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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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FP2 Positioning Unit Glossary

Precaution before using FP2 Positioning unit(Multifunction type)

There are two types of FP2 Positioning Units: Conventional type and Multifunction type.
Their manuals look very similar. Be sure to use the Unit according to the appropriate manual.

This manual

FP2 Positioning unit
Multifunction type

Object product number

:AFP2432 :AFP2434 :AFP2433 :AFP2435 oo conmmonten

FP2 Positioning Unit
Multifunction type

Technical Manual
L ———

Similarity manual
FP2 Positioning unit

Object product number
:AFP2430 :AFF2431

PROGRAMMABLE CONTROLLER

FP2 Positioning Unit
Manual

vi
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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 for a single - speed acceleration/deceleration.

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

A
Speed i
flpps]

Simple acceleration/
deceleration control when
moving to an end point

P point control

Acceleration/deceleration control in
which multiple pass points can be
consecutively specified

E point control

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

Acceleration/deceleration time

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

Deceleration time: the time during which the speed changes from the target speed to the startup speed.

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-pulse output method)

This is a method in which control is carried out using two pulses, a forward rotation pulse and a reverse
rotation pulse. With the FP2 positioning unit, this is specified using the control codes of the shared
memory according to the driver specifications.

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 control codes
of the shared memory according to the driver specifications.

Positioning Unit [Motor driver | [Positioning Unit ] SieeTRliee]
uise
' (A prise I B UL =3
= =
Forward
o oo
G ©
CCW pulse W

EEssssEsEsssssE o EEER T TR RY 2 o

Heversy [ Rotation direction[Sign] |

CW/ICCW 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. See chapter6.1.3 “shared memory setttings”.
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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.

See chapter6.1.1/6.1.2 “shared memory setttings”.

a Position command value
o"’ setting: +5000

i
(2) +3000 setting
O+——0
Absolute method [I—hf/ TIFTIE: | T T ’M
0 3000 5000

 Position command value
= setting: +5000

>0
@ -2000 setting
0 Q

I
i

|
i Fj

I T
! Al
1

0 3000 5000

Increment method s

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

Positioning unit I Motor driver | { Positioning unit |

i
i
i
i
i
i
i
i
i
0
!
1
i
O
]
i

Line driver method Open collector method

JOG operation

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

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

JOG positioning operation
This refers to an operation to transfer a JOG operation to a positioning operation by an input from the
external switch.
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Positioning control start input (Timing input)
This is a JOG positioning operation input to transfer a JOG operation to a positioning operation. The
pulse count settings can be output after the external switch input.

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

Home return, Home search

The reference position for positioning is called a Home position and an operation to travel to a Home
position is called Home return. The home position should be set in advance. This operation moves to the
home position and its coordinate is set to be 0.

Home search automatically reverses the motor rotation when Over limit input(+) or Over limit input (-) is
input and searches the home position or the near home position to return to the home position
automatically.

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 anexternal 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 (the current in the same size flows in the opposite
direction between the two, noise is blanked out, which reduces the effects of the noise.

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

Input valid logic

Depending on the type of sensor and switch connected to the home input and near home input, it is
necessary to confirm whether the input signal will be valid when current is flowing, or whether input will
be valid when no current is flowing. This is called the “input valid logic”. 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 output 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 input 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 can be 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 operation function is used.
Outputting the number of pulses doubled by the number of pulser input signals, the transfer multiple is
said to be “2”, and when the number of pulses is five times that of the pulser input signals, the transfer
multiple is said to be “5".
Example: Transfer multiple function of the FP positioning unit pulser input

Input from pulser Input from pulser

r
Standerd pulse T ﬁ
Pulse with transfer
multiple of 2 _|
Pulse with transfer
mullple of 5 _ Ty

Feedback pulse input
This counts the feedback pulse from the encoder. 2-phase input, direction distinction input and individual
input can be handled.

2-phase input method

This counts the signal of 2 pulses in the different phase (A phase, B phase). when A phase preceeds B
phase, the motor is rotated clockwise(count increment) and when B phase preceeds A phase, the
motor is rotated counter-clockwise (count decrement).

& 5

"Forward | Reverse

Direction distinction input method
This is a method to count using ON/OFF signal specifying the pulse signal and count direction.

JUUHL

B——

'Y
7

Forward Reverse

Individual input method
This is a method to count using the count increment pulse signal and the count decrement pulse signal.

P —
s——1 1L

5

" Forward | Reverse ~
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FP2 Positioning Unit Functions of Unit and Restrictions on Combination

1.1 Functions of FP2 Positioning Unit

1.1.1 Functions of Unit

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

Positioning control using a stepping motor

=
—
Pulse train
UL [
it | _PHD_P[ =
Positioning Unit (Driver ]

Positioning control using a servo motor

=

- - | fuf Pulsetraln

“':; l I Encoder

a-é; ] | L [ ]| ey HD =

2 - axis and 4 - axis types are available.
Multiple axes (up to 4 axes) can be controlled with a single unit.

=i
T

i)

2 - axis type
[ —
o=
]
| Driver I
=]
2-axis type D
FP2-PP21
FP2-PP22 [ omer
4 - axis type
—  —
o =] [ ] L] =]
i e B 1l a [ — L
o o]
- T —
00 ey . 00
' o =l e,
# ..................... 4 S | | | ]:
4-axis lype
[ ] = 7]
nver

Driver
Transistor output type (Open collector) and Line driver output type are available.
The unit has 2 types; one is the Line driver output type, can handle the high-speed control, and another
is the Transistor output type, can handle the driver can be connected with only the open collector such
as a stepping motor. When either can be used, we recommend the Line driver output type.
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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

|| AN

Time
Positioniné Unit

The linear acceleration/deceleration and “S” acceleration/deceleration can be selected simply by
setting parameters, enabling to cope with the control needs smooth acceleration and
deceleration. Sin curve, Secondary curve, Cycloid curve, Third curve are available for “S”

acceleration/deceleration.
A

+ Startup speed
+Target speed
* Acceleration/
deceleration time
~Position
command value

4
Speed :
decoleration decoleration

/ Ea—

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.

Linear acceierationll "S" acceleration/

>

Time

1.1.2 Unit Types

Unit type and Product number

Type Output type Part number Product number
2 — axis type Transistor output type FP2-PP21 AFP2432
4 — axis type Transistor output type FP2-PP41 AFP2433
2 — axis type Line driver output type FP2-PP22 AFP2434
4 — axis type Line driver output type FP2-PP42 AFP2435

Note: Connector for a discrete-wire is attached with a unit. (1 for 2-axis and 2 for 4-axis)
Reference: 3.1.1 “Specifications of Connector for Discrete-wire”

1.1.3 Combination with MINAS Motor

When using FP2 Positioning Unit with MINAS Motor, an easy-connectable “Motor driver I/F terminal” is

recommended.

Reference: < Motor driver I/F terminal catalog >

Available MINAS Motor

Motor driver Connection cable MINAS MINAS MINAS MINAS
I/F terminal used with a AT series S series A series EX series
positioning unit E series
FP2 positioning unit | Motor driver Dedicated Dedicated Dedicated
(Multifunction type) I/F terminal I cable for A cab]e for S cab]e for AII
AFP2434, 2435 1-axis type: II series ierleS series
— - toni : m: :
FPX positioning unit | AFP8503 FP2 positioning 1m: 1m: N/A
(Mutifunction type) 2-axis type: connection cable AFP85131 AFPB5141 AFP85131
: 2m: :
AFPG432, 433 AFP8504 2 m: 2m:
0.5 mm: AFP85132 | AFP85142 AFP85132
FP2 positioning unit | Motor driver AFP85100 BRK OFF Dedicated Dedicated
AFP2430, 2431 I/E terminal signal cannot | cable for A cable for EX
1-axis type: 1 mm: be used. series series
AFP8501 AFP85101 N/A 1m: 1m:
2-axis type: AFP85111 AFP85121
AFP8502 2m: 2m:
AFP85112 AFP85122
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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

Y
- . ——
E = E =4 | ” ” | N =
a Sl1= |z =
[ — 5! . i
5 5|52 |2 |'Deviationcounter 7| S| == —
gzl | 215 |82 clear output o
as|O | £ |0 |as = =
Control output signals cow Near home
& such as servo on and bt input

alarm reset signals W

inhibit

Home

Home input and near home input

Over limit 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, near home input terminals, over limit input (+), over limit input (-), positioning control start input
(timing input) for JOG positioning operation, and deviation counter clear output for the servo driver.

Use input unit and output unit for PLC safety circuit and control signal interfaces.

In addition to the positioning unit, an input unit and output unit are used in combination for connections
between the driver and external output such as servo ON signals.

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 - hit)

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.

The external encoder can count the feedback pulse from the external encoder.

The internal counter counts the pulse input as “Feedback pulse count value” as the absolute value.
Counting range: - 2,147,483,648 to +2,147,483,647 (signed 32 - hit)

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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FP2 Positioning Unit

1.2.2 Basic Operation of FP2 Positioning Unit

Control proceeds by turning ON and OFF the shared memory and input/output flag.

X80

@ 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.

@ Transferring 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, JOG positioning operation, home
return (home search), and pulser input operation, and a separate shared memory area is provided for
each of the axes.

@ Initiating control operations.

Control i t ™
| I—(DF)-{ FI DMV . H 0 . DIO ] ontrol code: incremen i
1
[ FI DN ., K 500 . DIT2 ] Startup speed: 500 pps :
[FI ow . K 10000 , DT4 ] Target speed: 10000 pps i-.-..@
]
[Fl oL K 50 . DT ] Acceleration/decelerationtime: 50 ms E
ik % !
[Ft oMv , K1o0000 , D18 ] Fosiisy Sommand velue: P
[Fis1 wRT K0, DTO, Ki0, H 100 ] ®
X80 R100 "
ml ) L i
RI00 Jad ! @
— | L o
(o0 )y—
- — = Various parameters are written
® Positioning to the shared memory of the
paramerters written positioning unit by the F151
to CPU's date _— = instruction.
Data regist — " 2
- egister - el JUrr—
H 0 o = »
D72 o _ 5 >
DT4 50 Y40, I To motor driver
DT6 |- 1000 \ g
K 50
DT8
K 10000 \_{:) Startup contact goes on and
\ DT10 3 pulse output begins.

In order to execute the data waiting in the positioning unit, the startup flag of the various

operation modes are turned ON. The abovementioned-programming example shows this process for
Y40. Y40 is the number of the flags that starts up the E point control of the first axis when

the unit is installed in slot 0. Separate flags are provided for each of the axes, for E point

control, P point control, home return, JOG operation, JOG positioning operation and other types of

control.
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1.3 Restrictions on Units Combination

1.3.1 Restrictions on Combinations Based on Current Consumption

The internal current consumption (at 5 V DC power supply) for the positioning units is 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.

Part number Product number Current consumption at 5V DC
FP2-PP21 AFP2432 200mA
FP2-PP41 AFP2433 350mA
FP2-PP22 AFP2434 200mA
FP2-PP42 AFP2435 350mA

1.3.2 Restrictions on Unit Installation Position

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

:| ] Positioning unit

T =Either position
\ 1\ 1: 4 & may be used for

PU backplane

C
0
0

‘emcaon)

—
s—

installation

il

h ' h L H
ot

Expansion backplane

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 restrictions
described in 1.3.1 and 1.3.2 above are observed.
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FP2 Positioning UNit Parts and Specifications

2.1 Parts and Specifications

2.1.1 Parts and Specifications

PP41 PP21
e o) L
__J.-ECLDZPJP’:EFF “’?"}C:E];P‘AP.BE.FW

~ = P i

@
ci =73
/IWT:@AXW

BB k!
— 1
Front Front

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

@ Operation status display switch (for PP41 - PP42 only)
This switches operation display between for axes 1 and 2, and for 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 PP41 — PP42 only)
This connector is used to connect a motor driver or external interface
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2.1.2 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.

L
% [ PPAT ] | P2 ]
AX1/3

CN1 - CN2

Unit front

Operation Status Display LEDs

LED Description LED ON LED OFF LED blinks
When set to During pulse
Pulse output fnuelfﬁc/)s(';gn output o During stop output
A signal A When set to During pulse
display (*1) CW/CCW output (I?grr\llrvlgrg;op output
method (forward)
When set to N Forward
. Reverse direction s
pulse/sign output direction e
Pulse output command
. method command
B signal B When set to During pulse
display (*1) CW/CCW output (Dr:\rllgr%:;()p output
method (reverse)
cL C_ounter clear signal output Output: ON Output: OFF o
display
D Near home status display ( * 2) ON OFF —
z Home input status display ( * 2) ON OFF —
PA Pulse input A signal display ( *3) Displays the input status of the pulse inupt A signal.
PB Pulse input B signal display ( *3) Displays the input status of the pulse inupt B signal.
ERR | Setting value error display Setting value: Setting value: —
error normal

Note:

( *1): The pulse output signal display LEDs (A and B) blink at the output frequency (speed). For this
reason, they may appear to light steadily at high-speed output.

( *2): The near home (D) and home input (Z) LEDs light when the respective input becomes valid. The
input valid logic is specified using the control codes in the program.
(In the manual,”Z” is described as “ZSG”,and “D” is described as “DOG”.)

( *3): Pulse input signal (PA) and (PB) display the pulse signal input status.
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FP2 Positioning Unit

Wiring

3.1 Connecting using Connector for a Discrete-Wire

3.1.1 Specifications of Connector for Discrete-wire

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.

Discrete-wire connector ( 40P )

Suitable wire (twisted wire)

Size Official cross section area Insulation thickness Rated current
AWG22 0.3 mm?
1.5to0 1.1 dia.
AWG24 0.2 mm?

Discrete-wire connector (attached with a unit)

Unit type and required quantity

Manufacturer Component parts 2-axis type 4-axis type
Panasonic Electric Hou_smg(4OP) tpc x1 lpc x2
Works SUNX Co.. Ltd. Semi-cover(40P) 2pcsxl 2pcsx2
' Contact (for AWG22 and AWG24) 5pin 8pecsx1l 8 pcs x 2

* 1 connector set and 2 connector sets are supplied with the 2-axis type unit and 4-axis type unit,

respectively.

Dedicated tool

Manufacturer Product number

Panasonic Electric Works SUNX Co., Ltd. AXY52000FP

Pressure connection tool
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3.1.2 Assembly of Discrete-Wire 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.

<&/

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

3.2 Input /Output Specifications and Out put terminal
Layout

3.2.1 Input /Output Specifications

Nin

2
| M-

v}

iy e R B R
dopudapRRsgPRYRAELR

-

4-axis type 2-axis t
[ FFan ] [ —  —
I! fiin imuﬁ-

...

J

pe

Connector for 1- and 2- axis

Connector for 3- and 4- axis
L Connector for 1- and 2- axis
2 connectors are used to connect 4-axis type and 1 connector to connect 2-axis type. The signal pins for
2 axes are assigned to 2-axis type connector. AX1 and, and AX3 and 4 connectors for 4-axis type has
the completely same pin assignments, so that the same pin No. functions the same. Between the
Transistor type and the Line driver type, the pulse output terminal performace is different, but the input
terminal and the power supply terminal are in the same specifications.

Output terminals (Transistor Output type)

Pin number
Circuit Signal name Iltem Description
1/3 axis | 2/4 axis
A1 A10 A1/A10 P;Jfgg”;ﬁ;gf ” Output format Open collector
B1 B10 L A2/A11 Pulse output A: | _ é Operating voltage 475V DC to
/ Open collector | 3. 8 range 26.4V DC
_I: © B1/B10 [ Puise output B: S
" [S]
A2 A11 B2/B11 5V DC output ) 8 Max. load current 15 mA
B2 B11 Pulse output B: @ | ON Max. voltage 06V
Open collector drop )
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Output terminals (Line driver output type)

Pin number - . .
T3 axis | 2/ axis Circuit Signal name Item Description
Pulse output A:
A1 A10 A1/A10 Line driver (+) 2
B1 B10 AR Pﬁ'seé".’tp“t Nilsg Line driver output
Pu|Insee orllj\:;rjt(-é. = Output format Equivalent to
: i)
A2 Al B1/B10 | Line driver (+) | © @ AM26C31
B2 B11 B2/811 | Pulse output B: n
Line driver (-)
Output terminals (common)
Pin number Circuit Signal name Item Description
13 axis | 2/4 axis 9 P
Deviation - Output format Open collector
A7 A6 A7/A16 Count((ir)clear - é Operating voltage 4.75V DC to
328 range 26.4V DC
S e
B7/B16 Deviation O §| Max. load current 10mA
Q.
B7 B16 count(e; clear % [TON Max. voltage v
] dro
p

Note: The deviation counter clear signal is output when the power supply is turned ON (about 1ms) and
when the Home Return is complete. Its ON time can be selected using the Control code
of the shared memory, from 1ms (factory setting) to 10ms.

Power supply terminals and Earth terminals (common)

Pin number Circuit Signal name Iltem Description
A19/B19
F.E.
A19/B19 s (Field Earth) @
External ';93
A20 A20 power supply .}:_’ Power supply 21.4V DCto
—_0 input: 8 voltage range 26.4V DC
24V DC (+) &
External o 4 - axis type:
820 B20 power supply % Current. 90 mA or less
7}; 2 input: o consumption 2 - axis type:
24V DC (-) 50 mA or less

Note: F.E.s and the External power supply input terminals between 2 connectors are respectively
conducted internally for 4-axis type.
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Input Terminals (common)
73 z;(?snurgt/):;xis Circuit Signal name Item Description
Operating 21.6V DC to
@ voltage range 26.4V DC
Homeinput: | 5 £ | MNON 495y De/s.5mA
A3 A12 24VDC (+) | g 8 | oadearon
(224) =5 ax 2V DC/2mA
@ ||_voltage/current
o Input
A3/A12 impedance Approx 3kQ
_va‘m:z(zzfn " Operatin 3.5V DC t0 5.25 (5V
- A4/A13 2 perating DC,Line driver
(Z5) o voltage range P
S@ = specifications)
—E—— B3B12 | Homeinput: | £ Min. ON 3V DC/AmA
A4 A13 5V DC (+) S voltage/current
Q.
(Z5) @ Max. OFF 1V DC/0 5mA
3 voltage/current
< Input
impedance Approx. 390 Q
Home input Min. input pulse
B3 B12 ) width 100us
B4 B13 COoM Operating 21.6V DC to 26.4V DC
voltage range
B4/B13 Near home input (DOG)
COC M 19.2V DC/5.0mA
A5 Al4 [ Near home Min. ON Over limit input (+) (Limit +)
input (DOG) voltage/current | Over limit input (=) (Limit - )
.\_A05/'A1 G Positioning control start
DOoG input (timing input)
» 19.2V DC/2.6mA
[ s
Over limit T
—0 " (Limit +) S voltage/current
Limit g
ﬁ- é Near home input (DOG)
= Approx 3.6kQ
‘i—BoﬁjB15 Over limit o o
B6 B15 Limit - input ( -) Input Over limit input (+) (Limit +)
NS impedance Over limit input (-) (Limit —)
(Limit—) Positioning control start
input (timing input)
Bs/B14 Approx 6.8kQ
S S Positioning
B5 B14 Iggﬂt”("T'lfrf;r; Min. input 500us
input)
. . 3.5t05.25VDC
A8 A17 AB/A17 P“'Se(f;p“t A vocligega:;nng . | (6vDC, Line driver
A9/A18 9 9 specifications)
i — N
B8 B17 Pulse input A 3.5 Min. ON 3V DC/4mA
(=) 5 %= | voltage/current
- 38
A9 A18 Pulse inputB | € 2 Max. OFF 1V DC/0.5mA
(+) 3 § | voltage/current
=& Input Approx 390 Q
B9 B18 B8/B17 | Pulse input B impedance PP
Bo/B18 ) Min. input pulse | 0.5us(max. 1MHz each
width phase)
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Note: Please use under the specifications for pulse input A, B signal.

- 2 phases input method
| T |

I Iy
Pulse input A A

X1 X2 X3 X4 T21us

I | | | X1to X4 20.2us

Each phase Max.

1MHz
Pulse inputB —— S
- Direction distinction input method
| T |
I I
Pulse input A —| L T=1us
X1 X1Z0.2us
’-——‘ Pulse input A signal
Max. 1MHz
Pulse input B
- Individual input method
| T |
I
Pulse input A —|
X1 T T=1us
|r X1=204 ps
Each input
Max. 1MHz
Pulse input B
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3.3 Supplying Power for Internal Circuit Drive

Always make sure an external +24V DC power supply is connected to the pins for external input power
supply (pin No. A20 and B20).

The applied 24V DC passes through an internal DC/DC converter and is converted to 5 V DC voltage. It
is 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 Type

I Positioning unit |

Pulse command Pulse command
output input

Motor driver
p
A1, A2, A10, A11

OO0

B1, B2 B10,B11

Pulse
command

DC/DC —120

converter
+3V DC +24V DC
(;.ZilOD i I External power supply
.J,. Usable voltage range | 21.4 10 26.4V DC
External power lcurrent |4-axis type |90 mA or less
supply [consumption [5_2yis type [ 50 mA or less

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

3.3.2 Transistor Output Type

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

[Postioning untt_|

i
i Pulse command i
_;_,',(at 5V output) input i
A1, A2, i
1A10,A11 i
0
Pulse command 15 mA per signal
Pulse oumBLd can be%sed gas a E
command B1B2B10BM1 guide |
|| poc e 4
+svpe | converter
+24V DC
o2 1L External power supply
GND ! I Usable voltage range 214 to 26.4V DC
Current | 4-axis lype | 90 mA or less
consumption [ ais type | 50 mA or less
Note:

When open collector pulse output (Transistor output) is used, the value of 15 mA per signal should be
used as a guide. If exceeds the 15 mA, the appropriate resistance should be added.
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3.4 Connection of Pulse Command Output Signal

Two types of output types are available for the FP2 positioning unit due to 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 to be used.

3.4.1 Line Driver Output type

|C0nnection ” Positioning unit I | Motor drive |

Puse e A1,A10 PULSE

(Line drive) B1,B10 OCRN
SIGN +5V

cpgrlﬁfnand B ||orgew AEATI gﬁGN

(Line drive) B2,B11 CCW

External sV A20

input power Power supply

supply ——»{ B20 e =

D 24V DC

3.4.2 Transistor Output Type

[Connection ” Positioning unit | | Motor driver |
Pul
cgrﬁﬁ'land,f\ »A1,A10 PULSE
(5V DC output) or
Pulse PULSE PY cw
Brarreh ||l | [erero| W laBhRaERS
collector) 3 SIGN
Pulse C?(EW
command B »A2 A1
{5V DC output) L i
Pulse gléw or Qutput specification
l(:Smégand B B2,B1 Output form Open collector
coﬁector) Operating voltage range [4.75 to 26.4V DC
Exte{nalw A20 "W Max. load current |15 mA
ISnUpDUDI 50 er DC B20 "—E ON Max.voltage drop| 0.6
Z ! e o
Nz e Output specification at 5V DC
Output power supply range |4.75 to 5.25V DC
Current consumption |5V DC 15mA/1 signal
Note:

A value of 15 mA per signal should be used as a guide. If exceeds this, resistance should be added.
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3.5 Connection of Deviation Counter Clear Output Signal
(for servo motor)

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

If15 mAis

rConnection || Positioning unit | (—MLexceeded arn istor) Motor driver

must be added.

O A

g

TN

Deviation A7 A16
Counter Clear :
(Open collector) B7,B16 :I

O

Qutput specifications

Power supply
—. Output form Open collector
GND — +5 to +24V DC Operating voltage range|4.75 to 26.4V DC
Max. load current 10 mA
ON Max. voltage drop |1V

Note:

Always use twisted - pair cables for wiring.

The Current which can be conducted as the deviation counter clear output signal is 10 mA max.
If 10 mA is exceeded, resistance should be added.
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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
24V DC (+) _N_st A3A12 Motor driver
H input W —e
5\c/m€)%lr(1f)u - A4 A13 Z phase
. T== 390Q signal
Home input . »IB3B12

Input specifications (at 5V DC)

Input voltage range | 3.5t0 5.25V DC
Min, OM voltage/current 3V DC/AmA
Max. OFF voltagelcurrent 1V DC/.5mA

Input impedance 3909
Min. input pulse width 1001 s

3.6.2 Connection of Home Input (When connecting to an external

switch/sensor)
Connection ” Positioning unit |
Home input
24V DC (+) o B2 Power supply Sudic
Home input Ad A13 24Y DC GND, 1 2¥ite
5V DC (+) - : C‘4—|

. SD 3900

Home input || — I I »{p3 p12

Input specifications (at 24V DC)

Input voltage range

21.6~26.4v DC

Min. ON voltage/current

19.2V DC/5.5mA

Max. OFF voltage/current

2V DC2mA

Input impedance

Approx. 3k

Min. input pulse width

1004 s
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3.6.3 Connection of Near Home Input Signal

| Connection “ Positioning unit | Power supply

24V DC GND __Switch
B4B13 Cn—|
COM 36k | (COM) W
Near home imput A5 A14

Input specifications
Input voltage range [ 21.6to 26.4V DC
Min. ON voltage/current | 19.2V DC/5.0mA

Max, OFF voltage/current | 2V DC/1.5mA
Input impedance Approx. 3.6kQ
Min. input pulse width |500us

Note: No. B4 and B13 are common for the Near home input, Over limit input(+),Over limit input(-) and
Positioning control start input (Timing input).

3.6.4 Connection of Over limit Input Signal

| Connection || Positioning unit | Power supply .
AR 24V DC —— GND _1_Switch
COoM : °‘—|
et ot AS,A15: C C O :
| Connection “ Positioning unit I

Power supply

TR 24V DC GND 1 _Switch
COM_ _ 6.8k (COM) |
s B6,B15 D O O O <

Input specifications

Input voltage range 21.6~26.4V DC
Min. ON voltage/current| 19.2V DC/2.6mA

Max. OFF voltage/current] 2V DC/1.5mA
Input impedance Approx. 6.8kQ
Min. input pulse width 500us

Note: No. B4 and B13 are common for the Near home input, Over limit input(+),Over limit input(-) and
Positioning control start input (Timing input).

3.6.5 Connection of Positioning control start input (Timing Input) Signal

| Connection || Positioning unit | Power supply

Switch
o BAB13 24V DC GND _ Wi
6.8k |(COM) |
Timing input BS,B14

Input specifications

Input voltage range

21.6~26.4v DC

Min. ON voltage/current

19.2V DC/2.6mA

Max. OFF voltage/current

2V DC/1.5mA

Input impedance

Approx. 6.8k Q

Min. input pulse width

S500us

Note: No. B4 and B13 are common for the Near home input, Over limit input(+),Over limit input(-) and
Positioning control start input (Timing input).
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3.7 Connection of Pulse Input

The signal output style may differ depending on Pulser or Encoder. Connect in accordance with the

output style. Line driver type, Transistor open collector type and Transistor-resistance pull-up type are

available for the output styles.

The same pulse input terminal is used for Pulser input operation and Feedback pulse count, so it is used

for either.

Note:

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

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

3.7.1 Line Driver Type

Connection r Positioning unit | | Encoder, pulser |

Pulse input A (+ .
ulse input A (+) %E wnngi (BRI .'. ‘ D
Pulse input A ( Sl : .

.
—8 >

Pulse input B {

-]
Pulse input B {-) BO,B18 > Y

3.7.2 Transistor Open Collector Type

Connection

Positioning unt | Encoder, pulser
Pulse input A (+ A8 A17
ulse input A (+) 3000 ,
Pulse input A (-) B8,B17l
Pulse input B (+) AO A18[*

_ 3900
Pulse input B {-) B9,B18( +

Power supply

Y
]

i

F 3

Y A&
o

A
Q

+5¥ DC GND

3.7.3 Transistor - resistor Pull - up Type

Encoder, pulser

| Connection | Positioning unit
Pulse input A (+) AB AT
390Q
Pulse input A (-) B3,B17
Pulse input B {(+) A9 A18
390Q
Pulse input B (-) B9,B18|,. I
Power supply

a4
+5v Dc = GND

3

4

4 Y

¥

o]

o
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Wiring

3.8 Precausions on Wiring

Connect the wire in less than or the following length between the Transistor output type and the motor

driver , and between the Line driver output type and the motor driver.

<Signals applicable>
Transistor output

Line driver output

Deviation counter clear output

Output type Product number Wiring length
Transistor output type AFP2432

AFP2433 10m
Line driver output type AFP2434

AFP2435
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4.1 Pulse Output Mode

4.1.1 Selection of Rotation Direction

Changing this settings allows to rotating a motor in a reverse direction under the same connection status
and the driver settings.
Shared momory Control code Higher the 8th. bit 0= forward rotation

1=reverse rotation

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.
Shared memory Control code Higher the 9th. bit 0: Pulse / Sign

1: CW/CCW
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.

CWI/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 shared memory control code Higher 8 bit is O (default setting), 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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4.1.3 Setting the Shared Memory Control Code Relationship with Rotation
Direction

Pulse/Sign mode
Common memory Control code Higher
The 9th. bit The 8th. bit

0 0

With forward rotation, the elapsed value increases.
With reverse rotation, the elapsed value decreases.

Reverse Forward

: < ] |
’:{I' mmmrmrﬂﬂm[I|rrfmf:m:rfffmﬂﬂ| —D
ol

e Forward i Reverse -

Pulse output A FENENERENERNEEEEN
|

[ Direction of increasing elapsed value | Direction of decerasing elapsed value|

Pulse/Sign mode
Common memory Control code Higher
The 9th. bit The 8th. bit

0 1

With forward rotation, the elapsed value decreases.
With reverse rotation, the elapsed value increases.
ekl

Reverse Forward

.hlqr
Motor driver

Reverse 7 Forward 7

I 3

[Puise output 4] I—II_]_l'I_I_I_I_LI'II'IF]I_IlrlFll_I_I_U_Ll_I_I_I_I_LI_I_

[Pulse output B] |
| Direction of increasing elapsed value [Direction of decerasing elapsed value |
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CW/CCW mode
Common memory Control code Higher
The 9th. bit The 8th. bit

1 0

With forward rotation, the elapsed value increases.
With reverse rotation, the elapsed value decreases.

Forward Reverse

[Pulseoutputr] _ [ [ (1M1
[Puise output 8] imEminininEn e uln
| Direction of increasing elapsed value ] Direction of decerasing elapsed value |

CW/CCW mode
Common memory Control code Higher
The 9th. bit The 8th. bit

1 1

With forward rotation, the elapsed value decreases.
With reverse rotation, the elapsed value increases.

Reverse Forward

[Pulss output A] nininininigigigiyin
sEnininininininln

[ Direction of increasing elapsed value [ Direction of decerasing elapsed value |

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 1/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 (input 64, output 64), and a 2 - axis type has 64 points (input 32, output 32).
The configuration of the occupied I/O area is as shown below.

These are common for Transistor output type and Line driver output type.

The configuration of the occupied I/O area is as follows:

When installed in Slot 0O;

Points 1/0 No.
Type (allocated using -
the tool software) Axis Input Output

_ Input 32 points 1st. axis X0 to XF (WXO0) Y20 to Y2F (WY2)

2-axis type | Output 32 points -
(325X 32SY) 2nd. axis X10 to X1F (WX1) Y30 to Y3F (WY3)
1st. axis X0 to XF (WXO0) Y40 to Y4F (WY4)
_ Input 64 points 2nd. axis X10 to X1F (WX1) | Y50 to Y5F (WY5)

4-axis type | Output 64 points -
(64SX 64SY) 3rd. axis X20 to X2F (WX2) Y60 to Y6F (WY®6)
4th. axis X30 to X3F (WX3) Y70 to Y7F (WY7)
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4.2.2 Contents of Input and Output Allocations

1/0 flag number (*5)

- 2 - axis type 4 - axis type
Flag Name Description st | 2nd Ist | 2nd | 3rd 4th
axis axis axis axis axis axis
x_o | Pulse gusy | ON during pulse xo | xt0 | xo | x10 | x20 | x30
— output busy output. (* 1)
Pulse Goes ON when
X1 EDP | pulse output ends. X1 X1 X1 X11 X21 X31
output done *2)
X_2 | Acceleratio | o | ON during x2 | x12 | x2 | x12 | xe2 | xa32
n zone acceleration zone.
Constant ON during
X_3 CON | constant speed X3 X13 X3 X13 X23 X33
speed zone
zone.
X_4 | Deceleration | e | ON during X4 | x14 | x4 | x14 | xe4 | x34
zone deceleration zone.
Monitors direction
x_5 | Rotation pir | of rotation (On Xs | x15 | x5 | x15 | x25 | X35
direction during the elapsed

value increment)
Goes ON when
X_6 | Home input ZSG | home input X6 X16 X6 X16 X26 X36
becomes valid
Near home Goes ON when
X7 input DOG | near home input X7 xX17 X7 X17 x27 X37

becomes valid
Home Turns ON when
X 8 ORGE | home return is X8 X18 X8 X18 X28 X38

— return done .

done. (*3)
ON when elapsed
value of internal
Comparison CLEP counter is greater

X9 X9 X19 X9 X19 X29 X39
result than or equal to
the number of
comparison pulse.
With P point
Set value control, this is
X_A | change CEN | used to confirm XA X1A XA X1A X2A X3A
confirmation rewriting of set
values. (* 4)
Over limit Monitor flag of
X_B | input LMTP | Over limit XB X1B XB X1B X2B X3B
(+) Input (+) signal.
Over limit Monitor flag of
X_C | input LMTM | Over limit XC X1C XC X1C X2C X3C
(-) Input (-) signal.
Timin .
X_D | input ’ Timm | Monitor flag of JOG | iy | w4 | xp | xiD | xep | x3D
; positioning timing.
monitor
X_E | Setvalue | gppp | ON when a set XE | XIE | XE | XIE | X2E | X3E
— error value error occurs.
ON when Over limit
input is made

X_F | Limit error LERR XF X1F XF X1F X2F X3F

during operation
or at startup.

46
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(*1): This goes ON during pulse output in various operations such as E point control, P point control,
home return, JOG operation, JOG positioning 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,
JOG positioning operation, and pulser input operation have been completed.
It also goes ON when deceleration stop have been completed, and when a forced stop has been
completed. It goes OFF when the next operation such as E point control, P point control,
JOG operation, JOG positioning operation, a home return, or pulser input operation is initiated.

( *3): This goes ON when Home return is completed. It goes OFF when the next operation such as E
point control, P point control, JOG operation, JOG positioning operation, a home return, or pulser
input operation is initiated.

( *4): 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.

( *5): The input and output flag numbers indicate the number when the slot number is 0. The numbers
actually used change depending on the position in which the unit is installed.
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1/0 flag number (*5)

o 2 - axis type 4 - axis type
Flag Name Description Ist | 2nd | 1Ist | 2nd | 3rd | 4th
axis axis axis axis axis axis

When turned ON in

E point the user program,

YO EST . ; Y20 Y30 Y40 Y50 Y60 Y70
- control start E point control is
initiated.
When turned ON in
y_1 | P point psT | theuserprogram, | voi | 34 | yar | ys1 | ve1 | Y71
- control start P point control is
initiated.
When turned ON in
y o | Home ORgs | theuserprogram, a | voo | y3o | ya2 | v52 | ve2 | v72
return start home return is
initiated.
When turned ON in
Forward the user program,
Y_3 JOG JGF JOG forward Y23 Y33 Y43 Y53 Y63 Y73
rotation is initiated.
When turned ON in
Reverse the user program,
Y_ 4 JOG JGR JOG reverse Y24 Y34 Y44 Y54 Y64 Y74

rotation is initiated.

When turned ON in
the user program,
operations currently
running are
interrupted and
forcibly terminated.

Y_5 | Forced stop EMR Y25 Y35 Y45 Y55 Y65 Y75

When turned ON in
the user program,
Deceleration operations currently
Y_6 DCL | running are Y26 Y36 Y46 Y56 Y66 Y76
stop h

interrupted, and
decelerate to a
stop.

When turned ON in

Pulser input the user program,

Y_ 7 PEN | pulserinputis Y27 Y37 Y47 Y57 Y67 Y77
enabled .
enabled (valid only
while on).
s ON during JOG
y_g | PosttionIng | G5t | positioning Y28 | Y38 | Y48 | Y58 | Y68 | Y78
operation .
operation.
start
ON when JOG
JOG positioning is
Y_9 | positioning Tim | Stared. (can be Y29 | Y39 | Y49 | Y59 | Y69 | Y79
start used to confirm if
JOG positioning
operation is ON.)
YA | — 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
If a error occurs,
the error is

Y_F | Error clear ECLR | canceled when this Y2F Y3F Y4F Y5F Y6F Y7F
is turned ON in the
user program.
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4.2.3 Confirming I/O Number Allocations

The I/O numbers is 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/0 numbers, refer to the FP2 Hardware Manual, “section: I/O Allocation”.

The occupied I/O areas for all of the units mounted between the CPU and the positioning unit should be
confirmed. The serial numbers are allocated as 1/O areas for the positioning unit.

Example:
The following is an example of a 4 - axis type positioning unit being mounted between the 3rd. and 4th.
16 - point output units.

CPU 4 - axis type positioning unit

6-point output unit]
:1 6-point output unit-_

Iu

E |1 6-point output unit:

_E'I 6-point output unit

= = i

X0 Y10 Y20 ( 1st axis
to to to X30to X3F (WX3) Y70to Y7F (WY7)
XF YIF Y2F

2nd axis
(WX0) (WY 1) (WY2) X40 1o X4F (WX4) Y8Oto YSF (WY8)

3rd axis
X50to X5F (WX5} Y90to YOF (WY9)

4th axis
\, X60to X6F (WX6) Y100to Y10F (WY10)

The following is an example of a 2 - axis type positioning unit being mounted between the 3rd. and 4th.
16 - point output units.

CPU 2 - axis type positioning unit
©) é's
i f A i Tl
: 8 HEE REIES =
o =1 = = A =
m HEEIRELR: 5
1| o) j= % o o o
=lIRERRE 5
i =] =] =] o
E||E| |E =
— [=3 [=] [=] [=]
a| 2] 1] LE].0d| (2
=] =) =] 9= R0 E=
L':l K= —
¢ 1st. axis
2. 0. e X30 o X3F (WX3) Y50 to YSF (WY5)
XF  Y1F Y2F 2nd. axis
(WX0) (WY 1) (WY2) L X40 to X4F (WX4) Y60 to Y6F (WYB)

Note:

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 IO 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 1/O areas occupying the units incorporated in
the CPU.
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4.2.4 Confirming Slot No.

The 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/0 numbers, refer to the FP2 Hardware Manual, “section: I/O Allocation”.

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. e » 0 1 2 3 4

o
o
o
o
o
o
o

i

(L=—=rau==spps Sy S aval— =1

4 - axis type positioning unit
Note:
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. == 0 1 2 3 4

[}

— ——r

2 - module type CPU 4 - axis type positioning unit

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

" === =—r}

CPU unit with S - LINK 4 - axis type positioning unit
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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. ...... » 16 17 18 19 20 21

e -y

4 - axis type positioning unit
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4.3 Increment and Absolute

There are two ways to set the position command value. Specify whichever due to your usage.

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.

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
=t s
hl{mmmj | i —D
- ==
: |

(Current position) (Target position

EF=3 =g
I

FEEEe

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

5000 pulses 2000 pulses

3 | o

f és - E ids

. i) | (Al ’:qi ] j li —D
= E —

) ) i |

' ! |

| (Current position
Target 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.

Example:

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

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

20000 pulses {/%‘ 5000 pulses

15000 pulses) == i
| s ﬁ

il —b
[

1
{ I |
I i
| [ Target position

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

Il

. 20000 Pulses :

r "
718000 Pulses | < |

'
| i
H i
(21 f.l'!J'!lflfl!lfﬂl’fl!lfﬂlh|“l?f | -_:m—b

! 1 I
; I

I '
| (Current position
Target position
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4.4 Selection of Acceleration / Deceleration Method

44.1 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) are carried
out in a straight line. (acceleration and deceleration take place at a constant percentage.)

fpps]

Linear
acceleration/
deceleration

P ‘ t[ms]
" Acceleration/ Acceleration/
deceration time deceration 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. Sin curve, Secondary curve, Cycloid curve and Third curve
are available for S acceleration/deceleration. The acceleration/deceleration will be completed for the time
set in the shared memory.

f[pps]

S acceleration/,
deceleration

i ' : t [ms]

" Acceleration/ ‘ ' Acceleration/
deceleration time deceleration time

4.4.2 S Acceleration/Deceleration Pattern

S acceleration/deceleration curve grade: Third curve > Cycloyd curve > Secondary curve > Sin curve

‘:' £ - Sin curve
« - Secondary curve
-, === Cycloid curve

" Third curve
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4.4.3 Indicating the Method of Acceleration / Deceleration

Indicating the method of acceleration/deceleration
This is specified in the program, as a control code.
Example: With E point control

RO
—oF - F1 DMV , H 0 , DT 0 ]

Control code

[ A bMmv , K 50 , DT 2 ]
[ F1 DMV , K 10000 , DT 4 ]
[ A DMv ., K 100 , DT 6 ]
[ F1 DMV , K100000 , DT 8 ]
[ F151 WRT , K1, DTO , K10, H100]

The method of control varies depending on the control code.
- When the code is HO: increment method, linear acceleration/deceleration
- When the code is H1: absolute method, linear acceleration/deceleration
- When the code is H2: increment method, S acceleration/deceleration (Sin curve)
- When the code is H3: absolute method, S acceleration/deceleration (Sin curve)
- When the code is H1002: increment method, S acceleration/deceleration (Secondary)
- When the code is H1003: absolute method, S acceleration/deceleration (Secondary)
- When the code is H2002: increment method, S acceleration/deceleration (Cycloid)
- When the code is H2003: absolute method, S acceleration/deceleration (Cycloid)
- When the code is H3002: increment method, S acceleration/deceleration (Third)
- When the code is H3003: absolute method, S acceleration/deceleration (Third)
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4.5 Internal Absolute Counter

45.1 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.

-The counted value of each axis is stored in the shared memory area of the positioning unit.

-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.

p

Shared
memory

Absolute counter

Elapsed I
vall?e ~

— This can be read and used.

BIFE=D aaf
g [

Pulseoutput T1[1T1TITITITIIIITIT

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 by a home return, the counter value automatically 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.
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Countable range of the counter

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 (hexadecimal)

Description
1st. axis 2nd. axis 3rd axis 4th. axis
10Ah 11Ah 12Ah 13Ah Elapsed value Signed 32 - bit
-2,147,483,648
10Bh 11Bh 12Bh 13Bh count (absolute value)

to +2,147,483,647
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45.2 Reading Elapsed Value

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

F150 (READ) and P150 (PREAD) instructions
These are the instructions used to read data from the memory of the positioning unit.

RO S B e s
— F——1{ F150 READ, K0 ::H10A} K2 :DT100;]
L Il |
+
This is the positioning unit in slot No. 0,

from which

| elapsed value data H10A 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 (hexadecimal) Description
1st. axis 2nd. axis | 3rd. axis | 4th. axis P
10Ah 11Ah 12Ah 13Ah Elapsed value Slgnef:|23$4—7l:2t83 68
10Bh 11Bh 12Bh 13Bh count (absolute value) to 42,147 483,647

Program example
Reads the elapsed value into the optional data register.

——{ F150 READ, KO, H10A , K2 , DT100 ]
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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) and P151 (PWRT) instructions
These are the instructions that write data to the shared memory of the positioning unit.
S1 S2 n D

[Specifies the positioning unit of slot No. 0]

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

| to the shared memory addresses H10A to H10B |

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 (hexadecimal)

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

10Ah 11Ah 12Ah 13Ah Elapsed value Si29r112c7i 2;3— 228

10Bh 11Bh 12Bh 13Bh count (absolute value) " 0 42,147 483,647
Note:

Elapsed values should be written while the operation is stopped.

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

RO
—{ Ft DMV , K 0 , DT 100 ]

[ FI51WRT , KO , DT100 , K2 , H10A ]
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Turning the Power ON and OFF, and Booting the System FP2 positioning Unit

5.1 Safety Circuit Design

Example of a safety circuit
Installation of the Over limit switch

Positioning unit

R s e e
(3| W (A
. )| ‘
St | @ kol | i |int |
< >
Motor driver “ninay pmwnniinic Y D (- i
:J: M 'J: i‘u
Motor VAT 1 JWH/HIHH (i IIIY
ik oy o |
Over limit ™ Over limit P iy
CCW driving switich switich k... CWdriving

inhibition switch

" inhjbition
i switch

Driver upper and \
lower limit input

Safety circuit based on Positioning unit
Install Over limit switches as shown above.
Connect them to Over limit input(+) and Over limit input (-) of the Positioning unit.

l

External safety circuit Input to positioning unit

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

@
<f i
| |Power supply for PLC|

| [Power supply for inputioutput device]

I | T [i

|P0wer supply for motor driver |J

—

< >
————— R B
: i 4 L
Motor ZQZMZZ[ ZITIITTITIT //M
(X .
- ol 1
CCW driver i Over limit Over limit £ CW drivin
inhibition switch =1~ switch switch s inhibition .
H h switc

Driver upper and
lower limit inputs \—® Eﬁ?{"m safety \—© Connect to positioning unit

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

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

@ Checking the installation of the safety circuit based on the Positioning unit.
Check to make sure the connection of the Positioning unit with Over limit switches.
Check to make sure that Over limit switches have been properly installed.

@ 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”.

® 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 start flag for the various operations of the positioning unit are OFF. If
they are ON, a set value error will occur for the positioning unit, unless the data settings for the shared
memory have been entered.
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5.3 Procedure for Turning ON the Power

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

o e e |

1 |Power supplies for
input and output devices

;{% [Powersupply for PLC J

[ 3 |P0wer supply for motor driver]—/
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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 |Power suppy for motor driver

k‘——L' |P0wer supply for PLC J

Power supplies for input
and output devices

Precautions when rebooting the system

The flags of the operation memory are initialized simply by initializing the CPU, but the flags 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 flags of the shared memory can
be cleared when the power supply is turned OFF.
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5.4 Confirming while the Power is ON

Items to check when the power is ON
System configuration example

Positioning unit

Motor ;
1 N Y S ]
CCW driving:s =
inhibition g“ J %Wb?t?géng
switch
Motor switch
driver
—] ™
foreT=|
o 0 ~

I
\ Diriver up{:erand \
*_lower limit inputs

2 Connect to positioning unit
Checking should be carried out in the four general stages described below.

1 External safety circuit

5.4.1 Checking the External Safety Circuit

Check the safety circuit recommended by the motor manufacturer to confirm the power supply cutoff of
the motor driver and other functions by turnning ON the CW/CCW driving inhibition switch of an
external circuit.
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5.4.2 Checking the Safety Circuit based on Positioning Unit

Procedure:

1. Using forced operation of Over limit switch for the external safety circuit of the positioning unit,
check to see if the Over limit input is being properly taken into the positioning unit.
Whether or not Over limit input is taken can be confirmed by the input flag. In addition, the Over limit
input valid logics can be changed using the control code in the user program.

2. If necessary, input a program to start the JOG operation. Then operate the over Over limit input
forcibly to

check whether the motor will stop.
3. Using the JOG operation, check to see if the Over limit switch is functioning properly.

Positioning unit

0]
N

@ = ool

o Over limit switch . ‘| Over limit switch

.
\—‘j To motor driver
Safety circuit based on the PLC

5.4.3 Checking the Rotation and Travel Directions, and the Travel Distance

Procedure:

1. Check to see if the directions of rotation and travel are correct using the JOG operation or the
automatic acceleration/deceleration.

Points to check
The direction of rotation is determined by the driver wiring, the settings of the positioning unit shared
memory control code and the program setting. At the back of the unit, and the data set in the program.

. 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 ratio, 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 output
pulse produces the travel distance and travel
direction indicated by the design

Positioning unit Input unit
Motor v
driver <
Table
e Y e e T e T s m
0 o —
Nl il
Motor AN RN HANANS
I ‘ S Ball screw '
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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 flag (When X_6 is ON, the home input is properly
done. When X_7 is ON, the near home input is properly done.), and check LEDs light.

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

Points to check
The input valid logic for the home input and near home input is 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 cause
offset from the home position.

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

Positioning unit Input unit

Check to see if there is any offset
from the home stopping position

Home switch [, ] . ] Near home switch

Note:
If the CPU is switched from the RUN to the PROG. mode while the positioning unit is in operation, the
table decelerates and stops.
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E Point Control: Single - Speed Acceleration / Deceleration) FP2 Positioning Unit

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.
4 - axis type positioning unit B4 - point type input unit

Table
[ . 10000 pulses

| ................ »
Ball screw r H
Motor A\ A\ SOAARN A A\ N N :|

(- side) (+ side)

Pulse output diagram
(Shared memory setting)

o H 80 — Confrol code

ian [ K 500 —Startup speed fs [ppe]

1oh I K 10000 = Target speed ft [ops)

1h Lk 100 — Acceleration/deceleration time Ac [ms)
flpps] 108h LK 10000 —| Acceleration/deceleration time A [ms)]

10000

R

t[ms]

E‘ggm nlrol CPU—Y40

(EST)

Pusedet | cpu—xo

(BUSY) ' -
] N
done flag (EDP) :

Elapsed value
(Pe)

No. of counts Mo. of counts.
when booted when stopped

Operations of the various flag

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, JOG positioning 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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E Point Control: Sin

gle - Speed Acceleration / Deceleration)

Shared memory settings

Control parameter setting content

Set values in sample
program example

Range of acceptable settings

Control code

R
<Increment method, Linear
acceleration/deceleration>

Refert to page 16-7.

Startup speed (pps)

K500

KO to K4,000,000

K1 to K4,000,000

Target speed (pps) K10000 Set a value larger than
the startup speed.

Acceleration/deceleration time (ms) | K100 KO to K32,767

Position command value (pulse) K10000 K-2,147,483,648 to

K2,147,483,647

Note: If the limit error occurs, set HO as the limit input valid logic can be changed.

Program
X80 rRejo
— ——oF) { ] ----| Starting condition |
R8O _
F1 DMV , H 80 , DT O ]— --------------- !Cuntrolcode |
[ FAM bmv , K 500 , DT 2 JF---------o---- | startup speed |
[ F1 DMV , K 10000 , DT 4 J---------4----- !Targetspeed |
[ F1 DMV , K 100 , DT 6 }-----ooodooo et
[ F1 DMV , K 10000 , DT 8 J--------edemnm. |G command
[ F151 WRT , KO, DTO , K10, H100 }--------f---- [ Shared memory writing

This specifies the positioning unit
slot No. 0, from which

[ the 10 - word contens from data registers DT0 to DT9 |

| are written to the shared memory address H100 to H109 |
Y40
rooa
L

R80
I

-___TE point control inhiated |
| for 1st axis

ED )

Precautions concerning the program

When Over limit switch(+) and Over limit switch(-) are not connected, change the limit input valid logic
using the control code. The default setting is the input existing when the power is not supplied, that is, is
the input existing without the Over limit switch connection.

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

-If the values for the startup speed, 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 start flag varies depending on the number of axes the unit has, and the installation
position.

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

4 - axis type positioning unit B4 - point type input unit
N\, il
)= E..G : o
8 =
[ ‘E:
WXO WXE
WX1 W9
WXz Wx10
WX3 WX11
Wy4
WYS
WYE
wy7
Motor
driver
— Table
[ale] =] -10003 d
o o - iy
| [& Ball screw h
——
T’U Motor SRR ERRRERERE \1 JI\ AN AN ]
- ] v‘ i
(- side) (+ side)

Pulse output diagram
(Shared memory setting)

};ﬁ - H 80 - Control code
12 K 500 —| Startup speed s [pps]
loah - K 10000 —] Target speed ft [ops]

18 L K 100 = Accelerationideceleration time Ac [ms)

A 1078
flpps] ]g - K 10000 —| Accelerationfdeceleration time Ac [ms]
, I
10000
10000 pulses
Ee ) R
t[ms]
E point control
cPU-Y40
(EST) '
ervoro || |
(BUSY) H
S} S —
done flag (EDP) .
cupntvae NI
oy ——VWWWWW
(Pe) Count@®

L——J‘

nts of cou
stod when stopped

Operations of the various flag

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, JOG positioning 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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E Point Control: Single - Speed Acceleration / Deceleration)

Shared memory settings

Control parameter setting content

Set values in sample
program example

Range of acceptable settings

Control code

R
<Increment method, Linear
acceleration/deceleration>

Refer to page 16-7.

Startup speed (pps)

K500

KO to K4,000,000

K1 to K4,000,000

Target speed (pps) K10000 Set a value larger than
the startup speed.

Acceleration/deceleration time (ms) K100 KO to K32,767

Position command value (pulse) K-10000 K-2,147,483,648 to

K2,147,483,647

Note: If the limit error occurs, set HO as the limit input valid logic can be changed.

Program
X81 R81
— F——(oF) [ ]
R81
F1 DMV , H 80 , DT 0 J---------d----
[ F1 DMV , K 500 , DT 2 J---------d----
[ F1 DMV , K 10000 , DT 4 J---------q----
[ F1 DMV , K 100 , DT 6 J---------df-mnv
[ F1 DMV , K-10000 , DT 8 J-------=-4----:
[ F151 WRT , KO, DTO , K10, H100 J--------f----

T
Thls spemfes 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

Y40

—

I 7
L J

(ED )

Precautions concerning the program
When Over limit switch(+) and Over limit switch(-) are not connected, change the limit input valid logic
using the control code. The default setting is the input existing when the power is not supplied, that is,
is the input existing without the Over limit switch connection.

|Control code
|8tartup speed

| écce’eranonf
eceleration time

! Polsmon command
L ___________

|
. |
| Target speed |
|
|

__[E point control __I

“{initiated for 1t axis

-The same shared memory areas to which the various control parameters are written are used for
acceleration/deceleration control, JOG operation,JOG positioning operation, home 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 specified, a set value
error will occur, and operation cannot be initiated.

-The number of the startup flag varies depending on the number of axes the unit has, and the installation

position.

-The specified slot number and shared memory address vary depending on the slot position and axis

number of the positioning unit.
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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.

4 - axis type positioning unit 64 - point type input unit
N p:
S P
[ E 5
[E]
é E:‘
@ |[ale
Will move to "25000" no matter
where the current point is.
Motor
driver
— Table
o] m}
a o = - - ““‘> [ '
g 5
— : [
Motor SN AARAANRRRRRRRARANAN: HANRNNY
o Ball screw "\._:-.’.,: .
(- side) (10000) (25000) (+ side)
Pulse output diagram
(Shared memory setting)
e bFH 81 —control code
:g: ~ K 500 —Startupspeed fs [pps]
}S; ~ K 10000 = Targetspeed ft [pps]
\ :gx = K 100 = Acceleration/deceleration time Ac [ms]
flpps] 108 LK 25000 —| Position command value Pt [pulse]
, I
10000} ----- bemes
' [
; : 15000 pulses
1} 1
1} "
500f - ==-f==== Fmmmmmimmmnnmne e s
"
: 100 : tims]
oz |1
. (EST) i :
| S ————
busy flag (BUSY) :
Pulse oulp CPU—X1 :
= IS N (S —
Elapsed value [10000 YWY 00T .25000
Pe VLN e e cm mmmwm e wm mm mmia A
= ' Count B '
10000

MNo. of counts when booted No. of counts when stopped

Operations of the various flag

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, JOG positioning 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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Shared memory settings

Control parameter setting content Set values in sample Range of acceptable settings
program example
Ha1 "o°
Control code <Absolute method, Linear Refer to page 16-7.
acceleration/deceleration>
Startup speed (pps) K500 KO to K4,000,000
K1 to K4,000,000
Target speed (pps) K10000 Set a value larger than the startup
speed
Acceleration/deceleration time (ms) K100 KO to K32,767
. K—2,147,483,648 to
Position command value (pulse) K25000 K2.147.483.647

Note: If the limit error occurs, set H1 as the limit input valid logic can be changed.

Program
X82 R&2
— ——(oF) [ ] ----[Starting condition ___|
R82 .
—F—{ F1 DMV , H 81 , DT 0 J---------q---- | Control code |
[ F1 DMV , K 500 , DT 2 Jr---e--edenmne :Startupspeed |
[ F1 DMV , K 10000 , DT 4 J---------o---- j Target speed |
[ FI DMV , K 100 , DT 6 J-------ofoeev 4R me
[ F1 DMV , K 25000 , DT 8 J---------1---~ | Bpiion command |
[ F151 WRT | %g, DTO , K10, H100 }--------}---- | 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 |
R82 Y40 N
—i [ ) P g |
{ED }

Precautions concerning the program

When Over limit switch(+) and Over limit switch(-) are not connected, change the limit input valid logic
using the control code. The default setting is the input existing when the power is not supplied, that is,
is the input existing without the Over limit switch connection.

-The same shared memory areas to which the various control parameters are written are used for
acceleration/deceleration control, JOG operation, JOG positioning operation, home 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 start flag varies depending on the number of axes the unit has, and the installation
position.

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

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

When the flag for E point control (Y40) is turned ON, acceleration/deceleration is carried out in
accordance with the settings, and the table travels and stops.

@—i Control code |

; (&) Startup speed |

Data necessary i ! (o Target speed |
|

|

for operation
@—[ Acceleration/decelaration time

@—I Position command value

f[pps]
A

E point control
executed

CPU—Y40 r:'-l ;

(EST) :
ey L
i ——— [
o NN O

When Y40 is set to ON in the program, the motor of the first axis begins accelerating.

X0 is a Pulse output busy flag (BUSY) that indicates that the operation is in progress, and X1 is a Pulse

output done flag (EDP) that indicates that the operation is done. The EDP flag remains ON until a
request for another operation is received.

Data necessary for settings

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

For repeating the same operation, the re-setting is not necessary. If the control code is not changed, re-
setting per startup is not necessary as its settings are retained by the one-time writing after the
positioning unit power supply is turned ON.

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

-Startup speed

-Target speed

-Acceleration/deceleration time

-Position command value
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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 @
T ]
| (@— Control code

=)

Shared memory

I
@—{ Startup speed |= ——
I (C—{ Target speed [ _ i!Tq
I (@ Acceleration/deceleration time | __ ]§= 1
| (©)—{Position command value lll alis i | | it [ind

Step 2: Executing the operations

Operation begins when the flag 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.

This amount of travel is determined by the position command value.

HSO

' I

Cpps] E point control

[ t[ms]
y,

\
T %mﬁm]




E Point Control: Single - Speed Acceleration / Deceleration) FP2 Positioning Unit

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

Output frequency
fpps]

ft1
ft2

time

Pulse outgut bo%{ns H '
within 0.02 ms after ' '
: , t[s]
: '
'

L]

1

H
the startup fla [
goes ON.D 9 .
A .

! ' 1 H

E point control | Y_0 " : ﬂ e ' I‘ I
start flag (EST) : e ’ 2
This goes ON follow- This goes OFF when H
ing 1'scan after the the piilse output is

g H
(S)iﬁl‘.lup flag goes E /:( completed.
" / Ky :

Pulse output Al 13 W B ;
GusniE ) L, | e I

i
' [ This goes ON when | ! +[This goes OFF follow-]e W :
v the p%}se outputis | | 1| ing 1'scan after the " |: : :
completed. . + | startup fiag goes ON. |} H :

'

Pulse output X
| done flag (EDP)

\‘: == 1 scan ] —a:k—1 scan r

E point control start flag (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.
(It is already initiated.)

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).

-This flag is shared among E point control, P point control, JOG operation, JOG positioning operation
and home return. (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, JOG positioning operation, home return, or pulser input
enabled status is initiated.

-This flag is shared among E point control, P point control, JOG operation, JOG positioning operation
and pulser input enabled operation.
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E Point Control: Single - Speed Acceleration / Deceleration)

6.4 Operation at Over limit Input

E point control operation is as follows when Over limit input(+) and Over limit input(-) is ON.

Condition

Direction

Limit status

Operation

When E point control
is turned ON

Forward

Over limit input (+) ON

Table not to move,
Limit error occurs.

Over limit input (-) ON

Table not to move,
Limit error occurs.

Reverse

Over limit input (+) ON

Table not to move,
Limit error occurs.

Over limit input (-) ON

Table not to move,
Limit error occurs.

During E point
control operation

Forward

Over limit input (+) ON

Table stops, Limit error
occurs.

Reverse

Over limit input (-) ON

Table stops, Limit error
occurs.
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P Point Control: Multi - Stage Acceleration / Deceleration FP2 Positioning Unit

7.1 Sample Program

7.1.1 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.

4 - axis type positioning unit B4 - point type input unit
A e
-gl e E g
8 =2 [
4 2 {
4 H
o
s | @
WHO WXB
WX1 Wxg
WX2 WX10
WX3 WX11
wy4
WYS
WYE
WY7
Motor
driver
] Table
E 26000 pulses
s ol 00000 T T e
1 Ball screw 4 |
—
Motor SO AAARRRN | AN SO AN :|
- H
(- side) (+ side)
Pulse output diagram
{Shared memary sefting)
:x - H B0 = Control code :g — ={Cantrol code :m —~ ~{ Control code
:g — K 500 = Startup speed fs [pps] :g - =] Startup speed fs [pps) :g — =] Startup speed fs [pps
1ML K 5000 —Trget speed tlopsl (O K 20000 —|Tarpet speedfisps] Joon - K 500 — Targst spesd # [ops)
lom K100 JuRERURAST  (om [ K 100 JARRNESERY  (TNE K500 —Jdsemiiniere
1t K 5000 ASRERGET 19 K 15000 (PRIt 10 K 6000 o Dasten e
— 1_1
[DM] r - s )
20000|--- - - I | :
i E
5000} - - - -4 : :
: ; ;
1 : '
H E E V
s00f-- === g ---- CRRREREE o---- R decsecenoaonioaos
: 100 . :. 100 : : 500 : : [ms]
I " ' H
P point control CPU—Y41 E : '
stapr? flag (PST) n - . .
et value chan CPU—XA i i |
confirmation ﬂa (CEN) rl n.\ I ......................... l_
EGoes OFF when F151 instruction is executed
Pulse output busy| CPU—X0
A T S —————
Pulse output done] CPU—X1 [
flag (EDP) :
Elapsed [Toonn AWWWWAY -~ - 77T T T T T T e e mm s s mmmm e
valug N b e cccccccccmcncasseccncccccncnnnnn
(Pe) Count (—D
MNo. of counts when booted No. of counts when stopped
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Shared memory settings

Control parameter Set values in sample program example Range of acceptable settings
setting content 1st speed 2nd speed 3rd speed 9 p 9
H80 Note
Increment
method, The same The same

Control code Refer to page 16-7

Linear as left as left
acceleration/
deceleration

Startup speed K500 The same The same KO to K4,000,000
(pps) as left as left
K1 to K4,000,000
Target speed K5000 K20000 K500 The target speed for the first speed
(pps) should be set to a value larger than
the startup speed.
Acceleration/deceler | |, g K100 K500 KO to K32,767
ation time(ms)
Position command K-2,147,483,648 to
value (pulse) K5000 K15000 K6000 K2,147,483,647

Note: If the limit error occurs, set HO as the limit input valid logic can be changed.

Program

l—{Check to make sure the pulse output busy flag is CIFF]

R&8

X86 X0

———or?> /1 {
R86

FHF— Ff Mv ., H 1 , WR 0 }
XA

I ——oF)—{ Fi01 SHL , WR 0 , K
RO

FF——oF— F1 Dmv

L

H 80 , DT
[ F1 pMmv , K o0 , DT
[ Fi DMV , K 5000 , DT
[ F1 bpMmv , K 100 , DT @?gﬁ’oeﬁ'an‘ﬁn"dm'
[ F1 DMV , K 5000 , DT |F'm§|lloncommana|

[ F151 WRT , KU ) Dm K10 ,H100 }-- ----|Sﬁaredmemorv j

W’fl[m _____
| This specifies the pesitioning umt is skﬂ
Mo 0 from which

the 10 - word contents from data registers
DT0to DTS

[2re written to the shared memory addresses H100 to H109.]

[ e,
FF——pF>—{ F1 DMV , K 20000 , DT 4 J}---}----Targetspeed i
Acceleration/de
[ Ft DMV , K 100 , DT 6 }---f----jficceleration CE:
[ F1 DMV , K 15000 , DT 8 J---}---- P Raon command .
________ ----|Shared mémory |
[ FI51 WRT , KD,k DT4 . K6 , H104 T [Shar=d memory
This specmes the positioning unit is slot
Mo, 0, from which
he & - word contents from data registers
DTdIoDTQ
[are written to the shared memory H104 to H109.]
R2 S
—F—poF>—{ F1 DMV , K 500 , DT 4 J---f---- Targetspeed |
|
[ F1 DMV , K 500 , DT 6 J---f--- i;?gﬁgef?t;rn‘e[ﬂdecel
[ F1 DMV , K 6000 , DT 8 J---F---- on inmend |
ceeeemeben-_[Shared memory |
[ F151 WRT , KO ,h DT4 , K6 , H104 } lﬂ(ll%_TE.J
| This specmes the positioning unit is slot ”
from which
he & - wo(ucomemsfmmdalaregnsners |
DT4t (5] 5]
[are written to the shared memory addresses H104 to H109.|
RE6 Y41
— L 1 -~ - pont conial vtafed]

{ ED

Precautions concerning the program

When Over limit switch(+) and Over limit switch(-) are not connected, change the limit input valid logic
using the control code. The default setting is the input existing when the power is not supplied, that is, is
the input existing without the Over limit switch connection.




P Point Control: Multi - Stage Acceleration / Deceleration FP2 Positioning Unit

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.
4 - axis type positioning unit /64 - point type input unt
Y

0

] =]
-
WXD WX8
WX1 WX9
WX2 WX10
WX3 WX11
WY4
WYS
WY8
wY7
Motor
driver
— Table
o= - 26000 pulses
1l “Ball screw
— |
J Motor | [TTTTTTITTIRTIING|  [SIITIIINTINTY
[+]
(- side) (+ side)

Pulse output diagram
{Shared memory setting)

1000 100k 100h
1w | H 80 —contra code 0ih [ =1 Control code 100 [ = Control code
:g: [« 500 —|Startup speed s [pps] :gz n =~ Startup speed fs [pps] :g: - = Startup speed fs [pps]
Tos | K 5000 —Targetspeedtipps] Joof |- K 20000 —{Targetspeed#fpps] |30 = K 500 —|Target speed t [pps)
1060 [ Accateration/decs- 1080 [ _JAceelerationidecal-  106h L | Acceleration/decet-
10 K 100 ﬂ!iuﬁr:!neﬁcefms] 107h K 100 —feraiion ime Ac Ims]  y07n K 500 —{erion nr\InDe"Aee[ms]
108n L A = Position command 108h L = = Position command 108h L —] Position command
oo K 5000 —|Rgstes g toan C_K 15000 —7die R fndiee toan K -6000 —{ig5e R foser
r Y | |
[pps] - & ~ - ~
; : ! ¢ ;
20000 f----- jemsemecmaeaas smmman ]
'
H i H
' ' H
' ' 3
' 0 A
' ' '
] ' H
' ] ,
' ' '
' ' '
' ' '
' ' H
' ' :
' 0 1
H F '
5000 == === hanaa J !
1 H !
' ' 0
' ' '
' u "
' ' .
' ' ' '
H H [ \
[ "
) T SECTTLTE - et REEELLTEEE R 1
' i '
L L >
i i
: ; : [ms]
o :
'
'
'
'
'

= »
P point control | CPU—Y41 q
stap?t flag (PST) r:-l
Set value chai CPU—XA [
-
Pulse ou busy| CPU—X0
il 1

Pulse output done| CPU—X1 H
flag (EDP) d
L}

Sapsevalo e M X

PN Cond UL 10000

A
Count (D
36000
MNo. of counts when booted No. of counts when stopped

N
I



FP2 Positioning Unit

P Point Control: Multi - Stage Acceleration / Deceleration

Shared memory settings

Control parameter

Set values in sample program example

Range of acceptable settings

setting content 1st speed 2nd speed 3rd speed
H80 e
Control code Increment method, The same The same Refer to page 16-7.
Linear acceleration/ as left as left
deceleration
The same The same
Startup speed (pps) K500 as left as left KO to K4,000,000
K1 to K4,000,000
The target speed for the first speed
Target speed (pps) K5000 K20000 K500 should be set to a value larger than
the startup speed.
Acceleration/ K100 K100 K500 KO to K32,767
deceleration time(ms)
Position command value K-2,147,483,648 to
(pulse) K-5000 K-15000 K-6000 K2.147,483.647
Note: If the limit error occurs, set HO as the limit input valid logic can be changed.
Program
rl;check to make sure the pulse output busy flag is O@
X87 X0 R&7
— ——oF 1/1 { 7

RET

XA
FF——oF>—{ F101 SHL , WR 1 , K 1
R10

FF——oF>— F1 DMV , H 80 , DT 0O
[ Ft DMv , K 500 , DT 2

[ F1 DMv , K 5000 , DT 4 }---

[ F1 DMv , K 100 , DT 6 -

[ F1 Dmv K -5000 , DT 8 J---
[ F151 WRT , KO, DTO , K10 ,H100 }

This specifies the positioning unit is slot
|N’o 0 Ff)ﬁ:?m which poet 4 |

|tne 10 -word contents from data registers OTO to DTS
[are written to the shared memery addresses H100 to H109 |
R11

—F——oF > F1 DMV , K 20000 , DT 4 }---
[ Ft DMv , K 100 , DT 6 }---

[ F1 Dmv K -15000 , DT & }---

[ FI51 WRT , KO , DT4 , K6 , H104 }--------

This specifies the positioning unit is slot
|No 0 Ffr?m which P s |

|the § -word contents from data registers DT4 to DTS |
| are written to the shared memory addresses H104 to H109 |

R12
—hF——oF— F DMv , K 500

, DT 4 F---

[ FA DMy , K 500 , DT 6 }---

[ F1 DMV , K 6000 , DT & }---

[ F151 WRT , KO , DT4 , K6 , H104 J--------

m%spfemﬁj‘q?ﬁlgg postioning unit is slot

|lhe & -word contents from data registers DT4 to DTS ]
[ are written to the shared memery addresses H104 to H109 |

RET Y41

1 { 1

-7 value

{ED }

Precautions concerning the program

FHF—{ F0 MV , H 1, WR 1 JFrrmrmmmendennnd

|Acceleration/ decel-

|
|
- - -|Target speed i
- - -eration ime |

|

—-- —!Target speed |

!ﬁoceleral-on.f decel- |
- == eration time i
:Position command |
valwe —

- --Target speed _i

Acceleration/ decel- |
eration time

Polsitlon command |

il

---|Shared mem%_w_tit_ld

When Over limit switch(+) and Over limit switch(-) are not connected, change the limit input valid logic
using the control code. The default setting is the input existing when the power is not supplied, that is, is
the input existing without the Over limit switch connection.




P Point Control: Multi - Stage Acceleration / Deceleration FP2 Positioning Unit

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.

4 - anis type positioning unit 64 - point type input unit
" e
[ 5
-
Motor
driver
0o 5
& o '
Al d i P
r '
— U Motor Y IAANAY AARANARHI
° | Ball screw L S
(- side) (10000) (25000) (+ side)
Pulse output diagram
(Shared memory setting)
join |- _H___ 81 —]conirl code om F — centrat cote el = ] contrat code
T K 500 —startup speed s ioas) 102 - | startup spesd ts 1ops om0 | —| startup spoed fs [pps]
:g: - K 5000 = Target speed f [pps] :g; - K 20000 —]Target speed ft[pps] :w - K 500 =] Target speed fi[pps]
:Sm‘m - K 100 {52l e (aey :gﬁ LIy = :g?h F K 500 -SSR ime ac)
e LK 10000 7SS G  Jom [_K 25000 —|Pustgnpenmpnd (0% - K 31000 —) S5 fe

L

[pps] 1

b
20000 ===~ e

Froeeeenennmennnans

[
'
'
[l
'
'
[l
[
B P T TP,
[
'
'
1
1
cmfemfe=-=

=LVl i (- S . H
i"@h R 500 ' msl”
B 1 1]
E T o v S———

L
T Ry S S — |-
h

busy flag (BUSY) :
Pulse outp CPU—X1 HE e U
done flag (EDP) H H
Elapsed value | 5000 XXX T XX 21000
(Pe) Count @ 1
31000
No. of counts when booted No. of counts when stopped




FP2 Positioning Unit P Point Control: Multi - Stage Acceleration / Deceleration

Shared memory settings

Control parameter setting Set values in sample program example .
content 1st speed 2nd speed 3rd speed Range of acceptable settings
H81 Note
Absolute
Control code ”?e”“’d' The same The same Refer to page 16-7.
Linear as left as left
acceleration/
deceleration

The same The same

Startup speed (pps) K500 as left as left KO to K4,000,000
K1 to K4,000,000
The target speed for the first speed
Target speed (pps) K5000 K20000 K500 should be set to a value larger than
the startup speed.
A_cceleratlon/deceleratlon K100 K100 K500 KO to K32,767
time (ms)
Position command value K-2,147,483,648 to
(pulse) K10000 K25000 K31000 K2.147,483.647
Note: If the limit error occurs, set H1 as the limit input valid logic can be changed.
Program
Check to make sure the pulse output busy flag is OFF.
X88 X0
1 oF} 1/
R88

- Fo0 mv H 8 , WR
XA
F—F—oF—{ F101 SHL , WR 2
R20
—{F——oF—{ Ft DMV ., H 8 , DT 0 i
[ F1 pMv , K 500 , DT 2 J------- j Startup speed i
F1 DMV , K 5000 , DT 4 }---|---- | Target speed |
& |
|
8

[
[ F1 pmv , K 100 , DT Foeepone- I peclerationidece-
[ F1 DMmv , K 10000 , DT Foepee- Lsglﬁlélonc_ommana
1 . . , K10, | —..-lg
F151 WRT , KO , DTO , K10 , H100 ] ar

T
Eg.f: mgwes the positioning unit in slat No. 0, |
the 10 - word contents from data_registers DTO to DTS |
| are written to the shared memory address H100 to H109

R21 S
F—F——oF)>—{ F1 DMV , K 20000 , DT 4 J}---f----Targetspeed 1
i I

N | - L

[ F1 omv , K 10 , DT 6 } S

[ Fi DMV , K 25000 , DT & }-------J-Lf{‘;j]gi"_‘_"fﬂ_m*_’f__i

[ F151 WRT , KO, DT4 , K& , H104 }-------- - - ~iShared memery writing;

P’nns specifies the positiening unit in slot No. 0,
rom which

the 6 - word cantents from data_registers DT4 to DT9_|
[ are written to the shared memory address H104 to H108 |

R22 .
—{F——oF>—{ F1 DMV , K 500 , DT 4 J---f---{Tamgetspeed ]

[ F1 DMV , K 500 , DT 6 J}---|---1ficceleration/dece-
[ F1 DMV , K 31000 , DT & }---

[ F151 WRT , KO, DT4 , KB , H104 }--------
T
Egmmgﬁles the positiening unit in slot No. 0, |
the & - word contents from data registers DT4 to DTS

[ are written to the shared memory address H104 to H109 |

REs Y41

1 { ]

ED }

Precautions concerning the program

When Over limit switch(+) and Over limit switch(-) are not connected, change the limit input valid logic
using the control code. The default setting is the input existing when the power is not supplied, that is, is
the input existing without the limit switch connection.




P Point Control: Multi - Stage Acceleration / Deceleration FP2 Positioning Unit

7.2 Flow of P Point Control Operation

P point control: Multi - stage acceleration/deceleration

-When the flag for initiating P point control (Y_1) 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.

-Sin curve, Secondary curve, Cycloid curve and Third curve can be selected for S
acceleration/deceleration can also be selected.

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

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

Operation example

When the flag for initiating P point control (Y41) is turned ON, acceleration/deceleration is carried out
repeatedly in accordance with the settings.

[Cantrol code || )
(B)—fstartup spocd] : :
Data nec&ssa“"{: ©fragetspesa |, (©)—frometspeed] | (©)—fFargetopesd] |
1 ] '
for operation @ tlr%ﬁ&!‘a’f”"‘ fd)_tuééé‘fé‘ié'ﬁé’: (dj I?“" Sratsn
(é IE'rr?-]FI'I“ e : { e/ E — ﬁ‘oﬂsl{ afiie .‘E

f : : '
Ply T 0! ® | ®

P point control
executed

CPU — Y41
(PST)

iinprt:- A N TNUION: N L
CPU — X1 . : . B ]_

(EDP)

CPU — XA
(CEN)

Can be'sel again Goes OFF at the point when MNo re - selﬁng
the sclllng 15 cnlcred agaln

(Pe)

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

X0 is a Pulse output busy (BUSY) flag that indicates that operation is in progress, while X1 is a Pulse
output done (EDP) flag that indicates that operation has been completed. After operation has been
completed, the EDP flag remains ON until the next operation request is issued.
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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. In the illustration below, the operations and
processing of the P point control consists of sections | to Il are explained.
Section I':

Operation is determined by these five types of data.

-Control code

-Startup speed

-Target speed

-Acceleration/deceleration time

-Position command value

Section Il and Il :

Operation is determined by these three types of data.
-Target speed

-Acceleration/deceleration time

-Position command value

7-9
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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

P S S e - LRSS S —_—
.
[

Shared memory

Control code

! Startup speed
|
|@—| Target speed

i Acceleration/dece-
leration time

|(:)_ Position command
L value

Step 2: Executing the operation of Section |

Operation begins when the flag Y41 for P point control start is turned ON.

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

H&G Y4H

t |_TTISL

(1 mmmm
'flflfllﬁl. |iflflflf’f’f’flflflflflf’f’f’i’flflf.

—

Shared memory

s Data for section(T)

(e ———————

®
I

X=

cceleration/
ecelerarion time

Position com-
mand value

S -

!
!
arget speed :
!
!

@ ®

7-10
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Step 3: Executing the operation of Section I

When the operation of section | is completed, operation shifts to section Il

(At this point, XA goes ON. When XA goes ON, the data for the operation of section Ill is transferred to
the shared memory. XA goes OFF after the data has been transferred.)

f N
Step3
f [pps] O

\ | amnn

I
l‘fffﬂlfﬂﬂﬂﬂﬂﬂfﬁ|.|’l‘f!fﬂ!f!fffﬂﬂﬂﬂﬂ.

t [ms))

S—

Shared memory

Acceleration/de-
9 celeration time

@ Position comm-

| |
' |
| |
! (c)— Taget speed |
| H
: I
| |
! "

and value

Step 4: Executing the operation of Section Il
When the operation of section Il is completed, operation shifts to section Ill.

\
J

Step4
f [pps] i @ |
I |
I
| "
— ' i mﬁ])

L]
l'flfl’flfl’!.l'f.f!ﬂﬂlfﬂlflff{ﬂliﬂifﬂI. |Tﬂﬂlfl —I]

Step 5: Completing the operation of Section Ill
Because no data for the next operation is specified during the operation of section Ill, operation
automatically stops.
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7.3 Operation of the Input and Output Flag Before and
After P Point Control

Output frequency

flpps] |
f3
f2
f1
Pulse output bagins within 0.02 ms afer | : "
_Alhe startup flag goes ON : Time t [s]
- -t !
P point control | Y1 | | L |_|
. start flag (PST) ' . :
[This goes OM following 1 scan afer | This goas ON when operation
/ the sfartup flag goes ON. ! shifts 1o the next operation.
- - X s .
"Set value changa| XA rL_ﬂ I | I_I_‘n
confirmation ﬂa% (CEN) e e Lo r 140
i : » * [ This goes OFF when paramerters This goes OFF when the pulse 1
| are written to the positioning unit output is complered. [
using the shared memary writing - o
|_instructon F151 )~ .
This goes OFF when the pulse
| _4outputis complered. '
e
[Pulse output busy| X0 ;l"—.l > |"5°""|_
flag J(BUSY) prowiuiein ¥ X : i
'Il'his oes ON following 1 scan after - m [
_l\c Sarkp 100 089 . ) arler?he startup flag qo%s ON,
This goes ON when the pulse | - - - . [
p o output is completed. 1—’—11; . :I_
Pulse output done| X1 ' 1— scan I
flag (EDP) [

P point control start flag (Y_1)

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

2. Control is not initiated during the time that the pulse output busy flag (X_0) is ON. (it has already been
initiated).

Set 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.

-This 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_O)
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)
-This flag is shared among E point control, P point control, JOG operation, JOG positioning operation
and home return. (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, JOG positioning operation, home return, or pulser input enabled status
is initiated.

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

and pulser input enabled operation.
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7.4 Precautions When Creating P Point Control Programs

7.4.1 Precautions Concerning the Set Value Change Confirmation Flag X_A

The set value change confirmation flag is turned ON and OFF at the timing noted below, so an interlock
should be applied to prevent the shared memory 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.
-It 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 or P151 is executed, and any type of data
is written to the shared memory of the positioning unit.

The interlock should be applied to each circuit, so that F151 or P151 instruction cannot be executed and
the set value change confirmation flag X_A cannot be rewritten under any other conditions.
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FP2 Positioning Unit

Pl xeo REO
i ——oF> { 1
R8O
—F—{ F omv , H 8 , DT 0 ]
[ Ff1 oMy , K 500 , DT 2 ]
[?ﬁ‘ﬁ"é@'w] [ F1 oMy , K 10000 , DT 4 ]
[ Fi DMV , K 100 , DT 6 |
[ Fi DMV , K 10000 , DT 8 ]
[ F151 WRT , KO, DTO, K10,H100]
R8O Y40
1 r 9
I L g
—¥—| xes X0 R86
——or i { 1
R86
pF—{ Fo0 mv H 1 ,WR 0 ]
XA
—— —{oF —{ F101 SHL WR 0, K 1]
RO
F—or—{ F1 Dmv , H 80 , DT 0 ]
[ F1 omv ., K so0 , DT 2 ]
[ F1 DMV , K 5000 , DT 4 ]
[ Ft omv , K 100 , DT & ]
[ F1 omv , K 15000 , DT &8 ]
[ F151 WRT , KO, OTO, K10 ,H100 ]
P |
b—{}—oF)>—{ F1 DMV , K 20000 , DT 4 ]
[ Ft omv , K 100 , DT & ]
[ Ft omv , K 10000 , DT &8 ]
[ F151 WRT , KO, DT4 , K6 ,H104 ]
R2
—F—{oF>—{ F1 DMV , K 500 , DT 4 ]
[ Ft omv , K 500 , DT & ]
[ F1 oMy ., K 8000 , DT & ]
[ F151 WRT , KO, DT4 , K& ,H104 ]
R86 va1
it [ 7
ED F
¥
If the P point control program is booted

while the E point control program has been
booted and is running, the flag XA changes,
resulting in affecting the P point control

program operation.

Interlock
ixe0 ’ R80
tH o> {
R8O

——{ F1 Domv , ., DT 0 ]
[ F1 omv . DoT o2 ]
[ F1 omv , DT 4 ]
[ F1 omv oT & ]
[ F1 omv oT 8 ]

[ F151 WRT , , K10 ,H100 ]
R80 Y40
k I h!
i EEETY - - Interlock - N
x0 ¥ RE6
———(oF {1

R86
—4F—1{ FO Mv ., H 1 ,WR 0 ]

;T?—(DF)—[ Fi DMV

H 8 ,DT 0 ]
[ FM DMV , K S00 , DT 2 ]
[ Fi DMV , K 5000 , DT 4 ]
[ F1 oMy , K 100 , DT &8 ]
[ F1 DMv |, K 15000 , DT & ]

[ F151 WRT , KO, DTO, K10 ,H100 ]

—F”—{DF}—{ Fi DMV , K 20000 , DT 4 ]
[ F1 oMy , K 100 , DT &8 ]
[ Fi DMV , K 10000 , DT 8 ]

[ FI51 WRT , KO, DT4 , K6 ,H104 ]

—Tf—{or)—[ﬁow. 500 , DT 4 ]
[ F1 DMy 500 , DT &8 ]
[ F1 DMV , K 8000 , DT 8 ]
[ F151 WRT , KO, DT4, K6 ,H104 ]

K
K

R86 Y1
—t { 1

{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.
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7.5 Operation at Over limit Input

P point control operation is as follows when Over limit input (+) or Over limit input (-) is ON.

Condition Direction Limit status Operation
Table not to move,
Limit error occurs.

Lo . Table not to move,
When P point Over limit input (-):ON Limit error occurs.

control is turned ON. Lo . Table not to move,
Over limitinput (+):ON Limit error occurs.

Over limit input (+):ON

Forward

Reverse Table not to move

Over limit input (-):ON . ’

Limit error occurs.
N . Table stops,

During P point Forward Over limit input (+):ON Limit error occurs.
control operation Reverse Over limit input (-):ON Table stops,

Limit error occurs.
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JOG Operation FP2 Positionig Unit

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.
The direction in which the elapsed value increases as the motor rotates is set as the plus (+) direction.
-Pulses are output as long as the startup flag is ON in the manual mode.

-There are two flags for startup, one for forward rotation and another for reverse rotation.
4 - axis type positioning unit 54 = point type input unit

Fl=a=——" / X891 X80
B ]
Ie ‘
4 m Reverse JOG switch)
@ Forward JOG swit
rR}glr' Reverse Table Forward
| — (- side) 4------ ————) )
oo (+ side)
Q g Ball screw /| h
4 SRS ANARARAARARENN] BORONRRARNNARNARRNAR
S U i
o
Pulse output diagram
(Shared memory setting)
100h | ]
101h H 80 Control code
102h _
103h | K 500 . Startup speed fs [pps]
104h _
105 | K 10000 . Target speed ft [pps]
108h L 100~ Acceleration/deceleration time Ac [ms]
w0
flors] &
1m e o .'\'/. i T
) Reverse
1 R e . B e (TR
100 i1 t[ms]
«—» Deceleration begings at the point when the flag goes OFF|
[Forw'ard JOG start CPU — Y43 | Forward |
(JGF) 1 ! \
[Reverse JOG start | CPU — Y44 |7 Reverse |
(JGR)
(Puise output busy flag] CPU=X0 | | [ i D
: (BUSY) !
Piles citoit done flanl SPU — X1 I_l I_
[PLlse output done ﬂag) (EDP)
Elapsed value(Pe) [ XXX XXOOKC O XX
Count @) o Count &

8-2



FP2 Positinoning Unit JOG Operation

Shared memory settings

Con_trol parameter Set values in sample program Range of acceptable settings
setting content example
H80 Note
Control code Linear Refer to page 16-7
acceleration/deceleration
Startup speed (pps) K500 KO to K4,000,000
K1 to K4,000,000
Target speed (pps) K10000 Specify a value larger than the
startup speed.
A_cceleration/deceleration K100 KO to K32.767
time(ms) ’

Note: If the limit error occurs, set HO as the limit input valid logic can be changed.

Program
X90 X0 R0
— —/—(oF ) [ 1] ----{Starting condition |
X91 X0 ‘
— ———(oF
RO
F1 DMV , H 80 , DT 0 J---------d----: | Control code |
[ F1 pMmv , K 500 , DT 2 }---------4---- | Startup speed |
|
[ F1 DMV , K 10000 , DT 4 J---------4----- ! Target speed :
[ F1 DMV , K 100 , DT 6 J------mendfoeeme | Scleratontime |

[ F151 WRT , KO , DTO , K8, H100 }--------p---- | Shared memory writing |

[‘§r_h'|_5 Specifies the posiioning unit in |
lot no 0. from witch

[the 8-word contacts from data registers DTO to DT7|

[are written to the shared memory addresses H100 to H107 |

X90 X0 R91 Y43
— 4/ oF ) /i L ] ----[ Foward JOG start |
Y43
—
X91 X0 R91 Y44
— 4+ oF ) /i [ ] ----[Reverse JOG start____|
Y44
—
X90 R91
— | ( DF/ ) [ ]
X91
— ——oF/ )——
{ED )
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Precautions concerning the program

When Over limit switch (+) and Over limit switch (-) are not connected, change the limit input valid logic
using the control code. The default setting is the input existing when the power is not supplied, that is, is
the input existing without the Over limit switch connection.

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

-If the values for the startup speed, 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 start flag varies depending on the number of axes the unit has, and the installation
position.

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

-If forward and reverse rotations 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.

-When re-started during deceleration, the rotation will again accelerate if in the same direction.
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8.1.2 JOG Operation (Forward, Reverse and Speed Changes)

This is the basic program for forward and reverse rotation using the external switch.
The direction in which the elapsed value increases as the motor rotates is set as the plus (+) direction
-Pulses are output as long as the startup flag is ON in the manual mode.

-There are two flags for start, 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

X90 X91 X92

\ \

- i RS LL ‘ Forward JOG switch\
' = [ | Reverse JOG switch

[&

3 s]

WXO W8 i y i
v High/low-speed selector switch
WX2 WX10
WX3 WX11
wr4
WYS
WYE
WY7
Motor
driver Reverse Table Forward
oo:I:: (- side) . Eatiy —]
oo Ball screw L (+ Side)
\ Motor SO N AR ANNANAANA] JI\\ SO RN NAANAAN
o
Pulse output diagram
(Shared memory setting)
100h | |
101h H 80 Control code
102h | |
103h | K 500 . Startup speed fs [pps]
104h | |
105h K 10000 Target speed ft [pps]
:g% - K 100 — Acceleration/deceleration time Ac [ms]
fosl A [
10000 R eof
Forward
m .’--—-—-—-—-—-—--\.
500
_ - . t[m
...1 mn- D n begins at the point when the flag goes OFF [ms]
[Forwara JoG stat | CPU — Y43 Forward l
h } (JGF) \
_,Reuerse JOG start | CPU — Y44 G Reverse _____
’ ’ (JGR)
[Pulse output busy flag | CPU — X0 _[ _____________________________ ]_I _______________________ I_
- (BUSY)
[F'urse output done ﬂag\ CPU — X1 | |
4 (EDP)
Elapsed value (Pe)
Count () ' Count (=)
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Shared memory settings
Set values in sample program
Con_trol parameter example Range of acceptable settings
setting content Low — speed High — speed
settings settings
H80 "*©
Control code Linear acceleration/deceleration Refer to page 16-7
Startup speed (pps) K500 KO to K4,000,000
K1 to K4,000,000
Target speed (pps) K5000 K10000 Specify a value larger than the startup
speed.
Acceleration/ K100 KO to K32,767
deceleration time(ms)

Note: If the limit error occurs, set HO as the limit input valid logic can be changed.

Program
X90 X0 R90 e
— ¥ oF { 1 - --| Starling condition """
X911 X0 )_I
— —J—or
X92 R90 P
I F—{ F1 DMV , K 5000 , DT 4 J}------f---- Targetspeed (Low-speed)]
X92 R90 ! |
F1 DMV , K 10000 , DT 4 J------ - - --| Target speed {High-speed)|
R0 S
F—{b—— F1 DMV , H 80 , DT 0 J--eeeceendenns Control code !
[ F1 DMV , K 500 , DT 2 J---------1 ----| Starlup speed !
| Acceleration/deceleration |
[ F1 DMV , K 100 , DT 6 J--s-s-menq-mee i i

[ F151 WRT , _rﬁg ,DTO , K8, H100 }--------f----

This specifies the positioning unit
in slotpNeo. 0 from \Bﬁich N

the 8-word contacts from data registers DTO to DTV ]

[ are written to the shared memory addresses H100 to H107 |

X90 X0 R91 Y43
——yer / { ] | Forwari 108 st ]
Y43
_|
X91 X0 R91 Ya4
F——or Y {1 -l Reverss J6G sa ]
Yd4
_|
X80 R91
it { DF/ ) [ 3
X1
—H—(DF,’)—1
{ED

Precautions concerning the program

When Over limit switch (+) and Over limit switch(-) are not connected, change the limit input valid logic
using the control code. The default setting is the input existing when the power is not supplied, that is, is
the input existing without the Over limit switch connection.

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

-If the values for the startup speed, 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 start flag varies depending on the number of axes the unit has, and the
installation position.

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

-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.
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8.2 Sequence Flow for JOG Operation

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

Operation example

When the flag for forward rotation (Y43) (JGF) is turned ON, forward rotation begins and acceleration is
initiated based on the settings. When the flag is turned OFF, deceleration takes place based on the
settings, and the operation stops.

When the flag for reverse rotation (Y44) (JGR) is turned ON, reverse rotation begins and acceleration is
initiated based on the settings. When the flag is turned OFF, deceleration takes place based on the
settings, and the operation stops.

' @r 1" Control code
(B—{_Startup speed
Data necessary H i
for operation ——__ ' (©—{_Target speed
L (d—| Acceleration/deceleration time
f [
[pps) Forward Reverse

@ '@ d d
[Forward JOG start | CPU — Y43 :
4 (JGF) ' T
[Revers JOGstart  |cPU — Y44 ] B )
] (JGR)
['Pulse outputbusyflag|CPU—=x0 | | Lr 1
: (BUSY)
[Pulse output done flag| CPU — X1 : [ E |

(EDP)

Elapsed value (Pe)

Count @ Count &

When Y43 is turned ON in the program above, 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.

X0 is the Pulse output busy (BUSY) flag that indicates that operation is in progress, and X1 is the Pulse
output done (EDP) flag that indicates that operation has been completed. The EDP flag remains on until
the next operation request is issued.

Data necessary for settings

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

When the Control code is not changed, re-setting per startup is not necessary since the settings written
once after the power ON are retained.

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

-Startup speed

-Target speed

-Acceleration/deceleration time




JOG Operation FP2 Positionig Unit

Operation steps

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

Data for JOG operation

Shared memory

Control code
Startup speed
Target speed

Acceleration/
deceleration time

TPPY

Step 2: Executing the operations
Forward

The start flag Y43 for forward rotation is turned ON.
OFF—~ON—OFF

.

Forward JOG switch |
(x90) A\

Reverse JOG
switch

O]
1

3 o]

E2EEEE

OFT

Reverse
The start flag Y44 for reverse rotation is turned ON.

Forward
JOGswnm% [ HS‘I Y44 | |

Reverse !
JOG switch

(X91) X
OFF—ON—OFF

] f [pps] ON OFF

Reverse

ElF=9 oo}

|

The control codes determine whether S acceleration/deceleration or linear acceleration/

deceleration is used.

When the start flag is turned ON, acceleration takes places from the startup speed to the target speed
for the acceleration/deceleration time. When the flag is turned OFF, deceleration takes place until the
startup speed is reached, and operation then stops.
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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 input unit

AN X80 %

{ Forward JOG swrtch
Reverse JOG switch
High/low - ed
WX0 Wxs sé ectg:vswsi c%
WXT WX9
WX2 WX10
WX3 WX11
W4
WYS
WY6
WY7
ﬁi?Jgﬁ Reverse Table Forward
(- side) ( """ [ ] )
oo.:. (+ side)
Ball screw N
\ HD Motor \\\\\\\\\\\\\\\\\\\I JI\\\\\\\\\\\\\\\\\\ ]
Pulse output diagram
(Shared memory setting)
100h
102h E H 80 —Control code
104n [ K 500 - Startup speed fs [pps]
106h FK 5000 -;nget speed ft [pps] oehE K 10000 E|Target speed ft [pps]
L K 50 -Acceleration/
108h deceleration time Ac [ms]
[y
flppsl| | i Y :
10000} ----- bommmomennnneeas e, : oo :
5000}----- bemee o : 5 5
e (UL UL, OIS HIIDNINE ORI,
50! :A Armx : t[ms]
i i rox. H . .
|Forward JOG start : E %%6 i 85'6
CPU—Y43 : I
(JGF) e — insssh e
|JOG speed selection ] :
CPU—X92 Low - speed AL Fighzepeed . = ... .

Note: The target speed change during JOG operation is available only for Linear
acceleration/deceleration. When S acceleration/deceleration is selected, the target speed changed will
be ignored. Do not change the target speed during the speed down by turning ON and then OFF
Forward JOG flag.
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Sample Program

X90 X0 R90 e
F———oF > { 1 -oolJOGstat ]
X91 X0
— —t——or
R90
—FH—{ F1 omv , H 80 , DT 0 F---------1 [Control code i
1 My, K , DT 2 pececeee-ed - ===\ Starup speed |
F1 D 500 , DT 2 -l
|Aoceleral onfdeceleration
[ F1 DMV , K 100 , DT & } """"" === |t|me|n|trallspeed|sree;cned
[ F1 DMV , K 5000 |, 4
[ F151 WRT , KO, DTO .
T

This specifies the itioning unit in
|slml*.hg’eofr(:mwl:u)06 N |

[ the & - word from data registers DTO to DT?|

are written to the shared memory addresses H100 to H1 OTI

—{F—oF>—{ F1 DMV , K 10000 , DT4 }---4----{Target speed (High-speed) |
[ F151 WRT , KO , DT4 , K2 , H104 ]
X80 X0 R91 R
— { OF } fit [ I ----|Forward JOG start |
Y43
— g
X91 X0 R91 va4 |
| " N Iy r 4 k---- {Reverse JOG stant 1
I W DF } Wr L J—/—/—/mm/m bt—————r—— -
Y44
—
X280 Ro1
f DF/ { 1]
X921
— —— oF )—‘

ED }

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.

Example: Acceleration/deceleration time for a sample program

1. Time until the low - speed specification for JOG operation
The acceleration/deceleration time specified by the program serves as the acceleration/deceleration
time, just as it is.

Acceleration/deceleration time = 50ms

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

Acceleration rate = =90[pps/ms]

2. 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]

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

10000[pps] - 500[pps]
90[pps/ms]

Acceleration/deceleration time = =Approx. 105.6[ms]

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

When Over limit switch (+) and Over limit switch(-) are not connected, change the limit input valid logic
using the control code. The default setting is the input existing when the power is not supplied, that is, is
the input existing without the Over limit switch connection.
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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.

X80 X9

&

Forward JOG switch',

X94
4.- axis type pesitioning unit 64 - point type ingut unit
™ e

o | =

4l oo

)
Reverse JOG switch
R e
For teaching
Motor
driver Reverse Table Forward
=] D
oo (+ side)
= Ball screw

ii Motor | [TTLTTITTTITLLLLLLTY| | ETTETRTTTTInaesy ]

Pulse output diagram
(Shared memory setting)
100h ]
101h
102h
103h |
104h 4
108h K 10000 . Target speed ft [pps]
106h
107h K 100

H 80 — Control code

K 500 — Startup speed fs [pps]

| Acceleration/deceleration time Ac [ms]

flpps] 4
10000 |----%,

5000

500

t[ms]

[Forward JOG start | CPU — Y43 | Forward |

@R Q \i
Reverse JOG start | CPU — Y44 :

(JGR) |
h’ulse output busy ﬂag\ CPU X0 _I _____________________________ I_J ....................... I_
- (BUSY)
[Pulse output done ﬂagj CPU ~ X1 |_| |
(EDP)

Elapsed value (Pe)

Count @ : Court &)
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FP2 Positionig Unit

Sample Program

This specifies the positioning unit in
slot Ngeg from wlﬁgh g

the 2-word contacts of shared memory address elapsed value |
area H10A and H10B

[‘are read to the data register specifiled by 10 + 100. |

X90 X0 R90
———oF) [ ] --poestat
o %0
I Vi { OF }
Xe2 RSO
F1 DMV , K 5000 , DT 4 J-----1 Targelspeed(Lowspeed)l
X92 RS0
FI DMV , K 10000 , DT 4 J----- -~ {farget speed (High-specanl
RSO _
—F—— F1 DMV , H 80 , DT 0 JF-----1 ---~-1iControl code |
[ F1 bmv K 500 , DT 2 J}-----1 ----{Startup speed I
[ F1 omv K 100 , DT 6 J------ N #r%%eleratuomdeceleratmn:
[ FI51 WRT , KO, DTO , K8 H100 }--------F---- {shared memory writing |
his specifies the positioning unit in
Lo Ngeo fromwpl'gh -
[the 8 - word contacts from data registers DTO to DT7 |
| are written to the shared memory addresses H100 to H107 |
X90 X0 R91 va3
— —#—oF) I { ] -~ Foverd OG st}
Y43 |
I
X91 X0 R91 Y44
——oF) W [ 1 ---{Reverse JoGstart |
Y44 |
I
X90 R91
— } { DF/ ) [ 1]
X91
—||—(on>—‘
X93
———oF— FO MV , KO , 1 0O ]
[ F6 DGT ,WX10,H 0 , | 0  }---{----IDatarumberisread |
[ F30 * , 10,K2,10 J}---{----lndexpointer calcuiation |
[ F151 READ , 1-;_0, H10A,K 2 1 0 DT100 }--|----{Shared memory writing |

X94 R94 _

— {DF } [ ] ---~fE point control start condition]
RO4A
— 1 F8 DGT , Wxt0 , HOo , 10 J%_______[____ Teaching data 7

' (position command value) |
[ F30 * , 10 ,K2,10 ] Read out i
[ F1 DMV , 10 DT100 , DT 8 ] -
[ F1 pmv , H 81 , DT 0 F---------{---- [Controlcode |
[ 1 DMV , K 500 , DT 2 J---------{---- Startup speed :
[ F1 omv K 10000 , DT 4 J---------{---- Target speed i
Acceleration/ i
[ F1 DMV , K 100 , DT 6 J--------- " lgeceieratontime |
[

F151 WRT , KO, DTO , K10 , H100}-------}---- rShared memory writing
R94 Yo
— | [ 1 ----Epomt control start j
(ED}

Precautions concerning the program

When Over limit switch (+) and Over limit switch(-) are not connected, change the limit input valid logic
using the control code. The default setting is the input existing when the power is not supplied, that is, is
the input existing without the Over limit switch connection.
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8.5 Action of the I/O Flag Before and After JOG Operation

Qutput frequency
f[pps]

[Pulse output begins within 0.02] © when the mal T
i 2 2 pulse output busy fla ime t [ms]
o after the startup flag goes | | lis ON, the start signal is ignored.|

-k

_ . ® — -
_ForwardJOGslart J {Jég} L :

.

. Deceleration begins at__|
the point when Es[anup|

If the: h-murE; s exactly IhE_same
i | flag goes OFF.

forward rotation takes precedence.

) 4

| s it —
[Re\rerse JoGstat | (iGR) : :
(This goes ON following 1 scan 1 1§ e " 1
..a?erﬁ%esmnup ﬂ_ag goes OM, ] P ;E;sseggﬁlbm%ﬁgar:ﬁ‘ge!&tu !
¢ 1 ¥ h B - "
Pulse output busy flag {BT.I_SOY] " }‘ ‘] - |- 1 scan :l
= \ [This goes OFF following 1 |
This goes ON when the scan after the starup flag |
_oulse output is completed, | goes O,N_ | :
A ;
. . X1 K o !
LPuIse output done ﬂagj' (EDP) f'—_:P— scan |

Forward JOG flag (Y_3)/Reverse JOG flag (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).
-If the start flag for forward and reverse rotation go ON at exactly the same timing, forward
rotation takes precedence.

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).

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

operation and home return. (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, JOG positioning operation, home return, or pulser input enabled status
is initiated.

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

operation, and pulser input enabled operation.
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8.6 Operation at Over limit Input

JOG operation is as follows when Over limit input (+) and Over limit input(-) is ON .
The operation is possible for the direction in opposite of the input limit.

Condition Direction | Limit status Operation
Forward Over I?m?t ?nput(+):ON Table not to move, Limit error occurs.
When JOG operation is Over limit input (-):ON | Table to move.
turned ON Reverse Over limit input (+):ON | Table to move.
Over limit input (-):ON | Table not to move, Limit error occurs.
During JOG operation Forward Over I?m?t ?nput (+):ON | Table stops, L?m?t error occurs.
Reverse Over limit input (-):ON | Table stops, Limit error occurs.
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8.7 Cautions on an Over Limit Switch

A over limit input valid for a Jog operation, Home return (including Home search) and Pulser input is the
one logically found in the direction of the table movement. i.e. if an Over limit switch (-) is input for a
movement in (+) direction or an Over limit switch (+) is input for a movement in (-) direction, the table will
not stop. Please observe the followings;

- Before startup

Please make sure that an Over limit switch (+) is set in the direction of the elapsed value increment and
an Over limit switch (-) in the direction of the elapsed value decrement.

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

1) An Over limit switch, (+) or (-), is not set in a correct direction.

2) CW/CCW output method is set reverse for the connection of the Positioning unit and the motor
driver.

3) A Sign input logic is set reverse for the connection of the Positioning unit and the motor driver.

4) The control codes are to specify the reverse direction of the rotation for the pulse output (forward or
reverse) in the program.
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9.1 Sample Program

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

This is a program to start the JOG positioning operation (speed control -> position control) from JOG
operation by the external switch input.

The “Increment” method is used for the travel amount setting and the direction in which the elapsed
value increases as the motor rotates is set as the plus (+) direction.

4 - axis type 64 - point type X90
positioning unit input unit R
LR 4 JOG positioning
O operation start switch
E
=] - Positioning control
7 - start input switch
2 y,
Sl
WX0 wWxs
WX1 WX9
WXz wx10
WX3 WX11
W4
WYS
WYS
WY7
Motor
driver
— Table
oo
cofl  — [ eeeemeeeeeeeees -’
[ Ball screw 4k
u Motor \\\\\\\\\\\\\\\\WL JI\\\\\\\\\\\\\\\\\
[s]
(- side) (+ side)
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JOG Positioning Operation

Pulse output diagram

JOG positioning
operation start
a

flag |

Positioning control

start input

| Pulse output busy
fla

Pulse output done

flag

(Shared memory setting)

100h

10th = H 80 —Control code
13§ﬂ —~ K 500 —{Startup speed fs [pps]
JS‘S‘R ~ K10000 — Target speed ft [pps]
A qggn - K 100 —Acceleration/deceleration time Ac [ms]
flpps] qggn - K 10000 —{ Position command value Pt [pulse]
10000 === ====== ;
i e
500} ---==ffencmebocanncnaan- . L
1100, t [ms]
CPU—Y48 ; ;
(JGST) : 5
i Positioning control starts
:/ when the input in ON.
L} ]
CPU—X0 | b e mens
(BUSY) : :
CPU=X1 " — e
(EDP) ] :

Elapsed value (Pe)

Operations of the various flag
-X0, the Pulse output busy (BUSY) flag, is turned ON during the JOG positioning operation
and is turned OFF when the pulse output is completed.
-X1, the Pulse output done (EDP) flag, is turned ON when the pulse output is completed and

remains until any of E point control, P point control, JOG operation, JOG positioning operation, home
return or pulser input enabled operations is started up.
-The elapsed value is stored in the counter inside the positioning unit as an absolute value.

1 Positioning control i Counts at stop

y start input ‘
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Shared memory settings

Control parameter
setting content

Set values in sample
program example

Range of acceptable settings

Control code

H80 Note T
<Increment method, Linear
acceleration/deceleration>

Refer to page 16-7.

Startup speed (pps)

K500

KO0 to K4,000,000

K1 to K4,000,000

time(ms)

Target speed (pps) K10000 Specify a value larger than the startup
speed.
Acceleration/deceleration K100 KO to K32,767

Position command value
(pulse)

K10000 "o°2

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

Note 1: If the limit error occurs, set HO as the limit input valid logic can be changed.
Note 2: A set value error occurs in Absolute method.

Program
X90 Reo
— ——(oF) [ ] ----[Starting condition |
RGO .
F1 DMV , H 80 , DT 0 J---------4----- |Control code |
[ F1 DMV , K 500 , DT 2 J--ee--omed-m--- }Stanupspeed |
[ F1 DMV , K 10000 , DT 4 J------enq-n-v- Target speed |
_______________ ' Acceleration/ |
[ F1 omv . K 100 , DT 6 } |deceleration time |
[ F1 DMV , K 10000 , DT 8 J---------{----: | E&ﬁé‘_on_ff_m_aid__J
[ F151 WRT , L(TQ , DTO , K10 , H100) Tr==sewm <= bemnes | Shared memory writing!

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

[the 10 - word contacts from data registers DTO to DT9|

[are written to the shared memory addresses H100 to H109.
RS0 Y48

- - _|Starting JOG ositioning |

— | L ]

operation for the st. axis |

(ED)

94
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Precautions concerning the program

When Over limit switch(+) and Over limit switch(-) are not connected, change the limit input valid logic
using the control code. The default setting is the input existing when the power is not supplied, that is, is
the input existing without the Over limit switch connection.

- The same shared memory areas to which the various control parameters are written are used for
acceleration/deceleration control, JOG operation JOG positioning operation, home return, and other
types of control.

These should not be overwritten by other conditions.

-Set the position command value in the “Increment” method. A set value error occurs with the absolute
value.

- If 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 start flag varies depending on the number of axes the unit has, and the installation
position.

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

JOG positioning operation start input timing

When the positioning control start input (Timing input) has been already ON when turned ON the JOG
positioning operation start flag (Y_8), the positioning control is immediately started. When the positioning
control start input (Timing input) is turned ON during acceleration, also the positioning control is
immediately started.

When the positioning control start input (Timing input) does not go ON after the JOG positioning
operation started up, the pulses keep going out.
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9.1.2 Increment (Relative Value Control): Minus ( -) Direction

This is a program to start the JOG positioning operation (speed control -> position control) from JOG
operation by the external switch input. The “Increment” method is used for the travel amount setting and
the direction in which the elapsed value increases as the motor rotates is set as the plus (+) direction.
4 - axis type 64 - point type X9
pOSIIIOI'III'!g unit p input unit r ‘JOG pos‘honlng .
| operation start switch

Positioning control
start input switch

[ E"':‘;I

Table
‘. ________________
Ball screw —
Motor LAY AALAAAANANAN
(- side) (+ side)
Pulse output diagram

(Shared memary setting)
wnF H 80 ] controlcase
im F K 500 statup speed fs [pps]

1o K 10000 — Target speed f (pps)
y o E K 100 ] Accelerationideceteration time Az (ms)
flpps] 108 K -10000 | Postion command valua Pt [putsa]
10000 ==nn= -
H
-10000 pulses
500t
100,
. » tims]
JOG positioni CPU—Y48 H
‘operation start (63T —r-l
H Positioning control start
H when the input is ON.
Positioning control H I_I H
wming iny H H H
(Termtlnal Nng Bguélr B14) : :
CPU—X0 SOUNITRPRNES. IRTNRTRRNIPI
Pulse output busy flag [BUSY) —! :.
H :
Pulse output done fi CPU—X1 H
= i
i
Elapsed value et o 1
Pe) sl e e i ]
Count B
i Positioning control | Counts at stop
+ start input :

Operations of the various flag

-X0, the Pulse output busy (BUSY) flag, is turned ON during the JOG positioning operation
and is turned OFF when the pulse output is completed.

-X1, the Pulse output done (EDP) flag, is turned ON when the pulse output is completed and
remains until any of E point control, P point control, JOG operation, JOG positioning operation, home
return or pulser input enabled operations is started up.

-The elapsed value is stored in the counter inside the positioning unit as an absolute value.

©
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JOG Positioning Operation

Shared memory settings

Control parameter
setting content

Set values in sample program
example

Range of acceptable settings

H80 Note 1
Increment method, Linear
acceleration/deceleration

Control code

Refer to page 16-7.

Startup speed (pps) K500 KO to K4,000,000
K1 to K4,000,000
Target speed (pps) K10000 Set a value larger than the
startup speed.
Acceleration/deceleration
time(ms) K100 KO to K32,767
Position command value . K -2,147,483,648 to
(pulse) K-10000 Note 2: K2,147,483,647

Note 1: If the limit error occurs, set HO as the limit input valid logic can be changed.

Note 2: A set value error occurs in Absolute method.

Program
X91 R -
— ——(DF) [ ] ----[Starting condition |
ROT .
—F— F1 DMV , H 80 , DT 0 J---------4---- [Control code |
[ F1 DMV , K 500 , DT 2 JF---------4----- | statup speed i
[ F1 DMV , K 10000 , DT 4 J---------4---- | arget speed |

yAcceleration/

[ F1. DMV , K 100 , DT 6 J---------4----- |deceleratilontime :
[ F1 DMV , K-10000 , DT 8 J---------{---- |Ggion command
[ F151 WRT , KO, DTO , K10 , H100 J--------}---- |Shared memory writing
T T s e

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

| the 10 - word contacts from data registers DT 0 to 9 |

| are written to the shared memory addresses H100 to H108 |
R91 Y48

— L]

___ _|starts JOoG positioning ) |
if)peratlcm for the 1st. Xis|

{ED )
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Precautions concerning the program

When Over limit switch(+) and Over limit switch(-) are not connected, change the limit input valid logic
using the control code. The default setting is the input existing when the power is not supplied, that is, is
the input existing without the Over limit switch connection.

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

-Set the position command value in the “Increment” method. A set value error occurs with the absolute
value.

-If the values for the startup speed, the target speed, position command value 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 start flag varies depending on the number of axes the unit has, and the installation
position.

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

JOG positioning operation start input timing

When the positioning control start input (Timing input) has been already ON when turned ON the JOG
positioning operation start flag (Y_8), the positioning control is immediately started. When the positioning
control start input (Timing input) is turned ON during acceleration, also the positioning control is
immediately started.

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

JOG positioning operation

-When the flag for JOG positioning operation start flag (JGST) (Y_8) is turned ON, a speed control,
automatic acceleration/deceleration, in accordance with the specified data table, and the table travels
for the value set by the positioning control start input.

-S Acceleration/Deceleration can be selected. (Sin curve, Secondary curve, Cycloid curve, Third curve)

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

Operation example
When the flag for initiating JOG positioning operation is turned ON, acceleration/deceleration is carried
out repeatedly, in accordance with the settings, and then the operation stops.

i @‘IControi code

|
E B startup speed |

Data necessar .
for operation pa— : (©) Target speed |
|
|

(@) Acceleration/deceleration time

(@) Position command value

(Terminal No.B5 or B14)

f[pps] I
A i
|
i ! ¥ :
' : 1 '
N | : ' :
JOG paositioninig : : ! :
operation executed | : © ® | ,
: i i
@I | : :
e — > ] :c—) o
P © ¢ : F@ 1 timsl
: : :
CPU—Y48 : ; E
(JGST) r-l . :
; :
Positioning control start input H '
(Timing input) H I_I :

CPU—X0
(BUSY) _[ .................................................. I
CPU—X1 HEARTasR RS ANARE R AN SR AR R AR ST A R
(EDP) : |
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When Y48 is set to ON in the program, the motor of the first axis begins accelerating.

X0 is a Pulse output busy (BUSY) flag that indicates that operation is in progress, while X1 is

a Pulse output done (EDP) flag that indicates that operation has been completed. After

operation has been completed, the EDP flag remains ON until the next operation request is

issued.

When the positioning control start input (Timing input) is turned ON, the pulse for the position command
value is output.

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. However, for repeating the same operation,
re-setting is not necessary.

When the control code is not changed, re-setting every startup is not necessary since the values written
once after Power ON are retained.

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

-Startup speed

-Target speed

-Acceleration/deceleration time

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

Data for
JOG positioning operation

(

i (@—{ Control code |
|

|

|

|

Shared memory

(&) Startup speed |
(©—{ Target speed | !
Acceleration/
@ ~.
!
)

L]
e
)

L ool
EBlFEY oof
= = | M
- T

deceleration time

©— Position command
value

Step 2: Executing the operations

Operation begins when the flag Y48 for JOG positioning operation 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 pulse count for the position command value, which are output
after the positioning control start input.

RSO0

Y48
=
G o—— JOG positioning operation

: flpps] 4
Elx; il"l
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9.3 Operation of the Input and Output Flag at JOG
Positioning Operation

CQutput frequency
flpps]

ft1

ft2
fs
[ 1 e 0 1 B u ] [ [ B
Pulse output begins withi T ignal | ’ . v Timet[s
Sty | sty | P &
flag goes ON flag is ON. . ' '
; ; : H - :
ve | : : e . : : :
JOG positioning] Y_ : : ! : e : n. . :
opeartion start” |[(JGST) J:,-I : : n [ : T : :
flag ' ' H ' ' H i s '
[ 1 M Ll ] P [ [l '
: : H :
[ = [ ' " '
' i
Positioning - n - X I-I -
control v ' R 0 0
start input i ' . : r

Tiis goes ON Tollowing | | * [This goes OFF when the
;Iacru‘ea;%rfihe starup E‘/pulsegoutput is completed.
A

Pulse output X_0 w3 - L ; : !
(BUSY) fmd . —iJ— 1scan 1= tsean I

i This goes OFF following | +
Ihis poas ONwhan it 1 sca% after the stanupg : H

pulse output is r‘.ornpletec'l. flag goss ON. ; : :
: N f ; : j

X 1 ; O 0
ggl'féeﬁoa‘gp“' (EDP) ot 4 | 1scan I =} 1scan !

' ' '
' ' " " '
1

-+ -

JOG positioning operation start flag(Y_8)

1. JOG positioning operation is initiated based on the parameters written to the positioning unit.

2. JOG positioning operation is not initiated during the time that the pulse output busy flag (X_0) is ON.
(already initiated.)

3. JOG positioning operation start flag is reset when the power supply is turned OFF.

Pulse output busy flag(X_0)

1. This goes ON with the next scan after JOG positioning 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 flag is reset when the power supply is turned OFF.

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

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

Pulse output done flag(X_0)

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

and pulser input enabled operation.
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9.4 Operation at Over limit Input

JOG positioning operation is as follows when Over limit input (+) or Over limit input(-) is ON.
The operation is possible for the direction in opposite of the input limit.

Condition Direction Limit status Operation
Lo . Table not to move,
Over limit input (+):ON Limit error occurs.
Forward
Over limit input (-):ON Table not to move,
When JOG positioning ) Limit error occurs
operation is turned ON Lo ) Table not to move,
Over limit input (+):ON Limit error occurs
Reverse Lo Table not to move
Over limit input (-):ON Limit error occurs.
Lo ) Table stops,
During JOG positioning Forward Over limit input (+):ON Limit error occurs.
ti L
operation Reverse Over limit input (-):ON Table stops,

Limit error occurs.

9-13



JOG Positioning Operation FP2 Positioning Unit

9.5 Special Mention

Positioning control start input (Timing input) and where to stop

The FP2 Positioning unit performs the process in the very high speed, so that it starts counting the
number of the output pulses within 15us from when the positioning control start input (timing input) is ON
during the JOG positioning operation. The time is always stable, enabling the table to stop at the
specified very accurately. Since each axis is completely independent, the high-accurate stop is possible
even with the multiple axes.

Role of JOG positioning start flag(Y_9)

Turn ON this flag in the program, so that the JOG positioning operation starts. Even if the Positioning
control start input (Timing input) (to terminal No. B5 or B14) is OFF, this can be used for confirming the
operation status.

Role of timing input monitor flag (X_D)
Turn ON this flag in the program, so that the Positioning control start input (Timing input) status can be
monitored.
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10.1 How to Use Home Return

10.1.1 Return to Home Position by a Home Search

Home Search

When the home position is in between where the table travels or when the direction of the home return
could be in the both directions, the Home return in the both directions can be performed using Over limit
switch (+) or Over limit switch (-).

Setting the control code Lower the 6th. bit to 1 allows a home position search.

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

-When Near home input exists in the direction of home return
The table slows down near the near home and stops at the home position.

Return position Current position

|
!

{-) side Return direction  ————— .

Ball screw T T T T T (+) side
Mator AR RRARY AN BASSANRRARRER :|
S
{ \ !
Swen E] %] ? f
\ /
Home switch J." | Near home switch I,-"l ?;ﬁéﬁ'{ﬂf

-When Near home input does not exist in the direction of home return
1) Home return operation starts in the direction specified in the program. The table travels to the

position where Over limit switch(-) is made.
Current position

(-} side

(+) side

AT T TR TL TR R LY :|

Maotor
7

|
Qver limit E
swilch (-)
| Qver limit

f \
Home switch | | Near home switch | switch (+)

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

Over limit position (-) Mear home position
! @ !
! — I
(hside [T 1
E | L {+) side
Mator l\‘ BAAAAN \\\\\\\‘ | k\\ SO RRRAARRARRARRRANY
‘q—‘—-
Ovwer limit % %] %] f
switch () /
) * Ovwer limit
Home smtch' \Near home switch [ switch (+)
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3) When the near home is detected again, the speed slows down from the target speed to the startup

speed and the table stops at the home position.

Home position Near home
position

Cysit o

(+) side

Motor TTTTRIITINNY | {ENIY) AARAALANRARNNNS \\\\\\\\\\]

?Jﬁé#??'/ ? ? _.

/ Over limit
/ switch (+)

Home switch | I'\ Near home switch

-When Near home input is ON during home return
1) Home return operation starts in the opposite direction of the one specified in the program. When the
near home return input changes from ON to OFF, the table reverses its direction.

Mear home position
Current position

------ >
(=) side
(+) side
Motor | SEETERTRTTRRTCRRRTCRY| | [ aaaseassy j
S
L
Qwer limit !
switch (=)
Over limit
Home switch Near home switch switch (+)

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

Home position Near home
position

(-) side H

(+) side

Motor | [ETTITTITRITY | GTTR]| | [FTTITIITITTITIITIIIIIRITY ]

. .
Over limit ya [ !
switch (=) 7

Over limit
Home switch Near home switch switch (+)

Note:

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

- In the home search operation, the deceleration stop operation starts when the limit is input.
Therefore, the pulses only for the acceleration/deceleration time that was specified in advance in the
home return operation are output. (Not for the instant stop.) Change the acceleration/deceleration
time to adjust the time before stopping the pulses and outputting the reverse pulse after the limit
signal input.
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10.1.2 Home Return (Compatible with AFP2430, AFP2431)

Compatible mode with the current models

This is a mode which is compatible with FP2 positioning unit (Product number: AFP2430, AFP2431) in
the program.

When the home position is in between where the table travels, the table does not reverse the direction
but stops by detecting Over limit switch (+) or (-).

Setting the control code Lower the 6th. bit to 0 invalidates a home position search.

-When Near home input exists in the direction of home

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

) side ] Return direction )
Ball screw d ik e bbbl L Ll f h (*) side
Motor \\\\\\\\\\YL Jk\\\\\\\\\\\\\\\\\\ll_ J|'\\\\\\\\\\\\\ :|

Over limit i /
switch (-) / J,/
/
[ \ / Over limit
Home switch x | Mear home switch | switch (+)

-When Near home input does not exist in the direction of home return
1) Home return operation starts in the direction specified in the program. The table travels to the

position where Over limit position (-) is made.
Home position

(+) side

Motor | [N ;E\\\\\{ jk\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\]

ho-eoond

Over limit
switch (=)

] QOver limit
Home switch Near home switch | switch (+)

Note: If the home switch is ON when Home return is requested, the unit recognizes the table is already
home-returned. Therefore, the table will not move any further and completes Home return.

2) When Over limit switch (-) is detected, the operation stops.
Over limit position (-)
|
!
(-) side

i (+) side
N

Motor EX[ | Jl\\\\\ SOV NNNRNRANNY AUV NRANARAN
|

Over limit
Home switch Near home switch switch (+)

Qver limit
switch (-)
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Home Return

10.2 Sample Program

10.2.1 Search to home in the Minus Direction

Search to the home position is carried out in the minus direction.
The direction in which the elapsed value increases as the motor rotates is set as the plus (+) direction.
The home input is connected to the Z phase output of the motor driver, or to an external switch or a

sensor.
4 - axis type : .
positioning unit . 64 - paint type input unit X100
| 9 . Home return switch
g | ~
( iz =
Motor
driver Table
() side )
Ball screw (+) side
n !
Motor N AN SASARARAARAY N \‘1L Jk\\ kY N AN :|
Owerlimit |
switch () /? %] %
/ A
. Over limit
Home switch Near home switch swilch (+)
Pulse output diagram
(Shared memory setting)
onE H DO = Contrei code
o [ K 500 — stanup speed fs [pps)
1o K 10000 ] Target spoed f [pps]
om E K100 f Accessrationidecateration time Ac [ms)
fleps]
| Direction of elapsed value >
t [ms]

Home return start| ~ CPU—Y42
{ORGS)

Extomel-x7
put (DOG)

H This | legie f detect
... D okl dueckon

Exomal-xe
(25G)

affect operation.

Deviation
wviation counter o— COUriEr
clear output Extornal clear,

Daviat
Pulse output CPU—X0 :. |
busy flag (BUSY) v

cru-xs

'

E Pulse width of

| Iabmlhns (Can mm
to 1 Sl

H the contrel )

{ORGE)

espsiaie o) [ OO XS

Count (D ]
When home return is :
done, count value
becomes o.
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Shared memory settings

Control parameter Set values in sample program .
setting content example Range of acceptable settings
HDO "°

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. (Refer to page 16-7.)

Acceleration/deceleration method:
Linear acceleration/deceleration
Control code Direction of home return:

- direction of elapsed value

Home input logic:

Input valid when the power is ON

Startup speed (pps) K500 K1 to K4,000,000
K1 to K4,000,000

Target speed (pps) K10000 Specify a value larger than the
startup speed.

A_cceleration/deceleration K100 KO to K32,767
time(ms)

Note: Home search function is valid.
Note: If the limit error occurs, set H50 as the limit input valid logic can be changed.

Program
X100 R100 [ e -
I 7 Condition of H
— | { DF ) L d ""'lr]o_n']e_;e_lirr_]__ |
R100

—}F— F1 DMV , H DO , DT 0 J---------4----- jControl code |
[ F1 DMV , K 500 , DT 2 Jree-mmmedommm | startup speed |
[ F1 DMV , K 10000 , DT 4 J---------1----- | Target speed

6

[ F1 DMmv , K 100 , DT 1 | Acceleration/

_____________ I'Shared memory ;
[ F151 WRT , L?g, DTO , K8 , H100 } naresd memory |
| 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 va2 |
—| [ ] - -~ -{Home return start
{ED)
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Precautions concerning the program

When Over limit switch (+) and Over limit switch (-) are not connected, change the limit input valid logic
using the control code. The default setting is the input existing when the power is not supplied, that is, is
the input existing without the Over limit switch connection.

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

-If the values for the startup speed, 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.
Set the startup speed to 1pps or more.

-The number of the start flag varies depending on the number of axes the unit has, and the
installation position.

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

-The control code settings vary depending on the logic of the near home input and the home return input
which have been connected.
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10.2.2 Search to the home in the Plus Direction

Search to the home position is carried out in the plus direction.

The direction in which the elapsed value increases as the motor rotates is set as the plus (+) direction.
The home input is connected to the Z phase output of the motor driver, or to an external switch or sensor.

4 - axis type positioning unit

54 - point type input unit

X101
\Home return switch

Table

Ball screw

Return direction
—_—

(+) side

AARRRRRNRARERRERY

R\\ SARRRRRRRRNRANEAY \\\\\\\\\

-
WXO WXB
WX1 WXZ
W2 WX10
WX3 WX11
w4
WYS
WYE
wY7
Motor
driver
-) side
o0 ( )
o 0_|
\ I . Motor
Lle

/i
4

d

s

U

?

Near home
switch
| Over limit . Over limit
switch (-) Home switch | switch (+)
Pulse output diagram
(Shared memory setting)
:‘Ig?: - H D4 < Control code
:%: - K 500 = Startup speed fs [pps]
198nE K 10000 o Target speed ft [pps]
1980 K 100 = Acceleration/deceleration time Ac [ms]
f [pps] RS Direction of increasing elapsed value @
10000 z
500 H
; >
100 ¢
— t [ms]
PUBKES) 1
: - J:-q_Th naII ic follcwn detectlon
Mear home input I (0OG) g%%e'g hoen ntact done not --.
External—_X§ —l
7
Pulse width of about
Devwiation counter Deviation i o s {Cang)e chasrzged
clear output External— counter 1R Oms s, )
output I
Pulse output CPU- X0
busy g BUSY) :
U,

Count (£)

When home retum is done,
count value becomes 0

/
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Home Return

Shared memory settings

Control parameter
setting content

Set values in sample program
example

Range of acceptable settings

HD4 "o®©

Linear acceleration

/deceleration

Direction of home return:

+ direction of elapsed value
Home input logic:

Input valid when the power is ON

Control code

Acceleration/deceleration method:

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. (Refer to page 16-7.)

Startup speed (pps) K500 K1 to K4,000,000
K1 to K4,000,000
Target speed (pps) K10000 Specify a value larger than the
startup speed.
Acceleration/deceleration K100 KO to K32,767

time(ms)

Note: Home search function is valid.

Note: If the limit error occurs, set H54 as the limit input valid logic can be changed.

Program
X101 R101 P —
| HDF\ r 1 I _ Condition of
/ [" home return J
R101 o~
| —[ F1 Dmv H D4 R e — —L‘, Control code i
[F1 DMV K 500 DT 2 o] ___|. startup speed |
[ F1 DMV K 10000 DT 4 }7_}. Target speed i
]
1 Acceleration/
[F1 DMV K 100 DT 6 }‘ """""""" 1" deceleration timeJ
o T T T/ T T
[FI51WRT KO DT0 K8 H100 Joi-rs Shared memory |

[ A

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 ]
Y42

R101

writing J

T T T TTT T T T T

| o |

I L J |
{fep
BB

Home return star‘tJl
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Precautions concerning the program

When Over limit switch (+) and Over limit switch (-) are not connected, change the limit input valid logic
using the control code. The default setting is the input existing when the power is not supplied, that is, is
the input existing without the Over limit switch connection.

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

-If the values for the startup speed, 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.
Set the startup speed to 1pps or more.

-The number of the startup flag varies depending on the number of axes the unit has, and
the installation position.

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

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

10-10



FP2 Positioning Unit

Home Return

10.2.3 Home Return in the Minus Direction (Compatible mode with the current
models)

Returns to the home position are carried out in the minus direction.
The direction in which the elapsed value increases as the motor rotates is set as the plus (+) direction.
The home input is connected to the Z phase output of the motor driver, or to an external switch or sensor.

4 - axis type int type
posmomtgs unit \ y lnpﬁt unit %100
— — 'y
e g T
| P "\ .Home return switch
' i Lal [
Sl | @
WXO W8
WX1 Wxa
WX2 WX10
WX3 WX11
WY 4
WYS
WY
Motor wra o
driver Return direction Table
— -) side 4—
oo.:. ) (+) side
Ball screw
\ §H7 -4 SAAANRRRNRARES \\\‘1 }\\\ SASSAAARANNRRY D
-
Home y
Near home switch |
Pulse output diagram
(Shared memory setting)
e F 1 90 o control code
lom | K 500 ] Startup speed fs [pps]
1o | K 10000 — Target speed ft [pps]
lom b K100 - Acceleration/deceleration time Ac [ms]
f[pps]
10000
500 f===--
t [ms]
CPU—Y42 |
Home return start (ORGS) f 2 H
e | —| R T N
e L
w ©oG) H ag does not affect operation.
- External—X6 i
] - [
clear ou clear
L Slitput : i (P compl 208
Pulse output CPU—X0 I l
busvﬂagp (BUSY) fda-ozcnsansonounsnossonnsasensaseeacransaneananne s I
CPU-—X8 ;
(ORGE) t
Elapsed value (Pe) W 0
H Count ®

When home retum is done,
count value becomes 0.
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Shared memory settings

Control parameter
setting content

Set values in sample program
example

Range of acceptable settings

H90 Note

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 ON

Control code

Acceleration/deceleration method:

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. (Refer to page 16-7.)

Startup speed (pps) K500 K1 to K4,000,000
K1 to K4,000,000
Target speed (pps) K10000 Specify a value larger than the
startup speed.
Acceleration/deceleration K100 KO to K32,767

time(ms)

Note: If the limit error occurs, set H10 as the limit input valid logic can be changed.

Program
X100 rR100 |
Il ( DF ) r 1 - |Cond|t|onofhome i
1T \ / L J oretun
rRo0
—F— F1 DMV , H 9 , DT 0 Jo====ceemdema= [Control code 7|
[ F1 DMV , K 500 , DT 2 JF-------medremmt | startup speed |
I: F1 DMV , K 10000 , DT 4 ]- --------------- Target speed |
1Acceleration/
[ F1. DMV, K 100 , DT 6 } _______________ deceleratllontlme |
[ F151 WRT , gg , DTO , K8 , H100 }--------}---- l'sFa'r&'m_e'm_or'yTv}m;ﬂ

This specnfes the postioning 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
I

Y42

i
L
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Precautions concerning the program

When Over limit switch (+) and Over limit switch (-) are not connected, change the limit input valid logic
using the control code. The default setting is the input existing when the power is not supplied, that is, is
the input existing without the Over limit switch connection.

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

-If the values for the startup speed, 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.
Set the startup speed to 1pps or more.

-The number of the start flag varies depending on the number of axes the unit has, and the
installation position.

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

-The control code settings vary depending on the logic of the home return input and the near home
input which have been connected.
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10.2.4 Home Return in the Plus Direction (Compatible Mode with the Current
Models)

Returns to the home position are carried out in the plus direction.
The diretion in which the elapsed value increases as the motor rotates is set as the plus (+) direction.
The home input is connected to the Z phase output of the motor driver, or to an external switch or sensor.

P . Yior
“Tra
g 8 0 N\ Home return switch
[ )
'S 1]
P —— - —y——r
WHO WiB
WK1 WS
WKZ WK10
WH3 WX
wWra
WYS
WYE
Motor w7
T”_:elr () side Table Return direction
%c? — Ball screw J _’ (+) side
\, H —— Motor AUARRRRAN kN \\\\\\J BARS SO :|
— ]
Near home switch T <
Home /
Pulse output diagram
(Shared memory setting)
:?: - H 94 — Control code
o2
103: - K 500 = Startup speed fs [pps]
1oanl K 10000 — Target speed ft [pps]
18?: - K 100 — Acceleration/deceleration time Ac [ms]
A
f [pps] R\, _ Direction of increasing efapsed value @
10000
500
-
: -

] t [ms]

'¢——- The signal logic following detection

- -7 3
Near home input | EXtemal oog) ——F——————---eeeeeeeee otthe o home contact done not ...

SR 1

?%ssewth of about (Can be changed

Deviation counter Deviation - to 10 ms ysin
lﬁe control co%e.}

o Counter
clear output External priet
output

Pulse out] CPU—
busy flag put (BLy]g‘(]
Ui —
Elapsed value (Pe) [ W'O

Count @ _/
‘When home retum is done,

count value becomes 0.
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Shared memory settings

Control parameter
setting content

Set values in sample program
example

Range of acceptable settings

Control code

H94 ™°©

Acceleration/deceleration method:
Linear acceleration/

deceleration

Direction of home return:

+ direction of elapsed value
Home input logic:

Input valid when the power is ON

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.
(Refer to page 16-7.)

Startup speed (pps)

K500

K1 to K4,000,000

K1 to K4,000,000

Target speed (pps) K10000 Specify a value larger than the
startup speed.
Acceleration/deceleration time K100 KO to K32,767

(ms)

Note: If the limit error occurs, set H14 as the limit input valid logic can be changed.

Program

X101 R101 Sl

— ——(oF) i -~-~{Condition of home retur

R101 iR

—F—{ F1 bmv , H 94 , DT 0 J---------{----- [Control code !
[ F1 DMV , K 500 , DT 2 Jr----e-meq-me | Startup speed :
[ F1 DmvV K 10000 , DT 4 J---------H---- !Targetspeed |
[ F1 DMV , K 100 , DT 6 J--------- -~ {aseSieration time !
[ F181 WRT , Ko , Dm0 . K8, H100 F--——-—f-—- {Shared memory writing !

This specifies the positioning unit in
slot No. 0, from switch

| the 8 -word contents from data registers DT0 to DT7 |

[ are written to the shared memory addresses H100 to H107. |

R101

—|

Y42

r 1
L Jd

hY

{ ED

A
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Precautions concerning the program

When Over limit switch (+) and Over limit switch (-) are not connected, change the limit input valid logic
using the control code. The default setting is the input existing when the power is not supplied, that is, is
the input existing without the Over limit switch connection.

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

-If the values for the startup speed, 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.
Set the startup speed to 1pps or more.

-The number of the start flag varies depending on the number of axes the unit has, and the
installation position.

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

-The control code settings vary depending on the logic of the home return input and the near home
input which have been connected.
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10.3 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 flag 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

flpps] B)\rectiuﬂ of decreasing elapsed lime§=
@ t [ms]
CPU—Y42
2 S|
1 External—X7
2

. Ext |—X6
e ) [ ]
=0 Deviation Pulse width of
ag;}agﬁtn&?umer Exlernalﬁc{;c;“‘"'}?(:r; about 1 ms
oy |
busy flag (BUSY)
oPU- X8
(ORGE)

Elapsed value (Pe)

Count()
When Y42 is turned ON in the program above, 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.

-Control code can change the home return direction, home input valid logic, near home input valid logic,
with or without home search and limit input valid logic.

-Operation is determined by the following four types of data.

- Control code

- 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 — e e — o — o — i ———

(@—{Control code |
i (b)—{Startup speed |
|

|

Shared memory

| ©—{Target speed
i (d)—{Acceleration/deceleration time
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Step 2: Executing the operations

The startup flag Y42 is turned ON.

The control code determines whether S acceleration/deceleration or linear acceleration/deceleration is
used.

When the startup flag is turned ON, acceleration takes places for the acceleration/deceleration time it
takes to reach the target speed, and the table moves.

H—

t[ms)

. : i O T T T T T Y
L
* ]
\ /1 )
Home switch (X8) / Near home switch (X7)

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

flpps]

1 ON
! MNear home switch (X7)

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

flpps]

L. J

ON
! Home switch (X6)
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10.3.1 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
(Shared memory setting)
1000

soin = H 10 —{Control code
15%: - K 100 = Stariup speed fs [pps]
100 LK 5000 = Target speed fi fops]
15'32 - K 200 —Acceleration/deceleration time Ac [ms]
A
f[pps]
ft (5000)

fs (100)

t [ms]

CPU—Y42
(ORGS)

The signal Eogic following
detection of the near home
flag (DOG) done not affect
operation.

External—

Near home
flag

External— Home input

(Z phase :
Slgnal) Deviation

Qutput for

j""'_’]

External e AppIOK. 1Ll
= counter ===
s (G baoed
' the control code.)
CPU—X0 _l _______________________________________________ l—
(BUSY) g H
CPU—=X8 | e D ey e n : .
(ORGE) The signal logic following

detection of the near home

MMM ™= === === mm s e e | opération.
eisea vaie (o) [ WM A

: Count ©® /‘,
i *When the home return :
' has been completed, When home return is done!
the X8 (ORGE) goes ON. count value becomes 0.
Note:
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
Note:
When Home return is completed, the elapsed value stored in the shared memory is cleared and
the deviation counter clear output signal is output for about 1ms at the same time. This output
time can be changed to about 10ms using the control code.
Note:

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

Home Return: does not operate.

Home Search: starts home search operation.
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10.3.2 Operation If the Home Input is Through an External Switch

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

When a 4 - axis type positioning unit is mounted in slot 0
Example of specified data
(Shared memory setting)
100h

1wih [ H 10 ={Control code

102h

103h | K 100 —Startup speed fs [pps]

}8@2 — K 5000 —Target speed ft [pps]

}8{?2 — K 200 = Acceleration/deceleration time Ac [ms]

f [pps] |"|
ft (5000)

fs (100) { \
ic(ZO{ﬁ: EdQESIDf signal The signal logic following tms]
f defected detection of t?le near home
i flag does not affect
r-l /\ A operation.
CPU—Y42(ORGS) — T
MNear home L/ \,/.l'
External— fiag =2
() ~.f]
External— Home input oyl R
Deviation \ I a;gjplggx_ ri’”l-'ns (Can be changed
External— counter - :ﬁ 10 mts. uls.srﬁ?j
clear output e control code.)
CPU—X0(BUSY) \
CPU—X8(ORGE) B SR e S
Signals input during
deceleration are not view
S R as home input signals.
Elapsed value (Pe) W
: Count O

When home return is done,
“When the home return has been complated, the X8 (ORGE) goes ON.  count value becomes 0.

Note:
Home input signals input during deceleration are not viewed as home input signals.
Deceleration continues without stop ping until the startup speed is reached, and then
the motor continues to rotate at the startup speed until a home input signal is input.

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

Note:

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

Home Return: does not operate.

Home Search: starts home search operation.
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10.4 Action of the I/O Flag Before and After a Home
Return Operation

Output frequency
flpps] 4

o R g ep—

-

Time t [ms]

0.02 ms after the starup

Pulse output begins width
flag goes ON

Deceleration begins at

the leading edge of the
near home input.

Pulse output stops at
the leading edge of the

home input
Home input X 6
(ZSG)
This is output for
approximately 1 ms after
the home return has been
completed.

Deviation counter

clear output =
P This goes ON following This goes OFF when
1 scan after the startup the pulse outputis
flag goes ON completed.
X0 1 scan
Pulse output Tt [ i e o B BT S S R
busy flag (BUSY) ' This goes OFF when E point
1 This goes ON when the contral, P point control,
H pulse output is completed JOG operation, JOG positioning
' operation, a home return, or
1 pulse input operation is started.
Home return X8 :
done (ORGE) !
f The pulse output done flag
B done not go on when a
H home return is completed
Pulse output XA :
done flag (EDP) :
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Home return start flag(Y_2)

1. Home return is initiated based on the parameters written to the positioning unit.

2. The flag is not initiated during the time that the pulse output busy flag (X_0) is ON.
(It has already been initiated).

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 page 10-24.>

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 page 10-24.>

Deviation counter clear output
1. This goes ON for approximately 1 ms or 10ms after the home return has been completed.

- This is used in systems in which a servomotor 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).

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

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, JOG positioning operation, a home return, or pulser input operation is started.

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, JOG positioning operation or pulser input operation is completed.

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

-This flag is common to E point control, P point control, JOG operation, JOG positioning operation and
pulser input operation.
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10.5 Checking the Home and Near Home Input Logic

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

In cases like that below, when power is supplied to the input circuit of the unit, the “Power supplied”
control code for the program is selected from the control code table.
(Refer to page 16-7.)

When to specify “Input valid when power is supplied”:
-If the input switch contact is the “a” contact
-If 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

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
the "a" contact. home or near home position is detected.

10.5.2 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 page 16-7.)

When to specify “Input valid when power is not supplied”:

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 "Mnternal 1

|
Input sensor i

Positioning unit Power

Y S S

Current stop flowing when the home or | | Current stop flowing 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 OFF when the
the "b" contact home or near home position is detected.

10-23



Home Return FP2 Positioning Unit

10.6 Practical Use for a Home Return

10.6.1 When One 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 settings
The control code in the shared memory should be set as indicated below.

- Home input logic: Input exists when power is supplied.

- Near home input logic: Input exists when power is not supplied.

- Operation
When Home return is started, the motor rotates in the direction of home return
The motor rotates at the startup speed.
At this time, the near home input is already ON due to the Input logic setting.
The motor stops when the home input is made.

Example:
(Shared memory selling)
100h Home
= H 30 ={Control code
.'}mz“ ' LTI |

1 I[;'JR = K 100 ={Stanup speed fs [pps]

1040 £ 5000 | Target speed f [pps]

106h [ JAcceleration/deceleration
ohC K 20 Timeiacims)

T (100} I

t[ms]

CPU~Y42(ORGS) []
Extermal— "{‘;;" L ;;i _______________
External— Homa input _I Butputfor
Extarmals 553'?\?.[:'9" approx. 1 ms

ear output

CPU—X0(BUSY) |

CPU—X&(ORGE]

Stapead vakisPl ] : :: : n

Count @ ;\_
! When home return is done,
count value becomes 0

Note:

-Home return is executed at the startup speed.

-When the home input is connected to the Z phase output of the motor driver, one switch can not be
used as the home input.

-The above example is only applicable when the home return (in a compatible mode with the current
models) is executed.

Reference (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.

-There is only home input switch.
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10.6.2 When One Switch ON and OFF are assigned to Near Home Input and
Home

Environment available for this
The system in which the near home input switch is once turned ON and then OFF when the home return

is started.

Near Home Home Home

IIII.-I | nip

Z | pmmm | |mmmm | e
N .\._\,'. ! * L._../‘
Lo ||

Example of usage method

-Connection

Near home input and home input are connected to the near home input switch.

Switch
(near home switch)

(To home input (B3 or B12)

[ To near home input (B4 to B13) ]41
+
(To (A3, A5) or (A12, A1d) E—
24V DC

-Input logic setting (When using the switch of “a@” contact)
Set the control code of the shared memory for the following;

Home input logic: Input Valid when power is not supplied

Near home input logic: Input Valid when power is supplied
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-Operation
When a home return begins, the motor rotates in the direction of the home return.
When the near home input switch is turned ON, the speed slows down to the startup speed.
The motor rotates the further and the near home input will be OFF.
At this point, the home input should already be ON, as a result of the input logic, and the motor
stops.

Example of data specification . <
(Shared memory setting) Near Home  Home Home
100h np | | nup
101h | H 0 =~ Control code 1 i
102h |

103n [ K 100 - Startup speed fs (pps) | 74 3 m DT TTTTT 7

}g‘;’; ~ K 5000 —Target speed ft (pps) 3 ; i
Acceleration/ 3
106h L k 200 —decsleration time

; ! wol [V
107h Ac (ms) ON | OFF'@ l

f [ppsl /

ft (5000) ——-

fs (100)

t [ms]

Ac Edges of signal !
(200) detected H

CPU—Y42(ORGS) [T] 2\

Fid LY
_, Near home y
External input L/ \ : |

External— Home input I \\1n

Deviation " Outeutfor
External— counter p
clear output | approx. 1 ms

CPU—X0 (BUSY)

CPU—X8 (ORGE)

Note:

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

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

Reference (Key Points):

-Practical application of input logic. Reverse the logic of the near home input and the home input.
-When the switch is ON, the near home input is to be ON.

-When the switch is OFF, the home input is to be ON.

-One switch is to be connected with the home input and the near home input.
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Home Return

10.7 Operation at Over limit Input

Home return operation is as follows when Over limit input (+) or Over limit input (-) is ON.
The operation in the direction in opposite to the input limit is possible.

Home Return (without home search)

Condition Direction Limit status Operation
Lo . Table not to move,
Forward Over limit input (+):ON Limit error occurs.
When Home return is Over limit input (-):ON Table to move
turned ON Over limit input (+):ON Table to move
Reverse A . Table not to move,
Over limit input (-):ON Limit error occurs.
Lo . Table stops,
During Home return Forward Over limit input (+):ON Limit EITor 0CCurs.
operation Reverse Over limit input (-):ON Table stops,

Limit error occurs.

Home Return (with home search)

Condition Direction Limit status Operation
Forward Over limit input (+):ON Table to move
When Home return is Over limit input (-):ON Table to move
turned ON Over limit input (+):0N Table to move
Reverse —
Over limit input (-):ON Table to move
Lo . Automatic-reverse
During Home return Forward Over limit input (+):ON operation
operation Lo . Automatic-reverse
Reverse Over limit input (-):ON operation
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10.8 Cautions on an Over Limit Switch

An over limit input valid for a Jog operation, Home return (including Home search) and Pulser input is the
one logically found in the direction of the table movement. i.e. if an Over limit switch (-) is input for a
movement in (+) direction or an Over limit switch (+) is input for a movement in (-) direction, the table will
not stop. Please observe the followings;

- Before startup
Please make sure that an Over limit switch (+) is set in the direction of the elapsed value increment and
an Over limit switch (-) in the direction of the elapsed value decrement.

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

1) An Over limit switch, (+) or (-), is not set in a correct direction.

2) CW/CCW output method is set reverse for the connection of the Positioning unit and the motor
driver.

3) A Sign input logic is set reverse for the connection of the Positioning unit and the motor driver.

4) The control codes are to specify the reverse direction of the rotation for the pulse output (forward or
reverse) in the program.
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10.9 Special Mention

The time from the home input to the pulse output stop during the home return (home
search)

The FP2 Positioning unit performs the process in the very high speed, so that it starts counting the
number of the output pulses within 1ps from when the home input is ON. The time is always stable,
enabling the accurate home return (home search) operation. Since each axis is completely independent,
the home returns by the multiple axes at the same time are possible for the multiple-axis type.
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11.1 Sample Program

11.1.1 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.
The normal setting system

Postioniig unit ot unit’ P X96
_ N/ Pulser input enabled
El; ED
8
- .]q D Pulser
i L ,
WXO WX8
WX1 WX9
WX2 WX10
WX3 Wx11
Wy 4
WYS
WY
Motor il
driver Reverse Table Forward
— (-) side P R —
oo (+) side
98 Ball screw h
N Motor SO A AR RARAARANY Jk\\\\\\\\\\\\\\\\\ ]
o
Pulse output diagram
(Shared memory setting)
T H 80 —|Control code
102h _
103h
104n[_ N
105h K 1000 Target speed ft (pps)
f(pps) J
I N
i
A T
(PuseTmputensbled ) CPUTYATL 1L b d o nblndaaanaaal
(PEN) i P A
) gy
External—Pulser input A phase E J: .! E :, : J: : E E
External—Pulser input B phase - E- : E
External—Fulser output A phase n ﬂ_ﬂ n :
External—Pulser output B phase II _____________________________
Pulser forward i | Pulser reverse
Aphase —L--L_[-1 | Aphase — -1 1
Bphase— -1 [ Bphase L L [__1
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Pulser Input Operation

Shared memory settings

Control parameter
setting content

Set values in sample
program example

Range of acceptable settings

H80 Note
Control code Multiplication ratio:x1 multiple Refer to page 16-7.
Target speed (pps) K1000 K1 to K4,000,000

Note: If the Over limit input error occurs, set HO as the limit input valid logic can be changed.

Program
X96 R96

— L ]

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|

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

| the 2-word contents from data registers DT4 to DT5]

[are written to the shared memory addresses H104 to H105|

R96 Y47

R96
—F—{ F1 DMV , H 80 , DT 0 J------

[ F151 WRT , gg, DTO , K2, H100 }-----

[ F1 DMV , K 1000 , DT 4 J------

[ F151 WRT , KO , DT4 , K2, H104 }-----
¥

— ¥ { ]

----{Pulser input enabled]

. S

{ED )
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Precautions concerning the program

When Over limit switch (+) and Over limit switch (-) are not connected, change the limit input valid logic
using the control code. The default setting is the input existing when the power is not supplied, that is, is
the input existing without the Over limit switch connection.

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

-If the 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 flag varies depending on the number of axes the pulser input unit has, and
the installation position.

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

-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.

-Do not turn ON Y_7 when using the feedback counter.
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Pulser Input Operation

11.1.2 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.

The normal setting system

4 - axis type 64 - point type
positioning unit ) _inpu unit %07
Pulser input enabled
- Pulser
.//
o e /
WX0O Wx8
WX1 WX9
WX2 WX10
WX3 WX11
WY 4
WYS
WYEB
WY7
mﬂ}g Reverse Table Forward
— () side ——— ] —)p
=] < (+) side
|9_| Ball screw L
[+]
! H Motor | [T ]
)
Pulse output diagram
190 H 280 - Control code
102h [ |
103h
104h|_ ]
105h K 5000 — Target speed ft [pps]

o

f[pps] . B _ B \\\_\\ \_\\i AR \\l_\\\\\\\il\\\\ AA)
| Direction of increasing elapsed value Direction of decreasing elapsed value\\i
|
i
5000 - -—l—l I_l ’—| ’—| "—| |_‘ I_l I_l
[ i i i { 1 [} 1 [
: : : | | : y 1 Hma
Pulser input enabled CPU—Y47 _I R S — - S S deee I— LI - .;J_
(PEN) [ . : ; . . T
i i 1 I 1 ] i
CPU—X1 [~ 7777777 C T R FTTTTTTT M
Pulser output done fla
: Y eor)— : : :

External—Pulser input A phase

External—Pulser input B phase

External—Pulser output A phase

External—FPulser output B phase

1
i
1
Pulser forward i Pulser reverse
1
|
Aphase—L--L_[__1 | Aphase—J-- 11"
Bphase— -1 [ "1 Bphase [ L ["1
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Shared memory settings

Con_trol parameter Set values in sample program Range of acceptable settings
setting content example
H280 "™°
Control code Multiplication ratio:x5 multiple Refer to page 16-7.
Target speed (pps) K10000 K1 to K4,000,000

Note: If the limit error occurs, set H200 as the limit input valid logic can be changed.

Program
xa7 R97 L
) {1 - --~[Starting condtion !
rRO7
—4F——1{ F1 DMV , H 280 , DT 0 }---------q---= [Control code
S B IShared memory |
[ F151 WRT , Ko, D10, K2, 1100 } |wmmg v
This specifies the positioning unit in
lslot N(I?EU from Wi’ﬂch .
|the 2-word contents from data registers DTO to DT1 |
[are written to the shared memory addresses H100 to H101 |
''''''''''' =
[ F1 DMV , K 5000 , DT 4 J---------q---- |Target speed 1
S B IShared memory |
[ F151 WRT , _r;g , DT4 , K2, H104 } |wr_m_ng__j_!
his specifies the positioning unit in
|_o Ng 0, fromwplgh g
|the 2-word contents from data registers DT4 to DT5|
| are written to the shared memory addresses H104 to H105 |
R97 Y47
—1 L ] -~ -Pulser input enabled |
{ED )
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Precautions concerning the program

When Over limit switch (+) and Over limit switch (-) are not connected, change the limit input valid logic
using the control code. The default setting is the input existing when the power is not supplied, that is, is
the input existing without the Over limit switch connection.

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

-If the 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 flag varies depending on the number of axes the unit has, and the
installation position.

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

-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.

-Do not turn ON Y_7 when using the feedback counter.
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11.2 Sequence Flow for Pulser input operation

Pulser input operation

-A pulse generator (pulser) can be connected, and the motor can be controlled in the manual mode.
Pulser signals can be input while the pulser input enabled flag (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).

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

When the flag which enables pulser input operation is turned ON, the motor rotates at the specified
speed, in conjunction with the pqlser operation.

: @
3 (c— Target speed

Data necessary
for operation

|

T

| Direction of increasing elapsed value k Direction of decreasing elagsed value \|
AN \

f[pps]
Executed pulser )
input operation
Ch F TR EEE ] brrerraor oy b b time
. | ' [ ! L ' | ' | '
Pulser input enabled ] CPU—Y47| [ | | : R S
(PEN) /A M A B T Y B A B A R
S T MM NI M At s |
External—Pulser input A phase _I,,,,J:,,,,! ' |7L| ‘ . W
: | ‘ i IREEEEEN
‘ I 1 I I 1 I ' T '
External—Pulser input B phase : .----‘r---! . !—:—-] !-—l-! — - —t -
' ] 1 1 1 I I I i I I 1 1 1 1 ] ] ] : "
External<—Pulser output A phase J ﬂ ﬂ !
External—Pulser output B phase ! e S i R i S
Pulser forward i | Pulser reverse
A phase S o S v i A phase SN (o B P
B phase___m_m E B phasem

When Y47 is turned ON in the above program, the motor for the first axis waits for pulser input. If the
pulser is rotated in this state, the motor rotates also.

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

Data for pulser
input operation
pl

Shared memory

X

;_'T“ (0 (o

|
(00| ||y [ l"L‘i

Cm—— —

Tt

|
|
| (C— Target speed
!

—

Step 2: Executing the operations
The input enabled flag Y47 is turned ON.
This sets the system in standby mode for input from the pulser.

]
[ "~ ON

c‘ Qe flpps]

)

Pulser input standby mode

[=] o

\ tims]

. Pulser

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.
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f [pps]

Forward rotation

Pulser forward
rotation

f [pps]

Reverse rotation

Pulser reverse
rotation

Reference:

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 to the value counted
by the counter.

Note:

When the input signal from the pulser 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.

Note:

The pulser input operation and the feedback counter use the same pulse input terminal. Select either.
Do not turn ON Y47 when using the feedback counter.

Feedback counter and pulser input operation are available for each axis, so either can be selected
respectively per each axis.
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Pulser Input Operation

11.3 Action

of the I/O Flag During Pulser Input Operation

fIpps]

1000

Pulser forward

A phase_J.___l_'..__.\_
Bphase— -1 [ 1

Pulser reverse

PSRN e BN o
Bphese L1 [TT1_

| Direction of increasing elapsed value

AR} A} A) AR Y AY
Direction of decreasing elapsed value ‘
A A LY

L

LI A0

[Pulser input enabled ﬂag] E{FTIZN)

External— r:]gﬁte d
Input from pulser Aphase
External— Pulser
input
B phase
External— OPSiSﬁ{
Output to driver Aphase
External— Pulser
output
B phase
X 0
Pulse output busy flag ( 7USY)
Pulse output done flag X_1
(EDP)

......................

...........

[The pulse output busy flag does not changek—

T R e e A e

|
F=a
|
1
|

| This goes OFF 1 scan after the pulser
" |input enabled flag Y_7 goes ON.

This goes ON 1 scan after the pulser
input enabled flag Y_7 goes OFF.

Pulser input enabled flag (Y_7)
1. This is in pulser input operation status, based on the parameters written to the positioning unit.
2. This does not shift to enabled status while the pulse output busy flag X_0 is ON.

3. This flag 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

flag Y_7 goes ON.

Pulse output done flag (X_1)

1.

This goes from ON to OFF if E point control, P point control, JOG operation, JOG positioning

operation or pulser input operation is completed before pulser input operation.

2.
3.

This goes from OFF to ON when the pulser input enabled flag 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, JOG positioning operation

and pulser input operation.
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11.4 Operation at Over limit Input

Pulser input operation is as follows when Over limit inout (+) or Over limit input (-) is ON.
The operation is possible for the direction

in opposite of the input limit.

Condition Direction Limit status Operation
Lo . Table not to move,
Forward Over limit input (+):ON Limit error occurs.
When Pulser input Over limit input (-):ON Table to move.
operation is turned ON Over limit input (+):ON__ | Table to move. ™
Reverse Lo . Table not to move,
Over limit input (-):ON Limit error occurs.
Lo . Table stops,
During Pulser input Forward Over limit input (+):ON Limit error occurs.
operation Reverse Over limit input (-):ON Table stops,

Limit error occurs.

[

- Note: Pulse/Sign output mode can be started up.
When the CW/CCW output mode is set, the limit error will occur.
If the error occurs, solve it using the methods as described below.

-Using the home return function
(1) Turn ON the Error clear (Y_F) of the Over limit input (+), and then turn it OFF.
(2) Turn ON the Home return start (Y_F) (towards the elapsed value minus (-) direction), while the

Over limit input (+) is ON.

-Using the JOG operation function

(1) Turn ON the Error clear (Y_F) of the Over limit input (+), and then turn it OFF.

(2) Turn ON the Reverse JOG (Y_4), while the Over limit input (+) is ON.

Program

R9013

RO
39—

o =
i [
[

[

[

F1 DMV
F1 DMV
F1 DMV
F1 DMV
F151 WRT

Acceleration/Deceleration time

NS I L

H2000090 , DTO
Control code

K 500 DT 2
Startup speed

K1000 , DT4
Target speed

K 10 , DTe6

K 0

Control code

]

Y57
i

2-axis pulser

8y

2-axis pulser

Y5SF
B

R1
|

a3t
X1F

Y54

— |—(DF/

Limit error

2-axis error clear

X1I?

When the over limit input (+) and (=) is ON in resetting the over limit error,
the moving unit executes JOG reverse and JOG forward operation, respectively. _

L

2-anis error clear]

Y54

r

1
Over limit input (+)

2-axis JOG reverse

L
2-axis JOG reverse|
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11.5 Cautions on an Over Limit Switch

A over limit input valid for a Jog operation, Home return (including Home search) and Pulser input is the
one logically found in the direction of the table movement. i.e. if an Over limit switch (-) is input for a
movement in (+) direction or an Over limit switch (+) is input for a movement in (-) direction, the table will
not stop. Please observe the followings;

- Before startup
Please make sure that an Over limit switch (+) is set in the direction of the elapsed value increment and
an Over limit switch (-) in the direction of the elapsed value decrement.

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

1) An Over limit switch, (+) or (-), is not set in a correct direction.

2) CW/CCW output method is set reverse for the connection of the Positioning unit and the motor
driver.

3) A Sign input logic is set reverse for the connection of the Positioning unit and the motor driver.

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

11-13



Pulser Input Operation FP2 Positioning Unit

11.6 Types of Manual Pulse Generators That Can be Used

A pulse generators should be used for which the number of output pulses is “25P/R” (25 pulses
per cycle).

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

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 —section 3.7
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Deceleration Stop and Forced Stop FP2 Positioning Unit

12.1 Sample Program

12.1.1 In - progress Stopping, Emergency Stopping

o4 int X80 X110 X111
- axi . t
:as?t’ig%itrs;g%nﬂ . inp 1?:1?1 ks
P o
E 8 Positionin In - progress Emergency
| 3l | EE start switcl stop switch stop switch
£ ﬁ
s =Ry
|5
otor
nver Table
— (-) side .
e Ball screw (+) side
Iy il
\_HH Motor | [ TTTTTTTTTTTTTTTTTTTTTTTTTITTLLY J+~\\\\\\\\\\\\\\\:|
Q
Program
X80 R80 S — A
— F——oF ) L ] i
R80 i
—F— F1 DMV , H 80 , DT 0 J---------1 -
[ F1 DMV , K 300 , DT 2 J---------1
:E point control
[ F1 DMV , K 10000 , DT 4 JF---------1 ———Jpo%iti?ning
|operation program
[ F1 DMV , K 300 , DT 6 J---------1 ---Jiegamplep gram|
[ F1 DMV , K 50000 , DT 8 J---------1 -
[ F151 WRT , KO, DTO , K10 ,H100 }-------- bee-i
R80 Y40 i
1 L ] - |
X110 Y46
1 roo1 T ranreEs £l ==
"Emargency stop input  Deceleration stop flag- - -n - progress stop
X111 Y45 R
— r 1 ___'Emergency stop/ |
IEmargency stop input ~ Deceleration stop flag- - loverrin  ~ 1
{ED )

Precautions concerning the program

-The number of the stop input flag varies depending on the number of axes that the unit has, and the
position in which it is mounted.

- If a deceleration stop or forced stop is triggered, the start flag 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 return, JOG operation, JOG positioning operation and pulser input operation.
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Deceleration Stop and Forced Stop

Pulse output diagram

Deceleration stop operation (In - progress stop)

flpps]
A

10000

300
Time t [ms]
[E point control start flag CPU_{';;% r]
cru-is 2
————————— CPU—X0
[Pulse output busy flag] (BUSY) _[ """"""""""" J
S CPU—X1 S :
Pulse output done flag (EDP) _I
Forced stop operation (Emergency stop)
f[pps]
|
10000
300
i . Time t [ms]

[E point control start ﬂag] CPU—Y40

(EST)

Forced stop flag CPU—Y45
(When an emargen
stop input) AP ‘ (EMR)

CPU—X0

[ Pulse output busy flag ] (BUSY)

CPU—X1
[Pque output done flag ] (EDP)

12-3



Deceleration Stop and Forced Stop FP2 Positioning Unit

12.2 Operations for a Deceleration Stop and Forced Stop

12.2.1 Deceleration Stop

If the deceleration stop flag 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 return, JOG operation and JOG positioning operation. For pulser input
operation, pulse output stops.

flpps]

10000
During acceleration,
deceleration is caned

oul at the accelaration
percentage

300
»
t[ms]

— i«—(é P

! : : Decealeration .

CPU —Y40 |"‘|: : time: r—l
(EST) ' : : oL

g 1 i

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 flag goes ON during
deceleration or acceleration, deceleration is carried out at the rate of acceleration in effect at that time,
and operation stops.

12.2.2 Forced Stop

If the forced stop flag goes ON during operation, pulse output stops immediately.
This operation is common to E point control, P point control, home return, JOG operation, JOG
positioning operation and pulser input operation.

f [pps]

10000

time [ms]

CPU—Y40
(EST)

CPU—X0
(BUSY)

CPU—X1 5 |
(EDP) " famssssssansssssassenssens

CPU—Y45 M
(EMR) s {
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12.3 1/O Flag Operation Before and After a Stop

Qutput frequency
r'y

f [pps] In - progress stop Forced stop

. pe——
1 \ Ay
] . \
i L) .
i 5, \
H ) 1Y
. .
LY LY
\ *
! Y

Time t[s]

H

If the deceleration stop flag
goes ON, deceleration begins
immediately.

_ Y_0
&

| |

i
Deceleration Y_6 :-I
stop flag (DCL) L
If the forced stop flag goes ON,
pulse output stops immediately.

i —

Y 5 i r
Forced stop flag (EMR) 1
1

This goes OFF with the next scan
following stop?_mg OFF pulse output,
after deceleration.

busy flag (BUSY) L !

This goes OFF 1 scan afler the
forced stop flag goes ON.

!
[ T 0

=t
1
1
1
1
1
1
1
1
[
1
4

|
This goes ON with the next scan This goes ON 1 scan after the
following stomeg ON pulse output, for stop flag goes ON.

after deceleration. Y—

Pulse output X1
done flag (EDP)

Deceleration stop flag (Y_6)

1. When the deceleration stop flag goes ON, the operation in progress is interrupted, and deceleration
begins.

2. After deceleration has begun and the speed has slowed to the startup speed, pulse output stops.

Forced stop flag (Y_5)
1. When the forced stop flag goes ON, the operation in progress is interrupted immediately, and pulse
output stops.

Pulse output busy flag (X_0)

1. When the deceleration stop flag goes ON, this flag goes OFF when pulse output is completed.

2. When the forced stop flag goes ON, this flag goes OFF after 1 scan from when the flag has gone
ON.

Pulse output done flag (X_1)
1. When the deceleration stop flag goes ON, this flag goes ON when pulse output is completed.
2. When the forced stop flag goes ON, this flag goes ON after 1 scan from when the flag has gone ON.
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12.4 Precautions Concerning Stopping Operations

12.4.1 Pulse Output Done Flag Status After a Stop

For either a deceleration stop or a forced 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 forced stop.

12.4.2 Restarting After a Stop

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

12.4.3 Forced Stop Elapsed Value Data

Elapsed value data in the shared memory is saved after a forced stop is applied. Under normal
conditions, it is possible that a mechanical error has occurred, so after home return, we recommend
positioning control start.
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FP2 Positioning Unit

Feedback Counter

13.1 Sample Program

13.1.1 Detecting Power Swing by Comparing Feedback Count with Elapsed

Value
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.
X90

4 - axis type o .
positioning unit 64 point input unit
f
rR}gF Encorder Table
— / ———— 10000 pulses
s Ball screw | | T »
\ H ﬁ Motor | [ NN NANNRNNNAN SO AN NN ANANRN ]
o
(-) side (+) side
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Pulse output diagram

(Shared memory setting)

100h
101n [~ H 200080 — Control code

102h
bre K 500 - Startup speed fs [pps]

104h
1040 K 10000 | Target speed ft [pps]

:g?: ~ K 100 — Acceleration/deceleration time Ac [ms]

:gg: —~ K 10000 —| Position command value Pt [pulse]

f[ ]Jl
PPs)
l

10000

>
t [ms]

e L R LT

E point control start| cCPU—Y40 [—I
flag (EST)

Pulse output busy |CPU<—X0 _iJ _________________________________
flag {BUSY)

Pulse output done | CPU—X1 : I __________________________
flag (EDP) g !

Etapsedt vatue(ee) [ 20000WKHXN. -~ XXKNKHK 30000

cotvaie ) {20000 XU T XHXKXRX: 5000

. Count® i
20000 30000
Mo. of counts when booted Mo. of counts when stopped

Operations of the various flags

-Pulse output busy flag (X0) goes ON when E point control is started and goes OFF when the pulse
output is completed.

-Pulse output done flag (X1) goes ON when the pulse output is completed. This remains ON until the
next operation of either E point control, P point control, JOG operation, JOG positioning operation,
home return or pulser input operations is started.

-The elapsed value is stored in the counter inside the positioning unit as absolute value.

13-3



Feedback Counter FP2 Positioning Unit

Program
The following example program compares the count of the output pulses with the count of the feedback
pulses at the E point control and makes the deceleration stop if the count is out of the allowable range.

X90 Re0 | _
— ——oF) [ ] -~ -{Starting condition |
Internal relay
rReo
—F—— F1 DMV , H200080 , DT 0O J---------4---- [Control code |
Control code | ;
[ F1 DMV , K 500 , DT 2 J-------onq---- ‘Startup speed |
Startup spee ! |
[ F1 DMV , K 10000 , DT 4 J---------d---- |TE"Q'3t speed
[ F1 DMV K 100 TDE-rl“-;Elsepee i I iAcceIeral_'tonI_ !
: , . - !deceleration time |
Acceleration/deceleration time - !
[ F1 DMV |, K 10000 , DT 8 J---------o---- !POIS“'U“ command
Position command value vawe —
[ F151 WRT , HO , DTO , K10 , H100 }--------}---- [Shared memory |
T writting .
| This specifies ther{qusﬂioning unit in
slot No. 0, from which
[the 10 - word contents from data registers DTO to DT9)
[are written to the shared memory address H100 to H109 |
R9010 [Reading the court —
Reading the count
— —— F150 READ , HO , H10A , K2 , DT10 }-------f---- {value of output pu.se!
T Elapsedvalee @ | ~ ~-—-—-—-—-—- —
| This specifies the positioning unit in |
slot No. 0, from which
writes the 2- word contents of the shared memory ‘
addresses from H10A to 10B

| To the data register DT10. |

[ F150 READ , HO , H10E , K2 , DT20 }------- -~ -] value of feedback |
Count Lpl‘"_ses_ .......

ot No. 0, from which

writes the 2- word contents o
| addresses from H10E to 10F

uhits specifies the positioning unit in |
s i

f the shared memory |

| To the data registerbT20. | | .
l'Output pulses and |
| feedback pulses are -

[ F23 DT+ , DT10 , K100 , DT12}---------- L - - - 2 setting allowance
Elapsed value Allowance + -
[ F28 DT- , DT10 , K100 , DT14]
Elapsed value Allowance -
[D<= DT12 , DT20 RO
Allowance +  Count [ ] - - - IWhen out of_allowab!e]
Power swing flag | ;?ggoe ?etecllun of |
D>= DT14 , DT20 eSEPOLE —
_[ Allowance - Count
R100 Y46 [ Stait deceleration stop|
— | { ] ---4 when is stepout |
Deceleration stop i:lgtic_lgn_ ______ —_
R90 Y40
— | { ]
Internal relay E point control
{ED )

For the pulse count of the feedback counter, read the values in H10F, H10E for the 1st. axis, in H11F,
H11E for the 2nd. axis, in H12F, H12E for the 3rd. axis, in H13F, H13E for the 4th. axis, stored in the
shared memory.

The feedback counter is available for every axis.

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

Please note that the counter value will be cleared when the home return is completed or when the Error
clear flag (Y_F) is ON.
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13.2 Feedback Counter Functions

-The feedback counter can be used as a general-purpose counter as 2-phase input, Direction distinction
input or Individual input.
The feedback counter uses the contact which is the same as the one for the pulse input signal.
Accordingly, it can not function together with the pulser input operation.

-The feedback counter is available for each axis.
Please note that the counter value is cleared when the home return is completed or when the Error
clear flag (Y_F) is ON. A special attention is required when using the feedback counter as a general-
purpose high-speed counter.

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

The pulse count value for the feedback counter is stored in the addresses below;

Shared memory address Countable range
1st. axis H10F, 10E . .
2nd. axis H11F, 11E Signed 32 bits
- -2,147,483,648 to
3rd. axis H12F, 12E +D 147 483.647
4th. axis H13F, 13E o

Feedback counter function control code table

8 bits among higher 16 bits
7 6 5 4

—[=] | | |
|

0 (default) 1
0 Rotation Forward Reverse
1 Count Available Masked
2-phase input
transfer mu!nple Input mode
T i
|5|4 mrilrt]i%l:r I ’2 Inputmodel
010 X1 0 [0 | 2-phase
Direction
o1 X2 O {1 |sstinotion
110 X4 1] 0 | Individual
1T11] -(X1) 111 |- (2-phase)
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13.3 Feedback Counter Input Method

2-phase input <normal settings>
Control code Higher side HO

|17 Forward * Reverse 4’|

UL UL

Count value increment direction Count value decrement direction

2-phase input <reverse settings>
Control code Higher side H1

|17 Forward * Reversegbl

Pulse input A _]_|_[—|_|_|_|_|_|_]_|_|_|_|_|_[_|_|_|_]_|_|_]_l_|_|

Count value increment direction Count value decrement direction

Direction distinction input <normal settings>
Control code Higher side H4

I‘— Forward * Reverse 4’|

Pulse inpu[ A H_H_ﬂ_ﬂ_m‘_ﬂmuw

| Pulse input B I |

Count value increment direction Count value decrement direction

Direction distinction input <reverse settings>
Control code Higher side H5

I‘— Forward * Reverse 4’|

Pulse input A

Pulse input B

]

Count value increment direction | Count value decrement direction




FP2 Positioning Unit Feedback Counter

Individual input <normal settings>
Control code Higher side H8

I(— Forward * Reverse 4D|

puise inputA | [ LI LI LT LI LI

Pulse input B

pEpEREREREpEpE

Count value increment direction Count value decrement direction

i

Individual input <reverse settings>
Control code Higher side H9

I(— Forward * Reverse 4D|

Pulse input A [—|_|_L]_[_|_|_|_|_[—|_]_|
SpEpEpEpERE RN

Count value increment direction Count value decrement direction

Pulse input B

i
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13.4 Feedback Counter Transfer Multiple Function

2-phase input: 1 transfer multiple

I‘i Forward

Pulse input A

Pulse input B

2-phase input: 2 transfer multiple

I‘i Forward

Pulse input A

Pulse input B

2-phase input: 4 transfer multiple

Pulse input A

Pulse input B

3

r

A 4
—_

Reversegb‘

h

3

r

h 4
-

Reversegh‘

| |

h

I‘* Forward

3

y

h 4

Reverse

|

3

[

B
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Feedback Counter

Direction distinction input: 1 transfer multiple

I‘i Forward >|1

Rever5e45|

3 I 3

Pulse input A

b

Pulse input B

Direction distinction input: 2 transfer multiple

I47 Forward >|1

Reversegb‘

3 A 3

N

Pulse input A

Pulse input B

Individual input: 1 transfer multiple

I‘i Forward >|1

3

Rever594>|

Pulse input A

Pulse input B

Individual input: 2 transfer multiple

h 4
-

I‘i Forward

Reverse4b|

Pulse input A

LT

Pulse input B

13-9



Feedback Counter FP2 Positioning Unit

13-10



Chapter 14

Precautions Concerning the operation
and Programs




Precautions Concerning the FP2 Operation and Programs FP2 Positioning Unit

14.1 Precautions Relating to Basic Operations of the Unit

14.1.1 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 a
result, when the power supply is turned ON again, the default operation data should be written to the
shared memory before the various start flags are turned ON.

Shared memory Shared memory
r ,1 s - B
- H 1 - F H 0 -
F K 500 - F K 0 o
- K10000 — \Y:ltziss’et F K 0 = | Allsetvalues
F k50 o tond SICHE |
L _| | elapsed L ] e
K 20000 valugs K 0 reset to "0
- K14456 - Power supply F K 0 -
ON —QOFF— ON L kK 0 4

-

e
Do E

=
@i oof

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.

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

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

—R|QO}L[ Fi DMV . H 10 . DT o ]
[ rmomv ., kK soo ., DT 2 ]
[ F1 omv . K1oo00 . DT 4 ]
[ row . k 100 ., DT 6 ]
[ FisitwRT K 0 ,DT 0 ,K 8 ,H 100 ]
RE013 Y42
} L

Reference:
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.
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Goes on for only one scan after
power supply is turned on.

R9013

— —{ F1 DMV , DT 100 , DT 102 ]

[ FI51WRT , KO , DT 102, K2 , H10A ]

h

(Specify the positioning unit in slot on. 0]
(Values of date registers DT102 and DT103)

The value are written to the elapsed value
area of the positionig unit.

Goes on for only second scan

after power supply is turned on.
R9014 P RRpTmesn: e

— —{ F150 READ , KO , H10A , K2 , DT 100 J--{---{-Elapsed value |
: , — | date read :
L constantwlg.____,I

(Specify the positioning unit in slot on. 0)
(Values of elapsed value areas H10A and H10B)

The value are read to the date registers
DT100 and DT101.

Example:

Before the power supply is turned OFF, the elapsed values of DT100 and DT101 are read, 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.

14-3
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14.1.2 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, JOG positioning operation or a home return, any positioning unit operations in progress
at that point are interrupted, and the speed decelerates. In addition, the pulse output is stopped during
the pulser operation.

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

Hlppe] | Intended E point control operation

Point at which CPU switches from RUN
| (to PROG. mode |

t [ms] -

Note:
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.

Reference:
Deceleration Stop and Forced Stop, Chapter 12
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14.1.3 Operation Cannot be Switched Once One Operation Has Started

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

Example:

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

flpps]
A

t [ms]

[E point control start ] (gg% I_I

Pulse output busy flag (B)L(J_.‘:E']Y) I I

[ [F' point control start J (;§'1|')

%)
§ [Hc:me return start J (OTQ_("ES) I_]
©
2
° Pulser input enabled | Y=/ [
§ [ ulser input enable ] (PEN)
z
> rem——— =} | I
§ [Forward JOG start J ( JéF)
g —
2 [Reverse JOG start ] J(EI?{) -----
©
n
\ [JOG positioning start ] (J\((B_SBT) I_I
Reference:

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

14.2.1 Setting the Acceleration/Deceleration to Zero

To initiate the target speed immediately without accelerating or decelerating (acceleration/deceleration
Zero operation = automatic startup operation), the startup speed and acceleration/deceleration time
should both be set to 0 (zero). This produces pulse output at the target speed, with an acceleration/
deceleration time of O (zero). Setting the startup speed equal to the target speed results in a set value
error, and the positioning unit will not start.

Shared memo
(Settmg mnteng )
100h
o FH 0 — control code
102h
10an [ K 0 —|Startupspeed fslpps]  4—— gt ne startup
104h speed and the
0 f 1osn [ K 5000 — Target speed  ft[pps] L atceleration
Hipet ‘rlequency 106h K 0= Acceleration/deceleration gg‘lceeigr?)“(cz'gm}
lops] 107h [~ time Ac [ms] +——
pps 108h [ _| Position command
108h K 20000 value Pt [pulse]

U

5000 [~ = ===~

o

Time ts]
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Positioning Unit Operation if an Error Occurs FP2 Positioning Unit

15.1 Positioning Unit Operation if an Error Occurs

15.1.1 If the Positioning Unit ERR LED Lights

ERR LED

o1 [ J) oMz
L e

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 return, JOG operation, JOG positioning
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, or if a limit error
occurs during E point control, P point control, home return, JOG operation, JOG positioning operation or
pulser operation, the positioning unit interrupts any operation currently in progress, and enters the
“deceleration stop” status.

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

Operation continues on other axes where the set value error has not occurred.
-> Deceleration stop operation (Reference: 12.2.1 Deceleration Stop)
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15.1.2 If the CPU ERROR LED Lights

FP2-C1
S BE™ ERROR LED
il -C1
QEwoR AU Cyrum| —
papoi) S o= o
OTE: TEsT
ol ]
ERADA’ AUN
FP2 35;..-7-- e
[a T PROG.
ot
oo
———

The positioning unit interrupts any operation currently in progress, and enters the “deceleration stop”
status.

Reference:

Operation is continued, however, if “Operation” has been specified in the system register settings for
operation when an error of some kind occurs.

-> Deceleration stop operation (Reference: 12.2.1 Deceleration Stop)
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15.2 Errors Which Occur in the Positioning Unit Itself

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.

ERR LED

Errors are displayed

4
CN1 (D ) CcN2
AKt-“EAKSJ-I

CHTAXIT CHEAXI
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Positioning Unit Operation if an Error Occurs

Cases in which errors occur, and their contents

At startup setting

At setting change during operation

position command value
(Absolute)

Item
Negative 0 Out of Negative 0 Out of
number range number range
startup speed Error Error
target speed Error Error Error
E point Acceleration/deceleration time Error Error
co?nrol position command value No applicable condition
(Increment) ) .
— No applicable condition
position command value
(Absolute)
startup speed Error Error
target speed Error Error Error Error Error Error
. Acceleration/deceleration time Error Error Error Error
P point —
position command value
control (Increment)
— No applicable condition No applicable condition
position command value
(Absolute)
startup speed Error Error Error
target speed Error Error Error
H Acceleration/deceleration time Error Error
re(:::?] position command value No applicable condition
(Increment) ) -
— No applicable condition
position command value
(Absolute)
startup speed Error Error
target speed Error Error Error Error Error Error
JOG Acceleration/deceleration time Error Error
operati | position command value
on (In.rtrement) No applicable condition No applicable condition
position command value
(Absolute)
startup speed Error Error
JOG target speed Error Error Error
positio Acceleration/deceleration time Error Error
ning position command value No applicable condition
operati (Increment)
on —
position command value Error Error Error
(Absolute)
startup speed
| target speed Error Error Error
i';u jfr Acceleration/deceleration time
put position command value No applicable condition
operati . -
on (Increment) No applicable condition

Operation when above error occurs

Operation does not begin

Deceleration stop

1. The position command value and the control code are not subject to setting errors regardless of
whether the increment or absolute method is selected.

2. Data of this area

is not subject to errors.

3. When starting any of the modes (except pulser input operation), an error will occur if the startup

speed setting is greater than or equal to the target speed setting.

4. A setting change can only be made during JOG operation if linear acceleration/deceleration is
selected.
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Cases in which limit errors occur, and their contents

At startup During operation
Over limit Over limit Over limit Over limit
input (+) input(-) input (+) input(-)
E point control Forward Error Error Error Error
Reverse Error Error Error Error
P point control Forward Error Error Error Error
Reverse Error Error Error Error
Forward Error Error
Home return
Reverse Error Error
Home return Forward When the home position cannot be searched, a limit error
(Home search) occurs. (Refer to the notes below.)
Reverse
. Forward Error Error
JOG operation Reverse Error Error
JOG positioning Forward Error Error Error Error
operation Reverse Error Error Error Error
Pulser input operation Forward Error Error
Reverse Note) Error Error
Operation when above error Operation does not begin Stop
occurs
1. Data of this area is not subject to errors.

2. When the near home input will not go ON but the Over limit input in the opposite goes ON after
the table reversed the direction by the Over limit switch during the home search, a limit error occurs.

RS

Note: Pulse/Sign output mode can be started up.
When the CW/CCW output mode is set, the limit error will occur.
If the error occurs, solve it using the methods as described below.

-Using the home return function

(1) Turn ON the Error clear (Y_F) of the Over limit input (+), and then turn it OFF.

(2) Turn ON the Home return start (Y_F) (towards the elapsed value minus (-) direction), while the
Over limit input (+) is ON.

-Using the JOG operation function
(1) Turn ON the Error clear (Y_F) of the Over limit input (+), and then turn it OFF.
(2) Turn ON the Reverse JOG (Y_4), while the Over limit input (+) is ON.
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Positioning Unit Operation if an Error Occurs

Program

39

4

43

—{—{ F1 DMV , H20000% , DTO ] 1
[
[
[
[

Control code
RO Y57
_| | -
I L
2-axis pulser 2-axis pulser
R1 Y5F
_| | r
I L
2-axis error clear 2-axiz error clea

R9013

Control code
F1 DMV, K500 , DT2 7
Startup speed
F1 DMV , K1000 , DT4 ] 4
Target speed
F1 DMV, K10 , DT8 4
Acceleration/DEceleration time

FISTWRT , KO , DTO , K10 ,H 110 :I*

When the over limit input (+) and (=) is ON in resetting the over limit error,
the moving unit executes JOG reverse and JOG forward operation, respectively. |

X1F X1B
D I

r

Lirrit grror Crver limit input (+) 2-axis JOG reverse|

2-wis JOG reverse
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15.3 Resolving Problems

15.3.1 If the Positioning Unit ERR LED Lights

Conditions
There is a set value error for positioning or a limit error in the positioning data.

Procedure 1

Using programming tools, check the contents of an error.
X_E ON: A set value error occurs.

X_F ON: A limit error occurs.

In case of a limit error, go to Procedure 2.
In case of a set value error, go to Procedure 3.

Procedure 2

By either of the following, check a limit error.

1. When the set Over limit switch is ON, execute JOG operation, home return or any other operation to
move the table until the Over limit switch goes OFF after a error is canceled.

2. In case of error with the set Over limit switch being OFF or without the Over limit switch, change the
limit input valid logic using the control code.
Over limit switch (+) and (-) input status can be monitored by X B and X_C.

Go to Procedure 5.

Procedure 3
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.

Range for positioning data setting

Type of parameter Allowable setting range Program specifications
Startup speed (pps) 0 to +4,000,000 [pps] KO to K4,000,000
Target speed (pps) +1 to +4,000,000 [pps] K1 to K4,000,000
Acceleration/deceleration time (ms) 0 to +32,767 [ms] KO to K32,767

Points to check:

1.ls the value for the startup speed larger than that for the target speed? An error occurs if the two
values are the same, as well.
For the first speed with E point control and P point control, and when carrying out JOG operation,
JOG positioning operation and home return, a value should be set which is larger than the startup
speed.

2. Has the target speed been set to “0"?

3. Has a data register been set to a negative value?

4. 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.

Procedure 4
Modify the value out of the range in the program.

Procedure 5

Reset an error by either of the followings;

1. Specify in the program so that the error clear flag (ECLR) goes OFF, ON and then OFF.

2. By the forced output using FPWIN-GR or FPWIN-Pro, make the error clear flag (ECLR)
goes OFF, ON and then OFF.

3. Turn OFF once the driver and then PLC and turn ON again PLC and then the driver.
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Clearing an error by Error clear signal 1 (specify in the program)
This is to clear an error in the program using the switch connected in advance. Make the optional input to
turn ON the error clear signal applicable for each axis.

Example:

| x|1 00 YAF Inpyt X100 TS used to clear a
‘ 1] [ ] positioning unit set value error
Note:

The number of relay to be used varies depending on the allocations.

Clearing an error by Error clear signal 1 (forced output)

Procedure:

1. Select [Forced /O] from the menu of the programming tool software.
2. Specify the flag Y_F for the forced output.

3. Make the target contact once ON and then OFF.

4. Cancel the forced status.

Note:

Without fail, execute “forced cancel” operation after the forced output.

The number of relay to be used varies depending on the allocations, axis number and the type of the unit
installed.
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15.3.2 If the Motor Does Not Turn or Operate (if the LED for pulse output A or B
is flashing or lighted)

Solution 1: For the servomotor
Check to make sure the servo on input is set to "ON”.
RO \rran

I L

Servo on input j—

o0

il

Motor driver/

4-axjs type 64-point type
positiorﬁﬁg unit \ outgut un?{p

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.

—Check the control code items.

15.3.3 If the Motor Does Not Turn or Operate (if the 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 1/0 numbers are appropriate.

2. Check non-rewriting of the start flag in the program.

3. Check the input valid logic of the Over limit switch. (In this case, Error LED is blinking.)
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15.3.4 Rotation/Movement Direction is Reversed

Example of reversed rotation/movement direction:
(Reverse direction) (Intended direction)

S — L noooooog,_>

™

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.

-> “Connection of pulse output signal” (Refer to page 3-9.)

Solution 2
Check to make sure the control codes in the shared memory 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.

-> Increment and Absolute (Refer to page 4-13.)

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 settings witches on the back of the
unit.

-> “Pulse output mode” (Refer to page 4-2.)
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15.3.5 The Stopping Position is OFF for a Home Return

Stopping position
is exceeded

Startup speed ------ e s

X6 X

Home input: on

Conditions

When a home return is carried out, there is a possibility that the speed cannot be slowed sufficiently.

If deceleration cannot be continued down to the startup speed, the unit will not stop even if there is home
input.

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
/‘2//— Normal stopping position
1 AY
Startup speed - -------- e R
\ . :
-, :
o —
Near home input switch: on

" iy

s
v

Home input: on

Point to check:

If the home input is connected 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.

Stopping position
is exceeded

Startup speed --------------- EEEEE S

X7 4l---' ............

\—}Near home input switch: on

o -] [

\—Home input (Z phase): on

Solution 2
Correct the program and set the home return speed to a slower speed.
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15.3.6 Speed Does not Slow for a Home Return

hY
\
N
\ Movement does not

¥ decelerate and stop.

Slartupspeed--—--—-v—--—————~—-~|
i l[msr
R ST
1 :
X7 -
- Near home input switch: on
X6 |_I
‘L Home input switch: on
Conditions

There is a possibility that the near home input has not been read correctly.

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 valid 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.
-> Control code: (Refer to page 16-7.)

-> |Input valid logic: (Refer to page 10-24.)

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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15.3.7 Movement Doesn’t Stop at Home Position (after decelerating for home
return)

Startup speed is
maintained, with on
stopping.

Startup speed---------r--------

S o —

\— Near home input switch: on

Home input switch: on

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.
-> Control code: (Refer to page 16-7.)

-> |Input valid logic: (Refer to page 10-24.)

Point to check:
If no home input has been connected, the home input will be recognized as being ON.

15-14



Chapter 16

Specifications



Specifications

FP2 Positioning Unit

16.1 Table of Performance Specification

General specifications

Item Description

Ambient operating 0 degree to +55 degrees/32F to +131F
temperature

Ambient storage -20 degrees to +70 degrees/ - 4F to +158F
temperature

Ambient operating
humidity

30 % to 85 % RH (at 25 °C, non-condensing)

Ambient storage
humidity

30 % to 85 % RH (at 25 °C, non-condensing)

Breakdown voltage

500 V AC, 1 minute
Between the various pins of the external connector and the ground

Insulation resistance

100MQ or more (measured with 500 V DC testing)
Between the various pins of the external connector and the ground

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/s %, 4 times in the X, Y, Z directions

Noise immunity

1,000 V[P-P] with pulse widths 50ns and 1us (based on in-house measurements)

Operating environment

Free of corrosive gases and excessive dust
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FP2 Positioning Unit

Specifications

Performance specifications

Item AFP2432 AFP2433 AFP2434 AFP2435
Order number FP2-PP21 FP2-PP41 FP2-PP22 FP2-PP42
Output type Transistor Line driver

Input: 32 Input: 64 points, |Input: 32 points, |Input: 64 points,
Occupied 1/0 points gcz)lntg, Output: Oqtput: 64 Oqtput: 32 Ou.tput: 64

points points points points
(328X, 32SY) |(64SX, 64SY) [(32SX, 328Y) |(64SX, 64SY)
2 axes, 4 axes, 2 axes, 4 axes,

Number of axes controlled independent independent independent independent
Position Command units E:::je)umt (The program specifies whether Increment or Absolute is
command Max, pulse count Signed 32 bits ( - 2,147,483,648 to +2,147,483,647 pulses)
Speed Command 1pps to 500kpps 1pps to 4Mpps
command range (can set in 1pps.) (can setin 1pps.)

Acceleration/decelerat
ion

Linear acceleration/deceleration,
S acceleration/deceleration (this takes the form of an “S”)

Acceleration/
deceleration
command

“g
Acceleration/decelerat
ion

can select from Sin curve, Secondary curve, Cycloid curve and
Third curve.

Acceleration/decelerat
ion time

0 to 32,767 ms (can set in 1ms)

Home Return speed

Speed setting possible (changes return speed and
search speed)

Home return

Input terminals

Home input, Near home input,Over limit input (+),0ver limit input(-)

Output terminals

Deviation counter clear output signal

Operation mode

E point control (Linear and S accelerations/decelerations
selecting possible)

P point control (Linear and S accelerations/decelerations
selecting possible)

Home return function (Home search)

JOG operation function (* Note 1)

JOG positioning function

Pulser input function (* Note 3)

Transfer multiplication ratio (x1,x2,
x5,x10,%x50,%100,%x500,x1000 selecting possible)
Real-time frequency change function

Infinity output function

Startup time

0.02ms or 0.005ms possible. (* Note 2)

i?#éfflgce Output mode 1Pulse output (Pulse/Sign), 2Pulse output(CW/CCW)
Feedback Countable range Signed 32-bit (-2,147,483,648 to +2,147,483,647 pulse)
counter Input mode 2-ph_ase inpl_,lt, Direction distinction input, Individual input (transfer
(* Note 3) multiple available for each.)
Max. counting speed 1 MHz

Other functions

The flag to compare the elapsed value is built in. (The timing signal
outputs at the optional position during an operation.)

Internal current consumption

(at 5V DC) (* Note 4) 200 mA max. 350 mA max. 200 mA max. 350 mA max.
Voltage 21.6VDCt026.4VDC

External power C :

supply (* Note 5) urrent 50mA 90mA 50mA 90mA
consumption

Mass about 1059 about 120g about 105g about 120g

max. max. max. max.
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*1 When selected Linear acceleration/deceleration operation, the target speed can be changed during an
operation.

*2 The startup time can be changed by the control code setting in the shared memory.
The factory setting (default setting) is 0.02ms.

About the startup time

The startup time is the time from the startup request to the pulse output. Particularly in Pulse/Sign
mode, the output waveforms will be as follows since Sign signal should be output before the pulse
output.

Startup request

0.02ms or 0.005ms [ |_

1

Qutput pulse A
(Pulse)

Qutput pulse B
(Sign) )
*3 Pulser input operation and feedback counter use the same pulse input terminal, so the both can not
function simultaneously.
*4 To be supplied to the unit inside through the motherboard bus from the power supply unit.

*5 The power is supplied from the external to the unit connector.
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16.2 Table of Shared Memory Area

Shared Memory Area

The settings of the startup speed and target speed, specifying the direction of home return, selecting the
type of S acceleration/deceleration should be made in the shared memory. The setting area (address)
varies depending on the axis, but the setting contents are the same.

1st. axis: 100h to 10Fh occupied. 2nd. axis: 110h to 11Fh occupied.

3rd. axis: 120h to 12Fh occupied. 4th. axis: 130h to 13Fh occupied.

When the settings is out of range, an error occurs when each is started and a set value error flag goes
ON. Each setting value should be handled as the signed 32-bit data (double word).

The data in the shared memory will be cleared when the unit is turned OFF.

Shared memory address Setting needed/not needed
(Hexadecimal) (Y: needed, N: not needed)
o JOG
1 2 3 4 Name Descriptions E point P point iO:‘ {:Iog;:n Home (I';‘u(les:er
axis axis axis axis control control pe 9 return pe
ration ope- ration
ration
Acceleration/deceleration
100h 110h 120h 130h (Linear, S)
Control method (Increment,
Control code Absolute) Direction of home Y Y Y Y Y Y
101h 111h 121h 131h return and logic Pulser transfer
multiple
102h 112h 122h 132h Eor
Startup speed | Startup speed setting range: Y 1st v v Y N
fs[pps] 0 to +4,000,000[pps]
103h 113h 123h 133h speed
only)
Target speed setting
104h 114h 124h 134h ;Fprsse]t speed Setting range: Y v v v Y v
105h | 115h | 125h | 135h 1 to +4,000,000([pps]
106h 116h 126h 136h Qccellera:!on/ Acceleration/deceleration time
tir?]? eration Setting range: Y Y Y Y N N
107h | 117h | 127h | 137h | Acims] 0to 32,767 (ms)
" Position command value Y
108h | 118h | 128h | 138h Egzgg‘n g setting (Only
value Signed 32-bit Y Y N for N N
- 2,147,483,648 Incre-
10%h | 119h | 120h | 13%h | PifPulse] to +2,147.483,647[Pulse] ment)
Elapsed Count of elapsed value
10Ah | 11Ah | 12Ah | 13Ah Vallﬁ’e (Absolute) Signed 32 —bit
Pe[Pulse] -2,147,483,648 - - - - - -
10Bh 11Bh 12Bh 13Bh to +2,147,483,647[Pulse]
Compare Comparison pulse setting
10Ch | 11Ch | 12Ch | 13Ch ulsepcount Signed 32 bit
ch[PuIse] -2,147,483,648 - - - - - -
10Dh | 11Dh | 12Dh | 13Dh to +2,147,483,647[Pulse]
Feedback Feedback pulse count
10Eh | 11Eh | 12Eh | 13Eh | | °edbac Signed 32-bit
counter -2,147,483,648 - - - - - -
ToFn T TEn TazEn TaEn | CiPuisel to +2,147,483,647[Pulse]

Note:

1. The shared memory is shared between E point control, P point control, JOG operation,
JOG positioning operation, home return, and pulser input operations. Be careful that the
shared memory is not overwritten at the same timing.

2. For the first speed of E point control and P point control, and for JOG operation, JOG positioning
operation and home return, the value set for the target speed should be larger than that set for the
startup speed.

3. “-" is read and written as needed.

4. Up to 4Mpps can be set for the Line driver and transistor driver types, but set 500kpps max. for the
transistor type.

5. Please note that the count of the feedback counter will be cleared when the home return is completed
or when the Error clear flag (Y_F) is ON.
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16.3 Control Code Details

The higher 16 bit (Addresses: 101h, 111h, 121h, 131h)
1514131211109 8 7 6 54 3 2 1 0

| [=] Show the invaild bit

Pulse input

0 (Default) 1

0 | Soeton | Forward Reverse
1| Count Available Masked
Pulse input mode
3| 2| Input mode
2- phase input
Direction distinction
inpyut
Individual input
Invalid
Pulse input transfer multiple
Tranfer multiple
x1
x2
x4
Invalid

alalale
“lo|=|o

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

e =1{=3L

4
0
1
0
1

3
Pulse output

0 (Default) 1

Bl o Forward Reverse
9 | Output mode |Pulse/Sign | CW/CCW
Pulse output divided mode

14|13|12| Divided by
0|0f0 1

2

4
8

16
32
64
128

Deviation counter clear time

alalalalele|e
alalolols|l=|e
slo|lalo|slo|=

The lower 16 bit (Addresses: 100h, 110h, 120h, 130h)
15!14:1312 11.10;9:?3'?53;554 3:2 1.0

Pulse output method/Home return
0 (Default) 1
0 fPosition command| Increment Abdolute
i deceleration I&z‘c‘éﬁuﬂhn : squjlgn
2| Diection of home | (-} direction of the | (+) direction of the
returm psed valug elapsed value
3| Startup speed 0.02ms 0.005ms
ill-io%ampul.valld \n(gllfguwh?w”_s yrdliiélésnpww.ﬁ
5 \l}l;iaorlggnéemput :.Thdwhanpmer:s xg:.gm:(?mms
6 | Home search Invalid Valid
lll_imiétinpulvalid xg'hg“whla;dpmrls glmlwnmu
Pulser input
10| 9| 8 [Transfer multiple
0|0|0]| =1
0joj1| =2
0[1]0| %5
of1]1| =10
1]0[{0| x50
110]1] =100
111]0] =500
111]1] =1000
"S" acceleration/deceleration
13|12 Curve
0 | 0| Sin curve
0 | 1 | Secondry curve
1 | o | Cycloid curve
1| 1 | Third curve
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How to specify the control code
32 bits are assigned to the control code as shown in the previous page. Specify the pulse output method
or pulse input method. When you do not want to use any function, specify “0” for its applicable bit.

Example 1: Pulse output method at the default
All bits are 0 at the default setting, that is, the lowest 2 bit is 0. Accordingly, the control is the increment
method, and the acceleration/deceleration method is a linear acceleration/deceleration.

Example 2: The control code when changing the control method to the Absolute

method.
Lower 16bit
[0i0i0(0[0}0:00]0:000[0i0i0: 1]
A 7\ I\ 7\ F )
0 0 0 1 —Read HO001 to specify H1.

Example 3: The control code when changing “S” acceleration/deceleration to
Secondary acceleration/deceleration in the Absolute method.
Lower 16 bit

\ /\ /\ /N

/
1 0 0 3 —Read H1003 to specify H1003.

Example 4: The control code when changing the output method to CW/CCW in the
Increment method.

Higher 16 bit Lower 16 bit
[0:0:0:0[0:0:1:0[0:0:0:0[0:0:0:0] [0i0:0:0J0I0:0:0[0i0:0:0[0:0:0:0]
A\ /\ 2 VAR i) F 0 / \ / \ I\ PN /

—Read H02000000 to specify H2000000.

Specifying the Pulse output divide mode

In the divided mode, the value set for the startup speed or the target speed can be divided by the
optional value to output. This mode allows setting the frequency value less than 1pps.
Example: Target speed is 300 pps and divided mode is 16: 18.75pps is output.
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16.4 Table of I/O Flag Allocation

1/0O flag number (*5)

P 2 - axis type 4 - axis type
Flag Name Description Ist | 2nd | 1st | 2nd | 3rd | 4th
axis axis axis axis axis axis
x_o | Pulse gusy | ON during pulse X0 | x10 | xo | x10 | x20 | x30
output busy output(*1)
x_1 | Pulse epp | ON when Pulse output X1 | x11 | x1 | x11 | x21 | xa1
output done ends. (*2)
X 2 Acceleration ACC ON during acceleration X2 X12 X2 X12 X922 X32
— zone zone.
X 3 Constant CON ON during constant speed X3 X13 X3 X13 X23 X33
- speed zone zone.
X 4 Deceleration DEC ON during deceleration X4 X14 X4 X14 X24 X34
zone zone.
Rotation Monitors direction of
X_5 direction DIR rotation. (ON during the X5 X15 X5 X15 X25 X35

elapsed value increment.)

ON when home input

X_6 | Home input | ZSG becomes valid.

X6 X16 X6 X16 X26 X36

X 7 _Near home DOG ON when near home input X7 X17 X7 X17 X27 X37
input becomes valid.
x_g | Home oRGe | ON when home return is x8 | x18 | x8 | x18 | x28 | x38
- Return done done. (*3)
ON when elapsed value of
Comparison internal counter is greater
X9 result CLEP | than or equal to the X9 X19 X9 X19 X29 X39
number of comparison
pulse.
Set value With P point control, this

X_A | change CEN | s usedto confirm XA | X1IA | XA | X1A | X2A | X3A
) . rewriting of set values.
confirmation

(*4)

x g | Overtlimit | \rp | Monitors the flag of XB | xiB| xB8 | x1B| x2B | x3B
input (+) Over limit input (+) signal.

x_c | Overthimit 1)y | Monitors the flag of Xc | x1c | xc | xic | xec | xsc

— input (-) Over limit input (-) signal.

x_p | Himinginput | .\, | Monitors the flag of xo | x1D | xp | xiD | x2p | x3D
monitor JOG positioning timing.

X E Set value SERR ON when a set value error XE X1E XE X1E X2E X3E

- Error OCCUrS.

ON when Over limit input
X_F | Limit Error LERR | is made during operation XF X1F XF X1F X2F X3F
or startup.

*1) ON during the pulse output of E point control, P point control, home return, JOG operation, JOG
positioning operation and maintained ON until each operation is completed.

*2) ON when E point control, P point control, JOG operation, JOG positioning or pulser input operation
ends. also ON at deceleration stop or forced stop.
And if either of E point control, P point control, home return, JOG operation, JOG positioning
operation or pulser input operation is started up, this goes OFF.

*3) ON when the home return is completed.
This goes OFF when the next operation of E point control, P point control, JOG operation, JOG
positioning operaion, Home return or Pulser input operation is started.

*4) ON at P point control or E point control startup. OFF when any data is written to the shared memory
of the positioning unit by the instruction, F151 or P151 in the user program.

*5) Flag number is the one when the slot No. is 0. The No. actually used varies depending on where the
unit is installed.
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1/O flag number (*5)
A 2 - axis type 4 - axis type
Flag Name Description 1st 2nd 1st 2nd 3rd 4th
axis axis axis axis axis axis
E point control When turned ON in_the
YO start EST user program, E point Y20 Y30 Y40 Y50 Y60 Y70
control is initiated.
P point control When turned ON in_the
Y_1 start PST user program, P point Y21 Y31 Y41 Y51 Y61 Y71
control is initiated.
Home Return When turned ON in the
Y_2 start ORGS | user program, Home Y22 Y32 Y42 Y52 Y62 Y72
return is initiated.
When turned ON in the
Y_3 | Forward JOG JGF user program, Forward Y23 Y33 Y43 Y53 Y63 Y73
JOG is initiated.
When turned ON in the
Y_4 | Reverse JOG JGR user program, Reverse Y24 Y34 Y44 Y54 Y64 Y74
JOG is initiated.
When turned ON in the
user program,
Y_5 | Forced stop EMR operations currently Y25 Y35 Y45 Y55 Y65 Y75
running are interrupted
and forcibly terminated.
When turned ON in the
user program,
Y 6 Deceleration DCL oper_ations c_urrently Y26 Y36 Y46 Y56 Y66 Y76
- stop running are interrupted,
and decelerate to a
stop.
When turned ON in the
y 7 | Pulserinput PEN | userprogram, pulser yor | y37 | var | Ys7 | Yer | Y77
- enabled input is enabled. (valid
only while ON.)
ON during the transfer
JOG from JOG operation to
Y_8 | positioning JGST JOG positionin Y28 Y38 Y48 Y58 Y68 Y78
operation start P 9
operation.
ON when JOG
JOG positioning is started.
Y9 . TIM (can be used to confirm Y29 Y39 Y49 Y59 Y69 Y79
positioning start : o
if JOG positioning
operation is ON.)
YA - - - Y2A Y3A Y4A Y5A Y6A Y7A
YB|- - - Y2B Y3B Y4B Y5B Y6B Y7B
YC|- - - Y2C Y3C Y4C Y5C Y6C Y7C
YD]|- - - Y2D Y3D Y4D Y5D Y6D Y7D
YE|- - - Y2E Y3E Y4E Y5E Y6E Y7E
Y_F | Error clear ECLR gnNe"r”rgf” o cancel Y2F | Y3F | Y4F | Y5F | Y6F | Y7F
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Dimensions and Driver Wiring FP2 Positioning Unit

17.1 Dimensions

FP2-PP21 (2-axis transistor type)

FP2-PP22 (2-axis line driver type) (Unit: mm)
(15.3) 93

ax
ABCLD 2 FAFRERR
o " AR

Hl
¥ Il &Rm [ ﬂt
28

1T
TIT
1T
TIT
mims
LIT

TIT
TIT
TIT
T T
TIT
TIT

[T A faT/
ut {HHHRHE 53@@/

FP2-PP41 (4-axis transistor type)
FP2-PP42 (4-axis line driver type) (Unit: mm)
93

(153)
I

100

imim;
TIT
TIT
TIIT

TIIT

il
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FP2 Positioning Unit Dimensions and Driver Wiring

17.2 Wiring for Motor Driver

When using FP2 Positioning Unit with MINAS Motor, an easy-connectable “Motor driver I/F terminal” is
recommended.

Reference: < 1.1.3 Combination with MINAS Motor >

17.2.1 Panasonic MINAS A Series

Positioning unit

\ Servo amplifier
1 ATATD)

38

i |

i T b . e - N\ 4 2'2'0'Q . 1 I
| Pulse output A - A A sl A 7 (7 CW pulse input

! . 1 } e WS SN / . PULS 1; I3 Buls !

& . : L, H

: | B1(B10) 3 :

: AZ(A11) :

| - —-.\ — |

| Pulse output B —> { 75 CCW pulse input |

| T : 7N in SIGN i

i | B2(B11) |

| | A4(A13) i

i 4y Finidthive, — s |

r - ’ y

| Home input - A, 1 Z phase output |

! S i W 8 & AN 02— ¥ !

! B3(B12) 24! !

! AT(A16) COM+, , 4 :

| ; | 7% Al + P |

| Devistion counter clear —|_ ! L . ATkQ 7y (7 Deviation |

[ M | BT(B16) cL | 1 - counter clear i

: | 30 I

i | B4(B13) My i

| COM oL I

: = e L COM i ¢ SRV—ON 4.TkQ 77 Servo ON !

i Nnﬁ: hama ] Output from PLC 2;? . . |

L i 1 | I

! | DoG. it |

| ' AS(A14) .__._ !

! 1 A—CLR' ATRQA (7 mamclear |

| Over limit [ Output from PLC -4 ot !

| meutis) I ! 3| i

| T Limit (+) ! o i

AB(A15) +—MW—— ;

i e | lame+ & cowdaive |

| over limit - I ow | 15 diebiod !

| input(-) P i

| L 4 |

| " Limit () ! i

i 2 vog| BEE1S W |

! FaA VG|, - | 47kQ - i COW drive J

! spfp"{:?;for Power | Az0 1 “cowL | & (Y disabled I

| driving the suppl I b - i

+ internal circul GND | | g '

| circuit I T B20 - L] I

i H i

_Cor!:n:‘_amb eLtlllse 1

input disal i

1" L I !

|

S—RDY+| i

Inputto PLC = 520 * !

4 | Servo ready |

S—ROY— T = output i

. T . i

ALM+ | |

Input o PLC =-——¢— - ;

a7, 4o~ Servo alarm )

| 24 V DC Power supply | ALM—: o A output |

| +24y & - IR e !

|

I | COIN+ :

| GND —+ Input to PLC g P |

i sosiﬁunlngl |

B -1 done signal !

L __CON—, [ B il |

|

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.

The above wiring is for the line driver output type.
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FP2 Positioning Unit

17.2.2 Panasonic MINAS S Series / E Series

et Positioning unit  --—-—- \ ——-—- Servo amplifier —-—-~
! | AL(A10) PULS 1 |
\ 22 |
| Pulse output A PULS 2! 220Q CW pulse input \
% | B1(B10) 23 | }
| ! |
i | A2(A11) SIGN 1] i
I 24 | I
! Pulse output B SIGN 2i 220Q CCW pulse input}
\ \
| | B2(B11) 25 i
i ! A4(A13) oz + ! i
I Y I
\ : 19, Z phase \
i Home input oz — \ oquut ‘
} | B3(B12) zoi* 1
} | A7(A16) COM + | !
\ w \
! - ‘ 1 | Deviation '
! Deviation counter clear ‘ B7(B16) ‘ cL i>7 counter clear |
| —W |
i 1 411 a7ke i
i | B4(B13) | o |
| | COM I !
| L \Y SRV—ON \ Servo ON ‘
| Near home : Output from PLC =% ¢— |
I input | 2| | 47kQ ‘
! | DOG i !
\ | A5(AL4) A |
} over i ‘ A—CLR ‘ Alarm clear \
| Over limj ! Output from PLC - -0l \
! input (+ ‘ utput from PLC !
| et ) ‘ 31 | a7ke ‘
i T Limit *+) \ i
‘ | AB(A15) | |
! \ | CW drive !
! Qverli(mit | | disable \
nput (- I
| inpu ' 7i 4.7kQ !
| ‘ Limit (-) ) \
| | B6(B15) } i
| Power +24V DC| \ CCW drive ‘
. supply for Power | A20 disable !
| driving the | supply ‘ \
" internal circuit GND | )
| circuit 7 B20 |
i j i
S e Servo alarm |
output 1
" 24VDCPowersupply ~—-— \
| | |
| +24Vv ‘0— i
I COIN .
‘ | Inputto PLC =77 ¢ . :
! ! ositioning
} GND ¢ ‘ done signal |
[ / | e i
com— | ‘
13 /\

*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.

The above wiring is for the line driver output type.
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17.2.3 Panasonic MINAS EX Series

~-—-—- positioning unit —-—-—- N R Servo amplifier - — - — - =
! A1(A10) cw + . !
| |
' = ulse '
! Pulse output A i I /f A ><_>/ B — ! 2?.?«9 S é: mpup |
: | B1(B10) 23 | | !
| I Aztmn cow + | . |
I 24 | 1 T i
| ! X QZ CCW pulse |
i Pulse output B 4[? ?—m_\ o 22?? . (r_ con i
| ' B261) 25 [ i
e DE L A A A s |
i input | outpu i
! x| | 5 / \_/ \ 02 !
! | B3(B12) 0 !
| | A7(A16) COM + | !
| 1! 1 i o |
| Deviation counter clear —{j : | Y b Eﬂat.‘lﬁgsgfear |
B7(B16 cL n ] !
I ? e e !
i , || 3.9kQ i
: | B4(B13) | 4 i
, COM - - ,
| 4“ = SRV—ON | [ @f SevoON |
| Near home 5 Output from PLC - * b—— ||\ —e—— I
. input _ 2] | 3.9kQ :
! 1 DOG i !
| | A5(A14} S — |
i | ‘_ ]
: over i i I—--° A—CLR | ﬁ Y . Alarm clear :
| ver T i Output from PLC -+~ 0|\ —e-
| input (+) 1'{ . 3! [ 30k i
i Limit (+) | i
| AB(A15) | 1 -
| I I iy % g_W g]rive |
- Isable H
! Over limit I |j‘£_‘| cal 1 W—e l
| input () i 7| 39ke !
| | Limit () - |
| | B6(B15) y PR |
| Power ] +24VDGC) - (7 CCWdrive
| supplyfor | Power | A20 Rcd : disable !
| dﬁ\fll'lg the suppl ' |
| lr:ﬁemlai aireuit GND| |
| e | B20 *ALM | !
! i Inputto PLC =¥ 11 !
N B e e 4 iy Servo alarm |
| =1 output !
( 24 \/ DC Power supply i ) I
i +24V r-:> coaN' !
| Inputto PLC =& !
| 10 . Paositioning |
! GND. 2 1 | ,Jl— done signal
R D I L e e I A | T—o_l !
an |
com— | ,
13 |
( J

*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.

The above wiring is for the line driver output type.

As of October 2008, this is the end-of-life (EOL) product.
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Dimensions and Driver Wiring FP2 Positioning Unit

17.2.4 Panasonic MINAS X (XX) Series

s Positioning unit —-—-—- e Servo amplifier —- —- N
I | A1(A10) |
| I datllale) >
i FB l ! \' \ —j.'— cw pulse input |
! Fulse output A ?-- 1 y f_ I
: | B1(B10) |
i | AZ(A11) |
—— 5 ;
' o | T \ . |
| Pulse oulput B —|L> == A | I
i T | N4
| e N 2= |
i . B2(B11) |
i | A4(A13) |
i 1 T LAAY 1 ; \_ // 1
i Home input _vi iy T I . \"‘ \ 7‘: | 7J Z phase uulpu!l
) g SR W ¢ & NN _ SN0z I
I i 53{312} 2 |
! | A7(A16) COM + | |
' | | " [Pt |
| 2o | 4.7kQ - 77  Deviation
| Deviation counter clear t v . 1 . =
1 I rl| B7(B16) | cL J il ~=  counter clear |
: I | 13 vy |
' | B4(B13) - I
! | com : 1 i
| e G 3 SRV—ON: |47kQ T ' SeroON |
| Near home ; ] Output from PLC - » o——\\}\—e——
i Inpt I T : 12 '
AMA O - L .
! vy | DOG |
| [ AS(A14) ; |
! p— | & A—CLR | Alarm clear |
ver limit ' = g ol e vl
! input (+) [ | | | Outputfrom PLC === ¢\ B I
! G * ' '
| ! Limit (+) |
! | AB(A15) : | — |
! | ! : dCWgrri\ée |
3 isable
| over limit i L~] | *CWL |
| input (-) o } s 29, |
| b © Limit (-) 1 , |
| 24v Dc B6(B15) " i |
i ot Tre % (7 CCW drive
Power : = (P !
l's supply for | Power | A20 ey *COWL | 4-'{'59 T <L disabled |
| driving the supplr i i oA —e—
i internal circui GND | | 30| I
: et — | B20 1 |
) | Command LI|SE|
o S — —-— - INH input disabled |
L3 O
g |
S—RODY | I
Input to PLC “2?‘5—'— |
! -0 . Servo ready
T =1 output |
- 4 |
1 PLC AI;M : T :
nput to e 1
g 26, L~ Servoalarm
e 24V DC Power supply —-— d output |
i | I
| +24V T I
| | COIN |
' GND 1 Inputto PLC = "5g" L
N e = T &) e ] PosltmnmgI l
COM— | -1 done signal |
Fo— s |

28|

*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.

The above wiring is for the line driver output type.

As of October 2008, this is the end-of-life (EOL) product.
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FP2 Positioning Unit

Dimensions and Driver Wiring

17.2.5 Panasonic MINAS X (V) Series

Pulse output A

Positioning unit —- —-—

A?(.MUJ

PULS+

Servo amplifier —

'V[ 4 -
_ i p 2209 v (& %ommand pulse
\ PULS— - pbis

i |
| |
i |
|
: 31{3103 i
i _.L B.: | A2(A11) SJGN+$ T i
: N RN 1 i
| Pulse output B |“> >// / \- | 2200 y (% Iclgmrnand sion |
| ] LY SiGN | ~ SIGN |
i _ ) |
| Tt | AATY) oz+j> i
i ..|I.Il.,‘- * Va s - H
| H \/( \ /‘/ / \ 23] ) |
! Home input ) VN e / Z phase output
| Homeinput 22 T 7T L NN o |
I | B3(B12) 24 !
|
! JATRIG). coM+) oy !
| | =2 t » |
| Deviation counter clear —__ : - | 4 Tk!‘l ~ (\ Deviation i
: I:- | B7(B16) cL | | — counter clear i
i 5 30| |
! | B4(B13) | —/\\ |
I ; | 1 |
- - b EOM || 47QE (7 semvooN :
l L T o SRV—0ON | o e ervo |
| Mear home 57 7. —— = from Pl IR T — !
| input T/ 1 y i - | Cutput from PLC 5 ! |
! W DOG i !
I | AS(A14) | a——s i
i . || 47 Q7% (57 Alarm clear |
i 5 A—CLR| T £ .
| Over limit =7 | | Outputfrom PLC - . ) | |
*input (+) ____|_| Output from PLC 3‘1' I !
| ',.,-,.‘f. : | ! !
i © Limit (+) | - I
i AB(A15) | Wy ’é?_ I
: [ S I o | ATRR (7 CW drive !
i Ao o e || |0 = WL | o '~..IL' disabled |
v Qverlimit v 75 = l_‘| 0 H
| input (=) ;__-> T [ T 1? |
! LAY + Limit () I s |
' saivis, b [T ' I
\ Power | @000 — 4 | T | |4TkR 7 (57 CCW drive ]
| supply for | Power R0 ] | 0 i +COWL o '\? disabled I
| driving the suppler | (N PS—— e et - I
1 internal cireui GND 2 | 3.9kQ |
| circuit o 820 ¥ - |
| : I L i
| [ | | e, & |
Mg roenas s e, o | 47kQ - (57 Command pulse |
INH | T — input disabled I
33| i
S—RDY| |
Input to PLC = \ ]
35 ' i\ ~| Servo ready |
| T -1 output !
. 1-F !
! |
ALM | |
Inputto PLC =7 2 g i
37, ay "j_ Servo H
f 24 V DC Power supply | _r alarm output |
i +24v & : | * |
! | |
! OIN | -
| GND Inputto PLC =-550 o I
“ / ! i\ \jr Positioning |
com-— | I done signal |
|
/

*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.

The above wiring is for the line driver output type.

As of October 2008, this is the end-of-life (EOL) product.
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Dimensions and Driver Wiring FP2 Positioning Unit

17.2.6 Oriental Motor UPK-W Series

~-—-—- Positioning unit —-—-—- \ e — Motor driver - —-—-—- 1
I A1(A1 oW+

: DCIDC| 5 JAIATD) '
e COCCalEg
I' Pulse output A |B1{E1D) '
! |A2{A11} |
! |
I G' CCW pulse input |
| Pulse output B |
i GND 32(811} I
i : OHEAT' |
! Input to PLC =

! . . AN ). “3{‘“12) l 0. HEAT o m—l |
i _L VWY —com! (Overtheating) i
i Home input | : :
| i 1 . [
! | B3(B12) e i
| |

|

: I

i |

i I8 4(313}

i joeal

i Mear home —T— |

p Input T A |

! VWY | 0oG

| I AS(A14)

| y

| Over limit '

+ input (+) I

| AN

i VW '[ Limit (+)

i | ABA15)

i i

1 |

I over fimit %g % i

| input (=) i i

| ey : Limit ()

i B6(B15)

i +24V DG

| Power

| supply for | Power | A20

| driving the s_unp!g '

+ internal circui GND |

| circuit T B20

i y

I\. _____________________ JJ

A 24 VDC Power supply --—

i +24v %

| GND 7

AR PP 4

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

17.2.7 Motor Driver I/F Terminal I

-Unit type

Product name Product number

Motor Driver I/F Terminal I 1-axis type AFP8503
2-axis type AFP8504

-Positioning unit which can be used

Product name Product number

FP2 Positioning unit 2-axis type AFP2434

Multhfunction type 4-axis type AFP2435

FPSigma Positionin unit 1-axis type AFPG432
2-axis type AFPG433

-Related products

Product name Product number

Cable for FP2 Positioning unit 0.5m AFP85100
1m AFP85101

Cable for MINAS ATl series Im AFP85131
2m AFP85132

Cable for MINAS S series im AFP85141
2m AFP85142

-Parts and Dimension

[1-Axis type]

Feedback input
selection pin

terminal

Sub /0
| Q [
@0@

52.0

5

i'/ﬂ

e —
&@& @&@@&&&Q&G&

(mm)

Connector for positioning unit

Connector for servo-amplifier

% Home input selection pin

Connector for
positioning unit

Jsssl |®®s®ps®@®s&| BE
F2 P62 1 — B Limit input selection pin
 —
Power terminal 1/O terminal "
Feedback input
[2-Axis type] selection pin
*Sub IO 170.0
terminal .

5 15 1

52.0

g6 76 7 ——= %
N e T
oalese) |

S

1
T T
1T
teiesbisstatataias
R Y

S|

v
1 -5l 1
ee0 mcms@s@s@@@

QQG@&@&Q&QJ

OEI_IM/
-l!g

*
Connector for
servo-amplifier

IS

Home input *
selection pin

Power terminal

The asterix ( ->* ) below indicat

es the following:

Q| [P NOEP 80&0&&@&@0@ _____
21 6—21 1 —2212
| — %
1/O terminal

Limit input selection pin*

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 PP22 type and PP42 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 are parenthesized at the I/F terminal.
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Dimensions and Driver Wiring FP2 Positioning Unit

-Connecting the wiring
Caution:Be sure the power is turned off while connecting the wiring.
Home input selection pin

For Home input :

v o9 Servo-amplifier OZ
— "-Z signal is used.

xXT

Terminal input Home i

o put Home is used.
*T

Limit input selection pin
For Limit signal input to
LMTP and LMTM are connected to
Limit input (+) and [-) of Servo-amplifier,
bRv —pp respectively, and connectecito Limit (+)
and(-) ofthe positicning unit.

Gaa CWL and CCWL are connected to Servo-
amplifier.LMTP and LMTM are connected
DRY PP to the positioning unit.

- Feedback input selection pin

Pulsar input from Sub /O terminal
[ o o

DRV
EXT

Feedback input from
Servo-amplifier
DRY

-I/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.

-It can be switched whether Home input is received from the servo-amplifier OZ signal (direct
connection) or from the terminal input Home, using Home input selection pin. (See the figure above.)

-(a) and (b) below can be switched using the limit input selection pin. (See the figure above.)

(@) : LMTP and LMTM signals of the 1/0O terminal are sent to the positioning unit and servo-amplifier
simultaneously.

(b) : LMTP and LMTM signals are sent to the positioning unit and CWL and CCWL signals of the I/O
terminal are sent to the servo-amplifier.

-It can be switched whether the pulse input of the positioning unit is sent to the PA/PB of the 1/O terminal
or to the encoder signal output, using the feedback input selection pin. (See the figure above.)

-Please connect the shielded cable terminal (cable type: AFP85100; AFP85101) to the FE terminal (at
I/F terminal)

*When FP2 and the MINAS-ATI(S) servo-amplifier 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).

SXFE 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-AII(S) servo-amplifier.

2¢SD terminal (of the I/F terminal) - this is connected to the GND pin of the CN I/F connector of the
MINAS-AII(S) servo-amplifier.
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FP2 Positioning Unit

Dimensions and Driver Wiring

-Terminal arrangement diagram(1 axis type)

+24 VDC
1

Sub /O terminal

genarator

PA+’

FP2

Connect cable for
FP2 positioning

positioning unit
Multifunction type positioning unit

Manual pulse

FPZ

]
= 8| L
— e e .)
- S g e L2 e gy oty onip -
MINAS ATI and S series |
_w_ Servo-amplifier I
S o) |
oo Cable for I
o MINAS AL [O2P8S
Q—O0— and S series @ &) |
F~o O |
Q-0 |
o I
3o |
B ~o—— I
S0 =
i |
|
* . Signhal for the positioningunit ~——————-——-— = — — — = ~
-Pole terminal
Manufacture Part No. Size Tightening torque
Phoenix Al 0.25-6BU AWGH#25-#22 0.18-0.33mm’
Contact Co Al 0.34-6TQ AWGH#24-#22 0.20-0.37mm” 0.22-0.25N°m
) Al 0.5-6WH AWG#22-#20 0.32-0.56mm”
-Insralling the I/F terminal
~DIN rail installation -Screw-in installation Type Part number L(mm)
[DIN ENS0022 35 mm / 1.378 inwidth} -
l-axis type | AFP8503 106.0
= T 2-Mm4
Installing I A TS 2-axis type | AFP8504 178.0
1
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Sample Program

FP2 Positioning Unit

18.1 Sample Program

18.1.1 Positioning Program for 1 Axis

Unit configuration

4-axis type positioning unit
™,

Q)
N
oof

I

11

start switch start switch

Home return ] {Posmcmng (1)operat|on} [P

ositioning (2)operation
start switch

64-point t ut unit
P point type input uni % x81

é 3 i
{ e L&
S | ©
X83 x84 X85
Forward Reverse Emergency
JOG switch JOG switch stop switch
. 0 Travels between 2 point 10000 Reverse Forward
Motor driver >
(- side) % —
[eT=| (+ side)
mlr fl N M 1
N H|ﬁ Motor \\\\\\\\]I_ JI\ \\\\\\\\\\\\\IL JI\\\\\\\\\\\\\\\\\\\
Q
H o o Near home e
(xc) ome (X6) (X7 (xB)
.
\ P
Over limit switch (+)

Over limit switch (-)

An overview of a sample program

This sample program uses the absolute method.

When Over limit switch is ON, the status is to be the power being supplied.

The positioning (1) and (2) operations will be valid after home return.

1. When input X80 is ON, the table moves to the absolute position 10000. [Positioning (1)]

2. When input X81 is ON, the table moves to the absolute position 0. [Positioning (2)]

3. When input X82 is ON, a return to the home position begins. (If the near home input is not in the
return direction, a Over limit 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.)

18-2



FP2 Positioning Unit

Sample Program

I/O Allocation
1/0 No. Description 1/0 No. Description
X0 Pulse output busy flag RO during home return operation
X1 Positioning done flag R1 Home return command pulse
X8 Home return done flag R8 Home return done pulse
X80 Positioning(1) operation start R9 Home r.etum completed and
stored in memory
X81 Positioning(2) operation start R10 during positioning (1) operation
X82 Home Return start R11 Positioning (1) operation command pulse
X83 Forward JOG R12 Positioping (1) completed and
stored in memory
X84 Reverse JOG R13 Positioning (1) done pulse
X85 Emergency stop R20 during positioning (2) operation
Y40 E point control start R21 Positioning (2) operation command pulse
Y42 Home return start R22 Positioping (2) completed and
stored in memory
Y43 Forward JOG R23 Positioning (2) done pulse
Y44 Reverse JOG R30 Forward JOG setting
Y45 Forced stop R31 Reverse JOG setting
Reference:

The switch input status can be checked at the following flag.

X6 Home input

X7 Near home input
XB Over limit input (+)
XC Over limit input (=)
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Sample Program

FP2 Positioning Unit

%83 R30

I { DF ) anardJOGsnning]I: }
R30

—— F1 Dmv H D1 , DT 0 ]

[ F1 Dmv K 50 , DT 2 ]

[ F1 pmv . K 1000 , DT 4 ]

[ F1 pmv , K 100 , DT 6 |

[ F151 WRT , KO, DTO , K8 ,H100 ]

X84 R31

| { 3 Ic 1

! {DF ) Reverse JOG setting L J
R31

——— F1 bmv H DI , DT 0 ]

[ F1 DMV , K 500 , DT 2 ]

[ F1 Dmv K 1000 , DT 4 |

[ Ft DMV , K 100 , DT & |

[ F151 WRT , KO, DTO , K8 ,H100 ]

R11 Y40

L I 1

! E point control start & 4
R21

R1 Y42

| r 1

I Home return start L 4

xX83 Y43

| I 7

! Forward JOG start L 4

x84 Y44

| r 1

I Reverse JOG start L J

X85 Y45

I 7
Emergency stop. over run - 4

Program
X82 X0 R8 Y45 RO
— —— oF >———— ol;,inghm[ ]
return
RO
_”7
RO R1
_H { DF } HumerelumE
R command pulse
—F— F1 DMv , H D1 , DT 0 |
[ Ft DMv , K 50 , DT 2 ]
[ F1 pmv , K 2000 , DT 4 ]
[ FA DMV , K 100 , DT & ]
[ F151 WRT , KO ,6 DTO , K&  H100 ]
X8 RE8
_H (DF ) HomerwumE ]
X8 Y45 denepdE Rg
I J"r{ HOmBI’E'l\Im[ ]
RO done memarized
_H_

X80 X0 RI13RE R10
— ——CoF L ]
R10 {1} operation ON

_”—
R10 R11
I { DF } Positioning E ]
R11 (1) operation ON Pulse
F1 DMV H D1 , DT 0 ]
[ F1 bmv , K 1000 , DT 2 ]
[ F1 pmv K 10000 , DT 4 |
[ F1 Dmv , K 100 , DT & ]
[ F1 pmv , K 10000 , DT 8
[ F189 WRT , KO, DTO, K10 ,H 100 ]
X1 R10 ] R12
— —— oF | oL 1
R12 (1) done memarized
_H—
R12 R13
— | { DF } Fosiioning { ]
X81 X0 R23Rg ENRER pag
— —— oF I E’:‘I‘é‘;‘;’!:?.’woé ]
R20
_”7
R20 R21
r 1
: { OF J Positioniag (2)ON L J
R21 command pulse
—FH— F omMmv , H D1 , DT 0 ]
[ Ft DMV , K 1000 , DT 2 ]
[ F1 DMV , K 10000 , DT 4 ]
[ F1 omv . K 100 , DT 6 ]
[ F1 DMV , K 0 ,DT 8 ]
[ F151 WRT , KO, DTO , K10 ,H100 ]
X1 R20 R9 R22
—— oF | sl J
Ro2 done memornzed
_”—
R22 R23
f { DF } s @
done pulse

{ ED }
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FP2 Positioning Unit

Sample Program

18.1.2 Positioning for 2 Axes (Linear Interpolation Program)

Unit configuration

A-axis type itioning unit

B4-point type input unit

Motor driver

Mator

Current
i position
(X.Y) [] Il

iz

(- side)

An overview of a sample program

This sample program uses the absolute method.
1. The current absolute position is read into the data table reads.
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 start up 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
flag is used and the startup conditions are specified.

Items to be set for the program

Data

Linear component

X axis component

Y axis component

Target position (absolute)

(X, Y)

X*

Y-A-

time

Current position (absolute) | (x, y) X y
Movement distance L= /OX)+(Yy ) Lx=X-x Ly=Y-y
-X Y-
startup speed VS* Vsx=Vs x | O | Vsy=Vs X | :/ |
. _ | X-x | . | Y-y
target speed Vt Vix=Vt x 3 Vity=Vt x L
Acceleration/deceleration Ac* Acx=Ac Acy=Ac

For items marked with an asterisk (*), the user may specify any desired value. Other items are handled
through operation in the sample program.

Reference:

Calculation of the linear movement distance

i E=X+Y'=L=y X+ Y*
A Y

X
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Sample Program

FP2 Positioning Unit

Target position
(DT6, DTE)
(4000,,3000)

B ] b

Current position
(DT10,DT12)
(Y, X)

[L=f\]'(DTl4)“+ (DT16)? J

Allocation of data registers

Item 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
Dat_a DT24 Linear movement amount J DT22
register the DT26 Movement amount of X axis/Linear DT14/DT24
program is
using movement amount o
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 Program

Program

RIO
FI DMV . K 500 OT © :|
Startup Startup speed

wasst [ F1 DMV K 10000 DT 2 :|
Target speed
[ FIDMV . k 100 . OT 4
Acceleration/dgosration time
[ Ft DMV . ko so00 T &
it destination
[ F1 DMy . « 3o £
RIO T mis movemant destination
1o ) -
OF GALL
Startup * ~
request
RO
Lo
Startup
reguest

—H—[FISOREAD K1,

Linear interpolation

H10A K 2, DT 10 ]

Always O Current value of X axis
[FISOREAD . K 1, H10A K 2 DT 12 ] r
urrent value of ¥ axis
I—[anD ,,0T 6 ,DT 10, DT 14 ]
Alwarys O A fotion & ks g:;.-am-n,—..
[FZBD—,DTS . DT 18 ]
R ot on ST Mppimpre amou
[ Fes DABS DT 14 ]
Movement amount
My
[ Fese paBS DT 16 ]
Mowamprt amount
[ F23 PwR .u# DTM_ ., K2, DT
[ Fa23 PwR . }wg:l;,l‘sm” 2 . DT 20 ]
[ Fato F+ DTI8 . DT 20 . DT 22 ]
e et omsare, o1 o stiaree
[ Fe24 Fsop . DT 22 . DT 24 ]
pumiwre | G
[ F313 F% , #DT14, DT 24 , DT 26 ]
Meropengrd Sauare roct Ratio of X axis
of X ans
[ Fa13 F% , #DTi14 , DT 24 , DT 28 ]
Moyament amount Sauars reot Ratio of ¥ s
Reference:

The meaning of the “#” symbol in the program

—ﬂ—[F] DMV . H 8. DT30 ]

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).

Always on 'r:{s.';(;ilﬂco:e
[F312 F+ . DT26 . #DT 0, #DT 32 ]
Ratio of Xaxia  Starie Spariua soved
[F312 Fx . DT26 , #DT 2, #DT 34 ]
LF1 DMV
[F1 DMV
RE010
7|I—EF| DMV
Ahaays on :
[F312 P+ , DT28 , #DT 0, #DT 42 ]
Ratioof Y axis  Startuo Startun soeed
[F312 /= , DT28 . T 2 . #DT 44 ]
Fatio of ¥ ads Targer Teputacesd
[F1 DMV
[F1 omv T
RI010 pduamant desthati
—||—[F151WRT K7 oT30 K 10, H 100 ]
Always on
[FISIWRT . K 1. DT40 ., K 10, H 110 ]
| 0= DT ¥ KO fo
b A 1
D= DT 44 K 0
| [ Tppunzosd h 714
¥ ads condition
(RET }—

When Over limit switch(+) and Over limit switch(-) are not connected, change the limit input valid logic
using the control code. The default setting is the input existing when the power is not supplied, that is, is
the input existing without the Over limit switch connection.
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