target speed | L : A | |z

~

| @ Acceleration/deceleration time | i‘“ TG

] &

{@—I Position command value | | § =
@

— —— ———— —— ——— —— —— — — — —

Step 2: Executing the operation of Section |

Operation begins when the contact relay Y41 for P point control is turned on.
(At this point, X_A goes on. When X_A goes on, the data for the operation of section
Il is transferred to the shared memory. X A goes off after the data has been

transferred.)
( (" Step2 )
‘ X86 Y41 f [pps] @

/s

e

-
XA —_— .
— |_(. |:151_)_‘ Data for section @
- r_ _______ j Shared memory
/

Acceleration
/deceleration time

]

o

—
Q
=
Q
[0]
—
7]
O
(0]
[0]
o

——

Ol

& OO0
I

I

I

I

I

I

IL_

Position command
value

7-18



FP2 Positioning Unit

Automatic Acceleration/Deceleration Control

7.2 Flow of P Point Control Operation

Step 3: Executing the operation of Section ||

When the operation of section | is completed, operation shifts to section II.

(At this point, X_A goes on. When X_A goes on, the data for the operation of section
Il is transferred to the shared memory. X_A goes off after the data has been
transferred.)

f [pps]

é Step3

@

~N

N

@

— = [=] [

[E—]
Gooooo]

|

|

1Og .

| @— Acceleration
|

1)

5

Target speed

/deceleration time

Position command

value _J

Step 4: Executing the operation of Section 11l
When the operation of section 1l is completed, operation shifts to section IlI.

Shared memory

-
T [pps]

~

|t[ms])

(Boossd

[ [HI

Step 5: Completing the operation of Section 11l
Because no data for the next operation is specified during the operation of section I,

operation automatically stops.
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Automatic Acceleration/Deceleration Control

FP2 Positioning Unit

7.3

Action of the 1/0 Contacts Before and After P Point Control

7.3 Action of the I/O Contacts Before and After P Point
Control

Output frequency

f [pps]
f3
f2

fi

A

P point control
start relay

Y 1

relay goes on.

I

| within 0.1 ms after
[ [the startup contact
I

I

I

I

I

I I
Pulse output begins |
I

I

I

I

I

Time t [¢

(PST)

Setting value
change con-
firmation flag

X_A
(CEN) |

Pulse output
busy flag

(BUSY)

This goes on following one
scan after the startup
contact relay goes on.

/o

B —

This goes on when
operation shifts to
the next operation.

This goes off when
parameters are written to
the positioning unit using
the shared memory writing

instruction F151.

This goes on

contact relay

following

goes on.

one scan after the startup}

/

This goes off when

the pulse output is
completed.

This goes off when
the pulse output is
completed.

This goes on when
the pulse output is

This goes off following

one scan after the startup

cFj’ulseﬂoutput completed. | contact relay goes on.
one flag &(
(EXD_;) r [«—1 scan

-

]

P point control start relay (Y_1)

1. P point control is initiated based on the parameters written to the

positioning unit.

(X_0) is on. (it has already been initiated).

Control is reset when the power supply is turned off.

Control is not initiated during the time that the pulse output busy flag




FP2 Positioning Unit Automatic Acceleration/Deceleration Control

7.3 Action of the I/O Contacts Before and After P Point Control

Setting value change confirmation flag (X_A)
1. This goes on with the next scan after P point control has been initiated.

2. It remains on until the next F151 or P151 shared memory write
instruction is executed, and the new parameters are written to the shared
memory, and then goes off after the parameters have been written to the
unit.

3. This flag is reset when the power supply is turned off.

This flag is used for P point control, and the user must be careful that it does not overlap
other control programs. (Refer to *section 7.4.)

Pulse output busy flag (X_0)

1. This goes on with the next scan after P point control has been initiated,
and goes off when the pulse output is completed.

2. Operation cannot be shifted to any other operation while this signal is on
(except for a forced stop and a deceleration and stop).

3. This flag is reset when the power supply is turned off.

This flag is shared among E point control, P point control, jog operation, and home
returns (except a pulser input enabled operation).

Pulse output done flag (X_1)

1. This goes on when the pulse output is completed, and is maintained until
the next E point control, P point control, jog operation, home return, or
pulser input enabled status is initiated.

2. This flag is reset when the power supply is turned off.

This flag is shared among E point control, P point control, jog operation, and pulser input
enabled operation.




Automatic Acceleration/Deceleration Control FP2 Positioning Unit

7.4 Precautions When Creating P Point Control Programs

7.4 Precautions When Creating P Point Control Programs

7441 Precautions Concerning the Setting Value Change Confirmation
Flag X_A

The setting 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 or other data
from being overwritten at the same timing.
Conditions for turning the flag from off to on

* This flag goes on when P point control or E point control is initiated.

* |t goes on at the point when the next data can be written.

Conditions for turning the flag from on to off

* This flag goes off when pulse output is completed after P point control or
E point control is initiated.

* It goes off when the shared memory write instruction F151 is executed,
and any type of data is written to the shared memory of the positioning
unit.




FP2 Positioning Unit Automatic Acceleration/Deceleration Control

7.4 Precautions When Creating P Point Control Programs

The program should be structured in such a way that F151 instruction cannot be
executed and the setting value change confirmation flag X_A cannot be rewritten under
any other conditions.

Interlock
X80 X86 X0 | R80
xaa N fFee - /eR—/H5 {]
_Ré(') (DF) L J R8O
—{F bmv , H DT
- {—{F1 DMV , H o0, DT 0] — o 0]
[ F1 bmv K 500 , DT 2]
[Ft bMv , K 500 , DT 2]
[ F1 DMV K 5000 , DT 4]
[Ft DMV , K 10000 , DT 4]
Program of [F1 omv K 100 DT 6] [Ft DMV , K 100 , DT 6]
CE O'mCD“tm' ’ ’ [Fi DMV , K 10000 , DT 8]
[Ft DMV , K 10000 , DT 8]
[ F151 WRT, K0 , DTO , K10 , H100 ]
[ F151 WRT, K0 , DTO , K10 , H100 ] R80 Y40
i A : [ ]
I L J
Vv [xes X0 Res | 000 | —— /—Interlock
— ——(oA—/1 (] X8 xeo . s
RE6 AR/ L]
——{Fo mv , H 1, WR 0] R86
XA'_( —{Fo mv , H 1 WR 0]
—1 DF—{ F101 SHL, WR 0 , K 1 ] XA
R0|_( — (P F101 SHL, WR 0 , K 1]
—H—DF—{ F1 DMV , H 0 , DT 0] RO
[F DMV , K 500 , OT 2] —f+(oF—{ F1 bmv , H 0, DT 0]
[F1 DMV , K 5000 , DT 4] [Ft DMV, K 500 oT 2]
[Fi DMV , K 100 , DT 6] [F1 DMV , K 5000 DT 4]
[F1 DMV , K 15000 , DT 8] [Ftowv K 100 oT 6]
[Ft DMV , K 15000 , DT 8]
Program of [F151 WRT, Ko , DTO , K10, H 100 ] [ F151 WRT, K0 , DTO , K10 , H100 ]
i R1 R1
P point controll W% (5p} [ F1 oMV , K 20000 , DT 4] - |(DF—{ F1 DMV , K 20000 , DT 4]
[Ft DMV , K 100 , DT 6] [Ft DMV , K 100 , DT 6]
[F1 DMV , K 10000 , DT 8] [Ft DMV , K 10000 , DT 8]
[ F151 WRT, KO , DT4 , K 6 , H104 ] [ F151 WRT, KO , DT4 , K 6 , H104 ]
R2 R2
—{F{(oF—{ F1 DMV , K 500 , DT 4] —F(OF—{ F1 DMV , K 500 , DT 4]
[Ft DMV , K 500 , DT 6] [Ft DMV , K 500 , DT 6]
[F1 DMV , K 6000 , DT 8] [Ft DMV , K 6000 , DT 8]
[ F151 WRT, KO , DT4 , K 6 , H104 ] [ F151 WRT, KO , DT4 , K 6 , H104 ]
R86 Y41 R86 Y41
| r 1 | r 1
I L J I L J
(ED) (ED)

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 con-
trol from affecting P point control.

If the E point control program is booted
while the P point control program has been
booted and is running, the flag X_A
changes, and the P point control program is
affected by the change.
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7.4 Precautions When Creating P Point Control Programs
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FP2 Positioning Unit Jog Operation

8.1 Sample Program

8.1 Sample Program

8.1.1 Jog Operation (Forward and Reverse)

This is the basic program for forward and reverse rotation using the external switch.

For this control, the “Increment” method of travel amount setting is used, and the
direction in which the elapsed value increases as the motor rotates is set as the plus
(+) direction. This control assumes that the mode setting switches on the back of the
positioning unit have been set to the normal setting side.

* Pulses are output as long as the startup contact is on in the manual mode.

* There are two contacts (switches) for startup, one for forward rotation and one for
reverse rotation.

4-axis type positioning unit 64—point type input unit
N/
) s o X91 % X90
" e ol 1 X
:
§ H Reverse jog switch
WX0 WX8 Forward jog switch
WX1 WX9
WX2 WX10
WX3 WX11
\Z!
WY5
WY6
WY7
Reverse Table Forward
— [/
—J
oo™
o o Ball screw : H
;HI: Motor ALV ALY
— .
Motor driver (- side) (+ side)

= next page




Jog Operation FP2 Positioning Unit

8.1  Sample Program

Pulse output diagram
(Shared memory setting)

18?E - H 0 —Control code
1§%h — K 500 —Startup speed fs (pps)
1 4N L K 10000 —| Target speed ft (pps)
1§§E - K 100 — Acceleration/deceleration time Ac (ms)
flpps] 4
10000 - o b—— oo
| Forward | Reverse |
I | I
I I |
I I |
500 - — o——+————— A——YA{-———- r—-—-—-
| | | .
[ - - — -
100 | ( Deceleration begins at the point t[ms]
j';%r‘ggg I | when the contact goes off
LY St ) ' T !
Y43 | Forward | | I
oY weh 4T ________ : | =7 1
Reverse | | I | :
jog start | |
P | || Reverse |
CPU—> Y44 —_—_—ooeeeee "=
(JGRY) I I I
Pulse output : | : |
busy flag
CPU<— X0 —:I ——————————— —:I— ————————
BUSY)
Pulse output | [
done flag | _LL
CPU~— (EDP) : _____
TRy U — Joooooomooooc e —
(Pe) Count ® Count®




FP2 Positioning Unit

Jog Operation

Shared memory setting

8.1 Sample Program

Control parameter Set values in sample program | Range of acceptable settings
setting content example
Control code HO HO: Linear acceleration/
Linear acceleration/deceleration | deceleration
is specified. H2: S acceleration/deceleration
Startup speed (pps) K500 KO to K1000000
Target speed (pps) K10000 K1 to K1000000
Specify a value larger than the
startup speed.
Acceleration/ K100 KO to K32767
deceleration time (ms)
Program
X90 R0 | ———————
—| |—|/|—(DF) [ ] -[étarting conditioa
X1 X0 | M=————
i (or
rRoo
— — F1 DMV , H 0, DT 0]——————-FControIcode ]
[ F1 DMV , K 500 , DT 2 ]— _ -I— Startup speed :
[F1 DMV , K 10000 , DT 4 ]——————-:—Target speed :
[ F1 DMV , K 100 , DT 6 ]——————-tAcceIeratlon/deceleratlon time J
[ FI51WRT , KO , DTO , K 8 , H100 ]—— — L shared memory writinD
5N * * N -
This specifies the positioning unit
in slot no. 0, from which
the 8-word contents from data
registers DTO to DT7
are written to the shared memory
addresses H100 to H107.
X90 R91 Y43 |
—| I—l/l—(DF) /} [ ] LForward jog staB
vas || T
— |
X91 X0 RO1 Yada | —————
V]—(DF) /} [} -quverse jog staB
Y4|4 —————
I
X90 R91
— (o) [ ]
X91
— DF/
(e0)
= next page
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Jog Operation FP2 Positioning Unit

8.1  Sample Program

Precautions concerning the program

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

* |f the values for the startup speed, the target speed, or the
acceleration/deceleration time 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 the
unit has, and the installation position.

For detailed information about contact number = Section 4.2.3.1 and 14.3.

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

For detailed information about slot number = Section 4.2.3.2

For detailed information about sSared memory area address m Section 14.2

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

* During deceleration, the restart operation will be ignored.




FP2 Positioning Unit Jog Operation

8.1 Sample Program

8.1.2  Jog Operation (Forward, Reverse and Speed Changes)

This is the basic program for forward and reverse rotation using the external switch.

For this control, the “Increment” method of travel amount setting is used, and the
direction in which the elapsed value increases as the motor rotates is set as the plus
(+) direction. This control assumes that the mode setting switches on the back of the
positioning unit have been set to the normal setting side.

* Pulses are output as long as the startup contact is on in the manual mode.

* There are two contacts (switches) for startup, one for forward rotation and one for
reverse rotation.

* In the example shown below, the selector switch is used to switch between
high-speed and low-speed operation.

4-axis type positioning unit 64-point type input unit

N

—— X90 X91 X92 ‘
& S
\

0000000

@@t

r IR |
g —
o ° U Forward jog swnch\
o Reverse jog switch
WX W8 High/low-speed selector switch
WX2 WX10
WX3 WX11
WY4
WY5
W2
Reverse Table Forward
— - -
o o Ball screw s H
\_ EII: Motor ALV VNN ALV VLAV VAV VA
Motor driver (- side) (+ side)

= next page




Jog Operation FP2 Positioning Unit

8.1  Sample Program

Pulse output diagram
(Shared memory setting)

18% - H 0 —{Control code
]8§ﬂ —~ K 500 —Startup speed fs (pps)
]8gﬂ K 10000 — Target speed ft (pps) (Can be set to K5000)
106hf K 100 —|Acceleration/deceleration
107h time Ac (ms)
f [pps] 4
10000 — o4 b— —fp—m——
I |
Forward Reverse
e A
[N 4 | N
500 — e i S Ty ——
| ,
— Deceleration begins at the point t [ms]
Forward jog when the contact goes off
start 1 ' / |
CPU— Y43 | __ Forward | | ' |
__ (JGF) |1 I |
Reverse || | |
jog start | |
CPU — Y44 : |: _ Reverse :
JGR) o |
Pulse output |
busy flag I
CPU— X0 M ——————————F—F—————————
(BUSY)
Pulse output |
done flag
cPU— Xt e e ! o
(EDP) -
i — Joooooouooooc B —
(Pe) Count® Count(3




FP2 Positioning Unit

Jog Operation

Shared memory setting

8.1 Sample Program

Control parameter
setting content

Set values in sample program
example

Range of acceptable settings

Low-speed High-speed
setting setting
Control code HO HO: Linear acceleration/

Linear acceleration/deceleration

deceleration

are written to the shared memory
addresses H100 to H107.

is specified. H2: S acceleration/deceleration
Startup speed (pps) K500 KO to K1000000
Target speed (pps) K5000 K10000 K1 to K1000000
Specify a value larger than the
startup speed.
Acceleration/ K100 KO to K32767
deceleration time (ms)
Program
X90 X0 RO |
_| I_VI_(DF) [ } ‘@ar’ting condition j
Xt x 4t | Y —
— |—V|—()J
X2 mpo . | ——_—_—_——
|—[ F1 DMV , K 5000 , DT 4 ]— — 1 Target speed (Low-speed) j
X92 R90 I I
|—| |—[ F1 DMV , K 10000 , DT 4 ]— — — — Target speed (High-speed) _J
R90 i —
——{F oww , H o, DT 0 J-———+ - Controlcode N
[Ft bmv , k 500 , DT 2 ]————-—J—Stanup speed :
[Ft bmv , kK 100 , DT 6 J——— — 1 + Acceleration/deceleration time
[F15tWRT , Ko ,DT 0 ,K 8 ,H100 |—+ @ared memory writing j
[ This specifies the positioning unit ]
in slot no. 0, from which
[ the 8-word contents from data ]
registers DTO to DT7

X90 X0 R91 Y43
— ——(oF ) [ ]
Y43
e
X91 X0 R91 Y44
H () (]
44
e
X90 R91
— —(or) [ ]
X91 )J
DF/
_| e ED A
\ J

= next page
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Jog Operation FP2 Positioning Unit

8.1  Sample Program

Precautions concerning the program

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

* |f the values for the startup speed, the target speed, or the
acceleration/deceleration time 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 the
unit has, and the installation position.

For detailed information about contact number = Section 4.2.3.1 and 14.3.

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

For detailed information about slot number = Section 4.2.3.2

For detailed information about shared memory area address m Section 14.2

» |f forward and reverse rotation are started at the same timing, forward rotation
takes precedence. Also, if one or the other is started first, rotation in that direction
takes precedence.

8-10



FP2 Positioning Unit Jog Operation

8.2 Sequence Flow for Jog Operation

8.2 Sequence Flow for Jog Operation

Jog operation
When a 4-axis type positioning unit is mounted in slot O

Operation example

When the contact for forward rotation is turned on, forward rotation begins and
acceleration is initiated based on the settings. When the contact is turned off,
deceleration takes place based on the settings, and the operation stops.
When the contact for reverse rotation is turned on, reverse rotation begins and
acceleration is initiated based on the settings. When the contact is turned off,
deceleration takes place based on the settings, and the operation stops.

(@ Control code |
(O Startup speed |
|
|

Data necessary
for operation

|

I

I

I

| (© Target speed
: (§>—| Acceleration/deceleration time
[

1
I
I
I

f [pps]4
Forward Reverse

_®]

Forward jog
start @

Y43 "

CPU— iGF) I

Reverse |
jog start

| |

Y44 I |

CPU = (JGR) | |
| |

| |

| t [ms]

Pulse output
busy flag

cru@itn___ [ s i

Pulse output

I I I
done flag | : :
T o X1
CPU~*— (EDP) ! || ] | gl _____
I I I I
| o I L
Elapsed vaue | UK XWX X
(Pe)

= next page
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Jog Operation FP2 Positioning Unit

8.2  Sequence Flow for Jog Operation

When Y43 is turned on through the program, the motor for the first axis begins to turn
in the forward direction, and accelerates to the target speed. When Y43 is turned off,
the motor decelerates and stops.

Reverse rotation can be carried out in the same way, with Y44 being turned on and off.
Input X0 is the BUSY contact that indicates that operation is in progress, and X1 is the
EDP contact that indicates that operation has been completed. The EDP contact
remains on until the next operation request is issued.

Data required for settings

The following data must be written to the specified addresses of the shared memory.
Operation is determined by the following four types of data.

* Control code

e Startup speed

* Target speed

* Acceleration/deceleration time

Operation steps
Step 1: Preparatory stage
The data for operation is transferred to the shared memory ahead of time.

Data for jog operation

o ———— — — — — — —

(@){Controlcode ]
@—| Startup speed |
@—| Target speed |

@_ Acceleration/
deceleration time

——— ———— —— —— — — —

Shared memory

Ear—
I =)
il i o
ifusfa HER A
1 1
o]
10 !
HIHH HEEH
U oy
==

——— — —— — — —

8-12



FP2 Positioning Unit Jog Operation

8.2 Sequence Flow for Jog Operation

Step 2: Execution of operation
Forward
The startup contact relay Y43 for forward rotation is turned on.

Forward - OFF — ON — OFF

jog switch ~
(xs0)( %) r
NN }_){(90 Y43 \

Reverse
jog switch

.

f [pps] OFF
Forward l

ON

Reverse
The startup contact relay Y44 for reverse rotation is turned on.

Forward
jog switch P
Reverse — X91 Y44
jog switch /> ———{
oxon) | )
OFF — ON™> X7 . f )
— OFF F[pps] OFF
— ON Reverse l
¢ S
— e e s
5 § @
(=]
H g © \_ t[ms] Y,
oL@ TR T [ JRF [TRF] m
S —

The control codes determine whether S acceleration/deceleration or linear
acceleration/deceleration is used.

When the startup contact is turned on, acceleration takes places for the
acceleration/deceleration time it takes to reach the target speed. When the contact is
turned off, deceleration takes place until the startup speed is reached, and operation
then stops.

8-13



Jog Operation

FP2 Positioning Unit

8.3  Changing the Speed During Jog Operation

8.3 Changing the Speed During Jog Operation

Specifying a speed change during jog operation

To change the speed during jog operation, the program should be set up so that only
the “Target speed” parameter in the shared memory is overwritten after jog operation

has begun.
4-axis type positioning unit 64-point type input unit
I
Slete % % X92 ’
' j H
2 i
9 © U Forward jog swﬂch
5 Reverse jog SWItCh
wxo W§8 High/low-speed selector switch
WX2 WX10
WX3 WX11
Y4
WY5
Wv?
Reverse Table Forward
-]
=
o o Ball screw M a
\_ EII: Motor AL AL
Motor driver (- side) (+ side)
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FP2 Positioning Unit Jog Operation

8.3 Changing the Speed During Jog Operation

Pulse output diagram
(Shared memory setting)
100t
12? — H 0 —Control code
“T K 500 Startup speed fs (pps)
104t 104h
— K 5000 —{Target speed ft (pps) K 10000-{ Target speed ft (pps)

108 =5 _|Acceleration/deceleration 106h
108t time Ac (ms)
A
f [pps] | 1
10000 - — 4 — —— — —— — —
|
|
|
5000 — — —|— —
| I
| I
500 — — —(— — T

Forward |
jog start I .
Y43 ;
cPU—wery || L
Jog speed |
selection

CPU <— X92 Low-speed High-speed
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FP2 Positioning Unit

8.3

Sample program

X90

X91

—|

R90

— (o)
oy

X0

Changing the Speed During Jog Operation

— —{ F1t omv , H

[Ft Dwv | K
[Ft Oomv | K

X92  R90
P oy
X92 R0

{ F1 omv
R90

K 5000

K 10000

— —{ FistWR T ,5T0_,DT0 , K

This specifies the positioning unit
in slot no. 0, from which

|

the 8-word contents from data
registers DTO to DT7

|

are written to the shared memory
addresses H100 to H107.

[— - Control code

1

Startup speed

1 __Acceleration/deceleration time
until initial speed is reached

— —+ Target speed (Low-speed)

- Target speed (High-speed)

X90 X0 R91 Y43
— (o 1 [ ]
Y43
|—
X91 X0 R91 Y44
— ——(or It [}
Y44
e
X90 R91
— (o) [ ]
X91
—| |—(DF/)J
e ED 3
\ J
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8.3 Changing the Speed During Jog Operation

Acceleration/deceleration time when the speed is changed

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

* 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.

A
L‘I Example:
Acceleration/deceleration time for a sample program
* Time until the low-speed specification for jog operation is
reached
The acceleration/deceleration time specified by the program
serves as the acceleration/deceleration time, just as it is.

Acceleration/deceleration time = 50 ms

5000 [pps] - 500 [pps]
50 [ms]

Acceleration rate = = 90 [pps/ms]

* Time from the jog speed of the low-speed specification to the
jog speed of the high-speed specification
10000 [pps] - 5000 [pps]

Acceleration/deceleration time = = Approx 55.6 [ms]
90 [pps/ms]

* Time from the jog speed of the high-speed specification to

when pulse output stops
10000 [pps] - 500 [pps]

Acceleration/deceleration time = = Approx 105.6 [ms]
90 [pps/ms]

For the sake of expedience, “pps/ms” is used as the unit for the
acceleration rate.

Specifying the method of acceleration/deceleration

* [f the jog speed is changed during jog operation, “linear
acceleration/deceleration” should be specified. It is not possible to specify S
acceleration/deceleration.

» If “S acceleration/deceleration” has been specified, jog operation continues at the
initial speed.
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Jog Operation FP2 Positioning Unit

8.4  Teaching Following Jog Operation

8.4 Teaching Following Jog Operation

8.4.1 Example of Teaching Settings, and Sample Program

Example of teaching operation following jog operation

* The current position can be determined by reading the counter value stored in the
shared memory of the unit after jog operation has taken place.

¢ The value read at this time is the data for the absolute value.

. X1 00
4-axis type
positioning unit 64-point type input unit X103
g [ 4 X91 X92 X94
§ @ =) (=) Q @
full <) .
( 5 | A f 7‘ 3
© 5 Forward jog Positioning
o = switch Setting toh
g Reverse jo switch Switd
— 0 s switch 109 Data no. setting |
WXT WX9 High/low-speed \swich /|
W% W)ﬂ? selector switch
Wyg For teaching
WY6
W Reverse Table Forward
=] - ——
o o Ball screw - n
;EII: Motor AV VAN A AAAAAVAAAN
Motor driver (- side) (+ side)
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Pulse output di

8.4 Teaching Following Jog Operation

agram

(Shared memory setting)

18% - H 0 —{Control code
]8§ﬂ — K 500 —Startup speed fs (pps)
]8gﬂ L K 10000 — Target speed ft (pps) (Can be set to K5000)
106h K 100 —|Acceleration/deceleration
107h time Ac (ms)
f [pps] 4
10000 — 4 t— —p—m—mm—————— — — — — —
| I
Forward Reverse
5000 A —iv ———f =
N\ / (BN
[N 4 | N
500 -t A - T —
| .
— Deceleration begins at the point t [ms]
Forward jog when the contact goes off
start 1 i / |
——5 = Y43 Forward [ |
R < 2 e T 7
Reverse || | |
jog start | I' |
Y44 | Reverse |
CPU—™ "% T
(JGR) [ I
Pulse output | : |
busy flag I
CPU+— X0 Prr—m—————— — — — — — ———— — — — — — — — —
(BUSY)
Pulse output I
done flag
x e
CPU+— (EDP)
(Pe) — = -

Count® Count©
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8.4  Teaching Following Jog Operation

Sample program

X90 X0 R90
— ——(oF) [
X X0

L —or
_ﬁaz_rﬂ[ F1 DMV
P r

K 5000 ,

DMV , K 10000 ,

[ This specifies the positioning unit ]

in slot no. 0, from which

[ the 8-word contents from data ]
registers DTO to DT7

are written to the shared memory ]
addresses H100 to H107.

3
—>ﬁ-(DF)—[ FO MV, Ko, 10]
[F6 DGT,WXx10 , H O , 10}
[Fs0 *, 10 , K2, 10}

[ F150READ, _HO, H10A K 2 10DT100 H
|

The specifies the positioning unit
in slot no. 0 is specified

The two-word contents of shared memor ]
address elapsed value area H10A and H10B

Y fuosem )

DT4 }—+ . )
DT4 }-—+ JL‘I’arget speed (High-speed) _J

0 ________
—ﬁg—[ FI DMV , H 0, DT0}—— + f Control code |
[Fi bmv , K 500, DT2} — - + Startup speed |

[ F1 DMV , K 100, DT6 ]— — T @:celeration/deceleration time

[Fi51WRT, Ko, DTO, K8 ,H 100]—--61ared memory writing

X90 X0 R91 Y43 |\ -

_| I “ ( DF) '71 E ]—— @rward jog start j
ya3 1 | V=
H—

X91 0 R91 Y44 | -
—Yl4l—ﬁ—(4 oF)——! [ F1f{reverseiogan
]

X90 R91
—l—(or)) {1

X91
— —(or/

i Data number is read j
- 4 Index pointer calculation |
- - Shared memory is read _J

are read to the data register ]
specified by 10+100.
4
-1 (or)

£

—Fﬁ4—[F6 DGT , WX10 , HO , 10

1
[F30* |, 10 ,K2, 10 11
[LF bmv , 1o, DTi00 , DT8 1)
[F1 DMV , H1 |, DTO }— -
[Ft DMV , K 500 , DT2 }— -
[F1 DMV , K 10000 , DT4 }—
[F1 DMV , K 100 , DT6 I}

[Fi51 WRT , KO , DTO , K8 , H100 J—-
R94 Yaq

| Croainggaa )
position command value,
[ Beagquemmene e N

Read out

- Startup speed |
L | Target speed |

— | L J
(eD)—




FP2 Positioning Unit

Jog Operation

8.5 Action of the I/O Contact Before and After Jog Operation

8.5 Action of the I/O Contact Before and After Jog

Operation
Output frequency
f [pps],
t-——fp—yp—————
| | I I
I | I |
| | | |
fs — —:————— —_

Pulse output Time t [s]
begins within 0.1ms

after the startup

When the pulse
output busy flag is
on, the start signal

| P
’W’ | C;ntact goes (IJn. | is ignored. : |
jog start ot | /_ I
Y_3 | P r
(JGF) T i T
(If the timing is Deceleration begins] | |
exactly the same, at the point when | |
Reverse forward rotation the startup contact | |
takes precedence. | (90es off. |
JOg start r__l T |
va | IV | | |
(JGR) = - P '
This goes on ] || This goes off when
following one scan the pulse output is
after the startup completed
Pulse output| | | contact goes on. J | :
busy flag - N |
X_0 :’U:L ‘ﬂr — I:—1 scan :
BUSYY T __—__————— . —— i
|(This goes on This goes off
[l when the pulse following one
Pulse output ||output is completed. | scan after the startup
| || contact goes on.
done flag \’(,-\) |
X 1 I TFT'ILI'l 1 scan I
(EDPR) 1™ T T
| I I I
Forward jog start relay (Y_3)/Reverse jog start relay (Y_4)
1. Jog operation is initiated based on the parameters written to the
positioning unit.
2. The operation is not initiated during the time that the pulse output busy
flag (X_0) is on. (it has already been initiated).
3. The operation is reset when the power supply is turned off.

If the startup contact for forward and reverse rotation go on at exactly the same timing,
forward rotation takes precedence.

= next page
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Jog Operation FP2 Positioning Unit

8.5 Action of the I/O Contact Before and After Jog Operation

Pulse output busy flag (X_0)
1. This goes on with the next scan after jog operation has been initiated,
and goes off when the pulse output is completed.

2. Operation cannot be shifted to any other operation while this signal is on
(except for a forced stop and a deceleration and stop).

3. This is reset when the power supply is turned off.

This flag is shared among E point control, P point control, jog operation, and home
returns (except for pulse input enabled operation).
Pulse output done flag (X_1)

1. This goes on when the pulse output is completed, and is maintained until
the next E point control, P point control, jog operation, home return, or
pulser input enabled status is initiated.

2. This is reset when the power supply is turned off.

This flag is shared among E point control, P point control, jog operation, and pulser input
enabled operation.

8.6 Precautions When Changing the Speed During JOG
Operation

For changing the target speed during JOG operation (linear acceleration/deceleration
setting only), do not change the target speed while deceleration takes place when the
JOB contact goes on to off.

f [pps]

» t[ms]

Forward JOG I : Do not write the

target value within
this interval.

Target speed 2000 X 3000
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FP2 Positioning Unit Home Return

9.1  Sample Program

9.1 Sample Program

9.1.1 Home Return in the Minus Direction

Returns to the home position are carried out in the minus direction.

For this control, the “Increment” method of travel amount setting is used, and the
direction in which the elapsed value increases as the motor rotates is set as the plus (+)
direction. This control assumes that the mode setting switches on the back of the
positioning unit have been set to the normal setting side. The home input is connected
to the Z phase output of the motor driver, or to an external switch and sensor.

4-axis type
positioning unit 64-point type input unit
FFFFFF N/ X100
—:"g
o il \
-
4 ® (o] Home return switch
H J
WX0 WX8
WX1 WX9
WX2 WX10
WX3 WX11
Wva
Motor driver WY6 Return direction Table
wy7 — [
—
oo
o o Ball screw i i
\_l, . Motor ALLLLALALAV AL VAV VANV VANV VAV ALV AV VAV A VA MV
(- side) ?A (+ side)
/ )
Home
Near home switch

= next page




Home Return FP2 Positioning Unit

9.1  Sample Program

Pulse output diagram
(Shared memory setting)

]89“ - H 10 —{Control code
18%2 — K 500 —|Startup speed fs (pps)
18@“ L K 10000 —]Target speed ft (pps)
106h- K 100 4 Acceleration/deceleration
107h time Ac (ms)
A
f [pps] : :
k Direction of decreasing eIapsed value
10000 ————
I I
I I
| |
! |
500 —— —o—— -:— ——————— —
|
' 100 ! i t [ms]
(Home return start | | ': | :
Y42 |ﬁ ! I
CPU—> 0oRas) i i
I
[Near home input ] | |
|
External— X7 J'_
(DOG) 7’ ——
- The signal logic following |
Home input ) detection of the near home |

(ZSG)

contact does not affect operation. I—I
I
I
I

[Deviation counter ]
clear output
Deviation

External<— counter
clear output

Pulse width of

| | about 1 ms
I

I
I
I
I
|
I
I
I
External— X6 !
|
I
I
I
I
I
I
I

Pulse output
busy flag

X0 I
CPU~—gUsY) —rL _________________ —

[Home return done]

-« X8
CPU (ORGE)
Elapsedvalue [ MWMWMWMWV— — — — — — — — — — -
Pe) L MMWWWWA__
When home return is

done, count value
becomes 0.




FP2 Positioning Unit

Home Return

Shared memory setting

9.1  Sample Program

Control parameter
setting content

Set values in sample program
example

Range of acceptable settings

Control code

H10
Acceleration/deceleration
method:
Linear acceleration/
deceleration
Direction of home return:
— direction of elapsed value
Home input logic:
Input valid when the power is
on
Near home input logic:
Input valid when the power is

The specified values vary
depending on the method of
acceleration/deceleration, the
home return direction, the home
input logic, and the near home
input logic (see page 9 - 7).

on
Startup speed (pps) K500 KO to K1000000
Target speed (pps) K10000 K1 to K1000000
Specify a value larger than the
startup speed.
Acceleration/ K100 KO to K32767
deceleration time (ms)
Program
X100 R0 [ -
— —(oF) [ ] Eondition of home rit@
R0
——{ Ft DMV , H 10 , DT 0 }-—————-+Control code jl
[ F1 DMV K 500 , DT 2 ]— - — -I—Startup speed |
[ F1 DMV K 10000 , DT 4 ]— - -:—Target speed :
— — — _|— 4 Acceleration/
[Ft DMV , K 100 , DT 6 }- decoleration time_
[ FI51WRT , KO , DTO , K 8 , H100 ]———-[gha_regm_er:o;v;iti_nD
1 B -
This specifies the positioning unit
in slot no. 0, from which
the 8-word contents from data
registers DTO to DT7
are written to the shared memory
addresses H100 to H107.
R100 Y42 | -
| ro (., )
-+ Home return start
' [ _J
(e0)

= next page
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9.1  Sample Program

Precautions concerning the program

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

* [f the values for the startup speed, the target speed, or the
acceleration/deceleration time 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 the
unit has, and the installation position.

For detailed information about contact number m Section 4.2.3 and 14.3.

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

For detailed information about slot number = Section 4.2.3.2

For detailed information about shared memory area address m Section 14.2

* The settings vary depending on the logic of the home return input and near home
input which have been connected.

For detailed information about input logic = Section 9.4
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9.1  Sample Program

Specifying the control code

Control |Description
code Acceleration/ Direction of home | Home input logic | Near home input
deceleration return logic
method

HO Linear - direction Valid when power | Valid when power
is not supplied is supplied

H2 S - direction Valid when power | Valid when power
is not supplied is supplied

H10 Linear - direction Valid when power | Valid when power
is supplied is supplied

H12 S — direction Valid when power | Valid when power
is supplied is supplied

H20 Linear — direction Valid when power | Valid when power
is not supplied is not supplied

H22 S - direction Valid when power | Valid when power
is not supplied is not supplied

H30 Linear - direction Valid when power | Valid when power
is supplied is not supplied

H32 S - direction Valid when power | Valid when power
is supplied is not supplied
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9.1  Sample Program

9.1.2 Home Return in the Plus Direction

Returns to the home position are carried out in the plus direction.

For this control, the “Increment” method of travel amount setting is used, and the
direction in which the elapsed value increases as the motor rotates is set as the plus (+)
direction. This control assumes that the mode setting switches on the back of the
positioning unit have been set to the normal setting side. The home input is connected
to the Z phase output of the motor driver, or to an external switch and sensor.

Pulse output diagram

4-axis type
positioning unit 64—point type input unit
. W ’/ X101
—¢ 8
P il \
- _
(" © LeJ Home return switch
8 1
WX0 WX8
WX1 WX9
WX2WX10
WX3 WX11
W5
Motor driver mg Table Return direction
=
o o Ball screw a .
\_ HI: Motor ALV ALV
(- side) é (+ side)
/ y

Near home switch

Home
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9.1  Sample Program

Pulse output diagram
(Shared memory setting)

]g?h - H 14 —{Control code
1 0:23h L K 500 —Startup speed fs (pps)
]8gh — K 10000 — Target speed ft (pps)
106h [T K 100 _]Acceleration/deceleration
107h time Ac (ms)
A
f [pps] S— _ ,
N Direction of increasing elapsed value
10000~ — ———
I I
I I
I I
| I
500 ———t+——————— [
| | .
:100: | t [ms]
[Home return start ] | I
Y42 ﬁ_| !
CPU—0Ras) ‘
I
I

[Near home input J

External —> X7
(DOG)

The signal logic following
detection of the near home
contact does not affect operation.

[Home input ]

(ZSG)

[Deviation counter ]
clear output
Deviation

External<+— counter
clear output

==

Pulse width of
about 1 ms

|
|
|
|
|
|
|
|
External —> X6 |
|
|
|
|
|
I
|
|

Pulse output
busy flag

|
X0
CPU‘—(BUSY) _lJ— ————————————————— .

CPU—

|
|

[Home return done] | |
X8 !
(ORGE) I

Elapsedvalue ———MWMMWWY— — — — — ——————
GERI 01 0

| Count(® /|
When home return is

done, count value
becomes 0.
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FP2 Positioning Unit

9.1  Sample Program

Shared memory setting

Control parameter

Set values in sample program

Range of acceptable settings

Direction of home return:
+ direction of elapsed value
Home input logic:
Input valid when the power is
on
Near home input logic:
Input valid when the power is

setting content example
Control code H14 The specified values vary
Acceleration/deceleration depending on the method of
method: acceleration/deceleration, the
Linear acceleration/ home return direction, the home
deceleration input logic, and the near home

input logic (see page 9 - 12).

T 4

on
Startup speed (pps) K500 KO to K1000000
Target speed (pps) K10000 K1 to K1000000
Specify a value larger than the
startup speed.
Acceleration/ K100 KO to K32767
deceleration time (ms)
Program
X101 Rtot | ——————— N
— (") L 3 ~{ constonothomo rtum|
rRtot |
—— F1 bMv , H 14 , DT 0 }-————}— Control code jl
[F1 DMV , K 500 , DT 2 ]———————: Startup speed |
[ F1 DMV , K 10000 , DT 4 ]— SR - Target speed :
_ _ _ _ | _y Acceleration/
[Ft DMV , K 100 , DT 6 }- deceleration time |
[ FI51WRT , KO , DTO , K 8 , H100 ]————@ared memorywritingj

in slot no. 0, from which

[ This specifies the positioning unit ’

the 8-word contents from data
registers DTO to DT7

are written to the shared memory
addresses H100 to H107.

Rtot Y2 | ————————
I [ } —Eome return start ]
( \
\ED )

9-10
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9.1  Sample Program

Precautions concerning the program

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

* [f the values for the startup speed, the target speed, or the
acceleration/deceleration time 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 the
unit has, and the installation position.

For detailed information about contact number m Section 4.2.3 and 14.3.

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

For detailed information about slot number m Section 4.2.3.2
For detailed information about shared memory area address m Section 14.2

* The settings vary depending on the logic of the home input and near home input
which have been connected.

For detailed information about input logic = Section 9.4

9-1
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FP2 Positioning Unit

9.1  Sample Program

Specifying the control code

Control |Description
code Acceleration/ Direction of home | Home input logic | Near home input
deceleration return logic
method

H4 Linear + direction Valid when power | Valid when power
is not supplied is supplied

H6 S + direction Valid when power | Valid when power
is not supplied is supplied

H14 Linear + direction Valid when power | Valid when power
is supplied is supplied

H16 S + direction Valid when power | Valid when power
is supplied is supplied

H24 Linear + direction Valid when power | Valid when power
is not supplied is not supplied

H26 S + direction Valid when power | Valid when power
is not supplied is not supplied

H34 Linear + direction Valid when power | Valid when power
is supplied is not supplied

H36 S + direction Valid when power | Valid when power
is supplied is not supplied

9-12
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9.2 Flow of Operation Following a Home Return

9.2 Flow of Operation Following a Home Return

Home return
When a 4-axis type positioning unit is mounted in slot 0

Operation example

When the startup contact is turned on, acceleration is carried out based on the settings,
until the target speed is reached. If near home input exists at that point, the speed slows
to the startup speed, and then, if home input exists at that point as well, the movement
stops.

[

| @—Control code |
Data necessary | @—{startup speed |
|
|

for operation
| (©Target speed

| (@ Acceleration/deceleration time

|
f[pps] ¢ RDirection of decreasing elapsed vaIu%

t[ms]

[Home return start]

Y42 h
CPU— 0oRaGs) :
|
|
|
|
|
|
|
|
|
|
|
|
i
|
|

[Near home input ]

External — X7
(DOG)

[Home input ]

External —> X6
(ZSG)

[Deviation counter ]
clear output
Deviation

External <— counter
clear output

Pulse width of
about 1 ms

Pulse output
busy flag

. X0 |
CPU %) — 1|

|

[Home return done] | |
|
|

X8
cPu—""or6f) ———~—o———

_______ |
) U — YO

9-13



Home Return FP2 Positioning Unit

9.2  Flow of Operation Following a Home Return

When Y42 is turned on through the program, the motor for the first axis begins to
accelerate, and continues accelerating until the target speed is reached. If there is near
home input at that point, the motor decelerates to the startup speed.

After deceleration has been completed, the motor stops if home input exists.

Data required for settings
The following data must be written to the specified addresses of the shared memory.

Operation is determined by the following four types of data.
* Control code

e Startup speed

* Target speed

* Acceleration/deceleration time

Operation steps
Step 1: Preparatory stage
The data for operation is transferred to the shared memory ahead of time.

Data for home return

o —— —— — — — — — — — — —

|
| @ Control code

| ®— Startup speed
: (©— Target speed
| @ Acceleration/deceleration time

Shared memory

— e ———— ——— — — — — — — — —

9-14
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9.2 Flow of Operation Following a Home Return

Step 2: Execution of operation

The startup contact relay Y42 is turned on.
The control code determines whether S acceleration/deceleration or linear

acceleration/deceleration is used.
When the startup contact is turned on, acceleration takes places for the

acceleration/deceleration time it takes to reach the target speed, and the table moves.

p
}_)({1 00 Y42
—
4 \

oeo000)

LA [P L ]
—

Home switch (X6) \Near home switch (X7)

Step 3: Near home input
If there is near home input, the speed slows to the startup speed.

e N
flpps
[pps] ON
— © o [ =] |
I
i
|
L t[ms] y
() o 0 0.
[I==F 0P [P ] w\ \‘
= 4_

|ON
| Near home switch (X7)

= next page
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9.2  Flow of Operation Following a Home Return

Step 4: Home input
After decelerating to the startup speed value, the movement unit stops if there is home
input.

e N
f [pps] ON
g :
o I
ﬂ
| § 9 t [ms])
o S G G G m \‘
= T ‘
[ H, ez |
I
| ON
| Home switch (X6)

9-16
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9.2 Flow of Operation Following a Home Return

9.2.1 Operation If the Home Input is the Z Phase of the Servo Driver

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

When a 4-axis type positioning unit is mounted in slot 0

Example of specified data
(Shared memory setting)

18% - H 10 —Control code
]85{] — K 100 - Startup speed fs (pps)

]82’{‘] — K 5000 — Target speed ft (pps)
106h k™ 200 4 Acceleration/deceleration
107h time Ac (ms)

flpps] 4
ft (5000)—F —

fs (100t — —

: >
Edges of signal | t[ms]

detected | The signal logic following
A detection of the near home

| |contact does not affect
+__|_ __ _| |operation.
|
External< counter

I
\ Output for approx. 1 ms
clear output
P X0 |
CPUgUsy AVJ* ———————————— —

CPU——

Near
home
contact

-+ Home
input

External —>

External
(Z phase
signal)

Deviation

CPU<—— X8 ! ___________
(ORGE) ! \\{Z phase signals during
| | deceleration are not viewed
| | las home input signals.
sapsedae NI~ o
RGN ) G X000
I

When home return is done,
* When the home return has been completed, the X8 (ORGE) goes on. count value becomes 0.

When a home return has been completed, the elapsed value in the shared memory
is cleared, and at the same time the deviation counter clear output signal is output
for approximately 1 ms.

= next page
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Home Return FP2 Positioning Unit

9.2  Flow of Operation Following a Home Return

= Notes

® 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.

¢ If a home return is started at whatever point both the near
home and home input become valid, the table (positioning
unit) does not move.

9-18
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9.2 Flow of Operation Following a Home Return

9.2.2  Operation If the Home Input is Through an External Limit Switch

When near home input is input, the speed slows, and when the startup speed has been
reached, the home input signal is input, and stops.
When a 4-axis type positioning unit is mounted in slot 0
Example of specified data
(Shared memory setting)

18% - H 10 — Control code
18%2 [ K 100 - Startup speed fs (pps)
]8‘512 - K 5000 — Target speed ft (pps)
106h [ K 200 Acceleration/deceleration
107h time Ac (ms)
flpps] 1
ft (5000) - —

fs (100) — —
| t m;
| Ac | | Edges of signal | . - [_ ]
I_‘_iZOO) | detected 1 The signal logic following
, | . |detection of the near home
CPU (O\E{Aé?s) | : A | contact does not affect

y ! !\ , | |operation.
Externat— hgri; fz i * _T

I
I
|
contact I | | I
| ml
External - Home ! | ﬂ | ﬂ
|
I
I
[
I

input T
Deviation \ Output for
External< counter __|approx. 1 ms
clear output
-
cPy«—,_X0 |
(BUSY) | —_—
¥ — 4 Signals input during
— T
cPy (O)R(SGE) | | deceleration are
| | {not viewed as
home input signals.
B — 1 S— :
(Pe)  ———WWWWA_

! Count © T_When home return is done,
* When the home return has been completed, the X8 (ORGE) goes on. count value becomes 0.

When a home return has been completed, the elapsed value in the shared memory
is cleared, and at the same time the deviation counter clear output signal is output
for approximately 1 ms.

w next page
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FP2 Positioning Unit

9.2  Flow of Operation Following a Home Return

= Notes

® 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.

¢ If a home return is started at whatever point both the near
home and home input become valid, the table (positioning
unit) does not move.
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Unit

Home Return

9.3 Action of the 1/O Contact Before and After a Home Return Operation

9.3 Action of the I/O Contact Before and After a Home
Return Operation

Output frequency

f [pps]
ft

fs

A

Home return
start

Y 2

\ 4

Pulse output begins within
0.1 ms after the startup
contact goes on.

Time t (s)

|

(ORGS)

Near home
input

Deceleration begins at the leading
edge of the near home input.

!

|

(DOG)

X_6

Pulse output stops at the leading
edge of the home input.

/

]

(ZSG)

Deviation
counter
clear output

|Approx. | This is output for
[Ims approximately 1 ms after the home
-~ return has been completed.

Pulse output

This goes off when the pulse
output is completed.

1 )

contact goes on.

This goes on following
one scan after the startup

|

busy flag :
X 0 N |<__ 1 scan C:P/
BUSY) | T ' This goes off when E point
( ) | This goes on when | | control, P point control, jog
Home return | the pulse outputis || operation, a home return, or
done fl completed. pulser input enabled is started.
one flag | <
X 8 I © (U
(ORGE) ; i' SR
| (The pulse output done flag |
Pulse output | does not go on when a |
done flag | home return is completed. |
X_1 | D
(EDP) |
|

= next page
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9.3  Action of the I/0 Contact Before and After a Home Return Operation

Home return start contact (relay) (Y_2)
1. Home return is initiated based on the parameters written to the
positioning unit.
2. The contact (relay) is not initiated during the time that the pulse output
busy flag (X_0) is on. (it has already been initiated).
3. The contact (relay) is reset when the power supply is turned off.

Near home input (X_7)
1. Deceleration begins when the near home switch input connected to the
positioning unit becomes valid.

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

Confirmation of the input logic is necessary. (Refer to m section 9.4.)
Home input (X_6)

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

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

Confirmation of the input logic is necessary. (Refer to m section 9.4.)

Deviation counter clear output
1. This goes on for approximately 1 ms after the home return has been
completed.
This is used in systems in which a servo motor is used.

Pulse output busy flag (X_0)
1. This goes on with the next scan after home return has been initiated, and
goes off when the pulse output is completed.

2. Operation cannot be shifted to any other operation while this signal is on
(except for a forced stop and a deceleration and stop).

3. This is reset when the power supply is turned off.

This flag is shared among E point control, P point control, jog operation, and home
returns (except when pulser input is enabled).
Home return done flag (X_8)

1. This goes on when a home return is completed, and is maintained until E
point control, P point control, jog operation, a home return, or pulser input
enabled operation is started.

2. This flag is reset when the power supply is turned off.
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9.3 Action of the 1/O Contact Before and After a Home Return Operation

Pulse output done flag (X_1)
1. The pulse output done flag does not go on when a home return is
completed.

2. Before a home return is started, this goes from on to off when E point
control, P point control, jog operation, or pulser input enabled operation is
completed.

3. If this is off before a home return is started, it remains off and does not
change.

4. This flag is reset when the power supply is turned off.

This flag is common to E point control, P point control, jog operation, and pulser input
enabled operation.
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9.4  Checking the Home and Near Home Input Logic

9.4 Checking the Home and Near Home Input Logic

9.4.1 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.
(Refer to m section 14.2.1)

When “Input valid when power is supplied” is specified:
* [f the input switch contact is the “a” contact

* |f the input sensor goes on when the home or near home position is detected
* When the Z phase of the driver is connected

Input switch Input sensor (- Et;rrglj

| [ circuit | |

I I

Q I I

Positioning unit P Positioning unit L — — —J
———————— Sl%‘[’)‘?; - — — Pow?r
~ B r L

Current flows when the home or Current flows when the home or
near home position is detected. near home position is detected.
If the input switch contact is If the input sensor goes on when the
“a” contact home or near home position is detected
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9.4 Checking the Home and Near Home Input Logic

9.4.2 When “Input Valid When Power is not Supplied” is Specified

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

(Refer to m section 14.2.1.)

When “Input valid when power is not supplied” is specified:

* |If the input switch contact is the “b” contact

* |If the input sensor goes off when the home or near home position is detected

Input switch Input sensor (_Ir;e;al_ 1)
| | circuit |
I I
o] I I
Positioning unit Powefr Positioning unit P L — — —J
________________ ower
o ) SRRl o ) supply
| — |
I | —— I I -
| G J| ! G,J
| j X | j X
Current stops flowing when the home Current stops flowing when the home
or near home position is detected. or near home position is detected.
If the input switch contact is If the input sensor goes off when the
the “b” contact home or near home position is detected
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9.5 Practical Use for a Home Return

9.5 Practical Use for a Home Return

9.5.1 When One Limit Switch is Used as the Home Input

Example of usage method
Connection

Only the home input switch is installed and connected. (No near home input switch is
connected.)

Positioning unit

]

Home switch

Input logic setting

The control code in the shared memory should be set as indicated below.

AE——lIO]

poveod

Q

- Home input logic: Input exists when power is supplied.

- Near home input logic: Input exists when power is not supplied.
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Home Return

Operation

9.5 Practical Use for a Home Return

When a home return begins, the motor rotates in the direction of the home return. The
motor rotates at the startup speed.
(At this point, the near home input should already be on, as a result of the input logic.)
If there is home input, the motor stops.

Example:

Example of data specification
(Shared memory setting)

clear output

- a
1900 "H 30 cControl code Holme
1920 K 100 { Startup speed fs (pps) > :
194h K 5000 — Target speed ft (pps) |
106N~ K 200 _|Acceleration/deceleration ZZ I ZZ
107h time Ac (ms) &&
-
f [pps] m ON
N J
fs (1004 — — %____
| | t [ms]
Y42 I |
CPU
~— (ORGS) |'I'|
External —» l?:; home _ __ __ —l[ _____________ l_
External . | rl
(Z phase —> Home input | |
signal)
Deviation | Output fc1)r
External<— counter | approx. 1ms
|
|

CPU «— X0 (BUSY)

CPU «— X8 (ORGE) |

|
Elapsed value — MWWV — T
(Pe)
|

= Notes

\ When home return is
done, count value
becomes 0.

® The home return is carried out at the startup speed (one
speed).

® The home input cannot be used if it is connected to the Z
phase output of the motor driver.

= next page
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9.5 Practical Use for a Home Return

Key Points

* Practical application of input logic. The near home input is set to “Input exists
when power is not supplied”, and is not connected.

* There is no near home switch.
* Only the home input switch is connected.

9.5.2 When the Near Home and Home Input are Allocated by Turning a
Single Limit Switch On and Off

Environment in which this function can be used

This can be used in a system in which, when a home return is begun, the near home input
switch goes on and then off again.

2\ 4 N
Near home Home Home
||||}! : ||||}!
| |
| C>| ZZ7777777 I
I
§\’ | yw
. _oN : OFF|, 79 |
N\ J N\ J

Example of usage method
Connection
The near home and home input are connected to the near home input switch.

Limit switch
(near home switch)

[ To home input (B5 or B14)]

[To near home input (B7 or B16)]<T

+

( To (A4,A7) or (A13,A16) |

24V DC

Input logic setting
The control code in the shared memory should be set as indicated below.

- Home input logic: Input exists when power is not supplied.

- Near home input logic: Input exists when power is supplied.
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9.5 Practical Use for a Home Return

Operation

When a home return is begun, the motor rotates in the direction of the home return.
Deceleration begins when the near home input switch goes on, and the speed slows to
the startup speed.

Rotation continues until the near home input goes off.

At that point, there is considered to be home input, and rotation stops.

Example of data specification

(Shared memory setting) Near home Home |[ Home
}1(8)2:_ H 0 —Control code | : e |
103nC K 100 —Startup speed fs (pps) | o |
18gﬂ— K 5000 —Target speed ft (pps) ) | 59
106« 200 _]Acceleration/decelera- ON | OFF
107h tion time Ac (ms) | |
f[pps] 1
ft (5000) —
fs (100) —+ —
|
, >
| Ac | | Edges of signal | tms]
detected
cPU V42 m(ZOO) : |
—
(ORGS) T l ______
|
External—» N€ar |
home |
input
External _, Home T ______
V4 ph‘lalse input | Output for
signal) approx. 1 ms

I

I

Deviation -
External<«— "counter T
I

I

clear output

X0
P mlisyy——+H

CPU<—— X8 I
(ORGE) —_—l

= Notes
® The near home input must be on for the deceleration time or
longer.

® Near home input does not affect operation, even if the signal
logic changes after the near home detection.
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9.5 Practical Use for a Home Return

Key Points

* Practical application of input logic. The logic of the home input and that of the near
home input are reversed.

* Near input is valid when the limit switch goes on.
* Home input is valid when the limit switch goes off.
* Only one switch is connected to both home input and near home input.

9.5.3 Home Return Based on a Home Search

What is a home search?
If control is being carried out which encompasses both sides of the home position, or the
direction of the home return is not necessarily limited to one direction, the limit over input
and the user program can be used to carry out a bi-directional home return, as shown
in the illustration below.
If the near home position is in the direction of the home return
The speed slows at the near home position, and the motor stops at the home input
position.
Return position Current position
I I
(- side) ! !

e i s SR

I I
Motor [T /JL | Jl/////// LT //////ﬂ | m
1 1

TR i

Near home switch Limit over switch

Limi itch
imit over switcl Home switch

If the near home position is not in the direction of the home return

(1 The home return begins in the direction specified by the program.
Movement is continued until the limit over input position is reached.

Current position

| |
(-side) | _1-®— |
'"r$-r-‘ ' | ' (+side)
X

Motor | | Jl//////////////////////////////////////////////////////

L

Limit over switch / / /‘E E\

Home switch Near home switch | imit over switch\




FP2 Positioning Unit Home Return

9.5 Practical Use for a Home Return

(2 When the limit over is detected, the direction of movement is reversed.
Movement then continues until the near home input position, which briefly
turns on then off again, is reached.

Limit over position Near home position
I I
- I I
(- side) _———a
:—:—u ® _|_$_|_.. (+side)

Motor Z[ | V////////////////////q | P/////////////////////////////////////////

1
Limit over switch / / \

Home switch / Near home switch

Limit over switch

(3) When the near home input is detected, the direction of movement is
reversed again, and movement stops at the home position.

Home Near home
position position

® |
(- side) = |
s i s (+side)

—
T |
b
Motor mmﬂ Em[ | Jv//// [ 77777
1
Limit over switch / E \

Home switch / Near home switch
Limit over switch

I
T
I
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9.5 Practical Use for a Home Return

Sample program

X102 N X0 R8 Y45 RO
— ——(OF) 1/} /1 {/1 { ]
Start of home  Pulse output| Home return  Forcible stop
return busy flag done pulse

o

| .

Home return in progress

RO R8 Y45 R1
— —(DF) 1/} 1/ { ]
Home return in Home return  Forcible stop
progress done pulse

R7
Retry of home
return command

R1
Home return command

R1 N R2
| —(DF) [ ]
Home return command

R2

Fi DMV , H 10 DT 0 ]
Home return
command puIse[F1 DMV, K 500 DT 2]
[F1 DMV , K 2000 DT 4 ]
[Ft DMV , K 10 , DT 6 ]
[F151 WRT , KO , DT 0, K 8, H100]
X112 R1 R6 R3
| || I/I
I i 171 L Jd
CCW limit  Home return| Near home error
R3 command detection
L
I
CCW limit detection
X0 R3 R6 R4
/| !} /| { 1

Pulse CCW limit Near home error
output detection detection
busy flag

R4

:

After limit detecting,reverse command

R4 P RS
_“ \DF/ [ ]
After limit detecting, reverse command

R5

F1 DMV , K 500 DT 2]

After limit
detecting, [ Ft DMV , K 2000 DT 4]
reverse [ Ft DMV , K 300 DT 6 ]
command pulse

[ FIS1WRT , KO, DT 0, K 8, H100 ]

next page

Home return command

pulse _J
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Home Return

9.5 Practical Use for a Home Return

X7 R4 R7 R6e |
— DF/") H $ /) r 7 {"Near home error )
J 11 177 L J .
Near home After limit | Retry of home detecton
input detecting, | return command
reverse
R6 command
—| ,
Near home error detection
X0 R6 A7 geﬂy—omoﬁ & retum’ j
Puls'e output Néellr home error detection - 602”3@ _
busy flag
R2 Y42 |
f [ ] @ome return start j
Home return command pulse | MM———— — — —
X8 R8 | -
— —(DF) [ ] Eome return done pulse
Home return donefag | T
i i (o (S ethone )
Home return|  Forcible stop return stored in memory
done flag
e
Cor’r'1p|etion of home
return stored in memory
R4 Y45 Y43 | -
— | {/1 [ ] @rward jog start j
After limit Forciblestop | S ———
detecting,
reyarge command Y45 | -
i [ ] Eorcible stop j
Emergencystop | - = |
X111
—] |—<. \ DF —
CW limit
X112
— —(oF)—
CCW limit
( 3
(ED)
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9.5 Practical Use for a Home Return
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FP2 Positioning Unit Pulser Input Operation

10.1 Sample Programs

10.1 _Sample Programs

10.1.1 Pulser Input Operation (Transfer multiple: 1 multiple setting)

The rotation direction of the motor in which the elapsed value increases is set as the plus
direction, and “pulse/sign” is set as the pulse output mode. Also, it is assumed that the

mode setting switches on the back of the positioning unit are set to the normal setting
side.

4-axis type ) . .
positioning unit 64-point type input unit X96
5 Q - Pulser input enabled
8

=)
]
|

L J Pulser
| U

Motor driver WY6 Reverse Table Forward
— < —— | ] —

o o Ball screw - -
\_| EII: Motor ALV VLV VAV VAV VA VAN JALEEREANANANANANANARNANANY

\
UW
[z}

(- side) (+side)

= next page
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10.1 Sample Programs

Pulse output diagram
(Shared memory setting)

100h |- _
1900 H o —{Control code
102h |- _
i
10snC_K 1000 ] Target speed ft (pps)
f [pps] § Direction of increasing Direction of decreasing
elapsed value elapsed value
Pulser mput T T T g
enabled R T T T O A O
U Va7 | p————
_,
(PEN)‘_I_I__I___I__I_|_J_|_I__J._|JJ_J_I_|_J_J__|_|_ !
Bulse output R R
done flag o |:||| :|||||||||||
X N I O A R
S ) S S Y 0 |
(T A A B A
Ex- |_,Pulser | | | | | | | | | |
ternal  input } } } } }
Aohase 1 [ I L] i
e I O R A
Ex- _, Pulser | | | Ll | | |
ternal  input | | | | | | | | |
B phase _ — —
I I I Ll o I
Ex- < Pulser |
ternal  output
A phase
Ex- < Pulser
ternal  output  —— o
B phase
(" Pulser forward \:f Pulser reverse )
I
A 1 1 | A _ 1 ]
{\ phase I phase
I
B _ [ 1 [ B [T1 [ 1
phase | phase
. AN J

10 -
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Pulser Input Operation

Shared memory setting

10.1 Sample Programs

Control parameter
setting content

Set values in sample program
example

Range of acceptable settings

HO
Multiplication ratio: x 1 multiple

Control code

HO: x 1 transfer multiple
H100: x 2 transfer multiple
H200: x5 transfer multiple
H300: x 10 transfer multiple
H400: x50 transfer multiple
H500: x 100 transfer multiple
H600: x 500 transfer multiple
H700: x 1000 transfer multiple

A

This specifies the positioning unit in
slot no. 0, from which

the 2-word contents from data
registers DTO to DT1

are written to the shared memory
addresses H100 to H101.

[ F151 WRT, KO , DT4 , K2 ,

A

slot no. 0, from which

[This specifies the positioning unit in ]

registers DT4 to DT5

(the 2-word contents from data ]

are written to the shared memory
addresses H104 to H105.

R96 V47
Y ro
| L Jd
(e0)

Target speed (pps) K10000 K1 to K1000000
Program
X96 rR6 |
—| [ ] Starting condiion |
R& N -
— —{ Ft DMV , H 0 , DT 0 }-————I—{Control code )
[ F151 WRT, K0 , DTO , K2 , H100 }-—|—Shared memory writing

[F1 DMV , K 1000 , DT 4 }-————| (Targetspeed |

H104 —|—
A

Pulser input enabled

= next page
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Pulser Input Operation FP2 Positioning Unit

10.1 Sample Programs

Precautions concerning the program

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

* [f the target speed is out of the range of possible settings, a set value error will
occur, and pulser input cannot be accepted.

* The number of the startup contact varies depending on the number of axes the
unit has, and the installation position.

For detailed information about contact number m Section 4.2.3 and 14.3.

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

For detailed information about slot number m Section 4.2.3.2
For detailed information about shared memory area address m Section 14.2

* The target speed should be specified as an appropriately large value to match the
multiplication ratio. If the multiplication ratio is high and the target speed is low, the
next pulser input command may be received before the specified pulse output has
been completed, making it impossible to obtain output of the input number of
pulses.

10-6
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Pulser Input Operation

10.1 Sam

ple Programs

10.1.2 Pulser Input Operation (Transfer multiple: 5 multiple setting)

The rotation direction of the motor in which the elapsed value increases is set as the plus
direction, and “pulse/sign” is set as the pulse output mode. Also, it is assumed that the
mode setting switches on the back of the positioning unit are set to the normal setting

side.
4-axis type 64-point type X97
positioning unit input unit
5 @ Pulser input enabled
2 [
— Pulser
e © ~
=]
S 0
WX0 WX8
WX1 WX9
WX2 WX10
WX3 WX11
WY4
WY5
Motor driver wye Reverse Table Forward
° o Ball screw - -
¥E||j Motor ALY ALY
(- side)

~

(+side)

next page
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10.1 Sample Programs

Pulse output diagram

Setting data example
(Shared memory setting)

100h

Control code

101h [—H 200 —
102h |- _
103h
]8‘5‘2 - K 5000 - Target speed ft (ps)
Direction of increasing Direction of decreasing
f [pps] elapsed value elapsed value
5000 Y | o o o
t [ms]
Pulser input I | | | : | | | I
enabled ) } } } } }
r T r r r
cPu—-var | I 1|
(PEN) | | | | | | L
Pulse output | | | | | | | | |
done flag | [ [ [ | [ [ [ —
CPU <« X1 | | | . | | | —
(EDP) ] B | o
| | | | | |
Ex- _, Pulser |
ternal  input I | | T
A phase B } i —_—————
| I I I I I I I
Ex- _, Pulser | | | | | |
ternal  input | | | |
B phase | - - = f
| I I I I I I I
Ex- < Pulser
ternal  output
A phase
I
Ex- < Pulser
ternal  output
B phase m i ————1——mrmr—wv —nn——t- ——————(— —(—— — — — — —

a Pulser forward

A o B he— 1 ]
{\ phase

B B I_I I_I

phase_‘___‘_l___l phase

4 Pulser reverse

I
|
|
I
I
| phase
I
|
|
I
I

10-8
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Pulser Input Operation

Shared memory setting

10.1 Sample Programs

Control parameter
setting content

Set values in sample program
example

Range of acceptable settings

H200
Multiplication ratio: x 5 multiple

Control code

HO: x 1 transfer multiple
H100: x 2 transfer multiple
H200: x5 transfer multiple
H300: x 10 transfer multiple
H400: x50 transfer multiple
H500: x 100 transfer multiple
H600: x 500 transfer multiple
H700: x 1000 transfer multiple

slot no. 0, from which

[This specifies the positioning unit in ]

the 2-word contents from data
registers DTO to DT1

[are written to the shared memory ]

addresses H100 to H101.

slot no. 0, from which

This specifies the positioning unit in ]

registers DT4 to DT5

[are written to the shared memory

{ the 2-word contents from data

addresses H104 to H105.

R97 Y47
_|| [ 1
I L J
(€0)

Target speed (pps) K5000 K1 to K1000000
Program
X97 Rz . |
—| [ ] {Starting conditon ]
ROz
—|F—{ Ft DMV , H 200 , DT 0 J-————|-{Control code )

[ F151 WRT, KO , DTO , K2 , H100 ]———-EShared memory writing
A A

[F1 DMV . K 5000 . DT 4 }-————t {Tagetspeed _ _ ]

[F151 WRT, KO , DT4 , K2 , H104 ]———-EShared memorywritin@
A A

= next page
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10.1 Sample Programs

Precautions concerning the program

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

* [f the target speed is out of the range of possible settings, a set value error will
occur, and pulser input cannot be accepted.

* The number of the startup contact varies depending on the number of axes the
unit has, and the installation position.

For detailed information about contact number m Section 4.2.3 and 14.3.

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

For detailed information about slot number m Section 4.2.3.2
For detailed information about shared memory area address m Section 14.2

* The target speed should be specified as an appropriately large value to match the
multiplication ratio. If the multiplication ratio is high and the target speed is low, the
next pulser input command may be received before the specified pulse output has
been completed, making it impossible to obtain output of the input number of
pulses.

10-10
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10.2 Sequence Flow for Pulser Input Operation

10.2 Sequence Flow for Pulser Input Operation

Pulser input operation

* A pulse generator (pulser) can be connected, and the motor controlled in the
manual mode. Pulser signals can be input while the pulser input enabled contact
(PEN) is on.

* The user can select the number of pulses to be sent to the motor driver in relation
to one pulser signal pulse (by setting the control code in the shared memory).

10 - 11
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10.2 Sequence Flow for Pulser Input Operation

When the 4-axis type positioning unit is mounted in slot 0
Operation example

When the contact which enables pulser input is turned on, the motor rotates at the
specified speed, in conjunction with the pulser operation.

Data
necessary
for
operation

f [pps]
Executed

pulser
input
operation

@
(c)— Target speed

Direction of increasing
elapsed value

Direction of decreasing
elapsed value

Pulser input
enabled

Y47
CPU— (PEN)

Pulse output
done flag

CPU « X1

LI

(EDP)

Ex- _, Pulser
ternal  input

A phase

Ex- _, Pulser
ternal  input

B phase

Ex-
ternal

< Pulser
output

A phase

Ex-
ternal

< Pulser
output

B phase

S

I
(" Pulser forward \:( Pulser reverse )
I
A T [ | A T [
f\ phase | phase
I Bl s | I e N
phase : phase
AN J

When Y47 is turned on through the program, the motor for the first axis waits for pulser
input. If the pulser is rotated in this state, the motor rotates also.

10-12
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10.2 Sequence Flow for Pulser Input Operation

The pulse output busy flag X0 remains off, and its status does not change. The pulse
output done flag X1 goes off when Y47 goes on.

Data required for settings
The following data must be written to the specified addresses of the shared memory.

Operation is determined by the following two types of data.
* Control code
* Target speed

Operation steps
Step 1: Preparatory stage
The data required for operation is transferred to the shared memory in advance.

Data for pulser
input operation

Shared memory

-~
= Ll
p— D

— —— ——— —— —

Step 2: Execution of the operation

The input enabled contact relay Y47 is turned on.
This sets the system in standby mode for input from the pulser.

e

T

4 N\
f [pps]

Pulser input standby mode

t[ms] )

% '[:T ﬂ]l

(O
eo6000)

S—

10-13
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10.2 Sequence Flow for Pulser Input Operation

Forward rotation
The pulser rotates in the forward direction.

Reverse rotation
The pulser rotates in the reverse direction.

Forward rotation is the direction in which the elapsed value increases, and reverse
rotation is the direction in which the elapsed value decreases. The direction in which the
pulser rotates and that in which the motor rotates vary depending on how they are
connected.

f[pps]
Forward rotation

@

OlfdlE—TF7k
Boooos)

JI \

[P T [P [P O] N |[7

o
N Pulser forward [] L A == i
rotation L )

[@

Bje=———0)
Feosed

F \

t ; P u | S e r r ev e r S e | L T T T T T T T W/
rotation [ J

Value of the internal absolute counter during pulser input operation

The internal absolute counter counts the number of pulses output. Consequently, in the
instant that pulses are being input, the number of pulses input from the pulser does not
equal the value counted by the counter.

= Note
When pulser input is ignored
If the specified multiplication is high and the target speed is low,
the next pulser input command may be received before the
specified pulse output has been completed, making it impossible
to obtain output of the input number of pulses.
If this happens, the target speed should be changed to an
appropriate value.

10 - 14
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Pulser Input Operation

10.3 Action of the I/O Contact During Pulser Input Operation

10.3 Action of the I/O Contact During Pulser Input
Operation

f [pps]

1000 —

)

(" Pulser forward

phase
phase

é Pulser reverse

phase

phase

1
1 ri

|

Direction of increasing
elapsed value

m

elapsed value

Direction of decreasing

—_—

Pulser input
enabled

Y 7

(PEN)

Input from
pulser

__L__

Ex- _, Pulser

ternal input
A phase

Ex- _, Pulser
ternal  input
B phase

____|____|_'___=

__I_____
-
__I_ L
__|____

———————'—"——=r—

SN U NI S S
—_-—r1-

Output to
driver

Ex- < Pulser
ternal output

e

=r———I————

A phase

Ex-
ternal

<« Pulser
output

B phase

Pulse output
busy flag

X 0

|

The pulse output
busy flag does
not change.

(BUSY)

Pulse output
done flag

X_1
(EDP)

This goes off one scan after
the pulser input enabled
contact relay Y_7 goes on.

the pulser input enabled

contact relay Y_7 goes off.

I
I
|
I
|
This goes on one scan after :
I
I
1
|
I

= next page
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10.3 Action of the I/0 Contact During Pulser Input Operation

Pulser input enabled relay (Y_7)

1.

3.

This is in pulser input operation status, based on the parameters written
to the positioning unit.

This does not shift to enabled status while the pulse output busy flag X_0
is on.

This relay is reset when the power supply is turned off.

Pulse output busy flag (X_0)

The on/off status of the pulse output busy flag does not change, even if
the pulser input enabled relay Y_7 goes on.

Pulse output done flag (X_1)

1.

3.

This goes from on to off if E point control, P point control, jog operation, or
pulser input enabled operation is completed before pulser input is
enabled.

This goes from off to on when the pulser input enabled relay Y_7 goes
off.

This flag is reset when the power supply is turned off.

This flag is common to E point control, P point control, jog operation, and pulser input
enabled operation.
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10.4 Types of Manual Pulse Generators That Can be Used

10.4 Types of Manual Pulse Generators That Can be Used

A pulse generator 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.

A line driver output type is recommended.

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

For detailed information about connection methods m Section 3.8
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10.4 Types of Manual Pulse Generators That Can be Used
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FP2 Positioning Unit Deceleration Stop and Forcible Stop

11.1  Sample Program

11.1 _Sample Program

11.1.1 In-progress Stopping, Emergency Stopping, and Overruns

4-axis type 64-point type
positioning unit input unit X80
— \‘ \ Positioning In-progress Emergency
g B start switch stop switch stop switch
) P2 H —
(" = | [°]
4 ®
ﬂ H
8 il
WX0 WX8
WX1 WX 9
WX2 WX10
WX3 WX11
Motor W%‘r
driver wye Table
o=
oo Ball screw - =
\_HE Motor ALV VAV VAN AN
 side) @ 13 (+side)

Overrun limit (-) side Overrun limit (+) side

= next page
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Deceleration Stop and Forcible Stop FP2 Positioning Unit

11.1  Sample Program

Program
X80 PN RO | _ _ _ _ _
— (o) [ —++1 R
R80 | |
— —{ F1 bmv , H o, D0To0}F————+- |
| |
[Ft DMV , K 300 , DT 2 b ——— 1 |
[ F1 DMV , K 10000 , DT 4 ]_____-_: E point control :
positioning
[F1 DMV , K 300 , DT 6 }-——— - — operation program :
example
[ Ft DMV , K 50000 , DT 8 }————— |
I I
[ FI51WRT , KO , DTO , K10 , H100 J——— |
R80 Y40 | |
—l [ ] . )
X110 Y6 |
IIn—progress stop input { ] @—progress stopj
Forcible stop relay| ~~—————
X111 Y45
' [ ] £ Emergency stopl )
I g L J gency stop/
1 1E2mergency stop input overrin )
_| | (DF Forcible stoprelay| — — = —
'Limit over input (=) \
X113 Use differential instruc-
| (DF tion for limit over input
'Limit over input (+) \
{ep )
(ED)

Precautions concerning the program

* The number of the stop input contact varies depending on the number of axes
that the unit has, and the position in which it is mounted.

For detailed information about contact number = Section 4.2 and 14.3.

* If a deceleration stop or forcible stop is triggered, the startup contacts for the
various operations must be turned off before operation can be restarted. This
content is common to E point control, P point control, home returns, jog
operation, and pulser input operation.

-4
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Deceleration Stop and Forcible Stop

Pulse output diagram

Deceleration stop operation (In-progress stop)

E point control
start relay

Deceleration
stop relay

Pulse output

busy flag

Pulse output
done flag

f[pps] |
10000

300

11.1  Sample Program

Time t [sj

Y40
CPU ™ (EST)

Y46
CPU —~ (DCL)

X0
CPU “~(BUSY)|

X1
CPU <= (EDP)

1-5



Deceleration Stop and Forcible Stop

FP2 Positioning Unit

111

Sample Program

Forcible stop operation (Emergency stop and overrun)

E point control
start relay

Forcible stop relay
(when an emergency
stop is input)

Forcible stop relay
(when an overrun is

input)

Pulse output
busy flag

Pulse output

done

flag

f [pps]
10000

300

Y40
CPU~ (EST)

Time t [s]

Y45
CPU~ (EMR)

Y45
CPU~- (EMR)

X0
CPU < (BUSY)|

X1
CPU~ (EDP)
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11.2 Operations for a Deceleration Stop and Forcible Stop

11.2 Operations for a Deceleration Stop and Forcible Stop

11.2.1 Deceleration Stop

If the deceleration stop contact is turned on during operation, the operation is
interrupted, and the speed slows. When the startup speed is reached, pulse output
stops. This operation is common to E point control, P point control, home returns, and
jog operation. For pulser input operation, pulse output stops.

f [pps]
10000 — — — — —~————— ~
| | \ /
| | \ / During acceleration,
| | \ deceleration is car-
| | \ | ried out at the accel-
300 —f——F————+———— % — eration percentage.
| | | | .
100 | | : | tims]
: {_Deceleration |
~ Y40 h : M
CPU — Y46 | h | M
(DCL) 5 |
|
Important

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. Following that, operation stops.
If the deceleration stop contact goes on during deceleration or acceleration,
deceleration is carried out at the acceleration percentage in effect at that time, and
operation stops.
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11.2 Operations for a Deceleration Stop and Forcible Stop

11.2.2 Forcible Stop

If the forcible stop contact goes on during operation, pulse output stops immediately.
This operation is common to E point control, P point control, home returns, jog
operation, and pulser input operation.

f [pps] |

10000 |- — — — —

300 — —

t [ms]=

CPU — Y40
(EST)

CPU < X0 |
(BUSY) _,l _______

CPU < X1
(EDP)

Y45

CPU~EmR)
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Deceleration Stop and Forcible Stop

11.3 I/O Contact Operation Before and After a Stop

11.3 1/0 Contact Operation Before and After a Stop

Output frequency

f [pps]

A

In-progress stop

Forcible stop

T
\
\
\

)

E point control
start

YO0
(EST)
Deceleration
stop rela
Y 6
(DCL)
Forcible stop
relay
Y5
(EMR)

Pulse output
busy flag

X_0
(BUSY

i

]

Pulse output
done flag

:

| Time t[s]

.

f the deceleration stop relay goes on,
deceleration begins immediately.

output stops immediately.

[ If the forcible stop relay goes on, pulse

This goes off with the next
scan following stopping off
pulse output, after
deceleration.

J

This goes on with the next
scan following stopping on
pulse output, after
deceleration.

X_1
(EDP

-~

Deceleration stop relay (Y_6)

When the deceleration stop relay goes on, the operation in progress is
interrupted, and deceleration begins.

1.

3.

1.

2.

N N R B

This goes off one scan
after the forcible stop relay
|e—

after the forcible stop

This goes on one scan
relay goes on.

After deceleration has begun and the speed has slowed to the startup

speed, pulse output stops.

This relay is reset when the power supply is turned off.

Forcible stop relay (Y_5)

When the forcible stop relay goes on, the operation in progress is
interrupted immediately, and pulse output stops.

This relay is reset when the power supply is turned off.

= next page
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Deceleration Stop and Forcible Stop FP2 Positioning Unit

11.3 1/0 Contact Operation Before and After a Stop

Pulse output busy flag (X_0)

1. When the deceleration stop relay goes on, this flag goes off when pulse
output is completed.

2.  When the forcible stop relay goes on, this flag goes off one scan after
the relay has gone on.

3. This flag is reset when the power supply is turned off.

Pulse output done flag (X_1)

1. When the deceleration stop relay goes on, this flag goes on when pulse
output is completed.

2. When the forcible stop relay goes on, this flag goes on one scan after
the relay has gone on.

3. This flag is reset when the power supply is turned off.
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11.4 Precautions Concerning Stopping Operations

11.4 Precautions Concerning Stopping Operations

11.4.1 Pulse Output Done Flag Statuses After a Stop

For either a deceleration stop or a forcible stop, the pulse output done flag 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
forcible stop.

11.4.2 Restarting After a Stop

When a deceleration stop or forcible stop is triggered, the startup contacts for all
operations must be turned off before operation can be restarted. This operation is
common to E point control, P point control, home returns, jog operation, and pulser input
operation.

11.4.3 Forcible Stop Elapsed Value Data

Elapsed value data in the shared memory is saved after a forcible stop is applied. Under
normal conditions, it is possible that a mechanical error has occurred, so after home
return, we recommend positioning control start.

1 - 11
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FP2 Positioning Unit Precautions Concerning the Operation and Programs

12.1Precautions Relating to Basic Operations of the Unit

12.1 Precautions Relating to Basic Operations of the Unit

12.1.1  Values of Shared Memory are Cleared When Power is Turned Off

The data in the shared memory of the positioning unit is not backed up if a power failure
occurs. As aresult, when the power supply is turned on again, the default operation data
should be written to the shared memory before the various startup contacts are turned
on.

Shared memory Shared memory
: L v 1) : : L H 0 ) :
| F K 500 | | K 0 — |
| E K10000 - | Various set | I E Kk o 4 |Allset |
| values and | | values and |
| K 50 - pelapsed I | K 0 - pelapsed I
values values are
| [_K 20000 I I K 0 7 |resettoo. |
| - K 14456 — | | Power supply I K 0 I
{ K 15000 — } ON->OFF —>ON l K o0 - }

Ollde——=Fk
Goses9)

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.

= Notes

® If the startup contacts are turned on without writing the data to
the memory, a set value error may occur, and the unit may not
operate as expected.

® If a home return is carried out when the power supply is
turned on, control codes must be written to the memory before
the home return startup contact 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.

= next page
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Precautions Concerning the Operation and Programs FP2 Positioning Unit

12.1 Precautions Relating to Basic Operations of the Unit

—R|9|01i[ Fi. DMV , H 10 , DTO ]

[ F1 DMV , K 500 , DT2 ]

[ F1 DMV , K 10000 , DT4 ]

[ Ft DMV , K 100 , DTé ]

[ FISTWRT , K 0 ,DTO , K 8 , H 100]
R9013 Y42
— | L ]

The following program should be written to the unit, so that after the power supply is
turned on, the elapsed value data prior to the power supply being turned off will be read.

Goes on for only one scan after
R9013 power supply is turned on.

— —{ F* DMV , DT 100 , DT 102 ]

[ F151 WRT , KO , DT 102 , K2 , H10A ]

A A

('Specify the positioning unit in slot no.0 )
(\Values of data registers DT102 and DT103)

The value are written to the elapsed value
areas of the positioning unit.

Goes on from second scan after
R9014 power supply is turned on

— —{ F150READ , KO , H10A , K 2, DT100 -~ Elapsed value |
A

A

('Specify the positioning unit in slot no.0 )
(Values of elapsed value areas H10A and H10B )

The value are read to the data regis-
ters DT100 and DT101.

3
(4

> Example:

Before the power supply is turned off, the elapsed values are
read to DT100 and DT101, and when the power supply is
turned on, the contents of DT100 and DT101 are written to the
elapsed value area of the unit, through DT102 and DT103.
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12.1Precautions Relating to Basic Operations of the Unit

12.1.2 Operation When the CPU Switches from RUN to PROG. Mode

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

Y
L’I Example:

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

f [pps] . .
b L Intended E point control operation 4
I I
I Point at which CPU switches from RUN |
| to PROG. mode |
I I
| _ |
| \ |
I \
I \
| \\ |
I I
l >
t [ms]
= Notes

¢ At the point at which the CPU switches from the RUN to the
PROG. mode, deceleration and stopping begin.
The acceleration rate used for deceleration at that point is that
determined by the data stored in the shared memory when the
switch is made from the RUN to the PROG. mode.

® The CPU mode should not be switched from RUN to PROG.

while positioning unit operation is being executed under
normal usage conditions.

For detailed information about deceleration operation = Chapter 11
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Precautions Concerning the Operation and Programs FP2 Positioning Unit

12.1 Precautions Relating to Basic Operations of the Unit

12.1.3 Operation Cannot be Switched Once One Operation Has Started

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

Y
L’I Example:

Once the E point control startup contact has gone on and E
point control has begun, it is not possible to switch to P point
control, a home return, jog operation, or pulser input
operation, even if those contacts are turned on, while E point
control is still in operation.

f [pps] |

E point control operation

| E point control start | Z(E_SOT)

I
[]
|
[ Pulse output busy flag] (B)EJ_SOY) 4 ______________
|
|
|
|
|
|
|
|
|
|
|
|
|
|

: t [ms]
|
I

S Y_1
[ P point control start | (PST)

Y 2
[Home return start I(OR_GS)

Startup contact of each operation

< [Pulser input ] (Tp—gN)
Y_3
(Fowardjogstart | (jGF) I . I
[ Reverse jog start ] (YJ—4 R) I I
L S

]

If the contact for a deceleration stop or forcible stop goes on, the five basic operations
noted above stop immediately.
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12.2 Precautions Concerning Practical Usage Methods

12.2 Precautions Concerning Practical Usage Methods

12.2.1 Setting the Acceleration/Deceleration to Zero

To initiate the target speed immediately, without accelerating or decelerating (automatic
startup operation), the startup speed and acceleration/deceleration time should both
be set to O (zero). This produces pulse output at the target speed, with an
acceleration/deceleration time of 0 (zero). Setting the startup speed equal to the target
speed results in a set value error, and the positioning unit will not start.

( Shared memory
setting contents

Control code

101h[ H 0
102h ¢ 0

Set the startup

Startup speed fs [pps] -«

182{1 speed and the
tput f - K 5000 —{Target speed ft [pps] — acceleration/
Outpu re‘?uency 1822_ K o | Acceleration/deceleration < deceleration time
f [pps] 107h time Ac [ms] to 0 (zero).

183H K 20000 —{ Position command

value Pt [pulse]

5000 [—— —

Time t [s]

122.2 Precautions When Setting the Position Command Value to One
Pulse

When the travel amount becomes one pulse by E point control or P point control, set
the startup speed to one pps or more. When the startup speed is 0 pps, the operation
will stop in the state that 1 pulse has been output. (It will be hanged.)

Control code H 0 Control code H 0
Startup speed K 0 Startup speed K 1
Target speed K 1000 ‘ Target speed K 1000
Acceleration/ Acceleration/

deceleration time K 100 deceleration time K 100
Position command Position command

value K 1 value K 1
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12.2 Precautions Concerning Practical Usage Methods
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FP2 Positioning Unit Positioning Unit Operation if an Error Occurs

13.1 Positioning Unit Operation if an Error Occurs

13.1 Positioning Unit Operation if an Error Occurs

13.1.1 If the Positioning Unit ERR LED Lights

PP4 J ™\
ERR LED
I

ol CN1 CN2

AX1/2 AX3/4

T~
When starting (stopped)

If a set value error occurs when the positioning unit is started (stopped), the various
operations will not begin. This applies to E point control, P point control, home returns,
jog operation, and pulser operation, none of which will be initiated.

During P point control operation or jog operation

If a set value error occurs during P point control operation or during jog operation, the
positioning unit interrupts any operation currently in progress, and enters the
“deceleration stop” status.

When a set value error occurs, the error cancel contact should be turned off, on, and
then off again. Operation cannot be restarted until the error has been canceled.

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

For detailed information about deceleration stop operation = Chapter 11
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Positioning Unit Operation if an Error Occurs FP2 Positioning Unit

13.1 Positioning Unit Operation if an Error Occurs

13.1.2 If the CPU ERROR LED Lights

EP2-C1 N\
Qr - oy ERROR LED
Bereon ,

S @

Onurm

FevOTH
PROG.

FP2

\ococooo]
0000 @

- [)remoTE
OALARM =2 pRro.

TOOL (R232¢
| — —

The positioning unit interrupts any operation currently in progress, and enters the
“deceleration stop” status.

Operation is continued, however, if “Operation” has been specified in the system
register settings for operation when an error of some kind occurs.

For detailed information about deceleration stop operation = Chapter 11
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13.2 Errors Which Occur in the Positioning Unit Itself

13.2 Errors Which Occur in the Positioning Unit ltself

The positioning unit itself has a function which warns the user of an error if any of the
parameters for the “Startup speed”, “Target speed”, and “Acceleration/deceleration
time” settings are not appropriate.

PP4 ] ~N
ERR LED
= 1\
%%g PP4_\ | Errors are displayed
v AL B[ . ) individually for each axis.
el A B CL D Z PA PBIERR
sl Axefat T T :.,
ol CN1 N2 |
e lfe e AX1/2 AX3/4
H \- J
g
=

= next page
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FP2 Positioning Unit

13.2  Errors Which Occur in the Positioning Unit Itself

Cases in which errors occur, and their contents

ltem At startup setting At setting change during
operation
Negative | 0 Out of Negative | 0 Out of
number range number range
E point Startup speed Error Error No applicable condition
control Target speed Error Error Error
Acceleration/ Error Error
deceleration time
P point Startup speed Error Error
control Target speed Error Error Error Error Error Error
Acceleration/ Error Error Error Error
deceleration time
Home Startup speed Error Error Error No applicable condition
DT Target speed Error Error Error
Acceleration/ Error Error
deceleration time
Jog Startup speed Error Error
IEEFLLE Target speed Error Error Error Error Error Error
Acceleration/ Error Error
deceleration time
Pulser Startup speed No applicable condition
Az Target speed Error Error Error
Acceleration/
deceleration time

occurs

Operation when above error

Operation does not begin

Deceleration stop

* The position command value and the control code are not subject to setting
errors regardless of whether the increment or absolute method is selected.

» Data of this area 3 is not subject to errors.

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

* A setting change can only be made during jog operation if linear
acceleration/deceleration is selected.
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13.3 Resolving Problems

13.3 Resolving Problems

13.3.1 If the Positioning Unit ERR LED Lights

Conditions
There is a setting error in the positioning data.

Procedure:

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

Allowable setting range for positioning data

Type of parameter Allowable setting Program
range specifications

Startup speed (pps) 0 to +1,000,000 (pps) | KO to K1000000
Target speed (pps) +1 to +1,000,000 (pps) | K1 to K1000000

Acceleration/ 0 to +32,767 (ms) KO to K32767
deceleration time (ms)

Points to check

® [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 and home returns, a value
should be set which is larger than the startup speed.

® Has the target speed been set to “07?
® 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.

2. Correct any values which are outside of the allowable
range, in the program.

= next page
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Positioning Unit Operation if an Error Occurs FP2 Positioning Unit

13.3 Resolving Problems

3. Use any of the following procedures to reset the set value
error.

® In the program, turn the error clear contact “ECLR” off, on, and
then off again.

® Using forced output based on the programming tool software,
turn the error clear contact “ECLR” off, on, and then off again.

® Turn off the power supply for the driver and then that for the
PLC, and then turn on the PLC power supply, followed by the
driver power supply.

= Note
If the error clear contact “ECLR” is on, none of the positioning
operations will start. Cancel the error first and then restart the
various operations.

The startup contacts for the various operations become valid after the error has been
canceled.

If the error clear signal is being cleared in the program, it is possible to clear the error
with the other axes still in operational status.
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FP2 Positioning Unit Positioning Unit Operation if an Error Occurs

13.3 Resolving Problems

Clearing an error with the error clear signal (1) [Using the program to clear the
error]
With this method, errors are cleared through the program, using a switch or other means

connected ahead of time. Any desired input can be used to turn on the error clear
signals corresponding to the various axes.

A/
¥ Example:
X100
| 11 ;(4': Input X100 is used to
' L clear a positioning unit
set value error.
= Note

The relay number used varies depending on the allocated
position = Section 4.2 and 14.3.

Clearing an error with the error clear signal (2) [Using forced output to clear the
error]

Procedure:

1. Select “FORCE 1/0” on the menu of the programming
tool software.

Specify the relay Y_F for the forced output.
Turn on the relay for the forced output, and turn it off.
Cancel the forced status.

= next page
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Positioning Unit Operation if an Error Occurs FP2 Positioning Unit

13.3 Resolving Problems

= Note

After using forced output, always cancel the forced status.
The relay number used varies depending on the unit type, the
allocated position and the number of axes = Section 4.2 and
14.3.
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13.3 Resolving Problems

13.3.2 If the Motor Does Not Turn or Operate
(if the display LED for pulse output A or B is flashing or lighted)

Solution 1: For the servo motor
Check to make sure the servo on input is set to “On”.

‘ RO Y80 ‘
| r
I L

, -
s 5 © Servo on input 00—

A :
LM il
i gleied Motor driver /

4-axis type 64-point type
positioning unit output unit

Solution 2
Check to make sure the power supply for the driver is on.

Solution 3

Check to make sure the wiring between the positioning unit and the driver has been
correctly connected.

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.

For detailed information about = mode switch settings (refer to section 4.1)

13.3.3 If the Motor Does Not Turn or Operate
(if the display LED for pulse output A or B is not lighted)

Solution
Review the program and correct it if necessary.

Points to check

(1 Check to make sure the I/0 numbers are appropriate.

(2 Check to make sure the startup contacts have not been
overwritten in the program.
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13.3 Resolving Problems

13.3.4 Rotation/Movement Direction is Reversed

[Example of reversed rotation/movement direction]

Reverse direction |—l(lntended direction)

oooooooc >

|

Solution 1

Make sure the wiring between the positioning unit and the driver has been correctly
connected.

Point to check

Make sure the CW/CCW output or the Pulse/Sign output has been connected to the
pertinent input on the driver side.

For detailed information about connection of pulse output signal » section 3.4

Solution 2

Check to make sure the control codes in the program match the specifications for the
position command values.

Point to check

The settings for the increment “relative value control” and the absolute “absolute value
control” are specified through the control codes in the program.

For detailed information about increment and Absolute » section 4.3

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 mode setting
switches on the back of the unit.

For detailed information about operation mode setting switch setting om section 4.1
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Positioning Unit Operation if an Error Occurs

13.3 Resolving Problems

13.3.5 The Stopping Position is Off for a Home Return

I

| Stopping position
| is exceeded
I
I

I
Startup speed — — — — — — — 4+ —— :_

I

I

[

X7

: I\‘ear home input switch: on
I
|

=

X6

Conditions
When a home return is

\— Home input: on

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.

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 completed
: \ Normal stopping
| [ position
Startup speed— — — — + — — — | NS
| .
| I t[ms
T i
X7 :_4__F ________
Near home input switch: on
X6

Point to check
If the home input is co

\— Home input: on

nnected to the Z phase of the servo motor driver, there may be

cases in which the near home input position is close to the home input.

» next page
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13.3 Resolving Problems

I

| Stopping position is
| exceeded
I
I

Startup speed— — — — — — — — ——

\ 4

X7 -

INear home input switch: on

.l i

\—Home input (Z phase): on

Solution 2
Correct the program and set the home return speed to a slower speed.
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13.3 Resolving Problems

13.3.6 Speed Does not Slow for a Home Return

AN
\ \
\ Movement does not

\ decelerate and stop.

Startup speed — — — — — — AN

X7 | :
& Near home input switch: on

. ]

\— Home input: on

Conditions
There is a possibility that the near home input has not been read correcily.

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 “D” on the positioning unit lights.

Solution 2

Check to make sure the input logic for the near home input switch is normally either on
or off.

Solution 3

Check the specifications of the control codes in the home return program. The specified
control codes vary depending on the input logic confirmed under “Solution 2.”

For detailed information about control code m section 14.2.1

For detailed information about input logic = section 9.4

Point to check

If no near home input has been connected, the near home input will be recognized as
being off.
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13.3 Resolving Problems

13.3.7 Movement Doesn’t Stop at Home Position (after decelerating for
home return)

I
I
| Startup speed is
I
I

maintained,with no
/ stopping.

Startup speed— — — — — [

—

3

(2]
_—

X7 —m——— — — T—————————
:\—Near home input switch: on
| n

X6 | | |

\

Home input
Conditions
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.

Solution 1

Forcibly turn the home input sensor on and off from an external source, and check to
see if the home input display LED “Z” on the positioning unit lights.

Solution 2
Check to make sure the input logic for the home input is normally either on or off.

Solution 3

Check the specifications of the control codes in the home return program. The specified
control codes vary depending on the input logic confirmed under “Solution 2”.

For detailed information about control code w section 14.2.1
For detailed information about input logic m section 9.4

Point to check
If no home input has been connected, the home input will be recognized as being on.
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FP2 Positioning Unit

Specifications

14.1 Table of Performance Specification

14.1 Table of Performance Specification

General specifications

ltem Description

Ambient operating 0 °C to +55 °C/32 °F to +131 °F
temperature

Ambient storage -20 °C to +70 °C/-4 °F to +158 °F
temperature

Ambient operating
humidity

30 % to 85 % RH (25 °C non-condensing)

Ambient storage
humidity

30 % 1o 85 % RH (25 °C non-condensing)

Breakdown voltage

500 V AC, 1 minute
Between the various pins of the external connector and the
ground, (except for the “F.E.” pins)

Insulation resistance

100MQ or more (measured with 500 V DC megger testing)
Between the various pins of the external connector and the
ground (except for the “F.E.” pins)

Vibration resistance

10 to 55 Hz, 1 cycle/min. (double amplitude of 0.75 mm/0.030 in.,
10 min. each in the X, Y, Z directions)

Shock resistance

Shock of 98 m/s2, 4 times in the X, Y, Z directions

Noise immunity

1,000 Vp-p with pulse widths 50 ns and 1 us (based on in-house
measurements)

Operating environment

Free of corrosive gases and excessive dust
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14.1

Table of Performance Specification

Performance specifications

Item

Descriptions

Order number

FP2-PP2

FP2-PP4

Occupied I/O points

Input: 32 points,
Output: 32 points

Input: 64 points,
Output: 64 points

Number of axes controlled

2 axes, independent

4 axes, independent

Position | Command units |Pulse unit (The program specifies whether Increment or
command Absolute is used.)
Command range | Signed 32 bits (-2,147,483,648 to +2,147,483,647 pulses)
Speed Command When line driver is used: 1 pps to 1 Mpps
command | range (settings in units of 1 pps are possible)
When open collector is used: 1 pps to 200 kpps
(settings in units of 1 pps are possible)
Acceleration/ Linear acceleration/deceleration,
deceleration S acceleration/deceleration (this takes the form of an “S”)
method
Acceleration/ 0to 32767 ms
deceleration
time
Home Home return Speed setting possible (changes return speed and search
return speed speed)
Input terminals | Home input, Near home input

Operation mode

E point control (Linear and S accelerations/decelerations

selecting possible) (* Note 1)

P point control (Linear and S accelerations/decelerations

selecting possible) (* Note 1)

Home return function (Linear and S accelerations/decelera-

tions selecting possible)

Jog operation function (Linear and S accelerations/decel-
erations selecting possible) (* Note 2)

Pulser input function (Transfer multiplication ratio x1, X2,
x5, x10, x50, x100, x500, x 1000 selecting possible)

Startup time

0.1 ms or less

Output mode

Pulse/Sign mode, CW/CCW mode (Switched using the
setting switch on the back of the unit)

Other functions

Deviation counter clear signal output contact

Internal current
consumption (at 5 V DC)
(*Note 3)

225 mA or less

400 mA or less

External power supply
(*Note 4)

24V DC (21.6t0 26.4 V DC)
Current consumption: 45 mA
or less

24V DC (21.6t0 26.4 V DC)
Current consumption: 90 mA
or less

Max. coefficient speed

250 kHz

Weight

Approx. 125 g/4.409 oz

| Approx. 150 g/5.291 oz
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FP2 Positioning Unit Specifications

14.1 Table of Performance Specification

= Notes

Speed
[pps]

1) E point and P point control shown in the following diagram are
the acceleration/deceleration controls.

2) The target speed is changeable during operation when linear
acceleration/deceleration operation is selected.

3) This is supplied to the interior of the unit from the power
supply unit, through the backplane bus.

4) Power is supplied from an external source to the unit
connector.

Simple acceleration/decel-
eration control for movement
to an end (END) point.

E point control

P point control

Multi-stage acceleration/deceleration
control for movement through a pre-
set series of transit (PASS) points.

Time [ms]
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Specifications

FP2 Positioning Unit

14.2 Table of Shared Memory Area

14.2 Table of Shared Memory Area

(Hexadecimal)

Shared memory address

Setting needed/not needed
(Y: needed, N: not needed)

Name Descriptions . . Pulser
1 2 3 4 E point [P point |Jog op- [Home e
axis | axes | axes | axes control |control |eration |return tign
100h | 110h | 120h | 130h | Control code | Acceleration/decelera- Y Y Y Y Y
tion method (Liner, S)
Control method
(Increment, Absolute)
101h | 111h | 121h | 131h Home return direction
and logic
Pulser transfer
multiple
102h | 112h | 122h | 132h | Startup Startup speed setting Y Y Y Y N
speed fs Setting range: (for first
103h | 113h | 123h | 133h | (PPS) 0 t0 1,000,000 (pps) speed
only)
104h | 114h | 124h | 134h | Target speed | Target speed setting Y Y Y Y Y
ft (pps) Setting range:
105h | 115h | 125h | 135h 1 t0 1,000,000 (pps)
106h | 116h | 126h | 136h | Acceleration/ | Acceleration/decelera- Y Y Y Y N
deceleration | tion time setting
107h | 117h | 127h | 137h | time Ac (ms) | Setting range:
0to 32,767 (ms)
108h | 118h | 128h | 138h | Position com- | Position command Y Y N N N
mand value value setting
Pt (pulse) Signed 32 bits
109h | 119h | 129h | 139h -2,147,483,648 to
2,147,483,647
(pulses)
10Ah | 11Ah | 12Ah | 13Ah | Elapsed Count of elapsed * * * * *
value Pe value (Absolute)
(pelse) Signed 32 bits
10Bh | 11Bh | 12Bh | 13Bh -2,147,483,648 to
2,147,483,647
(pulses)
10Ch | 11Ch | 12Ch | 13Ch | Comparison | Comparison pulse * * * * *
pulse count setting
Pc (pulse) Signed 32 bits
10Dh | 11Dh | 12Dh | 13Dh -2,147,483,648 to
2,147,483,647
(pulses)
= Notes

The shared memory is shared between E point control, P point
control, jog operation, home return, and pulser input
operations. Be careful that the shared memory is not

overwritten at the same timing.

For the first speed of E point control and P point control, and
for jog operation and home returns, the value set for the target
speed should be larger than that set for the startup speed.

“*” js read and written as needed.
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FP2 Positioning Unit

Specifications

14.2.1 Quick Guide to Control Codes

14.2 Table of Shared Memory Area

E point control and P point control

Control method, Control method,

S:g;m Acceleration/deceleration S:g;m Acceleration/deceleration
method method

HO Increment, Linear H2 Increment,
acceleration/deceleration S acceleration/deceleration

H1 Absolute, Linear H3 Absolute,
acceleration/deceleration S acceleration/deceleration

Jog operation

Control Acceleration/deceleration Control Acceleration/deceleration

code method code method

HO Linear acceleration/deceleration |H1 S acceleration/deceleration
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Specifications

FP2 Positioning Unit

14.2 Table of Shared Memory Area

Home return

Control |Acceleration/de- |Direction of . . | Near home input
code celeration method | home return AT logic
HO Linear — direction Valid when power | Valid when power
is not supplied is supplied
H2 S - direction Valid when power | Valid when power
is not supplied is supplied
H4 Linear + direction Valid when power | Valid when power
is not supplied is supplied
H6 S + direction Valid when power | Valid when power
is not supplied is supplied
H10 Linear — direction Valid when power | Valid when power
is supplied is supplied
H12 S — direction Valid when power | Valid when power
is supplied is supplied
H14 Linear + direction Valid when power | Valid when power
is supplied is supplied
H16 S + direction Valid when power | Valid when power
is supplied is supplied
H20 Linear — direction Valid when power | Valid when power
is not supplied is not supplied
H22 S — direction Valid when power | Valid when power
is not supplied is not supplied
H24 Linear + direction Valid when power | Valid when power
is not supplied is not supplied
H26 S + direction Valid when power | Valid when power
is not supplied is not supplied
H30 Linear - direction Valid when power | Valid when power
is supplied is not supplied
H32 S - direction Valid when power | Valid when power
is supplied is not supplied
H34 Linear + direction Valid when power | Valid when power
is supplied is not supplied
H36 S + direction Valid when power | Valid when power
is supplied is not supplied
Pulser input operation
Control Transfer multiplication ratio Control Transfer multiplication ratio
code code
HO x 1 time H400 x50 times
H100 x 2 times H500 x 100 times
H200 x5 times H600 x 500 times
H300 x 10 times H700 % 1000 times
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FP2 Positioning Unit

Specifications

14.2 Table of Shared Memory Area

Control codes are written to the shared memory area with the bit configuration shown

below.

The settings for the control method, the method of acceleration and deceleration, the
home return method, and the pulser transfer multiple ratio are all written to the same
area, so be careful that overwriting is not done at the same timing.

Higher 16 bits (Address: 101h,111h,121h,131h,)

15 14 13 12

1110 9 8

7 6 5 4

3210
—I=[=]-]

E Indicates the invalid bit

Lower 16 bits (Address: 100h,110h,120h,130h,)

15 14 13 12

1110 9 8

7 6 5 4|3 2 1 0

EEEE

[10]9

[8 [ Pulser transfer multiple]

0 x1

x2

x5

x10

x50

x100

x500

|| alalolololo
—=|O| 2| o|=|o|—|o

0
7
1
0
0
1
1

x1000

0 (Default value) 1
0 | Control method | Increment Absolute
Acceleration/ | Linear S acceleration/
1| deceleration acceleration deceleration

/deceleration

- direction of
elapsed value

method

2 Direction of
home return

+ direction of
elapsed value

Home input logic

Input valid when
no power is
supplied

Input valid when
power is
supplied

Near home input
logic

Input valid when
power is supplied

Input valid when
no power is

supplied

For detailed information about the checking of input logic m section 9.4.
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FP2 Positioning Unit

14.3 Table of I/O Contact (Relay) Allocation

14.3 Table of I/O Contact (Relay) Allocation

Con- Name Description 1/0 contact (relay) number
tact - ~
(Relay) 2-axis type | 4-axis type
1st (2nd |1st [2nd |3rd |4th
axis | axis |axis |axis |axis |axis
X_0 Pulse output BUSY | Goes on during pulse output. X0 X10 | X0 X10 | X20 | X30
busy (* Note 1)
X1 Pulse output EDP Goes on when pulse output X1 X11 | X1 X11 | X21 | X31
done ends. (* Note 2)
X 2 Acceleration ACC Goes on during acceleration X2 X12 | X2 X12 | X22 | X32
zone zone.
X_3 Constant speed CON Goes on during constant speed | X3 X13 | X3 X13 | X23 | X33
zone zone.
X 4 Deceleration DEC Goes on during deceleration X4 X14 | X4 X14 | X24 | X34
zone zone.
X_5 Rotation direction | DIR Monitor contact for direction of X5 X15 | X5 X15 | X25 | X35
rotation
(direction of increasing elapsed
value when on).
X_6 Home input ZSG Goes on when home input X6 X16 | X6 X16 | X26 | X36
becomes valid
X 7 Near home input | DOG Goes on when near home input | X7 X17 | X7 X17 | X27 | X37
becomes valid
X 8 Home return ORGE | Turns on when home return is X8 X18 | X8 X18 | X28 |X38
done done.
Goes on until next home return
is initiated.
X 9 Comparison CLEP | Goes on when elapsed value of | X9 X19 | X9 X19 | X29 |X39
result internal counter is greater than
or equal to the number of
comparison pulse.
X_A Set value change | CEN With P point control, thisisused | XA | X1A | XA |[X1A | X2A | X3A
confirmation to confirm rewriting of set
values. (* Note 3)
X_B XB |X1B [XB |X1B |X2B |X3B
X _C XC |X1C [XC |X1C |X2C |X3C
X_D XD |X1D [XD |X1D |X2D |X3D
X_E Set value error SERR | Goesonwhenasetvalueerror |XE |X1E |XE |X1E |X2E | X3E
occurs.
X_F XF X1F | XF | X1F | X2F | X3F
YO0 E point control EST When turned on in the user Y20 | Y30 [Y40 |Y50 |Y60 |Y70
start program, E point control is
initiated.
Y_1 P point control PST When turned on in the user Y21 | Y31 [Y41 | Y51 |Y61 |Y71
start program, P point control is
initiated.
Y 2 Home return start | ORGS | When turned on in the user Y22 |Y32 [Y42 |Y52 |Y62 |Y72
program, a home return is
initiated.
Y_3 Forward jog JGF When turned on in the user Y23 |Y33 |Y43 | Y53 Y63 | Y73
program, jog forward rotation is
initiated.
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FP2 Positioning Unit Specifications

14.3 Table of I/O Contact (Relay) Allocation

Con- Name Description 1/0 contact (relay) number
tact - .
(Relay) 2-axis type | 4-axis type

1st (2nd |1st [2nd |3rd |4th
axis | axis |axis | axis |axis | axis

Y_4 Reverse jog JGR When turned on in the user Y24 |Y34 |Y44 | Y54 |Y64 |Y74
program, jog reverse rotation is
initiated.

Y5 Forced stop EMR When turned on in the user Y25 | Y35 |Y45 |Y55 | Y65 | Y75

program, operations currently
running are interrupted and
forcibly stopped.

Y_6 Deceleration stop | DCL When turned on in the user Y26 | Y36 [Y46 | Y56 |Y66 |Y76
program, operations currently
running are interrupted, and
decelerate to a stop.

Y_7 Pulser input PEN When turned on in the user Y27 |Y37 |Y47 |Y57 |Y67 | Y77
enabled program, pulser input is enabled
(valid only while on).
Y_8 _ Y28 |Y38 |Y48 | Y58 |Y68 |Y78
Y9 _ Y29 |Y39 |Y49 |Y59 [Y69 |Y79
YA e Y2A | Y3A |Y4A | Y5A |Y6A | Y7A
Y B _— Y2B |Y3B |Y4B |Y5B |Y6B | Y7B
YC _ Y2C |Y3C |Y4C | Y5C |Y6C | Y7C
YD _ Y2D |Y3D |Y4D |Y5D |Y6D |Y7D
Y_E _ Y2E |Y3E |Y4E | Y5E |Y6E | Y7E
Y_F Error clear ECLR | If a set value error occurs, the Y2F | Y3F |Y4F |Y5F |Y6F |Y7F

error is canceled when this is
turned on in the user program.

= Notes

1) This goes on during pulse output in various operations such
as E point control, P point control, home return, and jog
operation, and remains on until the operation has been
completed.

2) This goes on when the various operations such as E point
control, P point control, jog operation, and pulser input
operation have been completed.

It also goes on when deceleration and stopping have been
completed, and when a forcible stop has been completed.

It goes off when the next operation such as E point control, P
point control, jog operation, a home return, or pulser input
operation is initiated.

3) This goes on when P point control or E point control is
initiated, and goes off when the shared memory write
instruction F151/P151 is executed in the program, and data of
any kind is written to the shared memory of the positioning
unit.

= hext page
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Specifications FP2 Positioning Unit

14.3 Table of I/O Contact (Relay) Allocation

4) The input and output contact (relay) numbers indicate the
number when the unit number is 0. The numbers actually used
change depending on the position in which the unit is installed
w section 4.2.3.
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FP2 Positioning Unit Dimensions and Driver Wiring

15.1 Dimensions

15.1 Dimensions

FP2-PP2 (2-axis type)
93/3.661 (backplane included)‘

15.3/
28/1.102 1 0.602 | 80.4/3.165
Y PP2 J \M
Yiahi | H

100/3.937

] ]I h

””@_:_:_:.

11
FP2-PP4 (4-axis type)
193/3.661 (backplane included)

15.3/
0.602 | 80.4/3.165

J X ]

28/1.102

A

100/3.937

”“@_:_:_:.

g (Unit: mm/in.)
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Dimensions and Driver Wiring FP2 Positioning Unit

15.2  Wiring for Motor Driver

15.2 Wiring for Motor Driver

15.2.1 Panasonic A Series

[,_ — Positioning unit  —— — — Servo amplifier — — —]
Command pulse
| Pulse output A input (PULS) |
| B1(B10) |
| A2(A11) |
| Command sign |
I Pulse output B input (SlGN) I
| | nsiara) 0z’ | |
5(A14 + )
b t -L 23 I
| ome inpu 0z- | >J Z phase output |
| | B5(B14) 24| |
| A6(A15) COM+, 4K |
# : 7 < Deviation
I ,I. B6(B15) | CL (l, Y= counter clear |
| Deviation counter T 301 |
| clear m_é A7(A16) PES |
| Near home SRV- | |
input T Output ON Servo ON
| from = — 4 |
B7(B16) PLC 29
: Power sup- = +24VDC 1[ | |4.7kQ |
ply for driv- | £ WS A20 | |
oo 36| anoy | | uet omy| TG Memoew
ternal circuit
l J PLC 31 |4 7k0 |
_______ - | |
ﬁ cwL ) *CW drive disabled |
~—— — = Input unit — — — \COM — L= | |
[ @ ¢ 8 | 4. 7kQ |
Limit over

l I o) *CCW drive disabled

G cow! |
X — A AL
| |- o [47ke |
| | | Command pulse |
Limit over © INH | input disabled |
lh _______ —Ix_ Input S—RD% |
to PLC *— _3§T' *Servo ready |
S—RDY J. output I
4 |
Input ALM +
_ 24V DC Power supply _ to PLC 3_?_ *Servo alarm |
( ALM -| % I;l output |
36| |
| 24V § Input  GOIN '+ o |
| GND L ftoPLC Positioning

l J COIN 2| done signal |
—_———————— — 38 )

* When connecting the CW drive disabled and CCW drive disabled input, the servo
ready output, and the servo alarm output on the motor driver side, the circuits
recommended by the various motor manufacturers should be used.

Numbers in parentheses after the unit side indicate the pin number for the second or
fourth axis.
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FP2 Positioning Unit Dimensions and Driver Wiring

15.2 Wiring for Motor Driver

15.2.2 Panasonic EX Series

— — - Positioning unit - — ~— — —Servo amplifier — — —
[ g CW+ [ P ]
: Pulse output A CV\% oo CW pulse input |
| | B1(B10) 23| :
I A2(A11) CCW+! I
A d
| Pulse output B CC\?VA{— oo CCW pulse input |
| B2(B11) 25 |
: | As(A14) ozZ+ | I
| Home input T | 021_91 {]— Z phase output :
I 7B5(B14) 20][ I
| | AB(A15) COM+ I
| Deviation counter 1 T Deviation |
: clear f| % B6(B15) CL ol % %l!: counter clear |
4
| A7(A16) | : | 3-9ke :
| Near home ' Output  SRV-| Servo ON |
| npu from QN_,?_ |
| Power | B7(B16) PLC 2| |3.9ke |
| supply for +24 V DGy 4
Pply Power °A50 | |
| driving the |supply | Output A-CLR Alarm clear
| internal |circuit GND , from —CLr |
l circuit ] B20 PLC 31 |30k0 |
—— — [ |
3 ot ! *CW drive disabled |
— — — Input unit — — — COM __LI'T’____J,_ |
( ) 7| |3.9ke I
| Limit over @@ = i_b o | |
| M r | *CCW drive disabled
| Wb G com |
: : Input to *ALISI | 3.9ke |
= ﬁ PLC <«
l Limit over © 9 *Servo |
-~ __Ix : alarm output :
Input to COIEJ}_ |
— -, -
f 24 V DC Power supply \ PLC 10] } Positioning |
done signal
: +24V Ti : ' 9 :
COM-
I é o |
I o 19| )

*When connecting the CW drive disabled and CCW drive disabled input and the servo
alarm output on the motor driver side, the circuits recommended by the various motor
manufacturers should be used.

Numbers in parentheses after the unit side indicate the pin number for the second or
fourth axis.

As of October 2008, this is the end-of-life (EOL) product.
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Dimensions and Driver Wiring FP2 Positioning Unit

15.2  Wiring for Motor Driver

15.2.3 Panasonic X (xx) Series

Input to <_CgN I
PLC o5

com-|

28 I_ |

* When connecting the CW drive disabled and CCW drive disabled input, the servo
ready output, and the servo alarm output on the motor driver side, the circuits
recommended by the various motor manufacturers should be used.

Numbers in parentheses after the unit side indicate the pin number for the second or
fourth axis. As of October 2008, this is the end-of-life (EOL) product.

r’— — Positioning unit — —, -~ — — Servo amplifier — — q]
| Command pulse
| Pulse output A A input (PULS) :
| | B1(B10) 6| " |
| A2(A11) SIGN+ I
7 Command sign
| Pulse output B SIGN—EZO input (SIGN) |
| B2(B11) g7 |
: A5(A14) 0z+ | I
Home i 11 Z phase output |
T ZZAB D0 0 o T
I T B5(B14) 2] |
| AB(A15) COM+ 4 |
I Deviation counter I B6(B15) C1)I1_I Deviation |
| clear s I—¢— counter clear |
13| | 4.7k
: | a7(a16) _ : _ :
Near home SRV-
| input § % T ;ﬁ fOUtPUt oNn | Servo ON |
rom -
| B7(B16) PLC 20 [ I
I Power sup- +24 Vv DC | (- |
Power o !
| ply for driv- supply T A20 Output | Al I |
| ing the inter{ gircuit GND | from  A-CLRY | arm clear |
nal circuit
l_ ________ _J B20 PLC 31| |a.7ka |
",o I 1 I
7 *CW drive disabled |
: CWL I
— — — Inputunit — — — __LI'TJ____?_E |
[ $COM 29| |4.7kQ
I | I
| Limitover @® = | a_ | |
| W ” G Jcom || *COW drive disabled |
| Limit over @ = I I I
l N Command pulse |
—_——— - —— - —— —"'X 1 9 i input disabled |
Input ~ s-RDY| 7K |
——
[,_ 24 V DC Power supply —~] to PLC 57 *Servo ready |
| oav | output |
+ &
| |
I | In
put to ALM
| GND ¢——— PLC * 4 :
l |
|
|
|

26| *Servo alarm
— _,J | 4 output

Positioningdone
signal
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FP2 Positioning Unit

Dimensions and Driver Wiring

15.2.4 Panasonic X (v) Series

15.2 Wiring for Motor Driver

Positioning unit — —.

Pulse output A

B1(B10)
A2(A11)

Pulse output B

Servo amplifier — — —~

Command pulse
input (PULS)

Command sign
input (SIGN)

| |
I |
| |
| |
| | |
| B2(B11) 51 ” |
| A5(A14) 0Z+ | |
I 23] {F I
Home input Z phase output
| T s 0z- I
| | B5(B14) 24| |
| AB(A15) COM+ 4.7kQ |
| Deviation counter —IZ | CIZ | E Deviation |
| c clear & B6(B15) I—?— counter clear |
30
: | a7(at16) | : |47k :
Near home Out RV-
i) % put N
| input T @ from _N_»% Servo O I
| B7(B16) PLC 29 y |
Power sup- +24V DC | | 4.7kQ |
| Ply for driv- Power T A20 | | |
ing the inter- supply GND Output A-CLR Alarm clear
| circuit 3 from iy |
nal circuit “"B20 PLC
J 311 |a7ka |
_———————— — s K |
_(I" _\TJ_ cowt ! *CW drive disabled |
[— — — Input unit — \COM — — —1—?— |
Q | [4.7ke |
| Limit over @@ﬁ %_ﬁ Q. | |
m ~ *CCW drive disabled
| T T [ cowt I
| | 21| 4.7kQ |
I Limit over © = I I Command pulse I
| INH | input disabled |
-t = S |
Input _RDY
~— 24V DC Power supply —, oPLC & o8 *Servo ready |
[ ] | output |
I voay . .
: I | Inputto  _ALM |
GND Q PLC 37 *Servo alarm |
l J output |
—_— — ||
Input t COIN ! I
nput to
PLC 35?_ Positioning done :
COM-, signal
PR A _J

* When connecting the CW drive disabled and CCW drive disabled input, the servo
ready output, and the servo alarm output on the motor driver side, the circuits
recommended by the various motor manufacturers should be used.

Numbers in parentheses after the unit side indicate the pin number for the second or
fourth axis. As of October 2008, this is the end-of-life (EOL) product.
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Dimensions and Driver Wiring FP2 Positioning Unit

15.2  Wiring for Motor Driver

15.2.5 Oriental Motor UPK-W Series

— — Positioning unit — — ~— — — Motor driver - — —
CW+

| | 220 CW pulse input

|
CW-1 |

Pulse output A —| (A1 2): CCW+ I :

CCW pulse

! >< >< >< >< CCW—,IE2O %& input :
|

|

|

|

(

|

|

|

|

|

! 53

: Pulse OUtpUt B (B12)| Input to EEE_AT I

| | PLC —com! % ‘} 0. HEAT output
| 5V output ?ﬁ(m 3) g[. . (Overheating)

I |: | A20
I DC/DC ? YY) —— e ——————
|
|
|
|
|
|
|
|
|
-

Power supply | B20
circuit TGND
1.6K a4a13) ]
Home input i)% I |
1 |B5(B12)
1.6K a7a1) |
Near home |
input i % T ! [ )
] B7(B16)
r— — — Input unit — — q&COM
| Limit over @@ = l—ﬁ
I VAVAVA
| [X_
| |
| Limit over @@z |
- “'W;?J(

~— 24V DC Power supply —

]

w24y 60— |

— ————

Numbers in parentheses after the unit side indicate the pin number for the second or
fourth axis.
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FP2 Positioning Unit

Dimensions and Driver Wiring

15.2.6 Motor Driver I/F Terminal

15.2 Wiring for Motor Driver

1-axis type:AFP8501

2-axis type:AFP8502

Positioning unit which can be used
FP2 2-Axis type positioning unit

FP2 4-Axis type positioning unit
Related products

0.5 m Cable for FP2 positioning unit
1 m Cable for FP2 positioning unit

1 m Cable for MINAS A series

2 m Cable for MINAS A series

1 m Cable for MINAS EX series

2 m Cable for MINAS EX series

The I/F terminal
Dimensions

Connector for positioning unit

AFP2430
AFP2431

AFP85100
AFP85101
AFP85111

AFP85112
AFP85121
AFP85122

Home input select pin

98.0

Sub 1/0
terminal 200

O
.................. o

Connector for

[9Y]
0

SEEEEEE =

T

1/O terminal 1-axis type

Connector for positioning unit

o | |02 o =) motor driver
5 B |oa ) rtl

* Home input select pin

*Sub I/0

terminal

52
T

NN

* Connector for
motor driver

£

—T

2-axis type

)
*1/0 terminal |

®* The asterix (— *) below indicates the following:
AX1 and AX2; AX(3) and AX(4) which you can see at the PWB of the I/F terminal,
both share the same connector slot at the FP2 positioning unit side. (for PP2 type

and PP4 type)

When the user will use the 3 and 4 axis connection from the FP2 positioning unit,
the AX(3) and AX(4) can be used for this.

= Note

Number 3 and 4 is parenthesized at the I/F terminal.
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Dimensions and Driver Wiring FP2 Positioning Unit

15.2  Wiring for Motor Driver

Terminal arrangement diagram (1 axis type)

I/F
Manual pulse — 1 — — &5 — —
b 1/0 termi FP2
genarator ?u_ /0 ermmalr P2 fonin UQ
PPo

Connect cable for|
FP2 positioning

>

+24V DC
i

* For details of specifications on
power supply ; etc.
See the FP2 Positioning Unit;
MINAS-A(EX) series manuals,

ceovcocccecocconscouces
©0000000000000000000

Ik
I

terminal (at I/F terminal)
correspond to the "MINAS-EX
series motor — driver”.

Please refer to the EX-series

manual, concerning this.

S — O —=——=——=——===
T MINAS-A(EX)
| motor driver |
O o
K | |
| BEEATE| |
o Connect cable fof 00000
| MINAS-A(EX) | @0 @O/ |
O | r\gr: serries L] |
L—
oo | |
5o
oo | ? |
oo | I
oo | [=] |
oo | *Not all signal typs at the /0 |
I |
| |

Installing the I/F terminal

DIN rail installation Screw-in installation
(DIN EN50022 35 mm / 1.378 in.width)
Installing| |  |Removingl | = _ __ _ __ _ __ 2-M4
I_ 1
L _ _
L=+0.5
| |
Type Part number L(mm)
1-axis type AFP8501 106.0
2-axis type AFP8502 178.0
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FP2 Positioning Unit Dimensions and Driver Wiring

15.2 Wiring for Motor Driver

Connecting the wiring
Caution: Be sure the power is turned off while connecting the wiring.

Connect cable fo
FP2 positioning unit

Connect cable for
MINAS-A(EX) series

9 1
leecooo ‘Oﬂ/’;\EO‘ ‘OEF‘\ ~ E Select motor driver
Z

e PEEEEEEPEEEEEEERE] |
FEEEEEE R

e 0 2

sl & fo ool
HER

—

[o

*

FP2 positionin? 9 1

unit cable shield Select I/O terminal
home input

* |/F terminal-after connecting the cable, pulse output A, pulse output B
(of the line driver), and the deviation counter clear signals are joined together at
this I/F terminal.

* Home Input Selection-concerning the OZ signal of the motor driver and the 1/O
terminal home input (24V), it is possible to change to either with the home
switching pins.

The settings can be switched to either at the upper setting area.
(— see upper figure)

* Please connect the shielded cable terminal (cable type: AFP85100; AFP85101)
to the FE terminal (at I/F terminal)

*  When FP2 and the MINAS-A(EX) motor driver does not function properly due to
reasons of noise influence, then connect the shielded cable terminal (cable type:
AFP85100; AFP85101) to the SD terminal (at I/F terminal).

* FE terminal (of the I/F terminal) - this is either connected to the F.E. pin of the
FP2 positioning unit or to the FG pin of the CN I/F connector of the MINAS-A(EX)
motor driver.

* SD terminal (of the I/F terminal) - this is connected to the GND pin of the CN I/F
connector of the MINAS-A(EX) motor driver.
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15.2  Wiring for Motor Driver
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FP2 Positioning Unit Sample Programs

16.1 Sample Programs

16.1 Sample Programs

16.1.1 Positioning Program for 1 Axis

Unit configuration

4-axis type . . .
positioning unit 64-point type input unit

/ / [Home return] ‘ Positioning (1 Posmonlng
start switch eratlon start swnch eratlon start swrtch
g8 X80 X81
§ @ H o o
_ | & [
g @ j‘ W
( : : @M
[
H il
e
WX2 WX10 Forward Jog Reverse jog Emergency
W§3 WX11 SWItCh swnch stop swﬂch
5
WW Moves
between
. 0 twopoints 10000 Reverse Forward
Motor driver < > «—— —

— [

I
|
o o | h
| jl; Motor ! Jl\\\\\\\\\\\\\\\\\\\\\\\\\\\\
i
)|

— (- side) X91 | X90 (+side)
9 Home Near home

CCW limit over switch CW limit over switch

An overview of a sample program
This sample program uses the absolute mode.

1. When input X1 is on, the table moves to the absolute position 10000.
[Positioning (1)]

2.  When input X2 is on, the table moves to the absolute position 0.
[Positioning (2)]

3.  When input X0 is on, a return to the home position begins. (If the near
home input is not in the return direction, a limit over input is detected,
and the direction is reversed. After the near home input (on — off) is
detected, the return to the home position is begun again.)

16 -3



Sample Programs

FP2 Positioning Unit

16.1 Sample Programs

1/0 Allocation
/0 No. |Description /0 No. |Description
X0 Pulse output busy flag R1 Home return movement in
progress
X1 Positioning done flag R2 Home return command pulse
X7 Near home input R3 CCW limit detection
X8 Home return done flag R4 Forward jog start
X80 Positioning (1) operation start R5 Forward jog start pulse
X81 Positioning (2) operation start R6 Near home sensor error detected
X82 Home return start R7 Retry of home return
X83 Forward jog R8 Home return done pulse
X84 Reverse jog R9 ﬁorrr]ngi!r?c’c)i%n of home return stored
X85 Emergency stop R10 Positioning (1) in progress
X90 CW limit detection R11 E:r?wi:Loanriggpgl)s gperation
X91 CCW limit detection R12 ;g?gg)mnr?‘ é:goiimpleted and
Y40 E point control start R13 Positioning (1) done pulse
Y42 Home return start R20 Positioning (2) in progress
Y43 Forward jog start R21 Eg;i:;oanriggpszl)s gperation
Yaa Reverse jog start R22 ;g?gg)mnr?‘ érzn)o?'(;/mpleted and
Y45 Forcible stop R23 Positioning (2) done pulse
R30 Forward jog setting
R31 Reverse jog setting
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FP2 Positioning Unit Sample Programs

16.1 Sample Programs

Program

X82 X0 R8 Y45 RO
(DF) I roa
_ILO / /= Returnto home - -

position in progress

RO R8 Y45 R1
_'LHDF) /7 Home return command L ]
.

_I|?1 R2
_|R|2_(DF> Home return command pulse L ]
—— Ft DMV , H 10 , DTO ]

[ Ft bMv , K 500 , DT2 ]

[ F1 DMV , K 2000 , DT4 ]

[ Ft DMV , K 100 , DT6 ]

[ FISTWRT, K 0 ,DTO , K 8 , H 100]
XhRI‘] IR/GI I'R3'I
R v CCW limit detection -~ -
X0 R3 R6 R4

_|F/{Jt_| I 1/} Reversal command _[ ]
- following limit detection

R5
r

Reversal command pulse -
following limit detection

—|R|5—[ FI DMV , K 500 , DT 2 ]
[ Ft DMV , K 2000 , DT 4 ]
[FI DMV , K 300 , DT 6 ]
[ FISTWRT , KO, DT 0 , K8 , H 100 ]

X7 R4 R7 R6
( ) | 1 /1 r
_|R6 DF/ ! /1 Near home - -
_| error detected
X0 R|6 rR7-|
—/ ! Home position return -_ -
_|X8 DEY retry command LaCA
( 4 Home return done pulse - -
X|8 IY4|5 ng
_|R;3 /T Return to home position -
completed and stored
in memory
X80 X0 R13 R9 R10
DF) / /1 1 r
_R‘1|0_< >_| ' ! Positioning (1) in progress" -
R10 R11
— —(DF) [ 1

L
Positioning (1) operation command pulse

—||—[ F1 DM
[
[
[
[
[

vV , H

F1 DMV , K
F1 DMV , K
F1 DMV , K
F1 DMV , K

10 , DTO ]
1000 , DT2 ]
10000 , DT4 ]

100 , DT6 ]
10000 , DT8 ]

F151 WRT ,KO0 , DTO , K 10, H 100 ]

N~

next page
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FP2 Positioning Unit

16.1 Sample Programs

X1 R10 X1 R9 R12
— =R~ P ] L]
R12 Positioning (1) completed
— and stored in memory
R12 R13
\ r 7
—1 (o) Positioning (1) done = -
X81 X0 R23 R9 pulse R20
DF) L r 1
_R|2|0_< / 2ml Positioning (2) in"
— progress
—E-(oF) C ]
R21 Positioning (2) operation command pulse

Fi DMV , K 1000 , DT2 ]
F1 DMV , K 10000 , DT4 ]
Fi DMV , K 100 , DT6 ]
Fi DMV , K-10000 , DT8 ]

——{ Ft DMV , H 10 , DTO ]
[
L
[
L
L

FI51WRT, K 0 , DTO , K 10 , H 100]

_| |_( R20 X1 RQ rF§2gI
Positioning (2) completed ™ -
_| and stored in memory
R22 N\ rR2§|
— HDF/ Positioning (2) done -
X83 . pulse R30
_Aao bF) Forward jog setting™
—— F1 DMV , H 10 , DT O ]
[ F1 DMV , K 500 , DT 2 ]
[ F1 DMV , K 1000 , DT 4 ]
[ F1 DMV , K 100 , DT 6 ]
FI51{ WRT, K 0 , DTO ,K 8 , H 100]
i on
Ro1 / Reverse jog setting = ~

—— Ft DMV , H 10 , DTO ]

[ F1 DMV , K 500 , DT2 ]
[ F1 DMV , K 1000 , DT4 ]
[ Ft DMV , K 100 , DT6 ]
[ FISTWRT, K 0 , DTO , K 8 , H 100] y

i fréo
_I:|§2|1 E point control start =~
|

R2 Y42

} ro9
I Home return start - -
B, vag

RI4 v Forward jog start -
i

X84 X91 Ya4

| 1/} roq
; e Reverse jog start -, -
X85 Y45
} ro9

XSIJO Emergency stop -
— HDF and overrun

X91
— (oF

( D)
(ED)
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FP2 Positioning Unit

Sample Programs

16.1 Sample Programs

16.1.2 Positioning for 2 Axes (Linear Interpolation Program)

Unit configuration

4-axis type
positioning unit

64—point type
input unit

—

—

ie
§ 8 =5
R B
T P e
s | F==7  Target
Cod | :mmmm\mmﬁmm\mm\mﬁ posiion ‘\m
wﬁg \\//VVV)%?) LI: === | (4000, 3000 000), JJ |
WX3 WX11 -T2 T T T T T T T T T T T — ; ——————
N\
2 /7
w2 Vs
/7
/7
/7
/7
7/
/7
Motor driver //
—1 — y4
oo
o o Current
\ Motor | &Y position [EITTTITTTTITITITTITITITTITRTTRTRTRTRTTRTITTY ]]]
'EII: (X,Y)
a - side
— ( )
oo
O O

An overview of a sample program
This sample program uses the absolute mode.

1. The current absolute position is read to the data table.

2. The distance from the current position to the target position (4000, 3000)

is calculated.

3. The proportions of the X component and Y component included in the
distance are calculated individually.

4. E point control is initiated simultaneously for the X and Y axes, the
startup speed and target speed are output as the respective proportions,
and linear interpolation is carried out.

Because an error occurs if a startup is applied to an axis for which the target speed is
0 pps, an internal relay is used and the startup conditions are specified.
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Sample Programs

FP2 Positioning Unit

16.1 Sample Programs

Items to be set for the program

Data Linear component | X axis component Y axis component

Target position X, Y) X* Y*

(absolute)

Current position (% y) X y

(absolute)

Movement distance |L = p(X-x)2 + (Y-y)2 |Lx=X-x Ly = Y-y

Startup speed Vs* Vsx = Vs x X=Xj Vsy = Vs x iY=-yj
L L

Target speed Vi* Vix = Vit x X=X Viy = Vit x iY=-yj

L
Acceleration/decele | Ac* Acx = Ac Acy = Ac
ration time

For items marked with an asterisk (*), the user may specify any desired value. Other
items are handled through operation in the sample program.

Calculation of the linear movement distance

e\

X

2=X2+Y2 > L=PX2+Y2
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FP2 Positioning Unit Sample Programs

16.1 Sample Programs

Target position
(DT6,DT8)

E (4000, 3000)
r __ _________________ _:__ I |

Jd |
L_ij: ______________ 2";T 2
1 7 |
L _

f :
i DT28) % |

i ! | bT16
i T Al I
+ L/ |
i ;. 0126 % :
0 7 |
I i ] ‘/ i

Mci;tor /, I/ X
T S —o T e wi&\\éﬁ &\\*EH—- —_——

(- side) . T DT14 |

I—ﬁﬂ—‘ Current position

(DT10,DT12)
X)Y)

I
I
: [L: 4/(DT14)2 + (DT16)2 ]
I
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Sample Programs

FP2 Positioning Unit

16.1

Sample Programs

Allocation of data registers

ltem Data No. | Description Calculation formula
DTO Startup speed
User DT2 Target speed
setting DT4 Acceleration/deceleration time
area DT6 Target position of X axis
DT8 Target position of Y axis
DT10 Current position of X axis
DT12 Current position of Y axis
DT14 Movement amount of X axis = absolute ABS (DT6-DT10)
value of (target position of X axis - current
position of X axis)
DT16 Movement amount of Y axis = absolute ABS (DT8-DT12)
value of (target position of Y axis - current
position of Y axis)
DT18 Movement amount of square of X axis Square of (DT14)
DT20 Movement amount of square of Y axis Square of (DT16)
DT22 Movement amount of square of X axis + DT18 + DT20
movement amount of square of Y axis
Work area [ DT24 Linear movement amount v DT22
of this DT26 Movement amount of X axis/Linear DT14/DT24
program movement amount
DT28 Movement amount of Y axis/Linear DT16/DT24
movement amount
DT30 Control code of X axis H1 (Absolute)
DT32 Startup speed of X axis component DTO * DT26
DT34 Target speed of X axis component DT2 * DT26
DT36 Acceleration/deceleration time DT4
DT38 Target position of X axis DT6
DT40 Control code of Y axis H1 (Absolute)
DT42 Startup speed of Y axis component DTO * DT28
DT44 Target speed of Y axis component DT2 * DT28
DT46 Acceleration/deceleration time DT4
DT48 Target position of Y axis DT8
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FP2 Positioning Unit

Sample Programs

Program
R10
Startup
request [

[

F1 DMV , K 500 ,

F1 DMV , K 10000 ,

F1 DMV , K 100 ,

DT O
Startup speed
DT 2

Target speed
DT 4

Acceleration/
deceleration time

amount of Y axis

[F1 DMV , K 4000 , DT 6
X axis movement
destination
Startup [ F1 DMV , K 3000 , DT 8
request Y ax_is movement
R10 destination
AN (
—| —(oF) \CALI; 80o
R10
\__RO r 7
— |_<DF ) /} L
Startup X axis condition X axis start
request R1 A rYQQ|
171 L J
Y axis condition Y a?ls sta{rt
(ED)
(suB o
R9010 Linear interpolation
F150 READ , K 1 ,H10A , K 2 , DT 10
Always Current value
on of X axis
[ F150 READ , K 1 , H 11A , K 2 , DT 12
Current value
R9010 of Y axis
F28 D- DT 6 , DT 10 , DT 14
Always X axis move-  Current value Movement amount
on ment destination of X axis of X axis
[ F8 D- DT 8 , DT 12 , DT 16 ;1
Y axis move- ~ Currentvalue Movement amount
ment destination of Y axis of Y axis
[ Fe8 DABS , DT 14
Movement amount
of X axis
[ Fe8 DABS , DT 16
Movement amount
of Y axis
[ Fe23 PWR , #DT 14 K 2 , DT 18
Movement Square of X axis
amount movement amount
of X axis
[ Fe23 PWR ,#I'\D/IT 16 , K 2 , DT 20
ovement Square of Y axis
amount
of Y axis movement amount
[ F810 F+ , DT 18 , DT 20 , DT 22 ]
Square of X Square of Y  Sum of squares
axis movement axis movement
amount amount
[ Fs24 FsQR , DT 22 , DT 24 ]
Sum of Square
squares root
[ F313 F% ,#DT 14 , DT 24 , DT 26
Movement . Square root Ratio of X axis
amount of X axis
[F313 F» ,#DT 16 , DT 24 , DT 28
Movement Square root  Ratio of Y axi§

16.1

Sample Programs

= next page
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FP2 Positioning Unit

16.1

R9010

Always on

R9010

Always on

R9010

Always on

L L
Lo

Sample Programs

—

F1 DMV , H 1 , DT 30
Control code
of X axis
[ F312 F* , DT 26 , #DTO0 , #DT32 ]
Ratio of Startup Startup speed
X axis speed of X axis
[ F312 F* , DT 26 , #DT2 , #DT 34 ]
Ratio of Target Tag?et speed
X axis speed of X axis
[ F1 omv , DT 4 DT 36

)
Acceleration/
deceleration
time

DMv , DT 6
X axis
movement
destination

[ F

F1 bMmv , H 1 ,

Control code
of Y axis
[ F312 F* , DT 28 , #DT O #DT 42 ]
Ratio of Startup Startup speed
Y axis speed of Y axis
[ F312 F* , DT 28 , #DT 2 , #DT 44 ]
Ratio of Target Target speed
Y axis speed of Y axis
[ Ffow , DT 4 ., DT 46

Acceleration/
deceleration
time

bDMv , DT 8 ,
Y axis
movement
destination

[ F1

F151 WRT

[F151WRT,K1 , DT 40 , K 10,H110]

, K1 ,DT 30 , K 10,H100]

Acceleration/
deceleration
time of X axis

DT 38 |

X axis movement
destination
coordinates

DT 40

Acceleration .
/deceleration time of Y axis

DT 48 ]
Y axis movement
destination
coordinates

= DT 34 , K O _|
Target speed rRo-l
of X axis = J
X axis condition
= DT 4 , K O _|
Target speed rR1‘|
of Y axis Iy

Y axis condition

(RET)—

The meaning of the “#” symbol in the program
The “#” symbol is specified when a real number operation instruction is used, to convert
(integer data) to (real number data), or (real number data) to (integer data).
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