ARCT1F365E-4

Panasonic

PROGRAMMABLE CONTROLLER

FPX Positioning Unit
Technical Manual

2011.08 | panasonic-electric-works.net/sunx



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 Electric
Works 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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FP X Positioning Unit Glossary

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 paoint 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 FP X 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 FP X 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 FP X positioning unit, this is specified using the
control codes of the shared memory according to the driver specifications.

Positioning Unit (Motor driver ] [Positioning Unit
Pulse [Pulse]
CW pul
p puse — e —
oo e A=
Forward > E »
o [ele] .o
E [s) = [e]
1 [CCWpulse |—| H HE _ Forward [ “Reverse
: [ EESEESEESESSESEESEEES o] 'I;.' .-.--.------.-.’ [e)
o Reverge = [ Rotation direction[Sign] |
CW/CCW output method Pulse/Sign output method

Absolute method (absolute value control method)

This is a control method in which the target position is specified as an absolute position from the
home position. With the FP X positioning unit, this is specified in the user program, using the control
codes and the position command values (see Chapter 6.1.3 “Shared memory settings.”)




Glossary FP X Positioning Unit

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 FP 2 positioning unit, this is specified in the user program,
using the control codes and the position command values (see Chapter 6.1.1/6.1.2 “Shared memory
settings.”).

@ Paosition command value

~ setting: +5000
O 148

(@) +3000 setting
Oe—0

Absolute method [I—l]ﬂ?m

0 3000 5000

7 Position command value
“ setting: +5000 o3

O
@ -2000 setting
; Ge—0
|

L
Increment method [T T | |

i

0

0 3000 5000

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
| s :
; | |
1 ! |
5 ! i

P O0CLER

| 1

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

Twisted pair cable

This refers to a cable constructed of two wires, which suppresses the effects of noise. Because
current of the same size is flowing in the reverse direction (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 FP £ 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 FP £ 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 FP X
positioning unit is equipped with a dedicated input terminal.
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Transfer multiple
With the FP X 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
muliple of 5 _ iy L

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).

B

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.

Ll
s NI

" Forward | Reverse ~
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1.1 Functions of FP X 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

—l

Pulse train

I

o3
Qo O
[ Positioning Unit ] [ Stepping motor |

Positioning control using a servo motor

—

Pulse train o
oo Encoder
DD — No o
e— | =
Positioning Unit

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

.

1 - axis type
—
oo
I]
ke
FPG-PP11
FPG-PP12
2 - axis type

= il]

: 00
H 0
e
2axistype | (] T ]:I
FPG-PP21
FPG-PP22

| Driver |

1-3
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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.

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

—=> /—\@

Time
Positioning 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.

b

Speed
-Startup speed
- Target speed
=Acceleration/
deceleration ime
+Position
command value

4
Speed Linear ageeleration/ 'S accelerations
deceleration deceleration

[ s =

Linear interpolation possible through user programs
The FP X positioning unit can handle simultaneous startup of multiple axes, enabling simultaneous control of linear
interpolation and other elements through user programs.

1.1.2 Unit Types

Unit type and Product number

Type Output type Part number Product number
1 - axis type Transistor output type FPG-PP11 AFPG430
2 — axis type Transistor output type FPG-PP21 AFPG431
1 - axis type Line driver output type FPG-PP12 AFPG432
2 — axis type Line driver output type FPG-PP22 AFPG433

Note: Connector for a discrete-wire is attached with a unit. (1 each for 1-axis and 2-axis types.)
Reference: Refer to 3.1.1 for the attached connectors.

1.1.3 Combination with MINAS Motor

When using FPX 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 AII 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~ | cable for S cable for AII
AEP2434. 2435 1-axis type: I series series series
- : : 1m: :
FPS positioning unit | AFP8503 1m: Lm: N/A
(Mutifunction type) | 2-axis type: FP2 positioning AFPB5131 | AFP85141 AFP85131
AFPG432, 433 AFP8504 connection cable 2m: 2 m: 2m:
0.5 mm: AFP85132 | AFP85142 AFP85132
FP2 positioning unit Motor driver AFP85100 BRK OFF Dedicated Dedicated
AFP2430, 2431 I/F terminal 1 mm: signal cannot | cable for A cable for EX
1-axis type: AFP85101 be used. series series
AFP8501 N/A Lm: im
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 cammand autput

2 | £ SeME
5| ° ZZZZZZZEZZZZZZZZZZZZZZ[ ]!ZZZZZZZIZZZZZ
= 2 ’ L
ek = Deviation counter 2
il L -
ontrol output signals Mearnorme
sPch as se{%o ongand %% el
alarm reset signals [ory]
: ’ Home inhibit
Home input and near home input

Oveer 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 and near home input terminals, with Over limit input(+) and Over limit input(-) input, with
Positioning control start input (Timing input ) for JOG positioning operation, with deviation counter clear
output with home input and near home input terminals, and with 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, input and output contacts of the Control unit or FP X Expansion I/O
Unit is 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 - bit)

Note:

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

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 - bit)

Note:

If the elapsed value exceeds the maximum (minimum) value, the value returns automatically to the
minimum (maximum) value and continues from that point. The motor does not stop if this occurs, and no
error occurs.
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1.2.2 Basic Operation of FP X Positioning Unit

Control proceeds by turning ON and OFF the shared memory and input/output flag.
" Control code: i t iy
i OMv  H ] oTo ontrol code! incremen
— H(oR - . : ] i
[F1 DMWY | K 500 . DT2 ] Startup speed: 500 pps I
Target speed: 10000 pps I
[F1 oMy , K 10000 D74 ] get sp PP i 1)
[F1 omv | K 50, DTE ] Acceleration/de celerationtime: 50 ms I
: I
Position command value: |
[F1 oMy Kk 1000, DTE ] 100000 pulabe J
[F151wRT Ko, DT, K10, H 100 ] ®
X0 R100 ]
L1} {oF) L "]
RWIDD 1100 I @
—i| [
(=)

-~ — - Various parameters are written
Fositioning _ to the shared memory of the
paramelrters wirtten positioning unit by the F151
to CPU's date g / = instruction.

_’ o |
Data register il =) | || || |
D70 — = E =
Dre G oo | & b
OT4 E aile — To motor driver
D76 100 NE:
oTa
K. 100000 \_(: } Startup contact goes on and
\. oTio J pulse output begins.

@ 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 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.

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
Y100. Y100 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
FPG-PP11 AFPG430 150mA
FPG-PP21 AFPG431 220mA
FPG-PP12 AFPG432 150mA
FPG-PP22 AFPG433 220mA

1.3.2 Restrictions on Unit Installation Position

Up to 4 of the positioning units can be installed to the left of the FP £ Control Unit. (Installing to the right
is unavailable.)

Positioning Unit

]
sl
s

5}

il
[w:17)

D aTRRpea T | & S
@@ty e

FPG-CIZT

g
a
oo oo

Rt e e Rt @ T e sy
Oo6a0ooo Ooooonon * 0odooodd 00000000

y Sl N =
Control Unit

Either position may be used for installation.

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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FP X Positioning Unit Parts and Specifications

2.1 Parts and Specifications

2.1.1 Parts and Specifications

A0 & O
B O

1 El=

IE

S

]
;

fd =]
(=
1=
ERRC]

L i @
@ g | i @——|::||2
=2l = |
: ]
. FP2-PP11 . FP2-PP21
1-axis type oo op4s 2-axis type o npoo

@ Operation status display LEDs
These display operation conditions.

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

2.1.2 Operation Status Display LEDs

LEDs show the same information for each axis.

=

LR=]

1 Eis]

posl

an z0

| 2=

| PTYS
o o | lEmaO]) A O
| B O
< 152 1 CLR

an CLACT
a o ||poscy) DOGL]

il | B2 =
| P oo Z0O

DR 1=
| CRE= 98 pACd

A o o
o o PB I
I g o o | ERR.C]
O oo

s

ua] = =

Unit front

Operation Status Display LEDs

LED Description LED ON LED OFF LED blinks
When set to During pulse
Pulse output pulse/sign output — During stop output
A signal A (/nvit:r?(iet to During pulse
display ( * 1) — During stop
CW/CCW output (forward) output
method (forward)
When set to N Forward
. Reverse direction s
pulse/sign output direction —
Pulse output command
. method command
B signal B When set to During pulse
display (* 1) —_— During stop
CW/CCW output (reverse) output
method (reverse)
CLR C_ounter clear signal output Output: ON Output: OFF e
display
DOG | 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 or Setting value: Setting value: o
Limit input error 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 home input (Z) LED lights when the respective input becomes valid.
The input valid logic is specified using the control codes in the program.

(In the manual, “Z2” is described as “ZSG”.)
( *3): Pulse input signal (PA) and (PB) display the pulse signal input status.
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FP X Positioning Unit

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 0.3mm?
1.5to0 1.1 dia.
AWG24 0.2mm?

Discrete-wire connector (attached with a unit)

Manufacturer Component parts Unit t_ype and requwed_quantlt
2-axis type 4-axis type
. - Housing(40P) lpc x1 lpc x2
Wz?kr;a;%n’\l&Ecl:%ctr:j d Semi-cover(40P) 2pesxl 2pcsx2
v Contact (for AWG22 and AWG24) 5pin 8pcsx1l 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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3.2 Input /Output Specifications and Out put terminal
Layout

3.2.1 Input /Output Specifications

% % ) 1 - axis type 2 - axis type
i i

A
1 oo 1 e ]
s L LIS
4 el & (= =
4 oo 4 e | ey |
s [laa|l s e
5 [l==|| & E e
7 oo 7 o(lwof
g oo g - - |lam

| =
Ml el
H| =
Bl
| ==

oo E
oo

18 L] 18 =] L=2 = =t
| = =
20 J=-=

H 1 H

Lt

a-axis type uses the connector pins for only 1-axis type. The signal pins for 2 axes are assigned to a
connector. 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.

w
o
o
w
oooooooo

i b

[
oo
oo
o
L aa it

Output terminals (Transistor Output type)

Pin number
Circuit Signal name Item Description
1 - axis 2 - axis
A1 A10 A1/A10 P5U\I/SSSUJB$£: ® Output format Open collector
B1 B10 L A2/A11 Pulse output A: | _ _§ Operating voltage 475V DC to
’ Open collector | 3§ range 26.4V DC
_I: © B1/B10 [Pulse outputB: | 3 £
A2 A11 B2/B11 5V DC output O 8 Max. load current 15 mA
B2 B11 Pulse output B: ® | ON Max. voltage 0.6V
Open collector drop )




Wiring

FP X Positioning UNit

Output terminals (Line driver output type)

- :)l(:";numzb_e;)(is Circuit Signal name Item Description
Pulse output A:
A1 A10 A1/A10 Line driver (+) 2
B1 B10 AR Pd':'eé’r‘i’\}p;‘t( _';‘: 52 Line driver output
€ € g0 Output format Equivalent to
A2 A1 Pulse output B: | 33 AM26C31
B1/B10 Line driver (+) g
B2 B11 B2/811 | Pulse output B: w0
Line driver (-)
Output terminals (common)
Pin number . . T
1~ axis 2 - axis Circuit Signal name Item Description
Deviation - Output format Open collector
AT A16 A7/Atg| coumerdear | 5 e g voltage | 4.75V DC o
(+) 5 %
283 range 26.4VDC
==
B7/B16 Deviation O §| Max. load current 10mA
ter cl Q
BY B16 coun i; clear ? | ON Max. voltage v
drop

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.
AT9/B19 (Field Earth) | o
External %
A20 A20 power supply £ Power supply 21.4V DC to
—_0 input: 8 voltage range 26.4V DC
24V DC (+) &
External o 2 - axis type:
B20 B20 power supply H Current 35 mA or less
7; 0 input: o consumption 1 - axis type:
24V DC (-) 20 mA or less
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Input Terminals (common)

P'T‘ number - Circuit Signal name Item Description
1-axis | 2-axis
Operating 21.6V DC to
® voltage range 26.4V DC
Home input: | S| MnON 1 49 5y pe/s.5ma
A3 A12 24VDC(+) |88 "°Mage C“Fr::e”
(z24) |73 ax. O 2V DC/2mA
@| voltage/current
o Input
A3/A12 impedance Approx 3k Q
_m:z(zz4> " Operatin 3.5V DC to 5.25 (5V
= A4/A13 2 perating DC,Line driver
S? (25 2 voltage range specifications)
— o B3/B12 input: | O in. O >
Home input: e Min. ON 3V DC/4mA
A4 A13 5V DC (+) § [ voltage/current
Q
(25) @ Max. OFF 1V DC/0.5mA
3 voltage/current
< Input
impedance Approx. 3900
Home input Min. input pulse
B3 B12 ) width 100pus
B4 B13 coMm Operating | 51 6y DC to 26.4V DC
voltage range
B4/B13 Near home input (DOG)
—0
COM 19.2V DC/5.0mA
A5 A14 Near home Min. ON Over limit input (+) (Limit +)
input (DOG) voltage/current | Over limit input (-) (Limit —)
\_A05’A14 Positioning control start
DOG input (timing input)
» 19.2V DC/2.6mA
i 5
Over limit T
—0 - oS || voltage/current
Limit + (lelt +) 8
L [2]
§_ Near home input (DOG)
B6/B15 o - = Approx 3.6kQ
il over fimi Input Over limit input (+) (Limit +)
B6 B15 input (- ) . d Over limit input (=) (Limit
Limit - ) impedance ver limit inpu (=) (Limit —)
( Positioning control start
input (timing input)
B5/B14 Approx 6.8kQ
Tl Positioning
B5 B14 Control start Min. input 500us
input
(Timing input)
. . 3.5t05.25V DC
A8 A17 AB/A17 P“'Se(jr’;p“t A voclige(rea:lanng o | (6vDC, Line driver
A9/A18 . " g 9 specifications)
B8 B17 Pulse input A g_.g Min. ON 3V DC/3.2mA
(-) = voltage/current
i o
A9 A18 Pulse input B e Max. OFF 1V DC/0.5mA
(+) 3 9| _voltage/current
£ Input
B9 B18 B8/B17 | Pulse input B ’ impedance Approx 390Q
B9/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

| Positioning unit |

Pulse command Pulse command
ijoutput input
iA1 A2 A10,AN
Pulse i
command !

B1, B2, B10, B11

DC/DC
—p0

converter
+5V DC +24V DC
0820 i | External power supply
Jr GND [ Usable voltage range | 21.4 to 26.4V DC
External power Current  [2-axis type | 35 mA or less
supply consumplion [4_ayis type |20 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)

[Fositoning un_]

1 P —————
i Pulse command i
L(at 5V output) input ;
Th1, A2, i
i
O
Pulse Bgeponmand igmareryw |
command B1,B2,B10,B11 quide [ P e e |
| | bcioc " QMO
converter
VDG +24V DC
B20 |
) _| External power supply
GND I Usable voltage range 21.4 to 28.4V DC
Current | 2-3xis type | 36 mA or less
consumption =i vpe | 20 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.




Wiring FP X Positioning UNit

3.4 Connection of Pulse Command Output Signal

Two types of output types are available for the FP X 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

|C0nnecticm ” Positioning unit l I Motor drive |
Pulse PLULSE b A1,A10

commandA ||2EW, ’ EFULSE
(Line drive) IB1,B10 cw
Pulse SIGN +5V

command B [|2GEW A2 A1 E;GN
(Line drive) B2 B11 CCcwW
External v A20

input power Power supply

supply —» B20 -

GND 24V DC

3.4.2 Transistor Output Type

[Connection ” Positioning unit | | Motor driver |

LTI A1A10 M:ﬂ PULSE
(5V DC output) or
Pulse P CwW

PULSE
oot (el w | feero| W LiEBARIEES

en

collector) b SIGN
Pulse ((B](rIW
command B AZ2,A11

(5V DC output) >

Pulse glgz or Output specification

cgmgl]and & B2,BM Output form Open collector
collector)

Operating voltage range |4.75 to 26.4V DC

Eggtr%?:lwer A20 "W Max. load current |15 mA
ol
supply ’y » B20 "ﬁo‘@ ON Max.voltage drop] 0.6 V

124V DC Qutput specification at 5V DC
Output power supply range [4.75 to 5.25V DC
Current consumption |5 DC 15mA/ 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 (+) W A3 AT2 Motor driver

3kE2

Home input

5V DC (+) T WA A3 Z phase
- T-"' 300 Q S|gna|

(Home input + B3 B12

k 4

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 |
92\?1851?3)’( o Power supply

3k2 _
Home input Ad A3 24V DC GND _ Switch
oV D () ED 3900 |— o‘—|
Home input || L 1T S

Input specifications (at 24V DC)

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

Input impedance Approx. 3k
Min. input pulse width 100us
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3.6.3 Connection of Near Home Input Signal

| Connection “ Positioning unit |
B4 B1

com seko  [(C M?

Mear home imput A5 A14

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

Power supply

24V DC E GND

, Switch
Ca—

Input specifications

Input voltage range

21.6t0 26.4VDC

Min. ON voltage/current

19.2V DC/5.0mA

Max. OFF voltage/current

2V DC/M1.5mA

Input impedance

Approx. 3.6kQ

Min. input pulse width

S500us

Positioning control start input(Timing input).

3.6.4 Connection of Over limit Input Signal

| Connection || Positioning unit |
B4,B13
{me e ABA15

| Connection l

Positioning unit

|

com

PR

B4 B13
6.8k [(COM)
B6,B15

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

Power supply

GND __, Switch

S

Power su|

pply
24V DC EGND 1~

Switch

Input specifications

Input voltage range 21.6~26.4VDC
Min. ON voltage/current| 19.2V DC/2.6mA
Max. OFF voltagefcurrent| 2V DC/1.5mA
Input impedance Approx. 6.8kQ
Min. input pulse width S00us

Positioning control start input(Timing input).

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

| Connection |

Positioning unit

COoM

Timing input

B4, B13]
68k [(COM)
B5,B14

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

Power supply

24V DC

EGND . Switch

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

S500us

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 AFPG 430

AFPG 431 10m
Line driver output type AFPG 432

AFPG 433
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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
a, < —
):{l’ T I|?lf!fﬂﬂﬂﬂ.l’.’.l’!!fﬂ].f —D
1
Motor driver
e Forward o Reverse oo

Pulse output A

'
| Direction of increasing elapsed value | Direction of decerasing elapsed value|

Pulse/Sigh 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.

Reverse Forward

H

- Reverse e Forward

Pulse output A

| Pulse output B| |

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

4-4
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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.

Reverse Forward
— >
I iy |If.-’liﬂﬁﬂﬂ.l’!.l’!!fl}]‘f —D
|
Forward Reverse e
[PurseoutputA] _ [ M1 ML
Pulse output B] AR A
| 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
>

[ ]
l’f!f!fliﬂﬂ!fﬂﬂ!fﬂ|I|?ﬂﬂﬂﬂﬂﬂﬂﬂflﬂﬂl

E—

Reverse Forward

| Fulse 0utputA|

ninininininlinlnln!
EErrE i sininininisinl sl e

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

Note:

The direction of rotation varies depending on the wiring, the motor driver settings, the position command
value in the program, and other factors.

45
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4.2 Confirming the Slot Number and 1/O Number
Allocations

4.2.1 Slot Number

Slot Number shows the position of the expansion unit, which is used for a programming.

I/0O Area allocation varies depending on the Slot Number.

Slot No.:

Expantion Unit, FP X < Control Unit > Expantion Unit, FPO

iy

==l

s
o
o
o

P
Co0nOnoo_0nooooon'

oo oo

T a® By Py,

Unit, 4 Unit 3
3 2

Expantion Expantion Expantion Expantion

ol rarez

Unit, 2
1

4.2.2 1/0 Area Allocation

mal = =uma=)

[l PPa-cwT  snfnfnto dndiodnon ©.

Unit, 1

0

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 and a 2 - axis type has 64 points

(32 input points and 32 output points).

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

FP X automates occupied I/O area when attached with a unit. Not necessity for a setup.

The I/O area allocation is decided depending on an installation and its configuration is as follows:

T (P oS s 110 No.
ype allocated using
the tool software) Axis Slot 0 Slot 1 Slot 2 Slot 3
Inout 16 points X100 to X10F | X180 to X18F | X260 to X260F | X340 to X34F
1-axis | "PUHTOP 1ot axis (WX10) (WX18) (WX26) (WX34)
. axi
WPe | 5 Liout 16 points Y100 to Y1OF | Y180to Y18F | Y260to Y26F | Y340 to Y34F
it (WY10) (WY18) (WY26) (WY34)
1st axis | X10010 XT0F | X18010 X18F | X260 to X26F | X340 to X34F
i i (WX10) (WX18) (WX26) (WX34)
Input 32 points
ond. axis | X110 10 X1TF | X190to X19F | Y260 to Y26F | Y340 to Y34F
oraxis ' (WX11) (WX19) (WY26) (WY34)
type st axis | Y10010 YIOF | Y180to Y18F | X2701oX27F | X350 to X35F
i ' (WY10) (WY18) (WX27) (WX35)
Output 32 points
ond. axis | Y1100 Y1TF | Y190t0 YI9F | Y27010 Y27F | Y350 to Y35F
: (W) (WY19) (Wy27) (WY35)
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4.2.3 Contents of Input and Output Allocations

1/0 flag number (*5)

1 - axis .
Flag Name Description type 2 - axis type
1st axis | 1st axis 2nd axis

X_0 | Pulse output busy BUSY | ON during pulse output. (* 1) X100 X100 X110

X_1| Pulse output done | EDP (GOSS ON when pulse outputends. | 5 X101 X111

X_2 | Acceleration zone ACC | ON during acceleration zone. X102 X102 X112

X 3 Constant speed CON ON during constant speed X103 X103 X113

— | zone zone.

X _4 | Deceleration zone DEC | ON during deceleration zone. X104 X104 X114
Monitors direction of rotation

X_5 | Rotation direction DIR (On during the elapsed value X105 X105 X115
increment)

X_6 | Home input zsG | Goes ON when home input X106 X106 X116
becomes valid.

X_7 | Nearhomeinput | Dog | 808s ON when near home input X107 X107 X117
becomes valid.

X_8 | Home retum done | ORGE | 14 (03',") when home return is X108 | X108 X118
ON when elapsed value of internal

X_9 | Comparison result | CLEP | counteris greater X109 X109 X119
than or equal to the number of
comparison pulse.

Set value With P point control, this is

X_A change confirmation CEN | used to (ionflrm rewriting of set X10A X10A X11A
values. (* 4)

X_B | Over limitinput (+) | LmTp | Monitor flag of Over fimit X10B | X10B X11B
Input (+) signal.

X_C | Over limitinput (-) | LmTm | Monitor flag of Over fimit x10c | x10C X11C
Input (-) signal.

X D T|m|ng input TIMM l\_/Io_mtor flag of JOG positioning X10D X10D X11D

monitor timing.

X _E | Set value error SERR | ON when a set value error occurs. X10E X10E X11E

X_F | Limit error LERR | ON when Over limitinputis made |y ;e X10F X11F
during operation or at startup.

*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)

Flag Name Description 1ty?1)gs 2 - axis type
1st axis 1st axis 2nd axis
Y 0 E point EST Whe_n turned O_N _in_ t_he user program, Y100 Y100 Y110
control start E point control is initiated.
Y 1 P point PST Whe_n turned O_N _in_ t_he user program, Y101 Y101 Y111
control start P point control is initiated.
Y 2 Home ORGS When turned O.N.irll .the user program, Y102 Y102 Y112
= return start a home return is initiated.
When turned ON in the user program,
Y_3 | Forward JOG JGF JOG forward rotation is initiated. Y103 Y103 Y113
Y 4 | Reverse JOG | JGR | Whentumed ON in the user program, Y104 Y104 Y114
JOG reverse rotation is initiated.
When turned ON in the user program,
Y_5 | Forced stop EMR operations currently running are Y105 Y105 Y115
interrupted and forcibly terminated.
Deceleration When _turned ON in the user program,
Y_6 DCL operations currently running are Y106 Y106 Y116
stop .
interrupted, and decelerate to a stop.
Pulser input When t_urneq ON in the user program,
Y 7 PEN pulser input is enabled (valid only Y107 Y107 Y117
enabled ;
while on).
JOG
y_g | Positioning JGST | ON during JOG positioning operation. Y108 Y108 Y118
operation
start
JOG ON at the timing of the positioning
Y_9 | positioning TIM start after JOG operation,(when JOG Y109 Y109 Y119
start positioning is confirmed.)
Y A|— Y10A Y10A Y11A
YB| — Y10B Y10B Y11B
YC| — Y10C Y10C Y11C
YD| — Y10D Y10D Y11D
YE| — Y10E Y10E Y11E
If an error occurs, the error is canceled
Y_F | Error clear ECLR | when this is turned ON in the user Y10F Y10F Y11F
program.
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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

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

oy ﬁ
I ':qi IE— !— _:L —b
1 i i
| |

[Current position] [Target position]

5000 pulses N f

2000 pulses

|

Target position

Current position

4-9
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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 /7 5000 pulses
|

|

I {
' |
115000 pulses ==
| v

[Current position ]

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

20000 Pulses |
1

| '
18000 Pulses | < |

.
| e I
;
l’f!ﬂ'l.ﬂ!flllf!llllf!flllflﬁﬂa|“|§l’l l :M{
X

! 1 I

1

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

44.1 Linear and S Acceleration/Decelerations

The FP X 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.)

f[pps]

Linear
acceleration/
deceleration

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

'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

&7 '— straight line
',' < - 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
—FoF - F1 DMV |, H 0 ,DT 0 ]
[ 1 DMV , K 500 , DT 2
[ F1 DMV , K 10000 , DT 4
[ FH pMmv ., K 100 , DT 6
[ F1 DMV , K100000 , DT 8
[

F151 WRT , K1, DTO , K10, H10

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.

Shared
Absolute counter femon

Elapsed
~

—] This can be read and used.

‘ Puise output LM ILLMLML ML

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 instruction in the user
program.

-The counter value can be overwritten using the F151 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 = | 42,147,483 647
+2,147 483,646
42,147 483,645

—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
10Ah 11Ah Elapsed value count _S'quzg 253' 228
10Bh 11Bh (absolute value) B ;2,147,483,647
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45.2 Reading Elapsed Value

The F150 instruction is used to read the elapsed value from the shared memory of the positioning unit.

F150 (READ) instruction
This is the instruction used to read data from the memory of the positioning unit.
S1 82 n D

rRo: S e 2 sl i
— F——{ F150 READ, KO::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) o
Description
1st. axis 2nd. axis
10Ah 11Ah Elapsed value count Signe_dz3$4—7lﬂt83 648
10Bh 11Bh (absolute value) to +2.147 483,647

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 instruction is used to write data to the shared memory of the positioning unit.

F151 (WRT) instruction
This is the instruction 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) o
Description
1st. axis 2nd. axis
10Ah 11Ah Elapsed value S'zg?ig 2?33' 228
10Bh 11Bh count (absolute value) D to ;2,147,483,647
Note:

Elapsed values should be written while the operation is stopped.

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

RO
—{ Ft DMV , K 0 , DT 100 ]

[ FI51WRT , KO , DT100 , K2 , H10A ]

4-16
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5.1 Safety Circuit Design

Example of a safety circuit
Installation of the Over limit switch
Positioning unit

—
< ]
Motor driver St v S ee— 0 050
H f !
4k n I ]
Motor | WA | | VI //wj
L L-_-;'" Lo ;.l

e Over limit_o™<53s
Over limit switch F CW drivin
s switich = "7 inhjbition 4

) switch

External safety circuit

CCW driving L.
inhibition switch

Driver _up}?er 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.

Input to positioning unit

Safety circuit based on external circuit
Install the safety circuit recommended by the manufacturer of the motor being used.




Turning the Power ON and OFF, and Booting the System FP2 positioning Unit

5.2 Before Turning ON the Power

Iltems to check before turning ON the power

System configuration example
Positioning unit

©7

T

™
I"Power stipply for motor driver
! PPl
[E’ower supply for inputioutput de\ficeFJ

Power supply for PLC| &

—

Motor
driver

_f_ Motor | FATATIRTIATIIITI) FTTITTTIT T T
i | i R R =
T cowdn T Over limit ~ Over limit B oW drivi
= : inhibition switch ~1" switch switch et inhitbié'c\;ﬁng
H : J switcl

E)r(:cltietrnal 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.

Driver upper and
lower limit inputs

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

\ D)
C

1 |Power supplies for
input and output devices

2 |Power supply for PLC ]

[ 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

H 7
|
==

.
]

1 |Power suppy for motor driver

4[% |Power supply for PLC ]
3 |Pawer 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

Iltems to check when the power is ON
System configuration example

Positioning unit

-
-~
3
4
s
|, |
! ~
! ; [ ) S
2 S () M 1 o L
Metar N \L\\!\\\\\\\\\)}K\\\\\\\\\\\\\\\\\\1_ SAN \\\\,’\\[\\:‘}\D
R S St
G T g
] R | Overlimit switeh [ ] [
Motor \ - X ) witch
driver Mear home switch
= = “Home switch
o o L'
j

Driver upper and .
lower limit inputs Ower limit switch -\
2 Connect to positioning unit 1 Extemal safety circut

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

5.4.1 Checking the External Safety Circuit

Check the safety circuit recommended by the manufacturer of the motor 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

o o
Over limit switch Over limit switch

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.

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

Points to check
The travel distance is determined by the ball screw pitch, the reduction gear 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
|

Motor r
driver < i
Table >]

=] D o SN, OO

o o ——— H ] |

L|[8 i h ils
Mator AN RN RRRRRRRRRRERY] IARANARREAR NS

|_| L] el Ball serew "




FP2 positioning Unit Turning the Power ON and OFF, and Booting the System Turning the

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

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

Home switch ‘ ' Near home switch
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Automatic Acceleration / Deceleration Control (E Point Control: Single - Speed Acceleration /
Deceleration) FP X 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.
2 - axis type positioning unit

Maotor
driver
Table
= 10000 pulses
[ - | T e »
Ball screw
Motor | [EEETTRATLLY 1 [ LANAY ]
O

(-side) (+ side)

Pulse output diagram
(Shared memory setting)

10oh Ly 80 - Control code
loen K 500 Startup speed fs [pps)

16an | K 10000 Target speed ft [pps]
e K 100—] Acceleration/deceleration time Ac [ms]
A
f [pps] ::: - K 10000 Pesition command value Pt [pulss]

10000

t [ms]

Pulse output CPU—X100
9

Pulse output CPU—X101

done flag (EDP) ' P T mmmmmmmsmsmmmm s ————

Elapsed value
(Pe)

[ 20000 | 30000
No. of counts Mo. of counts.
when booted when stopped

Operations of the various flag

The pulse output busy flag (X100) goes ON when E point control is initiated, and goes OFF when pulse
output is completed.

The pulse output done flag (X101) 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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FP X Positioning Unit
Acceleration / Deceleration)

Automatic Acceleration / Deceleration Control (E Point Control: Single - Speed

Shared memory settings

Control parameter setting content

Set values in sample
program example

Range of acceptable settings

Control code

H80 Note:
<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
X0 RO\
— ——CoF) B -~ [ Starting condition
B 1t o e i
—F— F1 DMV , H 80 , DT 0 J}---------1{----- | Control code |
[ F1 DMV K 500 DT 2 } ——————————————— | Startup speed |
[ FA DMV , K 10000 , DT 4 J---------o----- l Target speed :

+Acceleration/

[ F1 DMV K 100 , DT @ } """""""" | dgccglgrahon time |
[ F1 DMV , K 10000 , DT 8 J--------ud-e--. |Popfion command
[ F151 WRT , gtg , DTO , K10, H100 }------------ [ Shared memory writing

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

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

[ are written to the shared memory address H100 to H109 |

RO

—|

Y100
i |

"'E point control inhiated 1
i

L Jd

““| for 1st axis

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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Automatic Acceleration / Deceleration Control (E Point Control: Single - Speed Acceleration /
Deceleration) FP X Positioning Unit

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.

2 - axis type positioning unit

Table

Ball screw
Motor AAARARARARANRARY

'd AAAAANRRRARNRARAK

i~ side) (+ side)

Pulse output diagram
(Shared memory setting)

100h
wanl H 80 — Control code

192hL K 500 — Startup speed fs [pps]
loan K 10000 — Target speed ft [pps]
i9en b K 100 - Acceleration/deceleration time Ac[ms]

A
f [pps] ‘:gg: - K -10000 — Position command value Pt [pulse]

10000 -----

Gom e ——————

*
t [ms]

M
E point control |CPU—Y100 )
start flag (EST) !
g
busy flag (BUSY)
done flag (EDP)
cessod v [ YN
(P8} 1 T TN Wl

Mo. of counts when booted Mo. of counts when stopped

Operations of the various flag

The pulse output busy flag (X100) goes ON when E point control is initiated, and goes OFF when pulse
output is completed.

The pulse output done flag (X101) 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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FP X Positioning Unit Automatic Acceleration / Deceleration Control (E Point Control: Single - Speed
Acceleration / Deceleration)

Shared memory settings

Control parameter setting content Set values in sample Range of acceptable settings
program example
H80 Note:
Control code <Increment 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) K-10000 K2.147 483 647

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

Program
X1 RT
— ——oF ) L 1 ----| Starting condition |
RT
—F— F1 bmv , H 80 , DT 0 Jrremrmemodene- iControIcode |
[ F1 DMV , K 500 , DT 2 J---------qf---- |Startup speed |
[ F1 DMV , K 10000 , DT 4 JF---------H---- ITargetspeed |
[ F1 DMV , K 100 , DT 6 Jr----eoooqomoo |4cosjerstions; . :
[ F1 DMV , K -10000 , DT 8 J---------1 - {Vahigon command
[ F151 WRT , KO, DTO , K10, H100 }--------f---- s'h_a'r&'ﬁéanr?'ﬁ-
- -5 jwrting.__ _

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

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

|are written to the shared memory addresses H100 to H109 |

R1 Y100 |

— rooo ____|E point control |

: - ginitiated 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 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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Automatic Acceleration / Deceleration Control (E Point Control: Single - Speed Acceleration /
Deceleration) FP X Positioning Unit

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.

2. auis type positioning unit

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

Table
m [ — »
Motor | [RRNRR] AISTRTTRRRRRRRRRNNY:  {iNwhey
Ball screw "\:._._._.,i‘ |
(- side) (10000) (25000) (+ side)

Pulse output diagram
(Shared memory setting)
13[": - H 81 — Control code

102h [ ]
oan K 500 — Startup speed fs [pps]

193 E K 10000 — Target speed ft [pps]

A ::g?: - K 100 — Acceleration/deceleration time Ac [ms)
f [pps] 183: - K 25000 — Position command value Pt [pulse]
, I
10000
15000 pulses
500 f====sfccmmpoccsssssssssssssssssees
t [ms]
E point control —
start flag Rl £
Pulseoutput | cpu—x100 L 0 oo
%
Pulse outp e
T S N W——
e 1 —
(Pe) Ao el bbbl
1 Count B
10000 25000

Mo. of counts when booted Mo. of counts when stopped

Operations of the various flag

The pulse output busy flag (X100) goes ON when E point control is initiated, and goes OFF when pulse
output is completed.

The pulse output done flag (X101) 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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FP X Positioning Unit
Acceleration / Deceleration)

Automatic Acceleration / Deceleration Control (E Point Control: Single - Speed

Shared memory settings

Control parameter setting content

Set values in sample
program example

Range of acceptable settings

Control code

H81 Note:
<Absolute 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) K25000 K—2,147,483,648 to

K2,147,483,647
Note: If the limit error occurs, set H1 as the limit input valid logic can be changed.

Program
X2 R
— ——(oF) [ ] ----IStarting condition ___|
R2 5
F1 DMV , H 81 ,DT 0 }---------_----- | Control code :
— T | |
[ F1 DMV , K 500 , DT 2 J---------q----: !Startup speed |
[ F1 Dmv K 10000 DT 4 J-------ued---- iTarget speed |

+ Acceleration/

[ F1. DMV , K 100 , DT 6 } """"""""""" !decg!eratilontime i
[ F1 DMV , K 25000 , DT 8 Jr-------=-q---=- | Ppiion command
[ F151 WRT , KO, DTO , K10, H100 }--------}---- | Shared memory writing!

|Tnis specifies the positioning unit in slot No. 0, from which ]

[the 10-word contents from data registers DTO to DTS |

| are written to the shared memory addresses H100 to H109

R2 Y100 e
— | rooo I Ipoint control initiated |
! L |for fstaxis " i

(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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Automatic Acceleration / Deceleration Control (E Point Control: Single - Speed Acceleration /
Deceleration) FP X Positioning Unit

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 is mounted in slot 0
Operation example

When the flag for E point control (Y100) is turned ON, acceleration/deceleration is carried out in
accordance with the settings, and the table travels and stops.

(@ Control code
®{ Startup speed
Data necessary
for operation

(@] Acceleration/decelaration time

|
|
@—[ Target speed |
|
|

@—| Position command value

flpps]
A

E point control

executed : @ :
@I : e |
@ @ ) tms]
CPU—Y100 v :
(EST) r-l ;
CPU—X100
(BUSY) oo s ssnnsessmsor sossnssnssmsonsesnsnansnsses] —

CPU—X101 777" D e L |_
(EDP) .

Elapsed value :}WW """"""""""""""""""
(Pe) MWW e

When Y100 is set to ON in the program, the motor of the first axis begins accelerating.

X100 is a Pulse output busy flag (BUSY) that indicates that the operation is in progress, and X101 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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FP X Positioning Unit Automatic Acceleration / Deceleration Control (E Point Control: Single - Speed
Acceleration / Deceleration)

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

Data for booting E point control Shared memory

.
| @—{ Control code I}
: tﬁ}—-{ Startup speed :
| (©—{Target speed li_

I' @—Acceleration/deceleration time | P

| ©—{Position command value ]}
e o S e — ——— — ——— —— — —— — ——

=g

Step 2: Executing the operations

Operation begins when the flag Y100 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.

H—H

E point control

f [pps]




Automatic Acceleration / Deceleration Control (E Point Control: Single - Speed Acceleration /
Deceleration) FP X Positioning Unit

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

Output frequency
fpps]

ft1
ft2

[ Pulse outgut bo%{ns H
+ | within 0.02 ms after |4 ' ¥ % i H . i
V| tha_stariup flag ! 1| goes ON, the startup |1 ' : [s]

' | goes 3 ! 1| signal is ignored. , L
H [ . " .
Sl i H ' 12 i '
E point control | Y_0 \ ! ﬂ bl i
start flag (EST) K : 2 i X
i [This goes ON fallow- | [ This goes OFF when H
1| ing 1'scan after the s ! | the pllse output is

i | siptup fiag goes ! /compieted. n H i
y =7 e r ! :
A = el e s R W LTI

* [ This goes ON when | ! *[ This goes OFF follow-h .
1| the p%}se outputis | 1| ing 1'scan after the " |: '
1| completed. ' : startup flag goes H

H .
\. : : . .
: ATy ] . . :
Pulse output X1 : I ]—"I
done o] (EDP) H " ‘—) 1 scan ‘-'—a: 1 scan I'
[ i [ ' ]

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.)

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

Pulse output busy flag (X_0)

1. This goes ON with the next scan after E point control has been initiated, and goes OFF when the
pulse output is completed.

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

3. This 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_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.

2. This 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.




FP X Positioning Unit

Automatic Acceleration / Deceleration Control (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
Over limit input (+) ON T_ab_le not to move,
Limit error occurs.
Forward
Over limitinput () ON | [2Ple not to move,
When E point control P Limit error occurs.
is turned ON Over limit input (+) ON T'ab'le not to move,
Limit error occurs.
Reverse Table not to move
Over limit input (-) ON e ’
Limit error occurs.
. . Forward Over limit input (+) ON Table stops, Limit error
During E point occurs.
control operation Reverse Over limit input (-) ON Table stops, Limit error

OCcCurs.
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Automatic Acceleration / Deceleration Control (E Point Control: Single - Speed Acceleration /
Deceleration) FP X Positioning Unit
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P Point Control: Multi - Stage Acceleration / Deceleration FP X 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.

2 - axis type positioning unit

Table
26000 pulses

Ball screw
Mator ARRRRRRRRRRRRRRNY MAARRRRRRERRRRRRERY :|

(-side) (+ side)
Pulse output diagram
(Shared memory setting)
lonp H 80  —fconiraicode ok —cantrol code :g?'r: - = Control code
}gg: = K 500 ={Sarup speed fs[pps] :%: = | Startup speed & [pps] :gg:: — = Starup speed fs [pps]
104h 104h 104h

1040 L7k 75000 o Taroetspeea tipps) 194 20000 Taroet spesd sl 1080 K 500 o Target sped A (spe
106h e 106h .. 106h
tomm[ K100 —SERRTMEAREY (ool K 100 —fRSRATROASTR  jomm K500 —ASRTRNARR

08l i 08k ;
1o K soo0 —ffsmpenmied 1%L k15000 {PEUEEIRTY  (Gan b K 6000 = Pgsie parmpnd

e —

20000

5000

[ms]

ta

o] CPU—Y101
(PST)

- CPU—X10A i
(cEN) l'l,\ e ] R
Pulse output busy | CPU—X100
g UL e e eI LT Julic

EX]
=3
=8

{d

ii
w

Pulse output done] CPU—X101 i I—
5 i (EDP) i L GOREE
el 1 s
valye | WV W e e ccccccncencccc s cn e n e nae \
(Pe) Count @ t
10000
MNo. of counts when booted No. of counts when stopped

3
NS



FP X 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 Note:
Increment
Control code FEthOd’ The same The same Refer to page 16-7
inear as left as left

acceleration/
deceleration
Startup speed The same The same

K500 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 | (1, K100 K500 KO to K32,767

ation time(ms)

Position command K-2,147,483,648 to

value (pulse) KS000 K15000 K6000 K2,147,483,647

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

Program
(Check to make sure the pulse output busy flag is OFF]
X6 X100 R®
— ——(oF 1 { 1 --[Sfarting condtion ]
R 1
b F0 Mv . H 1 . WR 0 J---------d -~ - dshift register preset |
Xoa
—EIOA—cor)—[ FIH SHL , WR 0 , K 1 J---|---- [Shift condition |
RO —
F—F——oF>— F1 DMV , H 80 , DT 0 J---f---- [Control code |
[ Ff oMv , K 500 , DT 2 }---f-----Starfupspeed i
[ Ft DMV , K 5000 , DT 4 J---f---qlargetspesd |
[ F1 DMV ., K 100 , DT 6 }-------jfccglerationidece-|
[ FI DMV , K 5000 , DT 8 J---- --P"S'""”‘”m"““d]
i o DT 8 Joorfmeehgiie®n somman %
F151 WRT , KO, DTO , K10 ,H100 J-------- - ---[Sharedmemory |
L Ko } [anered memory i
This specinesthe positioning unit is slot
the 10 - word contents from data registers
D7D o DTS
| are written to the shared memory addresses H100 to H108. |
R1
I F——oF > F1 DMV , K 20000 , DT 4 J}---|----Targetspeed
[ Ft DMv , K 100 , DT 6 JF---F----ficelerationidece-
[ F1 DMV , K 15000 , DT & }--------|Fgsttion command
F151 WRT , KO, DT4 , K6 , H104 J-------- ----[Srared mémory |
L — 7 1 i - _
Thi fies thi t it lot
NOBOS;%?ocmnewsm EDOSI Ioning unit Is s
the 6 - word contents from data registers
DT4to DTS
[2re written to the shared memory addresses H104 to H108.|
R2 SR
F—F—oF)>{ F1 DMV , K 500 , DT 4 }--- erargetspeed I
| |
[ F1 DMV . K 500 , DT 6 }-—- |,e$gg§‘n1,‘r?g*de°el
[ F1 DMV , K 6000 , DT & }--- !F'csmoncorrvnandl
[ F151 WRT , K.Cl DT4 . K6, H104 }-- ---—E?EL%::_@TE_J
This spe-cmes the positioning uml 3 slct
he & wordcomertsfmmd-ataregnsbevs
DTd ] §:]
| are written to the shared memory addresses H104 to H109
Yot e
—H [ 1 -~ -[P pantconiol e
{ 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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P Point Control: Multi - Stage Acceleration / Deceleration FP X 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.

2 - axis type positioning unit

.
Maotor
driver
Table
E - 26000 pulses
o0 a mmeanemmsanaaas
g Ball screw
k—EH] Motor SRR RRRRRRRRAY ALY
1]
(- side) (+ side)
Pulse output diagram
(Shared memory setting)
19000 "H 80 —{control code 100 —control code jomt | contrat code
102h 102h 102h
wnl K 500 ={Startup speed fs [pps] 103n = -stmupsneedrs[nvs]wah— = Startup speed fs [pps]
104k 04 104h

105h K 5000 =—{Target speed t [pps] :05: - K 20000 —{Target speed ft [pps] wosn - K 500 | Target speed ft [pps)
106h _Accelerationtdecel-  106h [ JAcceleration/decet  106h -

o K100 fhccsertioniders 1ot K 100 —iEaTmescma 1o K 500 ARy
1080

oBh| i . 108h | - Pasiti d 108h | _ A Positi d
109h K -5000 53.}’2'?53 po'l;‘s"e‘ . 109k K -15000 wﬁe%‘(f?ﬂs‘g 109h K 6000 wol?.lslﬁ mgr\

3 |
[pos] .

)
20000 [-=--- i

5000 - === =

L

[ms]=

et value change | CPU—X10A
confirmation flag (CEN)
Goes OFF when F151 instruction is executed

Pul tout b CPU~—X100

o S U — —

Pulse output done] CPU—X101

flag (EDP)
Elpsgd vai 500 emememem e mem e KRR 2220

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

B ool coniol ] CPU—Y101 ]
een —F1
] L)
i

1l &
7

N
N



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

Shared memory settings

Control parameter Set values in sample program example .
setting content 1st speed 2nd speed 3rd speed Range of acceptable settings
H80 Note:
Control code Inprement methqd, 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
Check to make sure the pulse output busy flag is OFF]
X7 X100 R37 e
— —oF ) i/t { 3 --=~{Starting condition ]
R37 e s o
—F——L F0 MV . H 1, WR 1 Fe--eoeeed --- - {Shift register present |
X10A
OF F101 SHL , WR 1 , K 1 J------- [Shifting condition
— {Shifting
R10
—F——oF>— F1 DMV , H 80 , DT 0 J---f----- ‘Control code
[ F1 DMV , K 500 , DT 2 J---f----[Startupspeed :
[ F1 DMv ., K 5000 , DT 4 J--f---- Target speed i
[ FI DMV , K 100 , DT 6 J---f----éFonime oo |
[ FI DMV , K 5000 , DT 8 J------jmve o™ |

[ F151 WRT , K0 , DTO

T
This specifies the positioning unit is slot
Mo, K'?re':m whichm 4 I
[the 10 -ward contents from data registers DTO to OT9 |

[ are written to the shared memory addresses H100 to H109 |

RAT e e —
— ——oF F1 DMV , K 20000 , DT 4 J---f---- [Target speed i
|
[ F1 bMv ., K 100 , DT & }-____.._i;‘,fﬁt?o'ﬁ’ﬁ};,"e”“‘m"!
1Posit nd
[ FI DMV , K-1S000 , OT & J---f---rmecn commend |

[ F1I51 WRT , Ko , DT4 , K6 , H104 }

This 5| fies the positioning unit is slot
I oo

Ithe & -word contents from data registers OT4 to DTS |
[ are written to the shared memory addresses H104 to H109 |

Riz- - = = s =
F——oF>— F DMV , K 500 , DT 4 }---|-----|Targetspeed |

1
[ Ft DMV , K 500 , DT 6 - }Sﬁ,ﬁ%‘ﬁrﬁ%"g’" Sl |
[ F1 pmv , K -6000 , DT 8 }

‘Pasition command |
value 1
[ FI51 WRT , Ko , DT4 , K6 , H104 }

R [

o |

Thi f ning uni I
No'_sos”r?‘?r'n'e\fhﬁzﬁ positioning unit is slot

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

R37 yo |
it { ] --~~[F poit contol nated]
{ 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 FP X 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.

2 - s type positioning unit

ition
Table
---------------- » )
Motor | [TRRENY] AARRLARRUARRAR ALY
Ball screw I
(- side) {10000) (25000) (+ side)
Pulse output diagram
(Shared memory setting)

o H 81 — Contral code o —| Control code .'3??: u — Contral code
:g%: — K 500 — Startup speed fs [pps] :gg:: ~ —| Sartup speed fs [pps] :gg: o =] startup speed s [pps]
104h 104h

1040 P73 5000 | Torget speed tops]
ah

106+ 106h 106h coeleration/

|ggr: - K 100 48R0 kme 2c) 132;, - K 100 — 452lea o ime el 1om [ K 500 —{ ASSsratenime [Ac)

108 [ K 10000 = ;’:ﬂgnpntm:;i’"“ 108h{ K 25000 — Posilizg}&cﬂvrgrve}rnu 108h]_ e 31000 - Fosii\ﬁ command

104h
105k [~ K 20000 — Target speed ft [aps] |oen = K 500 —| Target speed f [pps]

109h Iﬁ 109h value 10%h vakse Pt [pulse]
[pes] : l ~7 ~ . \
20000 -==-- i - .
' h !
| | [
i i a
1 1 :
| ! :
1 ! :
1 ) [
5000¢===== - | !
1 ! H ) [
A : : :
| 1 : 1
H ! 5000 1 1500 pulses | 6000 pulses E
'  Ppulses | ' J '
i : 2 H ' F
¥ L) 1 ) .
500 [--=-f----- qmmemeee- DRRREh bt femssassanaanaans '
' : ' ' : N
i : : ! ] : C[ms]
|‘_'1 00 x ,@.: FLU' :
' " H
" : :
P point contrel ~ |CPU—Y101 n : H
start flag (PST) 1 ' ¥

|
:
ot chapoe P X104 I'J( ! IS -
confirmation flag (CEN) ! \ F
ST e ] M [ —— -
L]

i
i <

sy flag (BUSY) i
1
Pulse output CPU—X101 HEEEEEEEEE
one flag (EDP) i \
Elapsed vaue [soo0 YN0 27T XG0
(Pe) Count@® I
[ 5000 |
No. of counts when booted no. of counts when stopped

Iy
&



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

Shared memory settings

Control parameter setting Set values in sample program example .
content Tst speed 2nd speed 3rd speed Range of acceptable settings
H81 Note:
Absolute
Control code "?e”‘Od’ 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/deceleranon 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 OFFJ

X100 R38

pt:3
———oF ) 1/1 { ----{Starting condition__|

(-

R38
—— F oMy , K 0 , DT 100

[ Fi51 KO , DTI00 , K2 , Hi0A
R38
L F0 Mv . H 1 . WR 2
X104
Fh——oF—{ F101 SHL , WR 2 |,

R20
FF——oF— F1 DMmv , H 81
[ F1 bMmv , K 500 , DT

0 [
2 }-—- ----- Startup speed |
F1 DMV , K 5000 , DT 4 J---f---- Target speed i
6 !
8 !

:l. R — Accelerationidece-
leration tme

[ S Position command
value

L
[ F1 bmv ., K 100 , DT
[ F1 pMv , K 10000 , DT

[ F151 WRT , KO , DTO , K10 , H100 }-------- - - -~ [Shared memory writing,

T
[ Th hi ihoni nit in X
[m:;%elgﬁestepcsw g U slot DO.|

the 10 - word contents from data isters OTO to DTS

[‘are written to the shared memory address H100 to H109 |

R21 -
FF——oF—{ F1 DMV , K 20000 , DT 4 J}------{Targetspeed 1
S 'Y -

[ F1 omv , kK 100 , DT 6 } Heqangopiin- |

[ F1 DMV , K 25000 , DT 8 }---|-----Fgstoncommand |

[ FI151 WRT , KO , DT4 . K6 , H104 J-------- - - Shared memory Witing

his specihes ihoning unit in skot Mo, O,
from Whih

the 5 - word contents from data registers DT4 to DTS

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

R22 T
———oF)>—{ F1 DMV , K 500 , DT 4 J-------{Targetspeed
[ Fi bMv ., K 500 , DT 6 }-------dfcmenmtonidece
[ FI DMV . K 31000 , DT 8 }------ fggtioncommand |
[ F151 WRT , KO , DT4 , K6 , H104 }-------- -+ - {Shared memory wiiting,

This speciies the positioning unit in slot No. 0,
i

the 5 - word contents from data registers DT4 to DTS

[ re written to the shared memory address H104 to H108

Y101 [
" ] -~~-{F o cortrl mited]

{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.
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P Point Control: Multi - Stage Acceleration / Deceleration FP X 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 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.

@ |
oS =rr= : i
I l | |
Data necessary< :' 0 (© !
RIEESROs 'O seelenley | @ fascHeatey | | @_@m,mm
! I
np‘lnaﬂgovaFns (j E.%ﬂt e ] Enaﬂl va us _:

f [pps] A ; @ E @ ; __@

P point control
executed

-—
t [ms]

CPU —= Y101
(PST)

CPU — X100 i |
(BUSY) ) Rmmessessssssnasesmmans T ]_

CPU — X101
(EDP)

CPU — X10A
(CEN)

Can ba'set again Goes OFF at the point when No re - setling
seﬂlng |s anlared agaln

(Pe)

When Y101 is set to ON in the program, the motor of the first axis begins accelerating.

X100 is a Pulse output busy (BUSY) flag that indicates that operation is in progress, while X101 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.




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

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 | :

Operation is determined by these five types of data.

-Control code

-Startup speed

-Target speed

-Acceleration/deceleration time

-Position command value

Section Il and 1l :

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

-Acceleration/deceleration time

-Position command value




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

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

--------------- | m=-=| | Shared memol
I®—| Control code | i e "
I®—| Startup speed ] i
©—| Target speed 11
| Acceleration/dece- oF

leration time |
| Position command |
L value

N

Step 2: Executing the operation of Section |

Operation begins when the flag Y101 for P point control start is turned ON.

(At this point, X10A goes ON. When X10A goes ON, the data for the operation of section Il is transferred
to the shared memory. X10A goes OFF after the data has been transferred.)

e

’
-_-'

i [-njls]J

VLB

|'Ilflllllllﬂlll’flﬂl’fl]ll’flﬂl’l‘

X10A e Shared memory
F——¢F151

- # Data for sechon@

!

|

g

I
|
! Target speed :
| Acceleration/

i decelerarlon time |
| !

©
mand value

N -J

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, X10A goes ON. When X10A goes ON, the data for the operation of section Ill is
transferred to the shared memory. X10A goes OFF after the data has been transferred.)

' N

Step3

I :

X10A Shared memory

——Fist,
% l # Data for section . f T

| |
I

l I

| [Taget speed |

| Acceleration/de- |

| celeration time ||

I Position comm- ||
©

———————— e,

(¢
13
e o

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

~ ™~
Step4
| —
f [pps] ! @ !
AN
I
)
| >
' it [msL

| S
'Il'lﬂlfl’/lflfllﬂ"llllﬂlifl/lflflll&| l |'lfifl/‘ —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 begins within 0.02 ms after . i .
_Alhe startup flag goes ON ' Time t [s]
- -t !
P point control | Y1 | | L |_|
. start flag (PST) n . !
[This goes OM following 1 scan afer | This goas ON when operation
/ the sfartup flag goes ON. ! shifts 1o the next operation.
- - e .
"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
instruction 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 SR 1% g . ' ) arler?he startup flag qo%s ON,
This goes ON when the pulse | r - - 5
- o output is complated. r—q‘ . :I_
Pulse output done| X1 . e scan
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).

3. Control is reset when the power supply is turned OFF.

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 F151shared memory write instruction is executed, and the new parameter
is written to the shared memory, and then goes OFF after the parameters have been written to the
unit.

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

-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_0)

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

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

3. This 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 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.

2. This 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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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.

-lt goes OFF when the shared memory write instruction F151 is executed, and any type of data is written
to the shared memory of the positioning unit.

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

X80 R&0
———oF { I
R8O

——— F1 DMV , H 8 . DT 0 ]

[ F1 DMv , K 500 , DT 2 ]

F1 DMV , K 10000 , DT 4

B . !
[ F1 omv , K 100 , DT 6 ]

[ F1 DMV ., K 10000 , DT & ]
[ F151 WRT , KO, DTO, K10,H100 ]

R80 Yao

1 I 1

r L a4

—3—| xes X0 RE6
———oF G { 1]

|

Ras
—1 F0 mv
XA

—T;—(DF}—[ F1 DMV

H 1 ,wrR 0 ]

——oF+—{ F101 SHL ., WR 0 , K 1]

—T?—(DF}—[HDMU.H 80 , DT 0 ]
[ Fm DMV , K S00 , DT 2 ]
[ F1 DMV , K 5000 , DT 4 ]
[ Ft DMv , K 100 , DT & ]
[ F1 DMV , K 15000 , DT 8 ]
[ F151 WRT ., KO, OTO, K10 ,H100 ]

K 20000 , DT 4 ]
[ Fi DMV , K 100 , DT 6 ]
[ F1 bmv , K 10000 , DT & ]

[ F151 WRT , KO, DT4, K6 ,H104 ]
R2
—F—oe>—{ F1 DMV , K 500 , DT 4 ]
[ Fi DMV , K 500 , DT 6 |
[ Fi DMV , K 6000 , DT & ]
[ F151 WRT , KO, DT4, K& H104 ]
RE6 ¥4l
—t { 1
ED}

—|XA}—(DF)—[ F101 SHL |,
'—T?—(DF)—[ F1 DMV

B Interiock
| X80 R80
ml - oF —it { 1
R8O
FH——{ F1 DMmv , H 80 , DT 0 ]
[ Ff1 DMv , K 50 , 0T 2 ]
[ F1 DMV , K 5000 , DT 4 ]
[ F1 DMy , K 100 , DT & ]
[ F1 DMV , K 10000 , DT 8 ]
[ F151 WRT , KO, DTO, K10,H100 ]
RED Y40
1 {3
B ettt —— Interlock
| XB6 X0 ’/ R&&
HH 3 or { ]
R86
—{b—{ F0 Mv ., H 1 ,WR 0 ]

WR 0, K 1]

H 8 ,DT 0 ]
[ Ft bmv , K soo , oT 2 ]
[ F1 pMmv , K 5000 , DT 4 ]
[ Ft oMy , K 100 , 0T 6 ]
[ F1 omv , K 15000 , OT 8 ]
[ F151 WRT . KO, DTO ., K10 ,H100 ]
Ri
—F—oF>—{ F1 DMV , K 20000 , DT 4 ]
[ Ftomv ., kK 100 ,07T 8 ]
[ F oMy , K 10000 , OT &8 ]
[ FI51 WRT , KO, DT4 , K6 ,H104 ]
R2
—F——oF—{ F1 DMV , K 500 , DT 4 ]
[ F oMy , K s00 , 0T 68 ]
[ F1 omv ., K 8000 , OT 8 ]
[ FIS51 WRT , KO, DT4 , K6 ,H104 ]
R85 Y41
i ]
1ED

If the P point control program is booted

while the E point control program has been
booted and is running, the flag X10A changes,
resulting in affecting the P point control
program operation.

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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P Point Control: Multi - Stage Acceleration / Deceleration

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
Over limit input (+):ON T_ab_le not to move,
Limit error occurs.
Forward
. Over limit input (-):ON Table not to move,
When P point ) Limit error occurs.
control is turned ON. Over limit input (+):ON T.ablle not to move,
Limit error occurs.
Reverse Table not to move
Over limit input (-):ON Limi ’
imit error occurs.
L . 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.

7-15



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

7-16



Chapter 8

JOG Operation



JOG Operation FP X 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.

X1 X0

Reverse JOG swilch‘}

Forward JOG switc

2 - axis type positioning unit

Reverse Table Forward

(- side)

(+ side)
Ball screw .
T4 SANRRRRRRRRRRRRANY ATTTEITTTTRRR RN :|

Pulse output diagram

(Shared memory setting)

100h | ]

101h | H 80 Control code

102h | _

108h | K 500 . Startup speed fs [pps]

104h | J

105h | K 10000 . Target speed ft [pps]

13‘;’: - K 100 -~ Acceleration/deceleration time Ac [ms]

f(pps] &
Forward Reverse

| s e T A R
100 | | S S S f . tims)
«—» |Deceleration begings at the point when the flag goes OFF

(Forward JOG stat | CPU—Y103| [0 Forward |

o — — N
Reverse JOGstat | CPU — Y104 ' | Reverse

(JGR) _

(Puise output busy flag] CPU = X100 | L |
: (BUSY) ; T

Pulse output done flag CPU = X101 | - . | | _______
2 (EDP) ; 7

Elapsed value(Pe) XXX OO XXX XX

Count @ Count (O
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FP X Positinoning Unit

JOG Operation

Shared memory settings

Control 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

(ms)

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

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

Program
X0 X100 RO e
— —/—oF ) { 1] - -{Starting condition "
X1 X100 ’J
— —/—oF
RO
—F—{ F1 bmv , H 8 , DT 0 J---------q--—- | Control code |
[ F1 DMV , K 500 , DT 2 Jre--eemodemnns | startup speed !
|
[ F1 DMV , K 10000 , DT 4 JF---------q---n  Target speed :
[ F1 DMV , K 100 , DT 6 J---------d---m | ASceleraonime |
[ F151 WRT , KO, DTO , K8, H100 }-------- -~ --| Shared memory writing |

is specifies the posifioning unit in
ol no 0, from which

[the 8-word contacts from data registers DT0 to DT7|

[are written to the shared memory addresses H100 to H107

X0 X100 R1 Y103
— —V——oF ) i [ ] ----[Forward JOG start__ ]
Y103
| E—
X1 X100 R1 Y104
— ——CoF » i { 1} ----{Reverse JOG start__|
Y104
A
X0 R1
1 { DF/ ) [ 1]
X1
———oFr —
{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 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.




JOG Operation FP X Positionig Unit

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.

2-axis type
_positicning umt\\

Forward JOG swmc
Reverse JOG switcl

High/low-speed selector switch

Motor

driver Reverse Table Forward
00:: codg @ e
s o Ball screw (+ side)
[2]
\ H Motor SAOSAAANAARAANRARAAA] BOASSAAAAANAARANANAN
o

Pulse output diagram
(Shared memory setting)

100h |
101h H 80 Control code
102h | |
103 | K 500 Startup speed fs [pps]
104h
— K 10000 —
105h Target speed ft [pps]
:g?: — K 100 | Acceleration/deceleration time Ac [ms]
flops] A
10000 N
Forward
5000 S ————————
500
100 tms]
- - Deceleration begins at the point when the flag goes OFF ]
[Forward JoG stat | CPU — Y103 | Forward |

(JGF) 1 \
Reverse JOG start CPU — Y104 | Reverse |

(JGR)
(Puseouparmytag) CPUSXI0OL | |
(BUSY)
(Puse uputdorefag)  CPU = X101 ] —
. (EDP)
mersesvae o XIKKKX XXX XK

Count () Count &)
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Shared memory settings
Set values in sample program

Control parameter example Range of acceptable settings
setting content Low — speed High — speed 9 P 9
settings settings
H80 Note:
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
X0 X100 RO o
— Y oF > [ 3 ----|Starling condiion "]
X1 X100 )J
— ——oF
X2 RO N — —
—{ F1 oMmv , K 5000 , DT 4 J------ |- - - -| Target speed (Low-speed) |
X2 RO I |
- F1 DMV , K 10000 , DT 4 J------f---- | Target speed (High-speed)]
RO J
F——F—1{ F1 DMmv , H B0 , DT O JF---------1 - - - - Control code 1
[ FI DMV , K 500 , DT 2 J-------------Startupspeed |
[ F1 Dmv K 100 DT 6 JFr------v-1 - - - .| Acceleration/deceleration |

[ F151 WRT , KO, DTO , K8, H100 }-------- beeeel

T
This specifies the positioning unit
in slot Mo, 0 from which

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

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

X0 X100 R1 Y103
EXRE L) T -
Y103
-
X1 X100 R1 Y104
e ——i {3 T
Y104
_|
X0 R1
1t { DF/ } [ 3
X1 }_‘
— —— oFr
{ 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 is mounted in slot O

Operation example

When the flag for forward rotation (Y103) (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 (Y104) (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.

@ Controlcode

(B Startup speed

Data necessary

for operation ©—{ Target speed

(@—{_Acceleration/deceleration time |

f |
[pps] Reverse

Forward

Forward JOG start  |CPU — Y103

(JGF)

Revers JOG start CPU — Y104

(JGR)

Pulse output busy flag)CPU—X100] [ [
(BUSY) ; [ ]
Pulse output done flag| CPU — X101 I___ |__..__.

(EDP)

Elapsed value (Pe)

Count &

Count ©

When Y103 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 Y103 is turned OFF, the motor decelerates and

stops.

Reverse rotation can be carried out in the same way, with Y104 being turned ON and OFF.
X100 is the Pulse output busy (BUSY) flag that indicates that operation is in progress, and X101 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
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Operation steps
Step 1: Preparatory stage
The data for operation is transferred to the shared memory ahead of time.

Data for JOG operation
sttt et
| Control code
i (b Startup speed
i (C— Target speed

Acceleration/
! deceleration time

Shared memory

Step 2: Executing the operations

Forward
The start flag Y103 for forward rotation is turned ON.
OFF—ON—OFF
Forward JOG switch :" * X0 Y103
50 ‘ S
Reverse JOG
switch  [pps] ON OFF
Forward l

Reverse
The start flag Y104 for reverse rotation is turned ON.

Reverse !
JOG switch

(X1)
OFF—ON—OFF

f [pps] ON OFF

Reverse l

t [:ns]

\

|

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.

2 - axis type % %
positioning unit

Forward JOG S\mlch
Reverse JOG switch'

( High/low - speed
selector switch
31?33? Reverse Table Forward
(-] (- side) D EEEREE C—— —>
e (+ side)
2 Ball screw 4 kK
\ Motor AAANARANRNNNRANN \l_ Ji\\\ AMTTTTTTRRRRN :|
]

Pulse output diagram
(Shared memory setting)
100h

102h E H 80 —Control code
104h E K 500 < Startup speed fs [pps]
106h £ K5000 < Target speed ft [pps] 106h K 10000 - Target speed ft [pps]
L K 50 - Acceleration/
108h | deceleration time Ac [ms]
f[pps] ' - v )
10000-----+ : : :
5000 -----k----7 i i i
T . T - '
' 50 ! ; : : i t[ms]
' i Approx. " ! Alagrox. :
; 6 ! 5.6

[Forward JOG start |

CPU—‘Y103I_|. ____________________ ; ________________ |
|

(JGF)
|JOG speed selection |
CPU—X2

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

X0 X100 RO

— —¥ OF ) { ] ----iOGstat ]
X1 X100
— ———oF
RO _
. , BT 0 fe--------q = ===|Control code
FF— F1 bomv H 80 , DT 0 } | i
[ F1 DMv , K 500 , DT 2 }--------------iSIartupspeed |
|Acceleration/decelerati
[ F1 DMV , K 100 , DT 6 J---------1 ""|:ir?c.eeiﬁi'|?a||°;peggei::aIor\leﬂ!
[ F1 DMV , K 5000 , DT 4 J----v--n-o - ced) |
F151 WRT , KO , DTO , K8 ,H100 }--------F----|Shared memory writing |
[Shared memarywiking |

This specifies the positioning unit in
slot No. 0, from which 9 |

| the & - word from data registers DTO to DT?|
| are written to the shared memory addresses H100 to H107 ]
X2
—iH—oF>—{ F1 DMV , K 10000 , DT4 }---{----{Target speed (High-speed) |
[ F151 WRT , KO , DT4 , K2 , H104 ]
X0 X100 R1 ¥103 e
— ———oF) 1 [ ] ~---|forvard JOGstant |
Y103
X1 X100 R1 Y104 e e
— ———oF } I [ ] r----[Reverse JOGstat |
Y104
—1
X0 R1
— —— o { ]
X1 )_‘
— ——o®
{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]

Acceleration rate = 50[ms] =90[pps/ms]

2. Time from the JOG speed of the low - speed specification to the JOG speed of the high - speed
specification
10000[pps] - 5000[pps]

90[pps/ms]

Acceleration/deceleration time = =Approx. 55.6[ms]

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

10000[pps] - 500[pps]

Acceleration/deceleration time = YOPPSIS] =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.

K-1

xo X1

2 - axis. b
positioning unit

Forward JOG switch',

Reverse JOG swich

53 W‘DJ' SWI%Bed

v
For teaching

aqumr
river Reverse Table Forward

(-side) Wpm====
o=

2 2 Ball screw

o
I E Mator

Pulse output diagram
(Shared mernoryseitlng)

(+ side)

EESRRRRRRRRERRRRRN

100h | -
101h H 80 Control code

102h
103h

104h
= K 10000 -—
105h Target speed ft [pps]

:gt;’: = K 100 | Acceleration/deceleration time Ac [ms]

flpps) A
10000 | ----

500 -~ Startup speedfs [pps]

5000

500

4110— Decelerahan begins at the point when the flag goes OFF t[ms]

[Forward JOG start | CPU— Y103 Forward |
RGR T

Reverse JOG start | CPU — Y104

(JGR)

[Pulseoulpm busyflag CPU‘_X1°0_I |_| RN l_

(BUSY)

[Pulse output done ﬂag: CPU < X101 I_l

(EDP)
Elapsed value (Pe) [ XXX 0K 000K XXX

Count (£ Count (=)
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JOG Operation

Sample Program

[ F151 WRT , gg,mo . K8 H100 }—

Lat'ns spemﬂes the posmonlrlg unit in
t No. 0, from whic

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

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

X0 X100 RO
} i { OF ) [ ] |JOG start
X1 X100
— —4——oF )
X2 RO
F1 DMV , K 5000 , DT 4 } Target speed (Low-speed)
X2 RO
F—F— F1 D™Mv , K 10000 , DT 4 ] Target speed (High-speed)
RO
———{ F1 DMV , H S0liaan By TR0 i Control code
[ 1 DMV , K 500 , DT 1 Startup speed
[ F1 DMV K 100 DT & } {Aocelerationideoeleralion
- ‘ ime

[Shared memory writing |

[Forward JOG start

[Reverse JOG start

Data number is read

X0 X100 R1 Y103
F—+——or) i IEHHa
Y103
TR
X1 X100 R Y104
[t ¥ >——H [ ]
Y104
I
X0 R1
| { DF/ Juimsiif
X1
— —— DF/ }——
X3
f—]l—(DF)—[ FO MV , K O , 1 O ]
[ F6 DGT,Wwxt0 , HO , 10 ]
[ W0 e e el 8 S i3 i s i i o]

Index pointer calculation

[ F151 READ , l-lf_o, H10A K 2 1 0 DT100 }

ths specifies the posmcnlng unit in
lot No. 0, from which

he 2-word contacE of shared memory address elapsed value |
area H10A and H10

Fre read to the data register specifiled by 10 + 100. I

Shared memory writing

[E point cortrol start condition|

[Teaching data

X4 R4

— | { DF ) fuisiinf
R4

—]{—{ F6 DGT , WX10 , HO0 , 10 ])

F30kii vt 2o

FI DMV , |10 DT100 , DT 8 ]

F1 DMV , H 8 , DT

position command value)
Fead out

ontrol code

Startup speed

e e e

0
2
F1 DMV , K 10000 , DT 4
FM DMY , K 100 , DT &

Target speed
Acceleration/

[
L
L
[ M pMv , K 500 , DT
L
L
3

F151 WRT , KO , DTO , K10 ,H100]—

R4 Y100
— | { 1]
{ ED *

Precautions concerning the program

e n fime

|Shared memory writing |

|E point cortrol start |

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

) v 1§ i
[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 !
- L i
- o ¥ ¥ : - -
Pulse output busy flag {BT.I_SOY] " }‘ ‘] - |- 1 scan :l
= \ [This goes OFF following 1 |
This goes ON whan the scan after the startup flag |
_oulse output is completed, | goes O,N_ | :
A ;
F . 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).
3. The operation is reset when the power supply is turned OFF.
-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).

3. This 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 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.
2. This 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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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 limit input(+):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 limit input (+):ON | Table stops, Limit 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.

2 - axis type X0
positioning unit

JOG positioning
operation start switch

Positioning control
start input switch

Maotar
driver
— Table
eT=1
a o .’,
Fl Ball screw
e U Mator SAONRRRRNRNRRRRANRY AN RNAENRRRRNE
o
(- side) (+ side)
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Pulse output diagram
(Shared memory setting)

100h

80 — Control code

—1 Startup speed fs [pps]

= Target speed ft [pps]

— Acceleration/deceleration time Ac [ms]
— Position command value Pt [pulse]

o K t [ms]
JOG positioning CPU—Y108
operation start
ﬂgg (JGST)

Positioning control starts
when the input in ON.

Positioning control
start input
(Timing input)

(Terminal No. BS or B14)

Pulse output busy | CPU—X100
flag (BUSY)

.--.-----.--.-..-.-..--ﬂ.--.

NI T ——

L

flag (EDP)
Elapsed value (Pe) | U0

E Count@®
i .

sdusdessssduecsnasnnnnnns

1 Positioning control i Counts at stop
| start input A

Operations of the various flag

-X100, the Pulse output busy (BUSY) flag, is turned ON during the JOG positioning operation
and is turned OFF when the pulse output is completed.

-X101, 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

Control code

H80 Note 1:
<Increment method, Linear
acceleration/deceleration>

Refer to page 16-7.

Startup speed (pps)

K500

KO0 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)

Position command value
(pulse)

K10000 Note 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
X0 RO
— ——oF ) { 1 ----[Starling condition ____|
RO .
—F——{ F1 DMV , H 80 , DT 0 J---------q---- |Control code i
[ 1 DMV , K 500 , DT 2 JF---------4----- | startup speed i
| H
[ F1 Dmv K 10000 , DT 4 J--------od----  Target speed !

_______________ ' Acceleration/

I: F1 DMV K 100 OT 6 } Ideoeleratilon time =
[ FA DMV , K 10000 , DT 8 J---------4----- |Fosition command
[ F151 WRT , 59 DTO , K10 ,H100 J--------t---- léﬁé@ﬁe@@ﬁn’g

slot No. 0, from which

| This specifies the positioning unit in

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

| are written to the shared memory addresses H100 to H109.

RO Y108
—| (]
(ED)

Stamng JOG osmonmg '

.operahon for the 1st. axis |
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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.
X1

BoonIRE unit T —
T - operation start switch
£ A
HEAGIE Positioning contral
7 start input switch
J
@3}
S L s L
Wx10
WX 11
WY10
WY 11
amver
— Table
oo *
& Ball screw 4k
U Mator MR YL JI\ AU SAAAANNAN
=]
(+ side)

(- side)
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FP X Positioning Unit

Pulse output diagram

A
flpps]

10000

(Shared memory setting)

100h
101h

H

80 — Contral code

102h
102h

- K

500 — Startup speed fs [pps]

104h
105h

K 10000 — Target speed ft [pps]

106h
107h

K

1

00 —{ Acceleration/deceleration time Ac [ms]

108h
108h

K -10000 —| Position command value Pt [pulse]

!

!
-10000 pulses
)

JOG positioning  |cpu—y108

tms]

I

ﬁggratlon start (JGST)

X

Positioning control start
when the input is ON.

Positioning control
start input
{Timing input)

(Terminal No. BS or B14)

Pulse output busy | CPU—X100
flag (BUSY)

tI_="l.,ll¢.;\e output done | cPU—X101

FLp E A epap—

lag (EDP)

ce e [N
(Pe) F——YWWWW\........

Operations of the various flag

-X100, the Pulse output busy (BUSY) flag, is turned ON during the JOG positioning operation
and is turned OFF when the pulse output is completed.

-X101, 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.

I s m—
—
’ FR— '

i)
(=]
@,
—_
30
EE.
=]
w
=
=
o
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JOG Positioning Operation

Shared memory settings

Control parameter
setting content

Set values in sample program
example

Range of acceptable settings

Control code

H80 Note 1:
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 K100 KO to K32,767

time(ms)

Position command value
(pulse)

K-10000 Note 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
X1 S
— ——(oF) [ ] - ---[Starting condition 1
R .
———{ F1 bmv 80 , DT 0 JF---------o---- [ Control code |
[ F1 bmv , 500 , DT 2 J---------q----. | statup speed
[ F1 pDMmv , K 10000 , DT 4 J---------1 Hm!Targetspeed !
JAcceleration/
[ F1 DMV, 100 , DT 6 ]’ """""""" |deceteratiluntime !
[ F1 DMV , K-10000 , DT 8 J---------q----- @f@éﬂ_ﬁ_ﬂjr_ﬂjﬁd_ _ |
[ F151 WRT , KO, DTO , K10 ,H100 }--------f---- IShared memory writing ;

‘ slot No. 0, from which

This specifies the positioning unit in

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

[ are written to the shared memory addresses H100 to H109]

R1 Y108
— { ]
(ED)

Istarts JOG pusitioning . !
i_operatlon for the 1st. Xis|
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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.




FP X Positioning Unit JOG Positioning Operation

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 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.

@—| Acceleration/deceleration time

(@ Control code |
@—| Startup speed |

Data necessa
for operation & () Target speed |
|
|

@—| Position command value

flpps]
A

JOG positioninig
operation executed

©

@

i

Positioning control start input
(Timing input)
(Terminal No.B5 or B14)

i
CPU—Y108 1
(JGST) r.-l

CPU—X100
(BUSY) N O I

:
:
....... e ccmecsccm e s e e m -
CPU—X101 ! [_
(EDP) :
H
:
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When Y108 is set to ON in the program, the motor of the first axis begins accelerating.

X100 is a Pulse output busy (BUSY) flag that indicates that operation is in progress, while X101 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

9-12
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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

(@—{ Control code
(B)— Startup speed
(©)—{ Target speed

Acceleration/
deceleration time

Shared memory

Position command
value

Step 2: Executing the operations

Operation begins when the flag Y108 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.

~ [

o'C et '
| ). fope] I JOG positioning operanonl

T
i T ot

External input

TR e ||
|
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9.3 Operation of the Input and Output Flag at JOG
Positioning Operation

Cutput frequency
flpps]

ft1 o= - pm——-— - = n == == -
itz fen-- re--

1
1
1
.

fa  p=--

o] PRl

B L ™

1
1
1
b m -
1
1
1
- ——

rid

Timet [5]

A e
Y IS I

:'Hiemosugglt htﬁgigtsa\nr}riuthir; The Sttartup ISlgnal{s I Eoreld
Hég qoEs . p Waqe?s EJ?\IpU IRy

JOG positioning Y 8
ﬁpeamun start " [ JGST)
ad

.3----_---

Paositioning contral
start input

(Timing input)
(Terminal Mo B3 arBE14)

S R ——

1 |This goes OFF when the
pulse output is completed.
! T
x O 1 1
Pulse output £ i
busy flag | @USY) Rl e Tsean

1
1

This goes OFF following
sCan aﬂ%ri\t]he startup
ag goes M.

\(4-.‘ !

1

¥ o —Aj 1 scan 1 *’.I‘- 1 scan
1
1
1

goeg ; ostowm
scan after the staru
flag qoes E)I\tl i

-y
o
(vl
ui]
3

. 1
Thlis goes ON when Ehe
pulse output is completed.

[ e .

Pulze output > 1
done flag (EDP)

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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JOG Positioning Operation

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.
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9.5 Special Mention

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

The FP X 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

Over limit switch(+) or Over limit switch(-) 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, so that the Home return in the
both directions will be possible.

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 Retumn direction
Ball screw L REEEE R LT

Mator AARRRRREARY AR IARRRARRRARE] BASARRRRARRRN

(+) side

S

Over limit / l 'i | ?
switch( | \ [
J i \ a"
1 T
" \ limit
Home switch | | Near home switch I,."l ?;ﬁéh'(TJ

-When Near home input does not exist in the direction of home return
(@ 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
Mator ! AT THTIIITIITIT T T TR TTTL LT LR LY :|
Sy o
Over limit E ? ?
switch (-) /
\ 7
o '\I .."' Qver limit
Home switch | | Near home switch | switch (+)

(@ 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.
Qwer limit pcsltlon -} Mear home position

|

i

(-} side

(+) side

Motor l\‘ ASAAN \\\\\\\‘ k\\ SRR SRRRRRRRRRERRNY

-.—‘!__—,-
Ovwer limit f
switch (-} I.' f

T

) ) | Over limit
Home switch | I' \Near home switch r 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) AALEALALEARLALEARARRARNN \]

i
Qver Iirni[// / \
switch (-) | \

[ Over limit
Home switch | | Near home switch 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.
Near home position
Current position

------ >
(-) side
(+) side
Motor AARRAARARANN N AARRARANN ::
=
Over limit T \
switch (-) /'? ? ?
Over limit
Home switch Near home switch switch (+)
2) When the near home is detected again, the speed slows down from the
target speed to the startup speed and the table stops at the home position.
Home position  Near home
position
4 ......

(-) side . . B T ]

: (+) side
Motor TTTTTIININNY | ) AL1NLLLNNRLLARRRRRRRRANY \.]

te-d-- 5

Over limit [ \ !
switch () /

Over limit
Home switch | MNear 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.
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10.1.2 Home Return (Home search invalid mode)

Home search invalid mode

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 | f ] | i ]

Return direction
Ball screw 40k - I
Motor \\\\\\\\\\YL JL\\\\\\\\\\\\\\\\\\L | J[\\\\\\\\\\\\\ ]

(+) side

o

; -
Sy \ /
/' \

I
\ | Over limit

Home switch | \ Near 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

| m |
| - |
(-) side i o L '
| ! '_ | (+) side
Mator AN I ;i\\\\\‘t ! }\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘\\
& L . )
€ €3 CJ C3
Over limit
s/ 1 i\
) K _ Over limit
Home switch | Mear 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 and completes Home return.

2) When Over limit switch (-) is detected, the operation stops.

QOver limit position (-)

(-) side L

| (+) side

PN
Motor EE[‘ OOAREAR R RRRRRRARAARARAR AN AANNARNARARNY \\\]
i

Over limit
Home switch Near home switch switch (+)

Qver limit
switch (-)
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10.2 Sample Program

10.2.1 Search to home in the Minus Direction

Search 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 a
sensor.

2 - s bype

positioning unit

&
j/\l-tume return switch

—_—
~
Motor
driver Toble
Ball screw (+) side
[ \\\\\\'\\\\\\\\\\"\\R\\\\\\\\\\\\‘!l 1\\\\‘.\\\\\\\\\\\ l
| e o o P .
tJ 3 gJ )
V(W 1
switch (-) / | J
f \ / Crver limit
Home switch | ll'\Nez home switch | switch (+)
Pulse output diagram
(Shared memory setting)
o H HDO —f Control cods
I E K 500 = Starup speed fs [pps]
1o [ K_10000 ] Target speed R [sps]
. o b K100 ] Accekerationdecsleration time Ac (ms]
flpps]
| Direction of increasing elapsed value >
10000
500
! t [ms]
CPU—Y102 E-l E
e | :
TP —— External—X107 i=+— This signal logic following detection
xr T e A
e ] o310 1
1286G) T
: | Pulse width of
Deviati nter] -  Deviation ' | | abotit 1ms ”_(Can be changed
Pulse output CPU—X100 | _________________‘___________‘___________________I—
busy flag (BUSY) H
v |  —
(ORGE) ' '
i Count @ o
' When home return is. '
value

Bacemoss:
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Shared memory settings

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

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
X9 R9 o ei—
i —or) C ) ]
RO
—}F— F1 DMV , H DO , DT 0 J-------ooq---- | Control code |
[ F1 DMV , K 500 , DT 2 J---------d-m-n |startup speed |
[ F1 DMV , K 10000 , DT 4 J---------- - |Target speed :

! Acceleration/

[ F1 DMV , K 100 , DT 6 J-------------. | deceleration time |
_____________ [Shared memory |
[ F151 WRT , Ko . DO K8, H100 } anared 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 |

R9 y 02 |
—1 { F———"i Home retur start |
{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, 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.
2 - axis type positioning unit

KA
\Home return switch

Motor o
driver Table Return direction

(-} side —
Ball screw

Motar SAARRARRRARRRANNY AR SRR RRARRRARNIANARE \\\\\

NS

(+) side

| Over limit | Over limit
[ switch (-) Home swrtch | switch (+)
Pulse output diagram
(Shared memory setting)
:g?: - H D4 — Control code
loahE K 500 = Startup speed fs [pps]
104h

1osn” 10000 = Target speed ft [pps]

15: - K 100 — Acceleration/deceleration time Ac [ms]

A
f [pps] I Direction of increasing elapsed value &\%

10000 r
500 i
100 .
— : t [ms]
CPU—Y102 r_l :
e —
! [ — | logic foll detect
External—‘(x‘m?) —_— %ggggr hame 1 éj;'?jn‘?neenn g
v a
Exemar=100 ‘: "
(ZsG) :
H Pulse width of about
: I : | Can be chan
Deviat t Devistion : e L (
Beaton e extemal—"Spis [—— Ao
output H
Pulse output CPU—X100 _E_l .......................................
busy flag (BUSY)

ot L —
(Fome retum dore] Qe —
eapseae o) NN X

: Count® /
When hcfme return |s one,

count
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Home Return

Shared memory settings

Control parameter

setting content example

Set values in sample program

Range of acceptable settings

HD4 Note:

Linear acceleration
/deceleration

Direction of home return:
+ direction of elapsed val
Home input logic:

Control code

Acceleration/deceleration method:

ue

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.)

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.
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
XA RA P —
— | —(DF\ r 1 i Condition of
/ L J " home return J
RA PO
—| I—[ F1 DMV H D4 DT 0 ]' ----------------- {-- Control code i
[F1 DMV K 500 DT 2 ]7_!_. Startup speed |
[F'| DMV K 10000 DT 4 ] ....................... |L. Target speed i
1 Acceleration/ [
[ F1 Bhiv i 100 o1 £ ]———-—r' deceleration time I
oo T T T/ Y
[FISTWRT KO DTO K8 H100 }'T' Shared memory |
RN ] 3 \writing J
[ 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 ]
RA Y102 P —.
— | [ 1] - Home return start)l
ED ) T
(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 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.
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10.2.3 Home Return in the Minus Direction (Home search invalid mode)

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.
2 - axis
Dos?tKlonllz unit

8
\Homa return switch

~
== ..a—
WX10
WK 11
WY 10
WY 11
g‘r?vtgrr Return direction Table
= 0 side ¢ (+) side
S O Ball screw
h_H . SR Attrnnauiinnneeiueg [ s j
!
Home /? % J
MNear home switch
Pulse output diagram
(Shared memory setting)
ok H 90 - Control code
:g: - K 500 — Startup speed fs [pps]
1345:— K 10000 —| Target speed ft [pps]
loshl K 100 | Acceleration/deceleration time Ac [ms]

tiops)

10000 [ -=====x======-

5713 WESRRAT RN RSN RRRRSS .

CPU—Y102

t [ms]

[Home return start]
Home return start (ORGS)

- External— X107 i
Near home input (00G) :

PR—

— The signal Io%é: followmg
=== detection of near ho
flag does not affect operation.

;

External—x106 |
Home input Zs6) :

Deviation :
Deviation counter — :
clear output External—counter j

F'ulse width of

Can be chan ed
ut 1 ms ( oo g

the oontrol coge )

output :

Fulse outp CPU— X100 _i_l__ R
busy flag (BUSY) :
CPU-—X108 !

(ORGE) ;

Elapsed value (Pe) | XN

0

When home return 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

Control code

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

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

X9 R9

— F——(oF ) { ] -

R9

—F—{ F1 DMV , H 90 , DT 0 J---------4-----
[ F1 DMV , K 500 , DT 2 J-----ecaod--on
[ F1 DMV , K 10000 , DT 4 J---------d----:
[ F1 DMV , K 100 , DT 6 J----memmademnn
[ F151 WRT , KO, DTO , K8 , H100 J--------f----

T

This specifies 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 |

RO Y102
—| [ ]
{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.

iCondition of home

[Control code
celartup spee
| startup speed

1 Target speed

1 Acceleration/
|deceleration time

-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 (Home search invalid mode)

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.

BoSHSh B unit

KA
\\Home return switch
N
Table ——
s Return direction
— (-) side
=) B e (+) side
= all screw
;_Hﬁ Motor AT | AT ]
Q i
Naar home switch [? <
Home

Pulse output diagram
(Shared memory setting)

100k
101h
1g§: - K 500 = Startup speed fs [pps]
10shlC K 10000 — Target speed ft [pps]

loeh K 100 — Acceleration/deceleration time Ac [ms]

f[pps] I, _ Direction of increasing elapsed value k\%

- H 94 — Control code

10000
500
-
t [ms]
U,
.q———u T e sugnal log»c followmg detectuon
P External —X107 =
B — Shihe hear home fag don
Exemal—X108 |— 1
Pulse width of about
Deviatio t Deviation 1ms (Can be changed
Extemale” 535 B 2R
output H
Pulse output CPU—X100 il —
A
CPU—X1
e,

Elapsed value {Pe)

'
When home retumn is %DI'\E /

count value becomes
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Shared memory settings

Con_trol parameter Set values in sample program Range of acceptable settings
setting content example
H94 Note:
Acceleration/deceleration method: The specified values vary depending
Linear acceleration/ on the method of
Control code deceleration acceleration/deceleration, the home
Direction of home return: return direction, the home input
+ direction of elapsed value logic, and the near home input logic.
Home input logic: (Refer to page 16-7.)
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.
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

XA RA e
— | { DF } [ ] ----{Condition of home return!

—TIA—[F1DMV,H 9% , DT O
[ F1 DMV , K 500 , DT 2 J---------o---- iStartupspeed

4

6

[ F1 DMV , K 10000 , DT

[ F1 DMV , K 100 , DT 6 Jereceooefonm S |
[ F151 WRT , KO, DTO KB, H100 J--------f---- (Shared memory writing |

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. |

RA Y102 e
— | { ] ----{Home retunstart |
(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, 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 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 |
fData necessary (©{Startup speed ]
for operation ©{Targetspeed |
@—| Acceleration/deceleration time|
flpps] RDirection of decreasing elapsed nme§
@ t[ms]
CPURE, H
External —~X 107 i
o ]

Deviation counter Deviati | Pulse width of
Extemal—czﬁ%%i about1ms

Pulse output CPU—X100 |
busy flag (BUSY)

(ORGE)

Elapsed value (Pe) W
Count(®

When Y102 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 retum
| @—{Confrol code

i (B—{Startup speed
i (C)—{Target speed ]
i (dr—{Acceleration/deceleration time

L

Shared memory
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Step 2: Executing the operations

The startup flag Y102 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.

~

Home switch [)(1(]6}/ \ Near home switch (X107)

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

i [pps]

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

f [pps]

t [:ns]

v/ a/a|
|

ON
| Home switch (x106)
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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 starup speed has been reached, the
positioning unit recognizes the first input Z phase signal as the home input signal, and stops.

When is mounted in slot 0

(Shared memory setting)

A
flpps]

t (5000)

fs (100)

100h
101h
102h
103h
104h
105h
106h
107h

- H 10 = Control code

- K 100 = Startup speedfs [pps]

~ K 5000 —|Target speed ft [pps]

- K 200 =|Acceleration/deceleration time Ac [ms]

CPU—Y102
(ORGS)

External— EJaegal home

External— Home input

(Z phase

signal)  peviation

External— counter
clear output

CPU—X100
(BUSY)

CPU—X108
(ORGE)

Elapsed value (Pe)

Note:

t[ms]

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

Qutput for
Approx. 1 ms

l_l

(Can be changed
to 10 ms usm%
the control code.)

The signal IO%IC following
detection of the near home
flag (DO G) done not affect

1
______________________________________ 0

Count®

‘When the home return
has been comg ted
the X108 (ORGE) goes ON.

When home return is done,
count value becomes 0.

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 is mounted in slot 0
Example of specified data
(Shared memory setting)
100h

10ihE H 10 =4 Control code

1920L k100 Jsta

103h | — rtup speed fs [pps]

]gﬁ ~ K 5000 —|Targetspeed ft[pps]

:‘lgﬁn — K 200 ={Acceleration/deceleration ime Ac [ms]

f [pps] |_|
it (5000)

fs (100)
Kc(zo(ﬁ Edges of signal The signal logic following t[ms]
detected detection of n%e near home
flag does not affect
I--l /\ A operation.
CPU—Y102(ORGS) . —
§ Ze
External— #:;r higne / \ i
External— Home input g o T
utput for
Deviation ‘\ I appt?ox. 1ms (Can be changed
External— counter < fo 10 ms US&;%
clear output \ the control e)

CPU~—X100(BUSY)
CPU—X108 (ORGE) 2

Signals input during

deceleration are not view

as home input signals.

Elapsed value (Pe) W
CountO

When home return is done,
*When the home return has been complated, the X108 (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/0O 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

L :‘:lv:-..-
A\

5

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

Pulse output stops at
the leading edge of the

home input

(Z8G) H
: This is output for
' approximately 1 ms after
4 the home return has been
l—[ completed.

Deviation counter
clear output

This goes OFF when
the pulse output is

This goes ON following
1 scan after the startup

/

>
@

flag goes ON : completed.
)r- )
X0 —_— W
Pulse output (BUSY) __I.'_. T f
busy flag i . This goes OFF when E point
1 This goes ON when the 3 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) : :
H The pulse output done flag :
. done not go on when a '
H home return is completed :
Pulse output %A i P
done flag (EDP) : e
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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).

3. The flag is reset when the power supply is turned OFF.

Near home input (X_7)

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

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

-Confirmation of the input logic is necessary. <Refer to 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).

3. This 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 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.

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

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.

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

-This flag is common to E point control, P point control, JOG operation, 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

— = o - e B it e et At ] it
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 posmon is detected
Input switch

Positioning unit Power

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.

10-20



FP2 Positioning Unit Home Return

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

7 -
*'E Home switch
L
u

- 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 memary setting)
1900 °H - 30 |Control cade
105h [ K 100 —{Startup speed fs [pps]
108h [ K 5000 = Target speed i [pps]

108h ] tion/decelerat
L K 20 Q'gceeiaeé m&:?rume« ion

fs (100} I

t[ms]

GPU—Y102(ORGS) M

— IO i e e
External a9

| Hom
External i input Ouput for
Deviation approx. 1 ms
coun|
dear Gutput
CPU—X100(BUSY) ]

CRU=X108 (ORGE)

Elapsed value (Pe) 4]
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 Home search invalid mode) 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
[TTT 3 | | nip
Z | pmmm | |mmmm | e
N .\._\,'. ! ‘L._../‘
|| et
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, A14) H—+| T

-Input logic setting
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
182R - H 0 = Contral code
}ggn - K 100 — Startup speedfs (pps)
18;2 - K 5000 —| Target speed ft (pps)
108h [ K 200 - decaleration time
107h Ac (ms)
f [pps]
ft (5000) ——-
fs (100}
t[ms]
Ac Edges of signal
(200) defected
CPU—Y102(ORGS) r'| A
Near home ——
External— input L/ \ i
External— Home input | \\. [
Deviation : Gutput for
External— t
g?elg} g{nput approx. 1 ms
CPU+—X100 (BUSY)
CPU+—X108 (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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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 L . Table not to move,
Over limit input (-):ON Limit error occurs.
oo . Table stops,
During Home return Forward Over limit input (+):ON Limit error occurs.
operation Reverse Over limit input (-):ON Table stops,

Limit error occurs.

Home Return (with home search)

Condition Direction Limit status Operation
Over limit input (+):ON Table to move
i Forward ——
When Home return is Over limit input (-):ON Table to move
turned ON Over limit input (+):ON Table to move
Reverse —
Over limit input (-):ON Table to move
Lo . Automatic-reverse
During Home return Forward Over limit input (+):ON operation
operation L . Automatic-reverse
Reverse Over limit input (-):ON operation
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10.8 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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10.9 Special Mention

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

The FP X Positioning unit performs the process in the very high speed, so that it starts counting the
number of the output pulses within 1us 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

2-axislype
positioning unit XB
Pulser input enabled
— - Pulser
WX10
W11
WY10
W11
mﬁrtg; Reverse Table Forward
[ (-) side - —’
= < (+) side
Ball screw
\ {Hj Motor SO ARRRARRRARY EAOASARAARRRRRARRR :|

Pulse output diagram

(Shared memory setting)

101h H 80 —Control code
102h|_ |
103h
104h[_ It
105h K 1000 arget speed ft (pps)
f[pps] [f
Direction of i i Direction of d
S NN N
1
IR R
Pusermputensbied )CUSYI07L [ il
(PEN) I | ' ' oo | oo o [ .:
SRS SR A S 0 A0
Pulse output done flag CPU—X101 ! ! ] o R |
(EDP) | T ! I R ]
External—Pulse input A phase 5. J: II E . L : J: E
External—Fulse input B phase L '
External—Fulse output A phase |-| |-| ﬂ ﬂ !
!
External—Pulse output B phase ! _____________________________
Pulser forward i | Pulser reverse
i
Aphaae—m : Aphm_l___J_Jj
1
Bphase —-- 1T 1|1 Bphase [ L [__1_
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Shared memory settings

Control parameter Set values in sample .
; Range of acceptable settings
setting content program example
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
XB RB e
— | { ] ----{Starting condition ]
RB N
—iF——{ F1 DMV , H 80 , DT 0 J---------q---m Control code |
[ F151 WRT , KO, DTO , K2, H100 }--------f---- {Shared memory writing]

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

[the 2-word contents from data registers DTO to DT1|

| are written to the shared memory addresses H100 to H101 |

[ F1 DMV , K 1000 , DT 4 Jroooooeoofoooe Targetspeed |
[ F151 WRT , KO, DT4 , K2, H104 J--------f---- {Shared memory vriting |

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)

Yo7 |\

RB
l I [ } ----'L—Pulser input enablei—!

{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 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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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

2 - axis type

positioning unit xC
Pulser input enabled
p J Pulser
c",",?\}g rr Reverse Table Forward
[ — (-) side - ——— 1 —’
=1 < (+) side
o o | Ball screw q L
Motor AMAAARNNANN \\\\\\“IL Jk\\\\\ AVANAN NN

il

Pulse output diagram

100h

280 — Control code

5000 — Target speed ft [pps]

1oth[”_H
102h [
103h
104h|_
1osn__K
flpps]

5000 | -

4

|

AAAAMAAAAARARAAR AR AR

TETTTTTT
| Direction of increasing elapsed value RDirection of decreasing elapsed valuei’i
FEEN Y

T R T R ST

- CPU—=Y107
A S

CPU~—X101
ulse output done flag (EDP)
External—Pulse input A phase
External—Pulse input B phase

External—Pulse outputA phase

s o e
T—— A -,
s s I

External—Pulse output B phase

Pulser forward

Aphase—L_-L_["_1
Bphase—J__1__[__]

Pulser reverse

Aphase— -1
8 phase [ -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 Note:
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
XC rRC
— | [ ] ----IStarting condition_!
rRC
—F—_{ F1 DMV , H 280 , DT 0 J---------q---= [Control code "
_____________ IShared memory |
[ F151 WRT , gg , DTO , K2, H100 } .ﬂ'j“_“g____j__!
Ehis 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 |
[ F1 DMV , K 5000 , DT 4 J---------q----- |Target speed
U IShared memory |
[ F151 WRT , 5g, DT4 , K2, H104 } ﬂiﬁ_ng__j_g
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 |
RC Yo7 | .
— L ] =~~~ Plsar input enabled |
(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 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 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.

(@— Control code
(c)— Target speed

Data necessary
for operation

A
fpps]

ARARARARAAALAL NN AN AR AN AN AN NN R AN

Executed pulser
input operation
|

|
I
|
I
|
I
|
I
|
T
|
— - - T T T T T T T TR
| Direction of increasing elapsed value Direction of decreasing elapsed value \\I
I I
| I

IR

Pulser input enabled | CPU—Y107| [ | | | R 4‘ a1 ]
(PEN) LT A A A A A A
! ! [ ! | ! [ | ! ! | |

Pu|seoutputdone CPU(_)(101,,,,1,,,,ﬂ,,,,k,,,ﬂ,,‘,,k,f,ﬂ,,,,,\,,,I,ﬂ,ﬂ,ﬂ,ﬂ,ﬁ,,f,,r,,l,,,:,,j_l‘_
| I I [ A I [ A A ] 1 1 ! !
(EDP) ; ! ! [ ! ! ! [ | | ! 1 | |
| I | : | | ! : [ : [ | : ! ! !

External—Pulse input A phase _[”74‘”” 3 e E W

External—Pulse input B phase —‘—I ffffffff

L
External<—Pulse output A phase n H H

External<—Pulse output B phase

Pulser forward Pulser reverse

Aphase—L--L—L--1
B phase_'j_m

Aphase —I—1_ ]
B phase_'____l_'____]_

When Y107 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 X100 remains OFF, and its status does not change. The pulse output done
flag X101 goes OFF when Y107 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
il Lol LI

Shared memory

= e S

Step 2: Executing the operations
The input enabled flag Y107 is turned ON.
This sets the system in standby mode for input from the pulser.

glie—ial

+" "y ">, ON f [pps]

Pulser input standby mode

t [ms]

I
222 T A T i i T [ f‘“

N =

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

i Bt EAae

o
o

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 Y107 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

¥ 3
flpps]

1000

Pulser forward

A phaseJ____l_m_
B phase— -1 [

Pulser reverse

Aphaso—I--1 11
Bphase—L - L_[_1_

TTTTTT T TeeY TTTTTT T TYeY

I
| Direction of increasing elapsed value thecﬂon of decreasing elapsed value\\{
TALiiveeti Ty Tty

N O A

! | ! | ! | 1 1 ! 1 I I [ | | I 1 | i)
IR EIEEE NI IIEEEEEE N .
- Y7 ! | | 0 R
[Pulserlnputenabledﬁag] (PEN) —!—i————T———T———1‘——:—TfIrfT"7J:wTTTTTT”TT”‘F”E,,T:J‘_
UK MO SRS U T WIS O SV USROUE S S 9%, N | 1 B O WS- PR SN, S
Pulse :I I 1 [ T R ! EoE o oE B b | | l ! L
Input from pulser Externa = inp'Jt ! i | | | | | | 1 i B B B E £ & | | | ! ! : 1
Aphase 1A I I oo ! A N SR 1|1
External— Pulse : | | | 1 : | | | 1 | | | | | 1 | : |
Ié'%";.ltase :Iiiiilwiii ] : \7\L7| : i \4\7\ : \7*77\ : \77:77:';
oy n | | Lo R S S S S L
uise | I | 1 | | | | | I
BN G Yt U S A U 6 IO
Qutput to driver Aphase ! ! | | [ R ! [ T T R o . L
Ext I Pulse i I I I I I 1 1 I I I 1 I I I I I I
g8 8 O
I 1
[Fhe pulse output busy flag doss not ChangeL : }
e e e e R e R O e e e Lo~
X 0 i i L
Pulse output busy flag BUsY) - \ : 3
_.,' This goes OFF 1 scan after the pulser | This goes ON 1 scan after the pulser | g
X1 ! input enabled flag ¥ _7 goes ON : input enabled flag Y_7 goes OFF | i_
Pulse output done fla e I !
P = (EDP) |- ' =
1
I

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(+):0N 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.
L . Table stops,
During Pulser input Forward Over limit input(+):ON Limit error occurs.
ration oo
operatio Reverse Over limit input (-):ON T_ab_le 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
0 |—| F1 DMV |, H2000090 , DTO 7
_| Control code ]
- [ F1 DMV , K500 , br2 ] 1
Startup speed
3 [ F1 DMV , K1000 , DT4 -
Target speed
- [ DM |, K10 , DT6 ]
Acceleration/Deceleration time
- [ FISTWRT , K 0 , DTO , K10 , H 110 ] 4
Control code
RO Y57
39— | [
2-axis pulser 2-axis pulser
R1 Y5F
41— | {
2-axis error clear 2-axis error clear]
When the over limit input (+) and (=) is ON in resetting the over limit error,
43  the moving unit executes JOG reverse and JOG forward operation, respectively.
X1F X1B Y54
| HDF/)— | ¢
Limit error Over limit input (+) 2-axis JOG reverse]
o4
2-axs 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.
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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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FP2 Positioning Unit Deceleration Stop and Forced Stop

12.1 Sample Program

12.1.1 In - progress Stopping, Emergency Stopping

X0 XD XE
2 - axis type
positioning unit
L Positionin: % In - progress Emergency
B start switc stop switch stop switch
rlo\l’tgl'r: Table
— -} sid
oa; () side Ball screw o
ﬂ : Motor \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘1[ ji\\\\\\\\\\\\\\\\ :l
Tl
Program
X0 RO S — 5
— ——oF ) { ] i i
RO i i
—AF—{ F1 DMV , H 80 , DT 0 J---------1 =1 i
[ F1 DMV , K 300 , DT 2 J}---------1 i
' E point control |
[ F1 pmv , K 10000 , DT 4 J---------4 ---{positioning !
joperation program|
[ F1 pmv , K 300 , DT 6 J--------- ---1example |
[ FA DMV , K 50000 , DT 8 J---------1 : i
[ F151 WRT , KO, DTO , K10 , H100 }-------- s i
RO Y100 i i
— [ 1 o I N
XD Y106
| roo - TN - Droaress sto 5
""Emargency stop input Deceleration stop flagt - {In - progress stop
XE Y105 S
f feld ey __ _"Emergency stop/ |
—] : ;
"Emargency stop input Deceleration stop flagL- - loverrun ~ ]
{ 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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FP2 Positioning Unit

Pulse output diagram
Deceleration stop operation

flpps] l

10000

300

(In - progress stop)

CPU—Y100

’E point control start ﬂag] (EST)

: CPU—Y106
Deceleration stop fla
[Deceleration stop flag | PV~ TS

CPU~X100
Pulse output busy flag (BUSY)
Pulse output done flag cP U.(_E)EI;];

Forced stop operation (E

f[pps]
i

10000

300

Time t [ms]

mergency stop)

[E point control start ﬂag] CPU_’(‘EL?T%

Forced stop flag
When an emargency
stop input)

CPU—Y105
(EMR)

CPU—X100

[ Pulse output busy flag ] (BUSY)

CPU—X101
[Pulse output done flag ] (EDP)

Time t[ms]
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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,
dewrgrauon is caried
out at the acceleration
percentage.

300 f----- ------E-------------:L------ . LY £

t [m:;]r

CPU—Y100
(EST)

CPU —Y106
(DCL)

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.
flpps]
|

D000 |- —- == ===

300

time [ms]

CPU—Y100
(EST)

CPU+~X100
(BUSY)

CPU—X101 5 I
(EDP) T

CPU—Y105 :
(EMR) f I_I
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12.3 1/O Flag Operation Before and After a Stop

Output frequency
b

4
f [pps] In - progress stop Forced stop
] Ay kY
/ | b N
1 . \
1 iy LY
. A}
* A Y
LY AY
Ay A Y
1 1
| i ;
T Lo
i Time t[s]
i i
1 1
1
i
_ Y0 [l []
E point control start (EST)
If the deceleration stop flag.
goes ON, deceleration begins
immediately.
e | e
-~
1
L
stop flag (DCL) L
If the forced stop flag goes ON,
pulse output stops immediately.
1 — l—
1 i
= i
Forced stop flag|  (EMR) i
1
This goes OFF with the next scan This goes OFF 1 scan after the
following stopping OFF pulse output, forced stop flag goes ON.
after deceleration. \ —i
I - i
Pulse output X 0 | i L’ I
busy flag (BUSY) e e e— X
] 1
This goes ON with the next scan This goes ON 1 scan after the
following stopping ON pulse output, forced stop flag goes ON.
after deceleration. i ¥ L AR
Pulse output X1 i N
done flag (EDP) 1
1
] 1 ' 1

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.

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

Forced stop flag (Y_5)

1. When the forced stop flag goes ON, the operation in progress is interrupted immediately, and pulse
output stops.

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

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.

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

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

12-6



FP2 Positioning Unit Deceleration Stop and Forced Stop

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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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.

2 - axis type X0
positioning unit
J
.
Motor Encorder
driver Table
| — 4 ———— 10000 pulses
c(;o? Ball screw d L T
[« Motor ANV RARRRRRRRRRY AV NN RARERRRRRY
Nt U 4 H
5]

(-) side

|

(+) side
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Pulse output diagram

(Shared memory setting)

100h
w01k H 200080 — Control code

10zh |
qosn[c K 500 — Startup speed fs [pps]

loanI K 10000 —| Target speed ft [pps]

13?: K 100 — Acceleration/deceleration time Ac [ms]

}SS: — K 10000 — Position command value Pt [pulse]

iops) |
Ji

10000

10000 pulses

t [ms]

flag (EST)

Pulse output busy |[CPU—X100 —i.—l _________________________________ I
flag (BUSY)

T
1} "
. '
[} "
[} 1
] .
' '
'
Pulse output done |CPU~—X101 L I __________________________
flag (EDP) ' '
: :
[} "
[} 1}
1 [}
1 "

Elapsed value(Pe) M ................... »m 20000
Count value (Pf6) M ___________________ W 0000

: Count® E
20000 30000
No. of counts when booted No. of counts when stopped

Operations of the various flags

-Pulse output busy flag (X100) goes ON when E point control is started and goes OFF when the pulse
output is completed.

-Pulse output done flag (X101) 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.
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Feedback Counter

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.

X0 RO
— | { DF } [ ]
RO Internal relay
—F—— F1 DMV , H200080 |, o1 [gw} ----------
[ F1 DMV , K 500 , DT 2 }J---------1
Startup spe
[ F1 DMV |, K‘lGOOO,DTdd} ..........
Target spee

[ F1 DMV , K 100 , DT 6 J---------1

Acceleration/deceleration time

[ FA DMV , K 10000 , DT 8 J----------

Position command value
[ F151 WRT , HO, DTO , K10 ,H100 J--------
This sgeciﬁes the rg:_ositioning 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
— —— F150 READ , HO , H10A , K2 , DT10 F-------
T Elapsed value

This specifies the positioning unit in
EOI Ng. 0, from whri.gh 9 |

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 }-------
Count

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

| writes the 2- word contents of the shared memory |
addresses from H10E to 10F

[ To the data register DT20. |

[ F23 DT+ , DT10 , K100 , DT12}F----------
Elapsed value Allowance +

[ F28 DT- , DT10 , K100 , DT14]

Elapsed value Allowance -

- R100
[D< DT12 , DT20 ,

== — —
S —i_starhng cond|t|on_|

----- [Gonirol cods
————— !Slar‘tup speed

|
..... | Target speed

_____ i Acceleration/
Ideceleration time |

_____ | Position command

jvalue_ —
..... [Shared memory |
writting _

| Readin? the count |

VBl of ol pulss ;

"Reading the count |

lOutput pulses and |
| feeé)bacpk pulses are l

————— ; sefting allowance

Allowance +  Count E ]
D>=  DT14 . DT20 Fower sving fag
-

Allowance -  Count

R100 Y106
| r 1

-~ - T\Wnen out of allowable |
| range detection of i
1 stepout )

I'Start deceleration stop)

L J
Deceleration stop

RO Y100
I n 1

---4when is stepout i
! detection |

I L J
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, 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 Signed 32 bits
- -2,147,483,648 to
2nd. axis H11F, 11E + 2,147 ,483,647

Feedback counter function control code table

8 bits among higher 16 bits
4

ST ITLL
]

0 (default) 1
0 Rotation Forward Reverse
1 Count Available Masked
2-phase input
transfer mu!nple Input mode
T i
|5|4 mﬁ&%g | ’2 Inputmode|
010 X1 0 [0 | 2-phase
Direction
o1 X2 O {1 |sstinotion
110 X4 1 O | Individual
1T11] -(X1) 1{11|-(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’|

ML UL
(Fase mpae | LM LML ML

Count value increment direction Count value decrement direction

2-phase input <reverse settings>
Control code Higher side H1

|17 Forward * Reversegbl

Pulse input A _]_|_[—|_|_|_|_|_|_]_|_|_|_|_|_[_|_|_|_]_|_|_]_[_|_|

Count value increment direction Count value decrement direction

Direction distinction input <normal settings>
Control code Higher side H4

|‘— Forward * Reverse 4’|

Pulse inpu[A [—lm
| Pulse input B I |

Count value increment direction Count value decrement direction

Direction distinction input <reverse settings>
Control code Higher side H5

|‘— Forward * Reverse 4’|

Pulse input A

Pulse input B

]

Count value increment direction | Count value decrement direction
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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

Iqi Forward Reversegb‘

3 L 3 3

A 4
—_

Pulse input A

Pulse input B

2-phase input: 2 transfer multiple

I‘i Forward Reversegh‘
h A 3 l h

h 4
-

Pulse input A

Pulse input B

2-phase input: 4 transfer multiple

I‘i Forward |1 Reverse
k y Y | k

I N

h 4

Pulse input A

Pulse input B
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Direction distinction input: 1 transfer multiple

'ii Forward >|1

Reverse4b|

3 I 3

Pulse input A

b

Pulse input B

Direction distinction input: 2 transfer multiple

'47 Forward >|1

3 r X 3

Reversegb‘

Pulse input A

Pulse input B

Individual input: 1 transfer multiple

Reve

}47 Forward >|1

3

f'584>|

Pulse input A =

Pulse input B

Individual input: 2 transfer multiple

h 4
-

}47 Forward
A‘T

Rever594b|

Pulse input A

Pulse input B

|
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FP X Positioning Unit Precautions Concerning the Operation and Programs

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
C R 1T 4 [ 0 )
- K 500 — K 0
- K10000 - ;jg{"?aulies - K 0 -| | Allsetvalues
Lk 50 o >a:1d y L kK o - 32&;’;3;’;;:‘1
C ] | elaps n ] 4

K 20000 values K 0 reset to "0
r K14456 Power supply K 0
L K15000 — ON —QFF— ON - K 0 o

o s
\

v

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.

Eﬁm_[ FI DMy , H 10 . DT 0 ]

[ F1 DMy , K 500 , DT 2 ]

[ F1 omv | Kaoooo |, oT 4 ]

[ Fr oMy . kK 100 DT & ]

[ FISSWRT , K 0 ,DT 0 , K 8 ,H 100 ]
R9013 Y102
— | 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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FP X Positioning Unit

Goes on for only one scan after

ower supply is turned on.
R9013 B REY,

— — F1 bDmMv ., DT 100 , DT 102 ]

[ FI51WRT , KO , DT 102 , K2 , H10A ]

3

(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
— — F150 READ , KO , H10A , K2 , DT 100 ]

(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:

---[-Elapsed value |

| date read i
i_constantly. |

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.
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FP X Positioning Unit Precautions Concerning the Operation and Programs

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
Fleps] ) Intended E point control operation ,
i 1
| | Point at which CPU switches from RUN| |
i 1o PROG. mode |
i |
! |
! |
! |
! !
| \
|
' >
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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Precautions Concerning the Operation and Programs FP X Positioning Unit

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 ] (Eg% I_I

Pulse output busy flag (B)L(J_.‘:E']Y) I I

( [_F' point control start J (;§'1|')

: vz M
_g Home return start (ORGS)
©
5 ‘7
2 (Pulser input enabled | (PEN) [
Ke)
®© - =
i [Forward JOG start J ,Té?: | I
Kel (JGF)
%
& Y 4 | |
% [Reverse JOG start ] ( .J(ER) _____
n
\ [JOG positioning start ] ( J\(KB_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 0 (zero). Setting the startup speed equal to the target speed results in a set value
error, and the positioning unit will not start.

Shared memo
(Settmg mnteng )
100h
o FH 0 — control code
135: - 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 |[====-~=

Time ts]
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FP X Positioning Unit Operation if an Error Occurs

15.1 Positioning Unit Operation if an Error Occurs

15.1.1 If the Positioning Unit ERR LED Lights

e B

ooooonoon

[ reere

ERR LED

- =

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

: ﬁ ﬁ :

g

= E

X0-7 X8-F a E

L] =i

E 1 =]
= eefllee||l B
ROG, E
[=|

[=|

o
-]
~

0ooooooo
[«
L e

=
(‘:} oo o a
SRR | o a
A

oo oo

00000000 00000000

L——— ERRORLED

|m=

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.

a0 N

: ]
il ERR LED
ﬁ E Errors are displayed
E
[ ] =
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FP X Positioning Unit

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 boi Acceleration/deceleration time Error Error
coF;](':Irr(])} 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
I’e?:lT?l 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 (qurement) 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
iF:]uIsz?r 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.

15-6




FP X Positioning Unit Operation if an Error Occurs

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.

m 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
RO013
0 |—| F1 DMV | HZ2000080 , DTO 1
_1 Control code :|
- [ F DMmv | K500 . 012 ] 1
Startup speed
- |: F1 DMV, K1000 , DT4 ] ]
Target speed
- [ Fl DMV |, K10 , DT6 ] .
Acceleration/DEceleration time
: [FISTWRT , K 0 , DTO , K10 , H 110 ] -
Contral code
RO Y57
39 | {
2-axis pulser 2-axis pulser
R1 Y5F
a— t {
2=axis arror clear 2-axis wrror clear|
When the over limit input (+) and (-} is ON in resetting the over limit errer,
43+  the moving unit executes JOG reverse and JOG forward operation, respectively. |
X1F X1B Y54
— HDF/ l [
Limit arrar Crver Bmit input (+} 2-axis JOG raverse
Y54
2=gxis 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:

Input XF used to cleara
positioning unit set value error

| XF Y10F
|1 I 1
| 11 L

4
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 I/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.

15-9



Operation if an Error Occurs FP X Positioning Unit

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 Y0
1 I
r L

C1
oo
‘g

Servo on input

Motor driver/

N s

positioning unit /

Solution 2
Check to make sure the power supply for the driver is ON.

Solution 3
Check to make sure the wiring between the positioning unit and the driver has been correctly connected.

Solution 4

Check to make sure the settings for the pulse output method (CW/CCW method or Pulse/Sign method)
are appropriate for the driver.

—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 1/0O 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 eggeegdgd

Startup speed --------------- 5—-----5---

X107 ——f === mmmmmmmm - - -
:\— Near home input switch: on

X106 :
R

Home input: on

Conditions

When a home return is carried out, there is a possibility that the speed cannot be slowed sulfficiently.

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.

“
Y Deceleration completed
/ Nomal stopping position
A

Startup speed---------t-ccrcc- N Mmmmmcema-a

X106
AL

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.

Home input: on

Stopping position
is excee%ed

Startup speed ---------------

X107 I A

\—:Near home input switch: on

X106 J'_| |_|

\— 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

Y
. \_
Pt Movement does not

8 decelerate and stop.
\\
Ay
Startup speed---=======-===--= :- -
' tlms]'

| T E """""""

1 '

X107 T
L - Near home input switch: on

X106 Q

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 --------- !

'
'
'
'
'
'
'
'
fmm=memman
'
]
'
'

X107 —l;\: ---- " """"""
' MNear home input switch: on

X106

t 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.
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FP X Positioning Unit

Specifications

16.1 Table of Performance Specification

General specifications

Item Description

Ambient operating 0 to +55 °C/32F to +131F
temperature

Ambient storage -20 to +70 °C/ - 4F to +158F
temperature

Ambient operating
humidity

30 to 85 % RH (at25°C non-condensing)

Ambient storage
humidity

30 to 85 % RH (at25°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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FP X Positioning Unit

Performance specifications

Item AFPG430 AFPG431 AFPG432 AFPG433
Order number FPG-PP11 FPG-PP21 FPG-PP12 FPG-PP22
Output type Transistor Line driver

Occupied I/O points

Input: 16 points,
Output: 16 points

Input: 32 points,
Output: 32 points

Input: 16 points,
Output: 16 points

Input: 32 points,
Qutput: 32 points

Number of axes controlled

1 axis, 2 axes, 1 axis, 2 axes,
independent independent independent independent

Pulse unit (The program specifies whether Increment or Absolute is

Position Command units
command used.)

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 setin 1pps.) (can set in 1pps.)

Acceleration/
deceleration

Linear acceleration/deceleration,
S acceleration/deceleration (this takes the form of an “S”)

Acceleration/
deceleration
command

“S” Acceleration/
deceleration

can select from Sin curve, Secondary curve, Cycloid curve and Third
curve.

Acceleration/
deceleration 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 (+),0Over limit input(-)

Qutput 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 (*1)

JOG positioning function

Pulser input function (*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. (*2)

Output interface Output mode | 1Pulse output (Pulse/Sign), 2Pulse output(CW/CCW)

rca%“etab'e Signed 32-bit (-2,147,483,648 to +2,147,483,647 pulse)
Feedback counter Input mode 2-ph_ase |npl_,|t, Direction distinction input, Individual input (transfer
(*3) multiple available for each.)

Max.

Coefficient 1 MHz

speed

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) (*4) 150 mA max. 220 mA max. 150 mA max. 220 mA max.
Voltage 21.6 VDC to 26.4V DC

External power Current

supply (*5) ) 20mA 35mA 20mA 35mA
consumption

Weight about 75g max. | about 80g max. | about 75g max. | about 80g 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 inside of the unit from FP X Control 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.

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.

:Qg::gsmemory Setting needed/not needed
’ (Y: needed, N: not needed)
(Hexadecimal)
_ JOG
Name Descriptions . ) JOG posi- Pulser
) ) E point P point L Home
1 axis 2 axis ope- tioning ope-
control control - return N
ration ope- ration
ration
Acceleration/deceleration
100h 110h (Linear, S)
Control method (Increment,
Control code Absolute) Direction of home Y Y Y Y Y Y
101h 111h return and logic Pulser transfer
multiple
Y
102h 112h (for
Startup speed setting range:
Startup speed fs [pps] 0 to +4,000,000[pps] Y 1st. Y Y Y N
103h 113h speed
only)
104h 114h Target speed setting
Target speed ft [pps] Setting range: Y Y Y Y Y Y
105h 115h 1 to +4,000,000[pps]
106h 116h . . Acceleration/deceleration time
':z(r:ﬁ ffél?rzgeceleratlo Setting range: Y Y Y Y N N
107h 117h 0 to 32,767 (ms)
108h 118h Position command value Y
P setting (Only
Ef?;fﬁge‘]mmma"d value | signed 32-bit Y Y N for N N
109h 119h -2,147,483,648 Incre-
to +2,147,483,647[Pulse] ment)
Count of elapsed value
10Ah 11AR Elapsed value (Absolute) Signed 32 —bit
Pe [Pulse] -2,147,483,648 - - - - - -
10Bh 11Bh to +2,147,483,647[Pulse]
Comparison pulse setting
10Ch 11Ch Compare pulse count Signed 32 bit
Pc [Pulse] -2,147,483,648 - - - - - —
10Dh 11Dh to +2,147,483,647[Pulse]
Feedback pulse count
10Eh 11Eh Feedback counter Signed 32-bit
Ct [Pulse] -2,147,483,648 - - - - - -
10Fh 11Fh 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)
15141312 11109 8 7 6 5§ 4 3 2 1 0
IR TT-=1 T T 71771 [=]snowteinvaidbit

Pulse input

0 (Default) 1
0| Retatien | Forward Reverse
1| Count Available Masked
Pulse input mode

3| 2| Input mode

2- phase input
Direction distinction
input

Individual input
Invalid (2- phase input)
Pulse input transfer multiple
Tranfer multiple
*x1

x2

x4

Invalid (x 1)
Pulse output

alalale
o |=|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.

NI
=lof-|o|s

0 (Default) 1

8 m:‘;’; Forward Reverse
9 | Output mode |Pulse/Sign | CW/CCW
Pulse output divided mode

14 (13|12| Divided by
0|0 1

2

4
8

16
32
64
128

Deviation counter clear time

o Osfaut] 1 |

alalalalelele]|e

alalalal=|=|e
wlo|lalo|=|a|=

The lower 16 bit (Addresses: 100h, 110h)
151413121110 9 8 7 6 5 4 3 2 1 0

Pulse cutput method/Home return
0 (Default) 1
0 jposition command| Increment Abdolute
1 | Acceleration/ Linear accelaration/ i aofelem'tion.f
| ' | deceleration deceleration eceleration
2 Direction of hame {-R direction afthe {+) direction of the
retum elapsed value elapsed value
3| startup speed | 0.02ms 0.005ms
4
4 ggge nput vaiid m‘i"n Iﬁ‘uﬁﬁe_rel;mn Vsa |alhﬁiden poweris
5 Mear home input | Valid when power is | Valid when ris
| - | valid logic supplied nol suppl
6 | Home search Irvvalid Valid
7 IIBIE: input valid *I‘gl.mhp:: oWer is \;La‘l;glﬁun poweris
Pulser input
10| @ | & [Transfer multiple
0|00 =1
0loj1] =2
0[1]0] =5
of1(1] =10
1100 =50
110 1| =100
1110 =500
1111 =1000
"S" acceleration/deceleration
13]12 Curve
0|0 |Sincurve
0| 1 | Secondry curve
1 | g | Cycloid curve
1 | 1 | Third curve
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Specifications FP X Positioning Unit

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
0 0 0 1 —H699 HO00! fo ebscith HY'
! N Rf NS \
[0:0:0:0[0:0:0:0[0:0:0:0[0:0:0:1]

FomeL Jepi

Example 3: The control code when changing “S” acceleration/deceleration to
Secondary acceleration/deceleration in the Absolute method
Lower 16 bit

\ I\ FAY /A

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

[0i0}0:0]0:0:1:00:0:0:0[0:0:0:0] [00:0'0[0:0:0:0[0:0:0:0[0:0:0:0]

\ JX 7\ i / \ Lix; /\ I\ /
2 0 0 0 0 0 0

—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

I/O flag number (*5)
Flag Name Description 1-axis 2 - axis
type type
1st axis| 1staxis | 2nd axis
Pulse . N
X0 output busy BUSY | ON during pulse output(*1) X100 X100 X110
x_1 | Pulse EDP | ON when Pulse output ends. (*2) X101 X101 X111
output done
X 2 ?gr?gleratlon ACC ON during acceleration zone. X102 X102 X112
x_3 | Constant CON | ON during constant speed zone. X103 | X103 | X113
speed zone
X_4 | Deceleration | pec | ON during deceleration zone. X104 | X104 | X114
Rotation Monitors direction of rotation.
X5 directi DIR (ON during the elapsed value X105 X105 X115
irection .
increment.)
X 6 | Home input ZS8G ON when home input becomes valid. X106 X106 X116
X 7 Near home DOG ON when near home input becomes X107 X107 X117
— input valid.
x_g | Home ORGE | ON when home return is done. (*3) X108 X108 X18
Return done
Comparison ON when elapsed value of internal
X 9 resuIE[) CLEP | counter is greater than or equal to the X109 X109 X119
number of comparison pulse.
Set value . . L
X_A | change CEN W|th. P p0|.n't control, this |s* used to X10A X10A X11A
. . confirm rewriting of set values. (*4)
confirmation
X B (_)vert limit LMTP Monltors the flag of Over limit input (+) X10B X10B X11B
input (+) signal.
X C C_)vert limit LMTM Monltors the flag of Over limit input (-) X10C X10C X11C
— input (-) signal.
X D Tlmlpg input TIMM I\_/Io_nltors the flag of JOG positioning X10D X10D X11D
monitor timing.
X_E E(rarto\:alue SERR | ON when a set value error occurs. X10E X10E X11E
X_F | LimitError | LERR | ON When Overlimit input X10F | X10F | X11F
— is made during operation 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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FP X Positioning Unit

1/0O flag number (*5)
Flag Name Description 1-axis 2 -axis
type type
1st axis 1st axis | 2nd axis
E point When turned ON in the user program,
Y0 Control start EST E point control is initiated. Y100 Y100 Y110
Y 1 P point PST Whe_n turned O_N in t_he user program, Y101 Y101 Y111
control start P point control is initiated.
Y 2 Home Return | ORG When .tunfn.e.d ON in the user program, Home Y102 Y102 Y112
= start S return is initiated.
Y 3 | Forward JOG | JgF | When tuned ON in the user program, | 443 Y103 Y113
- Forward JOG is initiated.
Y 4 | Reverse JOG | Jgr | When tumed ON in the user program, | 444 Y104 Y114
Reverse JOG is initiated.
When turned ON in the user program,
Y_5 | Forced stop EMR operations currently running are Y105 Y105 Y115
interrupted and forcibly terminated.
Deceleration When turned ON in the user program,
Y_6 DCL operations currently running are Y106 Y106 Y116
stop .
interrupted, and decelerate to a stop.
Pulser input When turned ON in the user program, pulser
Y7 enabled PEN input is enabled. (valid only while ON.) Y107 Y107 Yz
Jgsci;tionin ON during the transfer from
y_g | Posttioning JGST | JOG operation to JOG positioning Y108 Y108 Y118
operation h
operation.
start
JOG ON when JOG positioning is started. (can be
Y_9 | positioning TIM used to confirm if JOG positioning operation Y109 Y109 Y119
start is ON.)
YA - - - Y10A Y10A Y11A
YB|- - - Y10B Y10B Y11B
Y C|- - - Y10C Y10C Y11C
YD|- - - Y10D Y10D Y11D
Y E |- - - Y10E Y10E Y11E
Y_F | Error clear ECLR | ON when to cancel an error. Y10F Y10F Y11F
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Dimensions and Driver Wiring FP2 Positioning Unit

17.1 Dimensions

FPG-PP11 FPG-PP21
(1 - axis transistor type) (2 - axis transistor type)
FPG-PP12 FPG-PP22
(1 - axis line driver type) (2 - axis line driver type)
30 30
ADQ — =
[H Lia [ H Jara
® |l zo @ eol|fzO
|| == u 2t |loam
I EEE
] O “ an CLROY!
| o S i e
: : =] ™ : : PAD]
| 1= as || 28
LT [ j [= L l j [
_(18) 60
5uuuuuﬁuuuuué
o
(o]
L
onBE nnnnnnElne (Unit: mm)
== = ] (
3.5 )
~
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Dimensions and Driver Wiring FP2 Positioning Unit

17.2 Wiring for Motor Driver

When using FPX 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 - - — - \ Ca— Servo amplifier — - —

W (7% CW pulse input
Conay ™ § & oy

Pulse output A

TB1810)
1
A2(AT)

Pulse output B '&. CCW pulse input

SIGN

| 1
' |
| |
1
1
| |
1
| |
1
| ; ) '
i 82610 5 !
Ad(A13)
i _L M T 0Z +1 !
B F SO v
| T83(@12) 241 i
| JATIA6) COM+) . i
| \ | oA 4';:9% é Deviati |
1 1
| Devietion counter clear ~|‘< | B7B18) o | c::m:glem i
1 L3 30
| | sag1) 2 i
I coMm
| T ¢ srw—onl 47kQ Servo ON !
1 Near home ' Output fom PLC ~~— =~ |
| input T M l 5o G i
1 ]
! "
| | s ! 47kQ Afarm i
! J i A=CLR h arm clear
| it e @ = | Output rom PLC ----b— '
| @ W 8 H i |
Limit (+) |
| 1. AB(A15) : | _ |
| | T o | [T @ S
| Limit over @ EE i . |
i
A
! © W v Limit (-} i |
B5(B15
| il BB 0 o P CCW drive i
| Pmm?l1I Power A20 [ “cowL disabled
ey | S | consio S B |
| internal circui GND ! N |
| o T 50 | Command pul el
[ _J INHL AT input disahgds !
33 |
s—ROY+| i
Inputto PLC =32 - 4 |
rvo ready |
S—RDY—! output |
34| i
ALM+,
I PLC =---
nput to - 37?_ ﬁ?ﬂ:a'am‘ i
— - 24V DC Power supply - - —, ALM—| .
i 424V % 36 |
[ i COIN+| X
| GND & Input to PLC ..jg.T_ |
b _}T Paositioning !
''''''''''' colN—"' done signal |
38 !

*When connecting the CW drive disabled and CCW drive disabled input, the servo ready output, and the
servo alarm output on the motor driver side, the circuits recommended by the various motor
manufacturers should be used.

Numbers in parentheses after the unit side indicate the pin number for the second 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

Positioning unit - -

Pulse output A

Pulse output B

AN

|

A1(A10)

B1(B10)
1
A2(A11)

B2(B11)
A4(A13)

A
WY
Home input % % _L
LT

A
I
&

— - — - Servo amplifier- - — - 3

PULS 1, .
27 |

W pulse i !

PULS 21 2%;)“9 CW pulse input |
PR !
SIGN 11 |
|

19
0z —

él Z phase
output

I
I
I
]
]
]
]
| T B3(B12) 20 i
I
i AT(A16) com +,
' Deviation counter clear i L Deviation
| l B7(B16) cL ! counter clear
9
' | 41| a7kQ
| ! B4(B13) K
! com
| = a1 SRV—ON PE Servo ON
Near home 1 @ e
)] Output from PLC
| it T AN J. 2, | 47kQ
| LA . DOG |
| | AS(A14) | 4
| 1 ' A—CLR | Alarm clear
| Limg"e’ = | 'flj Output from PLC - -~ ET—
I AN ; 47kQ
| LA/ | Limit (+) .
, | AB(A15) . | 1
| o - CW drive
! Limit over = - R DU el *CWL - disable
| S)] C )i 71 | 4.7kQ
i AL I Limit (-) |
| +24v DC| BoETS) e y
| Power i | CCW drive
supply for | Power | A20 2 *CCWL disable
| grtmnglthe 2#2&? GND T _""""_3|
' Sirotit : 47kQ
t
| circui {820 -
i ] Input to PLC ““é
—— ] Selrvotalarm
outpu
/- 24V DC Powersupply —-— | P
1
| +24v T—
| . Input to PLC ciq:%‘l?_
Paositionin
! GND ? | } done signgl
e e o ey et s g oy "
COM—
131

CCW pulse input

|
|
|
|
I
|
|
|
|
|
|
|
I
|
I
|
I
|
I
|
I
|
I
|
I
|
I
|
I
|
I
|
I
|
I
|
I
|
I
|
I
|
v

*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 axis.

The above wiring is for the line driver output type.
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17.2.3 Panasonic MINAS EX Series

- — - — positioning unit - - — - ~— - — - Servo amplifier- - — - ™
CW + |

227
)

1

A1(A10)

| i
' |
| Pulse output A 2209 .%m Ll
I
| B1(B10) 231 !
I
[ A2(A11) CCW + ! |
! =l CCWopulse |
Pulse output B cow — ! 220Q input |
! | B2(B11) 25 w i
| A A A4(A13) OZ + i !
I I i | 19 z phase |
! Home input T d oz —l output i
| I B3(B12) 20 i |
I
| AT(A16) COM + |
|
! Deviation counter clear i f I Deviation |
| | B7(815) it At AN counter clear |
i VY
i | 4l | sk |
| B4(B13) K |
i —9 4 M Servo ON |
J_ T SRV—ON ' N
Near home | Output from PLC ""+_
i chith @ i ey | ‘? il 21 | 39kQ |
. WM | DOG | '
| | AS5(A14) alg |
]
i . ] A—CLR | Alarm clear
| Lirnit@;\.rsr @ = | Output from PLC ———ET— !
i ! 39kQ
i LAA) | Limit (+) ' |
| AB(A15) I | 1 '
i | s . cw diive |
(LU - Isable
1 Limit over @ = i I? --------- e 4 i
&) 71| 3.9k
! E | |
oL +24v DC' s, i CCWdrive !
" supply for | Power A20 “rad CCOWL disable |
| driving the | suppl N N S L e :
internal circui? GND ! 2 |
! gircuit 3.9kQ |
| | B20 *ALM ! i
i i Input to PLC ““é
S S ——— = i Servo alarm |
output 1
—=c 24 V DC Power supply — - —, | |
]
| +24v T— !
[ X Input to PLC (-:-Q:—:;q!’— |
Positord !
| oo | =SB
= _J e
com— | i
13 '\‘_ ___________ p

*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 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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17.2.4 Panasonic MINAS X (XX) Series

- — - — Positioning unit - - — - - — - — Servo amplifier - - -

A1(A10} PULS+

CW pulse input

Pulse output A l??’ULS
B1(B10)
) A2(AT1) SIGN+

Pulse output B CCWSEI;SRT input

Servo ready
output
~— - 24V DC Power supply --—

+24V T?
ALM

i Inputto PLC ="~

/

(5]
(=

[ GHE S

Servo alarm
output

COIN
Inputto PLC = -3z
25 Paositioning
done signal

5 b

COM—

28
. _J

| 1
I
|
| I
1
|
| 1
I
| |
1
I
| |
| B2(811) 81 i
| | paqata) aan | |
I
1 |
SRR O O & CRmmE -
| Te3@12) 2 !
i | AT(A16) com+ | |
| b ’
- ! 1 Deviati |
i Deviation counter clear |B?(B1E} I o i 4::(:?% é coel.\lrrﬁttalfglesr |
| u 131 Ul !
| | | |
B4(B13) )
' . | COM | i
| 1 \ SRV—ON| |47k Servo ON !
1 Near home ' Output from PLC - - = o—
| input T W l 12| |
DOG |
i i AB(A14) i ! |
T - - A—CLR 1 ﬁ Alarm clear i
| annével @ = ! I'-rdyil Output from PLC "':;‘1'¢— !
I \‘l'l‘ll‘n — | |
Limit {+)
! .I AB(A15) . ! s . |
| | o aom | [ame Giomoiad |
ow 5L 1y | i o i
[ 29
! e - W " Limit () ! |
B&(B15 [
| Power +aav DC| o e | CCW drive !
! supply for | Power |A20 Leat scowl || 4TKQ disabled |
| drivingthe | supply | | | peeeeeees i I _,?_ .
i gilrlg:l?tal circui GND]I' 3g| |
B20
! - ! Command gLélss :
S —— = INH | 4ﬁI:Q input disab |
9, Wy |
S—RDY | !
Input to PLC |
I
|
1
|
I
|
1
|
1
|
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 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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17.2.5 Panasonic MINAS X (V)Series

- — - — Positioning unit - - — - o Servo amplifier — - —

]

A1(A10) PULS+!

Pulse output A Command pulse

| B1(B10) 3,
A2(A11)

Pulse output B Command sign

| |
. |
I
; |
1
' |
1
i i
1
| B2(B11) 5 |
| o | Ad(A13) 0z +' i
i H input L o | 2BT Z phase output'
| Home inpu T X oz—) |
| '83812) 2" |
| J AT(A16) coM+] o |
| Deviati ' | 71 [a7ke Deviation |
| Deviation counter clear | 0 o | g T !
&
i ‘|“ 30| |
| | B4(B13) 1 g i
! M
| * _T_ # co SRV—0ON ! 4.7kQ Servo ON |
i _Nea; home @ X Output from PLC -~ = |
| npu L J e :
i Lok i DOG i |
| | AS(A14) | !
i 3 | A—CLR ' 4TkQ Alarm clear |
| Limit over = | Output from PLC ==~ i
|
i '“ T Limit (+) I |
i | AB(A15) < U |
. | <X | |a7ke CW drive .
| Limit aver = Y *CWL ! Cillcy |
| = R I D B SLELE LTRSSt Y—
= l 1 |
! © VW T Limit (-) : |
| B&(B15) . | |
| Power +24VDC it2m ' 4Tk CCW drive |
' supply for | Power A20 trad #COWL disabled
| driving the | suppl | ......... i Nl |
| internal circul GND | 2 I |
| circuit T B20 ! .
! 47kQ Command pulse |
S —— _ INH I input disabled 1
a3 i |
S—RDY !
Input to PLC = "32
nput to 35?}_ Setrvotready !
' outpu
~— - 24VDC Power supply — -~ | |
1
| +24v % - |
! \ Input to PLC = 3_'_,‘l— !
| GND 4 Servo |
¢ | alarm output
R _ il i
I
: - COIN: i
nput to -
39T_ % b Positioning 1
COM—I done signal |
41, J
- J

*When connecting the CW drive disabled and CCW drive disabled input, the servo ready output, and the
servo alarm output on the motor driver side, the circuits recommended by the various motor
manufacturers should be used.

Numbers in parentheses after the unit side indicate the pin number for the second 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

17.2.6 Oriental Motor UPK-W Series

-~ — - — Posttioning unit - - — -

1
~|DC DCI 5v
Pulse output A —|:

A1(A10)

0 = i et

| B1(B10)
AZ(A11)

Pulse output B &
GND | B2(B11)

O.HE
Input to PLC =-=~

—COoM

l-———— Motor driver — - — ~
CW+

AT
Q. HEAT output
1 (Overtheating) X
&
T

|
I
|
]
|
1
|
1
|
I
| 1
I
A3(A12
| l ',l'lﬂvﬁ * m )
| Home inpui% % | @
| T
i | B36B12)
| 1
| |
| 1
| |B4(B13)
[ 1 COM
! ::ea: home —L T @
P T A l
LAAl 1 DOG
1
| | AS(A14)
1
i Limit over E’; | [ﬁ]
[©) C ) Y
i e T Limit (+)
. | AB(A15)
! Limit over @ ':",: ’!l l?
- ° "o
| +24V DC
P
| s T =
| dinngie | - cupey aND;
| circuit T520
1
1
e _

~— - 24V DC Powersupply - —,

+24V Ti

CW pulse input

CCW pulse input

Numbers in parentheses after the unit side indicate the pin number for the second axis.
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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
im AFP85101

Cable for MINAS AII series im AFP85131
2m AFP85132

Cable for MINAS S series im AFP85141
2m AFP85142

-Parts and Dimension

Feedback input (i)
-Axi eedback inpu
[1 AXis type] selection pin
Sub /O 98.0 L )
terminal Connector for positioning unit
::::Z:::“..::Z::Z:. Connector for servo-amplifier

o [. Home input selection pin
g -J
&@& @sssa&s&s&zsl EE
Jsssl |®®s®ss®@®s&| BE
H 2621 ¢ — 221 Limit input selection pin
 —
Power terminal 1/O terminal "
Feedback input
[2-Axis type] selection pin
*Sub 11O Connector for
terminal positioning unit
Connector for *
servo-amplifier
<) 5
[
) ﬁ feevessaasdll |
OO0 OCOCOOCOERE| PO ORROE D ( m
o |®s@s@.0@0.s so&e&&@&@s@ -_, Home input*
2 6—21 2217 selection pin
Power terminal 11O terminal* Limit input selection pin*

The asterix ( —* ) below indicates the following:

AX1 and AX2; AX(3) and AX(4) which you can see at the PWB of the I/F terminal, both share the same
connector slot at the FP2 positioning unit side. (for 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
2 signal is used.

xXT

Terminal input Home i

u i put Home is used.
xT

Limit input selection pin
For Limit signal input to :

LMTP and LMTM are connectedto

Limit input (+) and (- of Servo-amplifier,

bRv —pp respectively, and connected to Limt (+)
and(-) ofthe positicning unit.

aaa CWL and CCWL are connected to Servo-
amplifierLMTP and LMTM are connected
DRV PP to the positioning unit.

Feedback input selection pin

EXT
Pulsar input from Sub /O terminal
[0 o o

DRY
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.)

(a) : LMTP and LMTM signals of the 1/0 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-ampilifier.

-It can be switched whether the pulse input of the positioning unit is sent to the PA/PB of the 1/0O 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-ATII(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).

XFE 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-AIIL(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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Dimensions and Driver Wiring

FP2 Positioning Unit

-Terminal arrangement diagram(1 axis type)

+24 VDC
1

Sub /O terminal
ez v

genarator

FP2

Connect cable for
FP2 positioning

positioning unit
Multifunction type positioning unit

Manual pulse

FPZ

]
= 8| L
— e e .J
g =Rk . L Lo =T = — -
MINAS AT and S sefies |
_w_ Servo-amplifier I
S o) |
oo Cable for I
o MINAS AL [O2P8S
Q—O0— and S series @ &) |
F-o O 1
. > |
o I
3o |
B ~o—— I
T~o |~
) !
* . Signhal for the positioningunt ™~ —— - — - — - — = — — — = ~
-Pole terminal
Manufacture Part No. Size Tightening torque
Phoenix Al 0.25-6BU AWGH25-#22 0.18-0.33mm”
Contact Co Al 0.34-6TQ AWGH#24-#22 0.20-0.37mm” 0.22-0.25 N-m
) Al 0.5-6WH AWGH#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} -
1-axis type | AFP8503 106.0
= T 2-Mm4
[Installing| [Removing| I A TS 2-axis type | AFP8504 178.0
1
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FP X Positioning Unit Sample Program

18.1 Sample Program

18.1.1 Positioning Program for 1 Axis

Unit configuration

Home return F’DSmonmg (1)Operat\om Posmommg (2Joperation
start switch start switch start switch
2-axis type positioning unit X2 %
A
7 o
—
% X5
Forward Reverse Emergency
JOG sw.tch JOG switch stop switch
0 i 10000
‘ Travels between 2 point Reverse Forward
Motor driver |
G ids) —— —— W
oo:u (+ side)
\ |1
H D Motor {| I
(X10C) Kk
.
.
Ovwver 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 X0 is ON, the table moves to the absolute position 10000. [Positioning (1)]

2. When input X1 is ON, the table moves to the absolute position 0. [Positioning (2)]

3. When input X2 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.)
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Sample Program FP X Positioning Unit

I/O Allocation
1/0 No. Description 1/0 No. Description
X100 Pulse output busy flag RO during home return operation
X101 Positioning done flag R1 Home return command pulse
X108 Home return done flag R8 Home return done pulse
X0 Positioning(1) operation start R9 Home r.etum completed and
stored in memory
X1 Positioning(2) operation start R10 during positioning (1) operation
X2 Home Return start R11 Positioning (1) operation command pulse
X3 Forward JOG R12 Positioping (1) completed and
stored in memory
X4 Reverse JOG R13 Positioning (1) done pulse
X5 Emergency stop R20 during positioning (2) operation
Y100 E point control start R21 Positioning (2) operation command pulse
Y102 Home return start R22 Positioping (2) completed and
stored in memory
Y103 Forward JOG R23 Positioning (2) done pulse
Y104 Reverse JOG R30 Forward JOG setting
Y105 Forced stop R31 Reverse JOG setting
Reference:

The switch input status can be checked at the following flag.
X106 Home input

X107 Near home input

X10B Over limit input (+)

X10C Over limit input (-)

18-4



FP X Positioning Unit

Sample Program

Program
X2 X100 RE& Y105 RO
_| [—( DF } H H M Dunng home [ ]
reium
RO
_”—

RO R1
— ——(oF) Fomempm L J
R'I command pulss
—F— FM DMv , H D1 ,DT 0 ]

[ 1 pMv , K 5800 , DT 2 ]

[ F1 DMV , K 2000 , DT 4 ]

[ 1 pmMmv , K 100 , DT & ]

[ F151 WRT , KO, DTO , K8 ,H 100 ]
X108 R&
_| l—( DF } I}I_nmln mi!‘\m [ ]
X108 Y108 TR Re
_| { I“Il Home rabusm [ ]

RO done memorzed

_”_

X0 X100 R13 R9 R10
— —CoF i ——— ]
R10 {1} operabon ON

_”—
R10 R11
I :DF} Fositioning [ ]
R11 (1] aperation OM Pulse
—FH— F DMV , H D1 , DT 0 ]
[ FA pmv , K 1000 , DT 2 ]
[ F1 DMV , K 10000 , DT 4 ]
[ FA DMV , K 100 , DT 6 ]
[ F1 DMV , K 10000 , DT 8 ]
[ F151 WRT , K0, DTO, K10 ,H100 ]
X101 R10 R9 R12
— —— oF | L ]
R12 (1) done mermarized
[—
R12 R13
| ( DF } I_'Jqslr_nr!ng's__ L ]
X101 X100 R23Rg TP Rag
——or ]
R20
R20 R21
_| '_( DF } Posiboning [2) ON [ ]

command pulse

R21
—FH— F bomv , H D1 , DT

o ]
[ F1 DMV , K 1000 , DT 2 ]
[ F1 DMV , K 10000 , DT 4 ]
[ F1 DMV , K 100 , DT 6 ]
[ F1 DMV , K 10000 , DT & ]

[ F151 WRT , KO, DTO, K10 ,H100 ]
X101 R20 R9 R22
et A

E

R22 R23
o> T,

X3 R30
— {DF ) F:J'wa'd..C'Gbul:mG[ ]
R30
——F— FM DMV , H D1 ,DT O ]
[ M1 DMV , K 500 , DT 2 ]
[ F1 pmv , K 1000 , DT 4 ]
[ A oMv , K 100 , DT 6 ]
[ F151 WRT , KO, DTO, K8 ,H100 ]
x4 R31
_| ( OF } Reverse J0G selling 1|: ]
R31
Fi DM , H D1 ,DT 0 ]
[ F1 pmv , K 580 , DT 2 ]
[ F1 pMv , K 1000 , DT 4 ]
[ A bmv , K 100 , DT & ]
[ F151 WRT , K0, DTO , K8 ,H100 ]
R11 Y100
_| I E point control start L J
R21
_H—
R1 ¥102
I 1
_H Home meaurn stat. L J
X3 Y103
_H Forward JOG start [ ]
X4 Y104
— | .'-ewu:w\,U':':.I.\:rl{ ]
x5 ¥105
—| Ereerey dos el 1
{ ED }
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Sample Program FP X Positioning Unit

18.1.2 Positioning for 2 Axes (Linear Interpolation Program)

Unit configuration

2-ax|s type positicning unit

Cument

ATV ARARA AR |I |

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*

Current position (absolute) | (x, y) X y

Movement distance L= /X% +(Y-y)* Lx=X-x Ly=Y-y

X-x Y-
startup speed VS* Vsx=Vs X | 0 | Vsy=Vs x | :/ |
. _ | X-x | . | Y-y

target speed Vit Vix=Vt x 3 Viy=Vt x L
Acceleration/deceleration Ac* Acx=Ac Acy=Ac

time

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 [ =X2+Y—L=f X Y
A Y

X
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FP X Positioning Unit

Sample Program

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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Sample Program

FP X Positioning Unit

Program
R10
FI DMV . k so . or o ]
Startup Startup speed
request [ F1 DMV . K 10000 oT 2
Target spoed
[ FroMy . w 10 . oT 4
Accalamation/daceration tirme
[ F1 DMV . « aoc0 DT
X s mn.nmn: destination
[ F1 DMV K 2000 oT 8
*f axis movement destination
R1O
— (e ) (oL 0)—
Startue
reguest -
R10 v10g
_“_(L\r . I L 1
- 1.1-4-:; ¥ axis condition ¥ axis start
roans ;
Riy o) 1%
I L
Y axis condition Y axis start
{ e0 —
{s8 o
RO01D Linsar interpclation
— —{ FISOREAD ., K 1, H10A ,K 2, DT 10 ]
luarys OMN Current valus of X axis
[FISOREAD . K 1, H10A .K 2, DT 12 ]
RaQ Current valis of Y axis
F286 D . DT 6 ,DT 10 . DT
Always ON & poe mover Cl\_r;\:nlx\valw Merpamant ameunt
[ F80 , D78 . DT ]
§ R a0 TR | Myt amoum
[ rse DABs DT
Mevam
[ Fes DABs DT
Wemait smourt
[ Fs2s PWR , #DT14 . K 2 . DT 18 ]
Lpjsmare ameunt ARk L N
[ P23 PWR . 4DT16,, K 2 . DT 20 ]
[ Fa0F+ _ DTI8 . DT 20 . DT 22 ]
[ Fa24 Fsop . Dlez DT 24 ]
[ Fa13 Fx . #DT14 , DT 24 ., DT 26 ]
L‘cven\cn( amount Square root Ratio of X axm
[ Fa13 P C¥DT14, DT 24 . DT 28 ]
Mt.vcl\v.\loﬂ! amount Square root FRatic of ¥ sodn
Reference:

The meaning of the

Rap10
——{Fomv ,H 8, DT3 ]
Always on Copmret cods
[Fa1i2 Fx . DT26, #0T 0 #DT 32 ]
Ratio of X axis Startye S soved
[F312 F* , DT26 , 4T 2. DT 34 ]
Fatic of X axm |.<u-‘I ‘.r?»' pesad
LF1 omv ]
[FI DMV ]
R2010 -
——L{Fiomv . H 8, DT 40 ]
Abways on Ia‘rrw code
[F312 Fx , DT28 , #DT 0, #DT 42 ]
P-I..H.IY- " ;1’:‘ :a(ﬂ:ol spoeed
[F312 F= , DT28 , HDT 2, #DT 44 ]
Ratio of ¥ wds -«u;! Tapuiaoee
[Fiow . pr4, o7 s ]
i ey
[F1 DMy ,DT 8. DT
RA0IO Tt desietiel
—||—[F15|WRT K 1.DT30 . K 10, H 100 ]
Always on
[FISIWRT . K 1,DT40, K 10, H 110 ]
D= DT 34 KO >
L L 77 ppemed 3
X axm condition
D= 0
I “"v‘“ ..»...l | il
J
¥ aodn cordition
{RET }—

“#” symbol in the program

The “#” symbol is specified when a real number operation instruction is
used, to convert (integer data) to (real number data), or (real number data) to (integer

data).

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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