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Important User Information

Solid state equipment has operational characteristics differing from
those of electromechanical equipment. Because of this difference, and
also because of the wide variety of uses for solid state equipment, all
persons responsible for applying this equipment must satisfy themselves
that each intended application of this equipment is acceptable.

In no event will RS Automation Co., Ltd. be responsible or liable for
indirect or consequential damages resulting from the use or application
of this equipment.

The examples and diagrams in this manual are included solely for
illustrative purposes. Because of the many variables and requirements
associated with any particular installation, RS Automation Co., Ltd.
cannot assume responsibility or liability for actual use based on the
examples and diagrams.

No patent liability is assumed by RS Automation Co., Ltd. with respect to
use of information, circuits, equipment, or software described in this
manual.

Reproduction of the contents of this manual, in whole or in part, without
written permission of RS Automation Co., Ltd. is prohibited.

Throughout this manual, when necessary, we use notes to make you
aware of safety considerations.

W/ Identifies information about practices or
circumstances that can cause an explosion in a
hazardous environment, which may lead to personal
injury or death, property damage, or economic loss.

Identifies information that is critical for successful

IMPORTAN
application and understanding of the product.

Identifies information about practices or
circumstances that can lead to personal injury or
death, property damage, or economic loss. Attentions
help you identify a hazard, avoid a hazard, and
recognize the consequence.

Labels may be on or inside the equipment, for
example, a drive or motor, to alert people that
dangerous voltage may be present.

Labels may be on or inside the equipment (for
example, drive or motor)

to alert people that surfaces may reach dangerous
temperatures.
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Trademarks not belonging to RS Automation Co., Ltd. are property of their respective companies.
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Summary of Change

You will see change bars to the left or right of a paragraph
throughout this manual to help you quickly identify revisions.

Manual Revision Changes Date

A N/A April 2013




Preface

About This Publication

This manual provides detailed system installation for user of X8 PLC Series
using the analog combo module, X8 Position Module.

Who Should Use This Manual

This manual is intended for engineers or technicians directly involved in the
installation and wiring of the X8 Position Module, and programmers directly
involved in the operation, field maintenance, and integration of the X8
Position Module.

If you do not have a basic understanding of the X8 Series PLC or X8 Position

Module, contact your local RS Automation sales representative before using
this product, for information on available training courses.

Additional Resources

The following documents contain additional information concerning related
X8 Series PLC products.

Manual About

X8 Position Module Installation | Installation Instruction for X8

Instruction Position Module

X8 Position Module User Manual User Information for X8 Position
Module

XGPC User Manual User Information for XGPC(S/W)

You can view or download publications at http://www.rsautomation.biz
To order paper copies of technical documentation, contact your local RS
Automation Korea distributor or sales representative


http://literature.rockwellautomation.com/idc/groups/literature/documents/um/2098-um001_-en-p.pdf

Table of Contents

1. Summary of Position Module.............euuueeeeeeeeeeeeeeececciieenns 2
FEAUIES ... 2
Function Specifications .........ccoooi i 2
PUMPOSE ...t 5
Operation FlIow-chart ..........c.ooooiiiiiiii e, 5
Feature OVEIrVIEW ........coooiiiiiieeeeeee e 6

CONErOl OVEIVIBW ... 12



Table of Contents

Features

Function Specifications

1. Summary of Position Module

This chapter describes the X8 position module.

RS Automation X8 PLC, X8 Positioning modules support 1 axis, 2
axes, 4 axes for X8-POS1, X8-POS2 and X8-POS4 respectively

This module allows high-speed and high-precision positioning at the
speed command of 4 Mpps in maximum. The start-up time is 1ms or
less and flexible start-up/stop is achieved by S-curve
acceleration/deceleration. This module includes a pulse generator
feature that allows real-time output (Open Collector or Line Drive) to
the manual pulse generator (MPG).

X8 Positioning Module supports following functions:

* Able to choose the output type of pulse(Open Collector or
Line Drive)

* High-speed, high-precision positioning with maximum 4M
pulse/s

* Av8ble to control multiple axes with 1 unit which can be
mounted up to 4 axes.

* Reduce the Tact-Time with high start-up time

» Simplification of parameter settings such as index flags

* Allows real-time output with manual pulse generator(MPG)
*  Various built-in I/O ports, requiring no separate /0 modules

*  Smooth start-up/stop realized by S-curve
acceleration/deceleration



General Specifications

ltem Specification

Operating - o

Ambient Temperature 20~60 T

Temperature T Storage 40~85 C

emperature
Operating _oF o .

Ambient Humidity 5 ~ 95 % (Non-condensing)

Humidity Storage _OF o0 ) .
Humidity 5~ 95 % (Non-condensing)

Vibration Immunity

5~8.4Hz peak amplitude 3.5mm 1 sweep/1 minute,
8.4~150Hz acceleration 9.8m/s2 1sweep/1minute,
10 minutes on 3 axes( X, Y, Z)

Operating Shock

15G

Non-operating Shock

DIN-Rail mounted: 25G, Panel mounted:30G

Emission CISPR 11 Group 1, Class A
ESD immunity 4kV Contact Discharge, 8kV Atmospheric discharge
10V/m, 1 kHz Sign 80% AM, 80M ~1 GHz
Radiation RF 10V/m, 1 kHz Sign 80% AM, 1~2.7 GHz

10V/m, 200 Hz 50% Pulse 100% AM @ 900 MHz

ESD/B immunity

POWER: 2 kV @ 5 kHz
1/0, (Communication): +1 kV @ 5 kHz

Surge transient immunity

+1 KV (DM), £2 kV (CM)

Conductive RF immunity

10V RMS, 1 kHz Sign 80% AM, 150 kHz~80 MHz

Ambience No corrosive gas, No excessive dust
Altitude 2,000m or less
Pollution Degree 2 orless
Compliance cULus, CE, KC
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Function Specifications

ltem 4-axes module 2-axes module 1-axis module
(X8-POS4) (X8-POS2) (X8-POS1)
124 words 62 words 31words
Number of I/Os (Input 44, Output 80) (Input 22, Output 40) (Input 11, Output 20)

Mountable Slots

All slots are mountable

Number of Control Axis

2-axes, 3-axes, 4-axes linear
Interpolation 2-axes linear interpolation

2-axes circular interpolation 2-axes circular interpolation
3-axes helical interpolation

Independent 1 axis

Position SSE?S?]:: Pulse unit (Increment, Absolute) is programmatically commanded
Command Command Range Signed 32-bit integer (-2,147,483,648~ + 2, 147, 483, 647 pulse)
Using line driver : 1 pulse/s ~ 4M pulse/s
Command Range | s i istable by pps module)
Speed Accelgratlon/ Linear acceleration/deceleration, S-curve acceleration/deceleration
Command Deceleration Method

Acceleration/
Deceleration Time

0~ 32,767 ms

Return to Zero Rate

Adjustable (Return to zero rate and search rate can be changed)

Return to Zero

Input Terminal

Zero input, zero proximity inputs

Limit Sensor

3 (Home, Positive, Negative)

Operation Mode

E point control(selectable either of Linear or S-curve acceleration/deceleration)’

P point control(selectable either of Linear or S-curve acceleration/deceleration) '
Linear/circular interpolation control

Return to zero function(selectable either of Linear or S-curve acceleration/deceleration)
JOG operation function(selectable either of Linear or S-curve acceleration/deceleration)’
Pulse generator input function

Start-up Time

0.1ms or less

Output Mode

Pulse/Sign mode, CW/CCW mode (Switched by S/W)

More Features

Deviation counter clear signal output contacts

External Power Supply

24V DC(21.6 ~ 26.4V DC)

' E point control and P point control means the acceleration/deceleration control as
shown in the following figure, respectively.



Purpose

Positioning module can be used extensively such as Semiconductor
Assembly Machine, Grinding Machine, Small Machine, Machine tool
and Lifter..etc.

X8-PLC Positioning Drive
Module
Forward
Direction
LILL
Setting | = | Setting D/A .
Program | <€— Data LI Conversion|=>| Amplifier
Reverse
Direction
$ Feedback Pulse
Speed

Time

Operation Flow-chart

External devices and software in PLC system using the positioning
module have the flow structure as show below

X8-PLC Positioning

Module
“—> Drive “—> .

Setting | — | Setting

Program | €— Data -
9 Control Setting

* Basic parameter
* Expansion parameter

<« -
Activation ij\
* E point control ey

* P point control
*JOG operation

* MPG operation Operation
XGPC X8-PM * Index operation
* Step operation
Sequence * Return to zero function
(Ladder Program) I
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Feature Overview

Features of positioning module

m Position control is possible by connecting to servo motor and
stepping motor equipped with drive of pulse type input mode

Encoder

—_—

T

Servo Motor

o

Stepping Motor

1-axis module
(POS1)

(POS2)

4-axes module
(POS4)




m Line drive output is supported.

m Acceleration/Deceleration can be controlled when the starting
speed, acceleration/deceleration time, and position command value
are set as data.

Starting Speed
TargetSpeed
Acce./Decel. Time
Position Comm. value
Dwell Time

Speed

B Linear acceleration/deceleration and S-curve
acceleration/deceleration can be selected only by parameter
setting and easily respond to controls that require acceleration
and deceleration.

Speed

‘
|
|
|

Linear S-curve
Accel/Decel Accel/Decel

m Linear interpolation is also possible with the user program.
Since the positioning unit can be started simultaneously from multiple

axes, synchronous control such as linear interpolation can be realized
by the program.

Operation and overview of positioning module
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Configuration of positioning module

—® CCW Prohibited
/

Control signal such as Alarm, Positioning completion ‘v' e Home Sensor
/ [

PI—

'."‘l_l

~® Near Home Sensor

[ B
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Control output signal
such as Servo ON, Alarm Reset

Home Sensor Input, Near Home Sensor Input

—_—

Limit Over Input

m Interface with positioning module
In addition to the pulse command output, the positioning module has
a deviation counter clear output for the origin and servo drive.

m Use input unit, output unit for the PLC Safety Circuit and Control
Signal Interface.

Use the input unit and output unit in addition to the positioning unit to
connect the input of the limit over input circuit, the servo ON signal,
and the drive or external output.

m Number of output pulse is counted by the internal high-speed
counter.

It is counted at the absolute value by the internal high-speed counter
as the “elapsed value”. When elapsed value of command range -
2,147,483,648 ~ +2,147,483,647 (Signed 32-bit) is over the
maximum(minimum) value, it continuously counts after automatically
returned to minimum(maximum) value. At this time, the motor does
not stop or error occurs.

Basic operation of positioning module

It is controlled by ON / OFF of output data table and start contact
point.

]
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@ Turn on the Starting Point,
and start the pulse output

@ Decision of needed data

Data type to insert on positioning modules are Control code, Starting
speed, Target speed, Acceleration time, Deceleration time, and
Position command value, the type and number of data required
depends on the desired behavior. These data must be programmed
to be input to arbitrary data registers.

@ Transfer to output data table
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Data stored in the data register is transfer command; it is sent to the
positioning module and waits in it. Memory area with data stored is
called internal memory of positioning module. This area is commonly
used on each control of E point control, P point control, JOG
operation, Return to zero function, and Pulse generator input
operation and prepared on each axis.

(® Start of control operation

To execute the queued data, Turn ON the starting contact point for
each operation mode.

In the program example described above, Y0.1.0.0 is applicable.
Y0.1.0.0 is the contact point number for starting 1-axis when a unit is
mounted in slot 1. Contact points for E point control, P point control,
Return to zero function, and JOG operation are provided for each axis
at the starting contact point.

Configuration and expansion of positioning module

m Configuration Limit

The internal current consumption of the positioning module (5V
current) is as follows. When building the system, be sure to use it in
the capacity range of the power module according to the usage
condition of other modules.

Name Catalog Currigtl(c::?lr:eun%ptlon Remark
Positioning Module(1-axis) POS1 370mA
Positioning Module(2-axes) POS2 380mA
Positioning Module(4-axes) POS4 400mA UL

m Module Expansion

Positioning modules can be extended/ mounted on the right side of
CPU.

When connecting 1 power module and CPU module, up to 5 modules
(4 axes basis).

« The extension of the positioning module in the PLC is limited by the
maximum size of the | / O memory on the CPU side.

(If you need to use the maximum expansion module in X8 series, you
need to add CPU module.)




Reference :
Positioning module can be used only on X8-BASE CPU module(X8-
16DDR, X8-14DDT, X8-32DDT OS FRN 2.0 or higher)

Positioning module has the following control functions.
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Control Overview

m Position Control

Controls positioning of the specified axis from starting point (Current
located point) to the target point (Location of the point to move).

® Control by Relative(Incremental) Coordinates Type

It controls the positioning from the current point of the axis to the
target point. It is not the point value specified for the target point but
the actual movement amount of the axis

Moving direction is decided according to the sign of movement
amount.

If target point value is positive (+ or without sign) : Positioning
operation in forward direction(Current position increase
direction)

If target point value is negative (- or without sign) : Positioning
operation in reverse direction(Current position decrease
direction)

® Control by Absolute Coordinates Type

It controls the positioning from the current point of the axis to the
target point (location of the point to move). Positioning control is
performed by the motion of the axis to the target point based on the
current axis point.

Moving direction is decided according to the sign of movement
amount.

Current position of axis < Target position
: Positioning operation in forward direction
Current position of axis < Target position
: Positioning operation in reverse direction

m Speed Control
It is executed by the positioning start command (Direct start, In-direct

start, Simultaneous start), operates with setting speed until
deceleration stop command (VMOVE) is inserted.

m Interpolation Control

® Linear interpolation control (L_RMOVE, L_AMOVE)

It controls the linear interpolation at the position of current axis using
the specified coordinate.



> Linear interpolation control by Relative Coordinates Type

Based on the current position of each axis, linear interpolation is
performed with the movement direction and amount according to the
target position for each axis

Moving direction is decided according to the sign of movement
amount.

If target point value is positive (+ or without sign) : Positioning
operation in forward direction(Current position increase
direction)

If target point value is negative (- or without sign) : Positioning
operation in reverse direction(Current position decrease
direction)

» Linear interpolation control by Absolute Coordinates Type

It performs linear interpolation from the current axis position to the
target position. Positioning control interpolates to the target position
based on the current position of the axis.

Moving direction is decided according to the sign of movement
amount

Current position of axis < Target position
: Positioning operation in forward direction
Current position of axis < Target position
: Positioning operation in reverse direction

® Circular interpolation control

The interpolation operation is performed along the circle trajectory
towards to each setting axis by using 2-axes.

There are 3 types of circular interpolation such as route type for
passing through the specified location, type for centering the specified
position and type which is based on rotation angle.

» Circular Interpolation Control passing through the specified
location (C_RMOVE_XY ,AMOVE_XY)

Starts the operation at the current axis position and circular
interpolates to the target position along the circular trajectory with the
radius to the specified center point position as the radius

The position of the center point should be the same distance from the
starting position of the axis to the target position.

If you set the target position to be the same as the current position,
you can drive a circle with the current position and the center point of
the arc as radius. The direction of movement will be determined by
the direction (ON center point CW, center point CCW) set in "CW /
CCW Direction" of the In / Out parameter.
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Circular Interpolation Control centering the specified position
(C_RMOVE_PATH, AMOVE_PATH)

Start operating from the current position of axis, circular interpolate
through the specified position till the target position.

An arc is created with the center point of the inter-section of the
vertical bisector of the position of the current axis and the waypoint
position and the position of the target point and the perpendicular line
of the waypoint position.

The movement direction is determined automatically according to the
set target position and circular interpolation passing point.

» Circular Interpolation Control based on rotation
angle(C_RMOVE_DEG, AMOVE_DEG)

Start operating at the current position of the axis and circular
interpolation to the target position via the specified rotation path. An
arc is created with the current axis position and the distance to the
target point as radius
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2. Part Names and Functions

This chapter describes part names and functions of X8 positioning
module.

Part Names and functions

Size

* Detailed image of the product below may be different from the
actual.

10000
2000




X8-POS1 X8-POS2
1-axis module 2-axes module

Part names and functions

(O LED Status

It shows the operation status of the positioning module

(2 User Interface Connector

68 pin connector for connection of motor driver (Servo, Stepping) and
external interface

(3 USB Port

Port for communication with network software. USB Mini B Type
Connector

P

DATA+

X

GND

PLC PORT1 USB(MINI B TYPE)

Please observe the following guidelines.
USB ports are used only for temporary

local programmlr?g, and not for
permanent connection..
A + USB should not exceed 3.0 m (9.84 ft)..

Use a USB cable with Ferrite Core as much as
possible.
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@ External Power Supply Port
This port is for external 24VDC SMPS power connection.

B~

2 —]

Pin Signal

24V(+)

N|—=

G24V(-)

ATTEN Please observe following guidelines for all cabling.
Shield must be connected on FG.

A Check the power input +, - position and connect.

(® Expansion Connectors and Cover
(® DIN Rail Mounting Latch
@ Panel Fixing Screw Hole

LED Specifications

LED Status

LED Status for each axis as follows,

X8-POS1
1-axis module

X8-POS2

2-axes module

X8-POA

4-axes module

Status Display LED

LED Function
PWR Power Input State

RUN Access State

NET Module connection State

Operation Status Display LED



LED Function

Order Signal

0 S Amplifier ON

1 A Pulse Output A*1

2 B Pulse Output B*1

3 U Encoder A*2

4 V Encoder B *2

5 H Home sensor *3

6 L Limit Sensor*3

7 E Error
*1. During pulse output (A) and (B), Because it flashes
at the output frequency (speed), it appears to light up
at high speed.

ATTEN- *2. The pulse generator signal inputs (U) and (V)

indicate the input status. Lights up when nothing is
connected to the pulse generator input circuit

*3. Home sensor input (H) and limit (L) input lights
when each input is valid. The input logic is specified by
the control code in the program. The LED (D) turns off
and the LED (Z) turns on when the power is turned on.

In case of 4- axes positioning module

LED Function
Order Signal
50 S1 1-axis Amplifier ON
1 A1 1-axis Pulse Output A
2 B1 1-axis Pulse Output B
3 U1 1-axis Encoder A
4 V1 1-axis Encoder B
5 H1 1-axis Home sensor
6 L1 1-axis Limit sensor

(+,- Regardless of sensor ON)
7 E1 1-axis Error
8 S2 2-axes Amplifier ON
9 A2 2-axes Pulse Output A
10 B2 2-axes Pulse Output B
11 U2 2-axes Encoder A
12 V2 2-axes Encoder B
13 H2 2-axes Home sensor
14 L2 2-axes Limit sensor
(+,- Regardless of sensor ON)

15 E2 2-axes Error
16 S3 3-axes Amplifier ON
17 A3 3-axes Pulse Output A
18 B3 3-axes Pulse Output B
19 U3 3-axes Encoder A
20 V3 3-axes Encoder B
21 H3 3-axes Home sensor
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29 L3 3-axes Limit sensor
(+,- Regardless of sensor ON)
23 E3 3-axes Error
24 S4 4-axes Amplifier ON
25 A4 4-axes Pulse Output A
26 B4 4-axes Pulse Output B
27 U4 4-axes Encoder A
28 V4 4-axes Encoder B
29 H4 4-axes Home sensor
30 L4 4-axes Limit sensor
(+,- Regardless of sensor ON)
31 E4 4-axes Error

Operation Status Display LED

Details about the pulse output signal A,B.

LED Function

Axis Mode A B

1 Direction of rotation
Pulse Output

Direction of rotation

2 Pulse Output
3 Direction of rotation
Pulse Output
4 Direction of rotation
Pulse Output
ATTEN-

The factory default setting is ON
A Setting is valid when the power is ON




Connector Pin Map and I/O Specifications

68 Pin Map (I/0O Terminal)

The connector (68 Pin Honda Connector) for the positioning module
is the same regardless of the number of the axes.

@ Since the Honda connector hood is built into the BOX as many as
the number of axes, use for wiring.

MPG A/B is supported only 1 EA through all axes, Catch In 1~4 are
applicable for 1~4 axes.

B AX1 AX2

in | Signal Xis
G5V (GND)

P xis | Pin Signal
1

3 5V (+5V)

5

7

A
1 2 G5V (GND)
1 4 5V (+5V)
1 6 EZ- (Encoder)
1 8 EZ+ (Encoder)
1 10 EB- (Encoder)
1 12 EB+ (Encoder)
1 14 EA- (Encoder)
1 16 EA+ (Encoder)
1 18 ABS- (Encoder)
1 20 ABS+ (Encoder)
1 22 CatchIn 2
23 Home Sensor Input 1 24 Home Sensor Input
25 G24V (EX GND) 1 26 G24V (EX GND)
27 Servo Drive Alarm Input 1 28 Servo Drive Alarm Input
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

EZ- (Encoder)

EZ+ (Encoder)
9 EB- (Encoder)
11 EB+ (Encoder)
13 EA- (Encoder)
15 EA+ (Encoder)
17 ABS- (Encoder)
19 ABS+ (Encoder)
21 CatchIn 1

Servo Drive In-position Servo Drive In-position
Input Input

31 Positive Limit Sensor Input 32 Positive Limit Sensor Input
33 24V (EX +24V) 34 24V (EX +24V)

35 G5V (GND) 36 G5V (GND)

37 - 38 -
39 CatchIn 3 40 Catch In 4
41 42

44 CCW- (Sign-)
46 CCW+ (Sign+)
48 CW- (Pulse-)
50 CW+ (Pulset)
52 5V TTL Output-
54 5V TTL Output+

43 CCW- (Sign-)
45 CCWH+ (Sign+)
47 CW- (Pulse-)
49 CW+ (Pulset)
51 5V TTL Output-
53 5V TTL Output+

NINININININININININININDININ| N (INININNINININININNININDININ| >

57 MPG A* 58 MPG B*
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59 G24V (EX GND) 1 60 G24V (EX GND) 2
61 Servo Drive On Output 1 62 Servo Drive On Output 2
63 Servo Drive Reset Output | 1 64 Servo Drive Reset Output | 2
65 Negative Limit Sensor 1 66 Negative Limit Sensor >
Input Input
67 24V (EX +24V) 1 68 24V (EX +24V) 2
B AX3 AX4
Pin | Signal Axis | Pin Signal Axis
1 G5V (GND) 3 2 G5V (GND) 4
3 5V (+5V) 3 4 5V (+5V) 4
5 EZ- (Encoder) 3 6 EZ- (Encoder) 4
7 EZ+ (Encoder) 3 8 EZ+ (Encoder) 4
9 EB- (Encoder) 3 10 EB- (Encoder) 4
11 EB+ (Encoder) 3 12 EB+ (Encoder) 4
13 EA- (Encoder) 3 14 EA- (Encoder) 4
15 EA+ (Encoder) 3 16 EA+ (Encoder) 4
17 ABS- (Encoder) 3 18 ABS- (Encoder) 4
19 ABS+ (Encoder) 3 20 ABS+ (Encoder) 4
21 Compare Out 1-1 3 22 Compare Out 1-2 4
23 Home Sensor Input 3 24 Home Sensor Input 4
25 G24V (EX GND) 3 26 G24V (EX GND) 4
27 Servo Drive Alarm Input 3 28 Servo Drive Alarm Input 4
29 Servo Drive  In-position 3 30 Servo Drive In-position 4
Input Input
31 Positive Limit Sensor Input | 3 32 Positive Limit Sensor Input | 4
33 24V (EX +24V) 3 34 24V (EX +24V) 4
35 G5V (GND) 3 36 G5V (GND) 4
37 - 3 38 - 4
39 Compare Out 2-1 3 40 Compare Out 2-2 4
41 Compare Out 3-1 3 42 Compare Out 3-2 4
43 CCW- (Sign-) 3 44 CCW- (Sign-) 4
45 CCWH+ (Sign+) 3 46 CCW+ (Sign+) 4
47 CW- (Pulse-) 3 48 CW- (Pulse-) 4
49 CW+ (Pulse+) 3 50 CW+ (Pulse+) 4
51 5V TTL Output- 3 52 5V TTL Output- 4
53 5V TTL Output+ 3 54 5V TTL Output+ 4
55 Compare Out 4-1 3 56 Compare Out 4-2 4
57 - 3 58 - 4
59 G24V (EX GND) 3 60 G24V (EX GND) 4
61 Servo Drive On Output 3 62 Servo Drive On Output 4
63 Servo Drive Reset Output 3 64 Servo Drive Reset Output | 4
65 Negative Limit Sensor Input | 3 66 m?)%?tlve Limit Sensor 4
67 24V (EX +24V) 3 68 24V (EX +24V) 4




Electrical Specifications of I1/0 Signals

68 Pin Connector
B Input Terminal
Pin | Signal Pin | Signal Pin Map Specification
5 EZ- (Encoder) | 6 EZ- (Encoder)
7 EZ+ (Encoder) | 8 EZ+ (Encoder)
9 EB- (Encoder) | 10 | EB- (Encoder)
11 EB+ (Encoder) | 12 | EB+ (Encoder)
13 EA- (Encoder) | 14 | EA- (Encoder)
15 EA+ (Encoder) | 16 | EA+ (Encoder)
ABS-
17 (Encoder) 18 | ABS- (Encoder)
ABS+
19 (Encoder) 20 | ABS+ (Encoder)
21 CatchIn 1 22 | CatchIn2
23 Home  Sensor 24 | Home Sensor Input ED;;-L;: j:o ’
Input FPTT
. 0 ‘04
27 Servo Drive 8 Servo Drive Alarm
Alarm Input Input
Servo Drive In- Servo  Drive In-
29 . 30 "
position Input position Input
Positive  Limit Positive Limit
31 32
Sensor Input Sensor Input
o ,';‘:‘q 013,12
57 | MPG A* 58 | MPG B* D=2 oo
- 1— —032
Negative Limit Negative Limit
65 66
Sensor Input Sensor Input
Bl Output Terminal
Pin | Signal Pin | Signal Pin Map Specification
43 | CCW-(Sign-) |44 | CCW- (Sign-)
45 | CCW+ (Sign+) | 46 | CCW+ (Sign+)
47 | CW- (Pulse-) |48 | CW- (Pulse-)
49 | CW+ (Pulset) | 50 | CW+ (Pulse+t)
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5V TTL

51 52 | 5V TTL Output-
Output- ~ oo —20
5v TTL & e
53 Output+ 54 | 5V TTL Output+
61 Servo Drive 62 Servo Drive On
On Output Output
Servo Drive Servo Drive Reset i
63 | Resetoutput | %4 | Output » ;
eset Outpu utpu
B Power Terminal
Pin | Signal Pin | Signal Pin Map Specification
1 G5V (GND) 2 G5V (GND)
4,75V ~
5.25VDC
s Average of 4-
3 5V (+5V) 4 5V (+5V) . 5 axes  Type,
100mA or
less
G24vV (EX
25 GND) 26 | G24V (EX GND)
24y IN———0
33 24V (EX +24V) | 34 | 24V (EX +24V
( ) ( ) GHD Fo
35 G5V (GND) 36 | G5V (GND)
G24vV (EX
59 GND) 60 | G24V (EX GND)
67 24V (EX +24V) | 68 | 24V (EX +24V)




MMC-MI10 Wiring Specification

Interface Module for Wiring

Positioning Module Connector(J11, J12, J21, J22) Pin Map

MI 10 Connector on MMC J11~J22 Pin MAP

MMC (Signal

- - Group Description
Con [J11(0-axis) |J12(1-axis) |J21(2-axes) |J22(3-axes)
1 GND GND GND GND Power Source 5V GND
2 VCC VCC VCC VCC Power Source 5V GND
3 A0-Z Al-Z A2-Z A3-Z Encoder Encoder Z-
4 A0+Z Al+Z A2+Z A3+Z Encoder Encoder Z+
5 A0-B Al-B A2-B A3-B Encoder Encoder B-
6 AO+B Al+B A2+B A3+B Encoder Encoder B+
7 A0-A Al-A A2-A A3-A Encoder Encoder A-
8 AO0+A Al+A A2+A A3+A Encoder Encoder A+
9 ABSO- ABS1- ABS2- ABS3- Encoder Encoder Abs
10  |ABSO+ ABS1+ ABS2+ ABS3+ Encoder Encoder Abs
11 |Input0 Inputl Output0 Outputl /0 User I/O
12 HOMEO HOME1 HOME2 HOMEO Sensor Home Sensor Input
13 |G24v G24V G24V G24V Power Source External 24V GND
14 SVOERR SV1ERR SV2ERR SV3ERR Motion 1/O AMP Fault Input
15 |PCINO PCIN1 PCIN2 PCIN3 Motion I/O In-Position Input
MI 10 Connector on MMC J11~J22 Pin MAP
MMC | Signal - Group Description
Con [J11(0-axis) [J12(1-axes) [J21(2-axes) |J22(3-axes)
16  |PLIMO PLIM1 PLIM2 PLIM3 Sensor Positive Limit Input
17 |+24V +24V +24V +24V Power Source External 24V Power
18 |GND GND GND GND Power Source 5V GND
19  |SVOAO SV1AO SV2A0 SV3AO /0O Analog Signal Output
20 |Input 2 Input 3 Output 2 Output 3 /0 User I/O
21  |Input 4 Input 5 Output 4 Output 5 /0 User I/O
22 |A0-DIR A1-DIR A2-DIR A3-DIR Pulse Output CCW Pulse & Direction Signal Output(/CCW)
23 |A0+DIR Al+DIR A2+DIR A3+DIR Pulse Output CCW Pulse & Direction Signal Output(CCW)
24 |A0-CLK A1-CLK A2-CLK A3-CLK Pulse Output CW Pulse & Pulse Output(/CW)
25 |AO+CLK Al+CLK A2+CLK A3+CLK Pulse Output CW Pulse & Pulse Output(CW)
26  [PCLRO- PCLR1- PCLR2- PCLR3- Pulse Output Position Clear Output(/P-CLR)
27  |PCLRO+ PCLR1+ PCLR2+ PCLR3+ Pulse Output Position Clear Output(/P-CLR)
28 |Input 6 Input 7 Output 6 Output 7 /0 User I/O
29  |Input 8 Input 9 Output 8 Output 9 /0 User I/O
30 |G24v G24V G24V G24V Power Source External 24V GND
31 [5VOON 5VION 5V20N 5V30ON Motion I/O AMP Enable(Servo On) Output
32 [SVORST SVIRST SV2RST SV3RST Motion I/O AMP Fault Reset Output
33 [NLIMO NLIM1 NLIM2 NLIM3 Sensor Negative Limit Input
34 +24V +24V +24V +24V Power Source External 24V Power
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*AMP(Servo) Connector (AX0, AX1, AX2, AX3) Pin MAP

MI 10 AMP(Servo) Connector on MMC AX0~AX3 Pin MAP

Limit Con |Connector o
! Group Description
(5Pin)  [AX0 AX1 AX2 AX3

1 SVOAO SV1AO SV2A0 SV3A0 Motion /0 [Analog Signal Output
2 GND GND GND GND Power Source |5V GND
3 A0+Z Al+Z A2+Z A3+Z Encoder Encoder Z+
4 A0-Z Al-Z A2-Z A3-Z Encoder Encoder Z-
5 A0+B Al+B A2+B A3+B Encoder Encoder B+
6 AO-B Al-B A2-B A3-B Encoder Encoder B-
7 AO+A Al+A A2+A A3+A Encoder Encoder A+
8 AO-A AL-A A2-A A3-A Encoder Encoder A-
9 ABSO+ ABSL+ ABS2+ ABS3+ Encoder Encoder Abs
10 ABSO+ ABS1+ ABS2+ ABS3+ Encoder Encoder Abs
11 PCLRO+ PCLRL+ PCLR2+ PCLR3+ Pulse Output |Position Clear Output(P-CLR)
12 PCLRO- PCLR1- PCLR2- PCLR3- Pulse Output [Position Clear Output(/P-CLR)
13 AO+DIR  [AI+DR  |A2+DIR  |A3+DIR  [Pulse Output |CCW Pulse & Direction Signal Output(CCW)
14 AO-DIR Al-DIR A2-DIR A3-DIR Pulse Output [CCW Pulse & Direction Signal Output(/CCW)
15 A0+CLK  [AL+CLK  |A2+CLK  |A3+CLK  [Pulse Output |CW Pulse & Pulse Output(CW)
16 A0-CLK AL-CLK A2-CLK A3-CLK Pulse Output |CW Pulse & Pulse Output(/CW)
17 - - Non Connection
18 - - - - - Non Connection
19 SVOON SVION SV20N SV3ON Motion /0 [AMP Enable(Servo On) Output
20 SVOERR  |SVIERR SV2ERR  |SV3ERR Motion /0 [AMP Fault Input
21 SVORST SVIRST SV2RST SV3RST Motion /0 |[AMP Fault Reset Output
22 PCINO PCIN1 PCIN2 PCIN3 1/0 In-Position Input
23 - - Non Connection
24 - - - - - Non Connection
25 G24V G24V G24V G4V Power Source |External 24V GND
26 +24V +24V +24V +24V Power Source |External 24V Power

*Limit Connector (LIMITO, LIMIT1, LIMIT2, LIMIT3) Pin MAP

MI 10 Limit Sensor Connector (LIMTO ~ LIMT3) Pin MAP

Limit Con |Connector L.
. — — — — Description
(5 Pin) Limit0 Limitl Limit2 Limit3
1 +24V +24V +24V +24V External 24V
2 PLMTO PLMT1 PLMT2 PLMT3 Positive Limit
3 HOMEO HOME1 HOME2 HOME3 Home Sensor
4 NLMTO NLMT1 NLMT2 NLMT3 Negative Limit
5 GND GND GND GND 24V GND
* MPG Input Pin MAP (MPGA)
Limit Con |Connector .. MPGA Con |Connector ..
) — Description i — Description
(5 Pin) Limit0 (5 Pin) Limit0
1 +24V EXT 24V 4 - Non Connection
MPG Input
2 I ND 24V GND
UserIn 8 Phase-A(or B) G G
MPG Input
3 UserIn 9 Phase-B(or A)




I/O Board Wiring Specification

* User I/0 Connector Pin MAP(IOCON)

IOCON Connectior Pin MAP

Pin No. [User I/0 Pin No. |User I/0 | Pin No. |User I/O Pin No. |User I/O
1 [UserOut0 8 |User Out7 15{UserIn 4 22 |Non Connection
2 |UserQutl 9 |UserOut 8 16{UserIn 5 23 [24V GND
3 [UserOut2 10 |User Out 9 17|UserIn 6 24 [EXT 24V
4 [User Out 3 11 |UserIn0 18|UserIn 7 25 [24V GND
5 [User Out 4 12 |Userlnl 19{UserIn 8 26 |EXT 24V
6 [UserOut5 13 |Userln2 20|UserIn 9
7 |User Out 6 14 |UserIn3 21{Non Connection

Power Supply for Driving Internal Circuit

Be sure to connect +24VDC external power to the external input
power supply terminal.

The input 24VDC voltage is converted to 5V DC voltage through the
built-in DC / DC converter and supplied to each internal circuit by
power supply for driving the internal circuit of the pulse output

terminal.

Output of line

drive

DC/DC
Converter

[Extract the 1 signal and explain)

Available Range of Voltage [2.14 ~ 264VDC
4-axes |90mA or less
Current 3-axes |65mA or less
Consumption 2-axes |45mA or less
1-3xis 25mA or less
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Connection of Pulse Output Signal

Positioning Unit is configured with 2 types of Motor Drive and
Interface. Select either one according to the motor drive and interface
to be used.

Caution :

Recommended to use twisted cable or twist the cable while wiring
between output of positioning unit and motor drive.

Line Drive Output

Connect I Positioning Unit Axis Motor Drive Axis

Pulse A nE W j PULSE !

" . “
(LineDrive) 1 ; -4

|

Pulse B oy | SIGN

(LineDrive)  E— | o
! cew

External - B i

Input Power || e—— E}wer

GND «24VDC

Connection of Position Counter Error Clear

Example for connection of Servo Drive Counter Clear Input.
External Power (+5V DC ~ +24V DC) is needed for connection.

| Connect I
Position
Counter -‘ %‘
Error Clear |

Ty o o Additional resistance . .
Positioning Unit Axis W is required when Motor Drive Axis

it's over 15mA

[Output Specifications]

y TR Output Type Open Connector
Available Voltage Range | 4.75 ~ 25.4V DC
Max. Load Current 15mA
Voltage Drop at ON 1.2V or less

Caution :
® Must use twisted pair cable for wiring

® The current that can flow as position counter input signal is
up to 15mA. When it's over 15mA, additional resistance is
required.



Connection of Home Sensor Input

Connection for Home Sensor Input.

Motor Drive Z Phase Output(Line Drive Output or Transistor Output),

or External Switch - Sensor.

Caution :

Recommended to use twisted cable or twist the cable while wiring
between output of positioning unit and motor drive.

Communication of Home Sensor Input(with Motor Drive Z Phase Output)

Connect

Home sensor
24V DC

Positioning Unit Axis

Home sensor
5V DC(+)

Home Sensor(-)

Motor Drive Axis

Z Phase

l

(Input Specifications(5V)]

Input Voltage Range 3.5~5.25V0DC
Max. ON Voltage/Current 3.0V/6mA
Max. OFF Voltage/Current 1.0V/0.5mA
Input Impedance Appr. 2200
Min. Input Pulse Width 100ps
Communication of Home Sensor Input(with an External Swtich - Sensor)
Connect Positioning Unit Axis
Power Switch
Home sensor 1.8
24vDC
Home sensor
S5V DC(+) 3\ ‘ -
9 [Input Specifications(3V)]
Home Sensor(-) ' Input Voltage Range 11.4 ~26.4V DC
Max. ON Voltage/Current 10.5V/6mA
Max. OFF Voltage/Current 2.0V/0.5mA
Input Impedance Appr. 1.60
Min. Input Pulse Width 100ps
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Connection of Limit Over

Use input unit for Limit Over Input to PLC.
Please install the circuit recommended by other motor manufacturer
externally.

Nt = T g

mlmeW_L;_
L == ,w-?w-[JT__]

-, —
) -
r Table
. Cesene ) CESEENEE TS
NOTOR T AESRLEIAEILRISENINES,
‘1 ¢ BallScrew ™ - L
T' = _» -+
Limit Over Limit Over [ %
Switch(-) Switch(+) Tl’
Reference :

Program the emergency stop circuit corresponding to the system.
For more detailed information about “The Over Run”, please refer to
“Chapter 11”.

Connection of Pulse Generator

Since the signal output format differs depending on the pulse
generator, connect it according to the type of pulse generator.
There are 3 types for Output, such as Line Drive Type, Transistor
Open Collector Type and Transistor Resistance Full-up Type.

Caution :

Recommended to use twisted cable or twist the cable while wiring

For Line Drive Type

I Connect Il Positioning Unit Axis I I Pulse Generator Axis I
Pulse Generator Input A [+] 13

200 — \" A Phase )|
Pulse Generator Input A {-} | 3 T
Pulse Generator Input B (+) 12 | 0

= OO0
Pulse Generator Input B (-} ]| | 2 o Y




Encoder Input Wiring

Installation of H/'W

m Precautions regarding system design
In certain applications, malfunction may occur for the following
reasons :

The timing difference between opening and closing of the PLC
power supply, the I/O modules and power equipment.

An operation time lag when a momentary power failure occurs
Abnormality in the PLC, external power supply, or other devices

In order to prevent a malfunction resulting in system shutdown
choose the adequate safety measures listed in the following :

1. Interlock circuits on the outside of PLC

When a motor clockwise/counter-clockwise operation is
controller, provide an interlock circuit that prevents clockwise
and counter-clockwise signals from inputting into the motor at
the same time.

2. Emergency Stop Circuits on the outside of PLC

Install the emergency stop circuits outside the PLC to stop
the power supply of the output device.

3. Start PLC after other devices (Start-up sequence)

The PLC should be operated after all of the I/O devices and
the power equipment are energized.

Switch to the RUN mode after operating the PLC.
Use the timer circuit to delay PLC operation.
4. Watchdog timer

The watchdog timer is a program error and hardware error
detection timer.

It goes ON when the scan time exceeds 640ms.
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When the watchdog timer is activated, at the same time the
ERROR LED lights, the ERROR contacts on the power
supply module turn to ON, all output modules are turned OFF
and the module is put in halted state (The system is in a non-
processing state that includes communications with
programming tools as well).

Communication with CSD Servo System

The X8 POS module and our CSD7 products can be connected
directly using the cable provided by RSA.

Please refer to the MMC-MI10 module for more convenient use when
connecting 4-axes Limit / Home sensor, User | / O, and MPG Input

X8 POS RSA CSD7

O\ o

EE
I

ENIF




Communicate with Line Driver

X8 POS RSA CSD7

2
3

24 Used for high-speed
sl frequency input
6 = over 900KHz

AMP ALARM 45 k3
o s] o [JEV
IN-POSITION -11]*"’-‘3'3““
G24v 42 ] fP-COM- ;:: iZ




Table of Contents

CSD Communication via MI10 Board

MMC-MI10 RSA CSD7

ENCODER Z+
ENCODER 7—
ENCODER B+
ENCODER B~
ENCODER A+
ENCODER A-
ABS ENCODER+
ABS ENCODER- & 10

@ | [~ @ o e |

Used for high-speed
frequency input
over 900KHz

+24v External
3

26
Ay
19 AMP EMABLE 3l |/sv-0n s

I—:—
0 st 1) poor [AY3

AMP ALARM 451 SalM+

Tty
G4V I +
IN-POSITION 4114’9{0'-“

G24w dzlP—CDM—l :: $ |
L

O S




Installation, Wiring and Maintenance

Installation Environment

Precautions for Wiring

Please connect within the wiring distance below for wiring between
positioning unit and motor drive. Also, Use the twisted pair cable that
is less affected by noise.

Signal Wiring Distance
Line Drive 10m
Open Collector(Transistor) 3m
Position Counter Error Clear am

Precautions for Maintenance and Repair

B Do not disassemble or remodel the product. Any damage
caused after the user disassembles or remodels the product
will be excluded from the company’s warranty.

B The company bears no responsibility for injuries or physical
damage caused by remodeling of this product.

B Life-limited Parts by mechanical friction or heat requires
regular.

B |n case of a failure that cannot be dealt with, please contact
the company’s technical support team or after-sales services
center.
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3. Module Configuration and
Design.

This chapter describes the design and configuration of the positioning
module.

Select of Pulse Output Mode

It can be selected according to the pulse input mode of the servo
drive.
There are 2 types of pulse output that can be selected.

B Pulse/ Sign Output Type

A method of outputting a pulse output signal (signal for determining
the rotation speed of the motor) for motor drive and a signal for
determining the motor rotation direction.

Output the pulse signal at A and signal which determine the rotation
direction at B.

Forward direction selection of Pulse/Sign mode
At Forward Direction, Elapsed value increases.
At Reverse Direction, Elapsed value decreases.

@)
. @ ] D ot Reverse Direction Forward Direction
1R | TR -—-
r : { ) —
- (RBRRRRR SRRRRR
i L [ | ! W\ W\ \
i - VLA AN NN SANSANN
| ML IS g | N
'I'I
[\
Forward Direction Reverse Direction
l< Ll t
Pulse Output B

‘ Direction of Increase | Direction of Decrease

Pulse / Sign mode Reverse Direction Selection :
During forward rotation, Elapsed value decreases.
During reverse rotation, Elapsed value increases.



Reverse Direction Forward Direction

- —— -

ol Joy

Pulse DtptA

Pulse DtptB

[

Direction of Increase ‘ Direction of Decrease ‘

B CW / CCW Output Type

It corresponds to the motor rotation direction (CW / CCW), and
outputs the fixed pulse output signal and the reverse pulse output
signal.

When the rotation direction switch is set to the normal setting (ON),
the pulse output A outputs the CW pulse signal and the pulse output
B outputs the CCW pulse signal.

CW/CCW mode Forward Direction Selection:
During forward rotation, Elapsed value increases.
During reverse rotation, Elapsed value decreases.

Q)
,ﬂ - ﬁ Reverse Direction Forward Direction
OH | N -
e fffm ]

Pulse Output A
Pulse Output B [

‘ Direction of Increase | Direction of Decrease ‘
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CW/CCW mode Reverse Direction Selection:

During forward rotation, Elapsed value decreases.
During reverse rotation, Elapsed value increases.

Reverse Direction

- — —

Forward Direction

—-_

o T

aww]

Pulse DtptA

Forward Direction

Pulse DtptB [

Direction of Increase ‘ Direction of Decrease ‘




Confirmation of slot number and | / O humber assignment

B I/0 Word

Positioning module also uses input (X) / output (Y) address as same
as other | / O module.

® The positioning module uses 11 words for each axis and 31 words
for 20 words of output.

@ Therefore, 62 words (input 22 words, output 40 words) are used for
2-axes type, and 124 words (input 44 words, output 80 words) are
used for 4 axes type.

@ The error information is located 1 word at the end for each axis.

@ Occupied | / O numbers and their composition are as follows.

¥ 7 - ’ ./
X8-POS1 X8-POS2
1-axis 2-axes

(Mounted at Slot 1)

1% axis = Input X0.1.0 ~ X0.1.9,  Output Y0.1.0 ~ Y0.1.19
2" axis = Input X0.1.10 ~ X0.1.19, Output Y0.1.20 ~ Y0.1.39
3" axis = Input X0.1.20 ~ X0.1.29, Output Y0.1.40 ~ Y0.1.59
4™ axis = Input X0.1.30 ~ X0.1.39, Output Y0.1.60 ~ Y0.1.79
Error information for each axis = Input X0.4.40 ~ X0.1.43
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B I/0 Contact Point Assignment

Contact Pont

. 4-axes ) L
1-axis 2-axes 3-axes Title Simplified Form Type
In case of POS4
X1.0.0 X1..10 X1.1.20 X1.1.30 Status Display Status Bits
X101 X111 X1.0.21 X131
Speed Feedback Velocity Feedback Float
X1.0.2 X1..12 X1.1.22 X1.[1.32
X103 X1.1.13 X1.1.23 X1.[1.33
Command Pulse Position Command Float
X104 X1.[.14 X1..24 X1.[0.34
X105 X1.[.15 X1..25 X1.[.35
Encoder Feedback Encoder Feedback Float
X1.0.6 X1.[.16 X1.].26 X1..36
X10a7 X117 X1.0.27 X1..37
MPG Input Pulse MPG Input Pulse Float
X1.1.8 X1.].18 X1.[].28 X1.[].38
X1.0.9 X1..19 X1..29 X1.1.39 M Code M Code Integer
X1.00.10 - - - 1-axis Error Code 1AX Error Code Integer
X1.03.20 X1.0.21 - - 1,2-axes Error Code 1,2AX Error Code Integer
X1.1.40 X1.J.41 X1.1.42 X1.1.43 1,2,3,4-axes Error Code 12,3,4AX Error Code Integer
Contact Pont
1-axis 2-axes 3-axes 4-axes Title Simplified Form Type
Y0.A.0 | Y0.2.20 | Y0.A.40 Y0.A.60 Start Command Flag Bit Command Bits
Y0.A.1 | Y0.A21 | YO.A4L Y0.A.61 Control Code Motion Type Integer
Y0.A.2 | YO.A.22 | YO.A.42 Y0.A.62 Expansion Control Code Motion Type Detailed Integer
Y0.A.3 | Y0.2.23 | Y0.A.43 Y0.A.63 Acceleration Time Acceleration Time Integer
Y0.A4 | YO.A.24 | YO.A.44 Y0.A.64 Deceleration Time Deceleration Time Integer
Y0.A.5 | Y0.A4.25 | Y0.A.45 Y0.A.65
Position Command Value Target Position Float
Y0.A.6 | Y0.A.26 | YO.A.46 Y0.A.66
Y0.A.7 Y0.A.27 | YO.».47 Y0.A.67
Start Speed Start Velocity Float
Y0.A.8 | Y0.A.28 | Y0.A.48 Y0.A.68
Y0.A.9 | Y0.A.29 | Y0.A.49 Y0.A.69
Target Speed Target Velocity Float
Y0.A.10 | Y0.A.30 | Y0.A.50 Y0.A.70
Y0.A.11 | Y0.A.31 | Y0.A.51 Y0.A.71
Circular interpolation via point Arc Path Point Float
Y0.A.12 | Y0.A.32 | Y0.A.52 Y0.A.72
Y0.A.13 | Y0.A.33 | Y0.A.53 Y0.A.73 Dwell Time Dwell Time Integer
Y0.A.14 | Y0.A.34 | Y0.A.54 Y0.A.74 Step Start Number Step Number Integer




Y1 Y35 Y55 Y75 Index Start : Index Point
Step Start : 15 words - Step End Number Index Go Command Long
16words - Repeat Number
Y16 Y36 Y56 Y76
Y17 Y37 Y57 Y77 Reserved -
Y18 Y38 Y58 Y78 Reserved -
Y19 Y39 Y59 Y79 Reserved -

Note 1) It turns ON during pulse output in E point control, P point
control, Home-sensor return and JOG operation, and turns ON until
each operation is completed.

Note 2) It turns ON when each operation of E point control, P point
control, JOG operation and pulse generator input operation is
completed. It also turns ON when deceleration stop and forced stop
are completed. Next, when all the operations of E point control, P
point control, JOG operation, home return, and pulse generator input
operation are started, it turns OFF.

Note 3) The number actually used depends on the mounting position
of the module.

m Confirmation of assigned I/O numbers and Slot numbers

e The | / O number and slot number are required at program creation.
e The | / O number changes depending on the mounting position. Be
sure to check that it is designed.

e For detailed information about I/O assignment, refer to the

FChapter 3. I/O number assignment; of "X8 User Manual .

(1) Verification of 1/0 number assignment

Check the occupied | / O area of all modules installed between CPU
module and positioning module. The consecutive numbers are
assigned to the | / O area of the positioning module

Example ] When a 4-axes type module is actually mounted after 3 |
/ O modules.
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Increment and Absolute

(Mounted at Slot 4)

1% axis = Input X0.4.0 ~ X0.4.9, Output Y0.4.0 ~ Y0.4.19
2" axis = Input X0.4.10 ~ X0.4.19, Output Y0.4.20 ~ Y0.4.39
3" axis= Input X0.4.20 ~ X0.4.29, Output Y0.4.40 ~ Y0.4.59
4™ axis = Input X0.4.30 ~ X0.4.39, Output Y0.4.60 ~ Y0.4.79
Error information for each axis = Input X0.4.40 ~ X0.4.43

(2) Verification of Slot No.

Set the slot number on the right side of the CPU module to "1" and
count the order.

Caution :

@ If there is an empty slot between the CPU module and the
positioning module, check that the | / O number is assigned to the
empty slot.

B Increment (Relative value control)
MPosition Command Value | is always specify the relative position as
the number of pulses in the current position INCREMENT)

Example Move from current position to position of +5000 pulses.
F+5000  pulse is set as position command value and moved

5000 Pulse

Vi @ Lopd |- Lopd

T | (T

Curren t Position Target Position

Set M-3000pulse; again as the position command value and move.



3000 Pulse

5000 Pulse

ﬂ_ Load Lopd
iEinwwwwwin] sl

Target Position Current Position

B Absolute (Absolute value control)

MPosition Command Value ; is always specify the absolute position
as the number of pulses from the home-sensor. (ABSOLUTE)

Example ] +5000 pulse move when 15000 pulses are away from
home-sensor.
F+20000 pulse | is set as position value and move.

20000 Pulse

15000 Pulse 5000 Pulse

71 Lopd |- Load

Home-sensor Current Position Target Position

Set M+17,000 pulse ; again as the position command value and move.

20000 Pulse

17000 Pulse

71@@ Load Lojad
ANNAWARRRV N AR

Target Position CurrentPosition

Home-sensor

Selection of acceleration / deceleration

B Linear accel./decel. and S-curve accel./decel.

The positioning unit can select either "linear acceleration /
deceleration" or "S-acceleration / deceleration".
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Linear acceleration / deceleration linearly performs accel./decel.
(Acceleration from the starting speed to the target speed or vice
versa).

(Acceleration and deceleration at a constant rate.)

f [pos] |

Linear Acceleration
/Deceleration

|

|

|

|

I

|

|

|

| |
— ———————  t [m]
Accel./Decel. Time Accel./Decel. Time

S-curve acceleration / deceleration perform in curve. At the start of
acceleration / deceleration, it is relatively slow and gradually
accelerates. When it is close to the end, make acceleration /
deceleration slow. Shows relatively smooth movement.

fPP]

S-curve Acceleration
/Deceleration

, tims]

Accel./Decel. Time Accel./Decel. Time

B Acceleration / Deceleration Setting

Specify the control code and extended control code according to the
program.



i
HEH ~ ENEETIES EII] FE] I —
0,00 Output 0000 0000 0000 0000 | Bits, Base
Y001 Output 0000 0000 0000 0000 | Bits, Base
w002 Output 0000 0000 0000 0000 | Bits, Base
w0.0.3 Qutput 0000 0000 0000 0000 Bits, Base
¥0.1.0 Qutput 0010 0000 0000 0000 Bits, Slot #1 1A=t Bit Command
Y011 Qutput 0000 0000 0000 0001 Bits, Slat #1 1AX: Motion Type
¥0.1.2 Qutput 0000 0000 0000 0001 _ Bits, Slot #1 1AX: Motion Type Detailed
¥0,1.3 Output 0000 0000 0110 0100 | Bite, Slot #1 18%: Acceleration Time
01,4 Output 0000 0000 0110 0100 Bits, Slot #1 14%: Decelaration Time
Y¥0.1,5 Output 0101 0000 0000 D000 Bits, Slot #1 14%: Target Position Low
¥0,1.6 Output 0100 0111 1100 0011 | Bits, Slot #1 14%: Target Position High
Y017 Qutput 0101 0000 0000 0000 Bits, Slat #1 14%: Start Velocity Low
w018 Qutput 0100 0111 1100 0011 Bits, Slat #1 1A% Start Welocity High
Y¥0.1.9 Qutput 0101 0000 0000 0000 | Bits, Slot #1 14%: Target Velocity Low
Y0110 Qutput 0100 0111 1100 0011 Bits, Slot #1 1AX: Target Velocity High
YO Qutput 1000 0000 0000 0000 Bits, Slot #1 1AX: Arc Path Paint Low
Y0112 Output 0000 0000 0000 0000 | Bite, Slot #1 18%: Arc Path Point High o
Y0113 Output 0000 0000 0110 0100 | Bite, Slot #1 18%: Dweell Time
Y0114 Output 0000 0000 0000 0000 | Bits, Slot #1 1A% Step Start Wmuber
¥0,1,15 Output 0000 0000 0000 D000 Bits, Slot #1 14%: Index Go Command Low
Y0116 Qutput 0000 0000 0000 0000 Bits, Slat #1 14%: Index Go Command High
Y0117 Qutput 1000 0000 0000 0000 Bits, Slat #1 1A% Reserved
Y0118 Qutput 0000 0000 0000 0000 Bits, Slot #1 1A% Reserved
Y0119 Qutput 0000 0000 0000 0000 | Bite, Slot #1 1AX: Reserved

The control method changes according to the specification of the
control code and the extended control code..

When Y0.1.1is “1” and Y0.1.2.0 is “0”, Increment / Linear
acceleration- deceleration.

When Y0.1.1is “1” and Y0.1.2.0 is “1”, Increment / S-curve
acceleration' deceleration.

When Y0.1.1is “2” and Y0.1.2.0 is “0”, Absolute / Linear acceleration-
deceleration.

When Y0.1.1is “2” and Y0.1.2.0 is “1”, Absolute / S-curve
acceleration- deceleration.



Table of Contents

4. Power ON/OFF and Operation...............ssssnnnssns 2
Design of Safety CirCUit........ccocoooiiiiicccee e, 2
Check list before Power input..........cccocvvrcccnnnneeess e, 3
Procedure of POWEr OPENiNg ... 4
Operation ProCedure ... 5

m Confirmation of External Safety Circuit 5
m Confirmation of Safety Circuit by PLC 5
m Confirmation of Rotation, Movement Direction and Movement
Distance 6
m Confirm the operation of Near Home-sensor Switch and Home-
sensor Switch 7
Notes on Basic Operation............cccccevvvecceeeisseeeeee e, 8

m When the power is turned off, the table value of output data will be
cleared. 8
m Operation when CPU module is in RUN-> PROG mode. 9
m When one of the actions is activated, the other action is not executed.
9



Table of Contents

4. Power ON/OFF and Operation

This chapter describes the operation and design of positioning
module while power ON/OFF.

Design of Safety Circuit

B Example of Safety Circuit

Installation of Limit-Over Switch

Positioning Unit
/ Input_Unit
o ¢ 5
H e
1 ) 21
i : £

1

I< =
-~ -
! Table
. R A T S : 3
NOTOR LIREVEISSEPSTISINSNS ESSELLIEETLNIEEVINEN
' Y H Ll
a i - . A
CCW Prohibition Limit Over LimitOver [~ 3 [ W Protibition
Switch i Switch(-) Switch(+) ‘]~ S

(
e U
g ] |
Drive Upper/Lower
Limit Input External Safety Circuit Safety Circuit by PLC

B Safety Circuit by PLC
Install the Limit-Over Switch as the above image.

B Safety Circuit by External Circuit

Install a safety circuit recommended by the maker of the motor you
are using.



Check list before Power input

System Design

Positioning  Unit

/ Input Unit
{0V o 2
i

Power Unit _ |
—
@ PLC Power
iner of Motor Drive | | Power of I/O
[ _ _ .
Motor Drive |~ Table =
. - — - :
— | o
. ; ) - . { 1r I i
MOTOR LAY LI AR FTTEERTT EEEFTEEESRLETR Y INEN)
WL _r
- r =
CCW Prohibition |_ Limit Over Limit Over [~ % CW Prohibition
Switch Switch(-) Switch(+) T— j Switch

- L

@ External Safety Circuit @ Safety Circuit by PLC

Drive Upper/Lower
Limit Input

1. Connection of each devices
Make sure that each device is connected as designed.

2. Installation of External Security Circuit

Make sure that the safety circuit (wiring and installation of limit-over
switch) by external circuit is securely installed.

3. Installation of Security Circuit by PLC

Check the connection of PLC input unit and limit-over switch
Also, check the installation of the limit over switch

4. Power-on Sequence Setting

Make sure that the power-on sequence is set to match the "power-on
sequence"

5. CPU Mode Switch
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Set the CPU module as PROG mode. In RUN mode, you can perform
operations that are not ready.

Caution :
When the PLC is powered on, the internal data of the shared memory
is cleared to zero (0).

Check that each operation starting point of the positioning unit is not
ON. If the data is not set in the shared memory when the module is
turned ON, it becomes a positioning unit setting value error

Procedure of Power Opening

Procedure :

1. Check that the rotation of the motor is stopped and turn off the
motor drive power.

Turn off the PLC power.
Turn off the power for the input / output devices connected to PLC.

Power Unit Positioning_Unit
Input Unit

i

%) PEDIPEII
W=

1

p
@ Motor Drive Power |

_( @ PIC Power |

@ 1/0 Device Power connted to PLC |

Caution for restarting :

When the CPU unit is initialized, the contents of the operation
memory are initialized too. However, the shared memory of the
positioning unit keeps its contents. If the positioning operation
continues in that state, it may operate at the set value that remains.
When the power is turned off, the contents of the shared memory are
erased.



Operation Procedure

Positioning Unit
Power Unit

Input Unit

I

I

T

. \

I

: Limit-Over Switch
I

:;-;:I @ Safety Circuit by PLC .\‘ @ External Safety Circuit
& \ Drive Upper/Lower
Limit Input

Check in 4 steps as follow :

m Confirmation of External Safety Circuit

Confirm the safety circuit recommended by the motor manufacturer,
such as checking the power off of the motor drive with limit over input
by an external circuit.

m Confirmation of Safety Circuit by PLC

Step 1

Forcibly operate the Limit-Over Input for the PLC Safety Circuit, and
check whether the limit input is normally received in the PLC input
unit.

Step 2.

When the Limit-Over Input is activated as required, input the program
that activates the Emergency Stop Circuit of the positioning unit and
perform JOG operation. Forcibly operate the limit input to check the
operation
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Step 3.
Confirm that the Limit-Over Input is operating normally by JOG
operation..

X For detailed information about JOG operation, refer to
the "chapter 8. JOG Operation |

Check if Limit-Over
Input was accepted

< ———————

NN E N AT O]

Limit-Over Switch Limit-Over Switch
(Limit-Over Input) (Limit-Over Input)

to Motor Drive

m Confirmation of Rotation, Movement Direction and Movement

Distance

Step 1.
Confirm that the direction of rotation and movement is correct by JOG
operation or automatic acceleration / deceleration operation.

Check Point

The direction of rotation is determined by the drive wiring, the DIP
switch setting on the bottom of the unit, and the setting data by the
program.

¥ For detailed information about automatic acceleration/
deceleration, refer to the chapter 7 or 8.

% For detailed information about the DIP switch setting on the
bottom of the unit, refer to the chapter 4.

Step 2.
Confirm that movement distance goes as designed by designated
output pulse number.

Check Point

The movement distance is determined by the pitch of the ball screw,
the reduction gear ratio, the drive ratio, and the number of
programmed pulses..



Confirm that the movementdistance and direction are as designed
by the designated output pulse number

! Reverse Direction Forward Direction
| A= \ ~ —_— _——>
C—1

I
"rf‘ﬁ*ﬁ\’.‘]‘ AW
N LALLM
\

#|pE2dpEd™
el

m Confirm the operation of Near Home-sensor Switch and

Home-sensor Switch

Step 1

Forced operation of home-sensor input and near home-sensor input
is performed to check whether the operation display LED of the
positioning unit is on.

Also use the programming tool to monitor input contacts Ro.6, Ro.7
and check them equally

Step 2

Enter a home return program and make sure that it is actually
performed and that the deceleration operation is performed in
accordance with the near home-sensor input.

Check Point
Input valid logic of home-sensor input and near home-sensor input is
determined by control code of program.

Step 3
Repeat JOG operation and home return operation to see if they
deviate from the home stop position

Check Point
Deviation may occur depending on the position of the home-sensor
input or the return speed.

Step 4

If there is a deviation from the home stop position, try to change the
near home-sensor input position or reduce the home return speed so
that the home position does not deviate.
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Confirm that there is no deviation in home stop position

- _®  Near

Home-sensor
. Home-sensor
Switch
Switch

Caution :

Change of CPU unit from RUN to PROG while operating the
positioning unit, it will decelerates to stop.

For detailed information about deceleration stop, refer to the

Fchapter 11.

Notes on Basic Operation

m When the power is turned off, the table value of output data

will be cleared.

Shared memory data on the positioning unit is not backed up during a
power failure. Therefore, when the power is turned on again, input the
initial operation data to the shared memory, and then turn on each
start point.

% Each setting value of output data will be “0” when the power is
turned off. All of control codes are returned to their initial values.

Caution :

If the movable point is turned on without inputting data, a set value
error may occur or an operation other than the intended operation
may be performed.

Caution :

If returned to the home-sensor while the power is ON, Be sure to
input the control code before turning on the home return starting point.
If control code is not input, unexpected operation may be performed
depending on the direction of home-sensor return, difference of input
logic, and so on.

Reference :
To read the elapsed value data before the power is turned off when
the power is turned on, write the following program.



< Example >
Always read the elapsed value of W0100 ~ W0101 before turning off
the power, and input the contents of W0100 ~ WO0101 into the
elapsed value area of the unit through W0102 ~ W0103 when the
power is ON

m Operation when CPU module is in RUN-> PROG mode.

If the CPU mode is changed to PROG during E point control, P point
control, JOG operation, and home return, the positioning unit stops
operation in progress and enters deceleration operation in
consideration of safety.

< Example >
When CPU unit is in RUN -> PROG mode during E point control
operation

Caution :

Deceleration stop operation starts when the CPU unit mode is
switched from RUN to PROG.

The acceleration of deceleration at that time is the deceleration at the
acceleration determined by the data registered in the output data
table when switching from RUN to PRO.

Do not change the CPU unit mode from RUN to PROG while the
positioning operation is being performed in normal use.

Reference :
For detailed information about deceleration operation, refer to the

Fchapter 11 .

m When one of the actions is activated, the other action is not

executed.

When one of the 5 basic operations of the positioning unit (E point
control, P point control, home-sensor return, JOG operation, and
pulse generator input operation) turned ON and start operating, the
other operation will not be executed even if the contact of the other
operation is ON.

< Example >

Start E point control with turning ON the E point control starting point
and during E point control operation, the operation cannot be
switched even if the starting point for P point control, home-sensor
return, JOG operation, and pulse generator input operation is turned
on
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Reference :

If any of the deceleration stop, forced stop, and other contact points is
turned on, the 5 basic operations described above will immediately
enter the stop operation.
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Requirement of Installation

Software Setup

Software Specification

X8PM Setting

5. Install and Use of S/IW

This chapter describes how to install and use the Position Manager to
operate the X8 positioning module.

Operating System: Windows XP/Windows7/8/10
RAM: 512MB
Hard Disk: 512MB

Download the X8 Position Manager corresponding to the X8
positioning module from our website (http://www.rsautomation.co.kr).

Screen of Dataroom from Website
Following screen will appear when you run the Setup.exe file.
Click Next to proceed to the next step.

Setup Screen
Select the folder where you want to install the Position Manager
program, and then click the Next button.

Setup Screen
When the installation is completed, it asks whether to restart the PC
as shown below. Click Yes to restart automatically.

Common Contents

X8PM Software is a program for Windows that controls the
positioning module of RS Automation X8 PLC. it provides functions
for the positioning parameter Read/Write, Input/Output Data
Monitoring and Data Import/Export of X8 POS1/2/4.

X8 Position Manager provides various operating modes.
The position manager which can control various motors such as Jog
Mode, MPG Mode, E-Motion, P-Motion, Index Mode, Step Mode,


http://www.rsautomation.co.kr/

Interpolation Mode, Homing and etc can set each mode individually,
so that the user can easily control the motion.

After running the Position Manager, follow screen will appear.
Through the Operation menu on this screen, you can actually issue
commands and check the operation status of each axis.

i Fle Online Tool Window Help
i) & | » Online Control

| » OnLine Monitoring |EfUpload | E}Download | m Offline | B Close All Window | )

Project Navigator L
B xg-pOSI?
=F- Operation
! i Main Control
iy Axis State
=18 Configuration
; 1 In/Out Parameter
~¥ In/Out State
- Axis Parameter
- Index Data
- Step Data
B Interpolation Data
= Monitoring
& 2D Motion Profile
& 3D Position Plot

OFFLINE - |Ready CAP NUM SCRL
o New
Create a new project

« Open
Pre-saved configuration files can be loaded

« Save
Save the settings of the created program or modified program

« Save As
Save the configuration file that has already been saved in a different
place than the name of the existing file, instead of overwriting it.

o Exit
Exit of Position Manager

« Connect for Control
Try to make an online connection with X8 Position Module by X8PM
Software.

« Connect for Monitor
Online connection mode to monitor the operation of X8 position
module via Axis State window.
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« Go Offline
Release the connection to offline the X8 position module and X8PM
software.

« Download Parameter
Download the parameter of Index Data, Step Data, Interpolation
Data, etc. to Position module.

o Upload Parameter
Bring the parameter of Index Data, Step Data, Interpolation Data,
etc. that saved on current position module.

 Port Setup
Setting of USB port which connects to the current position module.
Serial Port Setup X
e Log Clear

Initialize the System Log and Error History with Position Module.

« Log Export
Save the current log history as text file

« Module Information
Shows the information and status of the currently connected
Position Module.

Module Information

'0 Module Type: X8-PQSI2
WY Hardware Version: 01.00
Firmware Version: 00.88
Y Write Permission: Yes

ScanTime: 0
ScanTime Max: 1
CPU Mode: Run




o Float Number View

Sets the decimal range indicated by the In/Out parameter. It can be
set from the 1% decimal place (x.y) to the 5" decimal place (x.yyyyy).

« Project Navigation

Check and set Operation Parameter, In/Out State, In/Out Parameter,
Operation Data, Index Data etc. related to the currently connected
X8-POS module.

« Log Viewer

Record the operation status of the program such as communication
status, operation command execution, etc and shows the System
Log and Error History.

System Log & Error History a
[2013-01-09 09:59:09.240] Disconnection is OK. -
[2013-01-09 09:59:18.720] Connection Check is success. i
[2013-01-09 09:59:18.723] Connection is OK. =]

[2013-01-09 10:25:56.558] OprParam: BlockRead_is success. -

The display format as follows.

“[year-month-day hour-minute-second.milisecond] log message...”

« Window Position

Axis settings such as In/Out Parameter, In/Out State, Operation
Parameter, Index/Operation Data, Module State of X8 Position
Manager and the shape of the monitoring window to Cascade type.

<Cascade> <Tile>
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« TOOLBAR

The toolbar which lists the frequently used functions of the X8PM as
icon buttons, makes it possible to use the software quickly.

D@ | D OnLine Control | > OnLine Monitoring | EfUpload | B3 Download | m Offtine | X Close All Window | !
Icon Item Description

1 New Create a new project

2 Open Open a program file

3 Save Save the project file

4 Save As Save project file as different name

5 Online Control Control connection to the set port

6 Online Monitoring Monitoring connection to the set port

7 Upload Read various parameter in position module

8 Download Sent to various parameter data position module

9 Close All Window Close all opened windows

The location of the Toolbar can be changed to the top, bottom, left,
right position of the program by dragging the Toolbar with the mouse

on the X8PM software.

X8 Positien Manager

{ File Online Tool Window Help

[ @ B & b Online Contro
2

Prgject Navigator
=5 X8-POSI2
#G Operation
-§, Main Control
1, Axis State
8 Configuration
¥ In/Out Paramett
¥ In/Out State
@ Axis Parameter
& Index Data
@ Step Data
& Interpolation Dz
Monitoring
& 2D Motion Profi
-& 3D Position Plot

; System Log & Error History
[2013-04-09 15:49:35.571] Connection Check is success.

[2013-04-0 Param: BlockRead is success.

| > OnLine Monitoring. | EgUpload

**** This Application has the PERMISSION of Y Parameter Write, ***

| By Download | m Offline | Eclose All Window | @)

| "TONLINES CONTROLT | [TRUNTT| coM27 |Ready
— = —

CAP NUM SCRL

« PROJECT TREE

Shows the menu items such as Main Control, Axis State, Operation
Parameter, In / Out State, In / Out Parameter, Operation Data, and
Index Data that can be set and monitored for each axis of X8-POS

module connected to X8PM



Read Current Status

B Operation

In Motion Control, you can set and operate each parameter such as
Jog, MPG, E-Motion, P-Motion, Index/Step Motion and Homing, etc.
It can be divided into operating modes of axis and parameter and
monitoring can be done easily by the user.

When each operating is performed, axis status and error code are
displayed at the bottom in real time.

« Main Control
In Main control, servo drive control such as Servo On, Error Clear,
Position Initialization, etc. can be performed intuitively. In addition,
position data such as JOG operation, MPG operation and Index,
Step, Interpolation of current servo motor can be conveniently set
by teaching function.

Motion Contro

{8 Maln Control’| & E/P Motion | ¥ Index/Step Motion | 3 Homina]

MPG JOG - JOG +

AP ON Reset Index

[—]m QY
FCLR Interpol

AX2 [ AP ON H Reset ] Indlex
0| PecLR Interpol et » b

AX3 AP ON Reset Index

Step U w u

0.0 PCLR Interpol

AX4 AMP ON Reset Index

Step U w u

0.0 PCLR Interpol

Jog Yelocity (All Axis) 0.0

[AX1] 0: Mo Error
[AX2] 0: No Error E-STOP

Parameter Function Description

AMP ON Servo drive ON / OFF output of each connected axis

Reset Clear when an Axis Error occurs

PCLR Initialize the current position of axis to 0.0

Index Index Data to specify current position command and
encoder value, 0 ~ 31

Step Step Data to specify current position command and
encoder value, 1 ~ 512
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Interpol Interpolation Data to specify current position
command and encoder value, 1 ~ 512

MPG Control the motor by using MPG

JOG - Move the motor counter-clockwise in JOG mode

JOG + Move the motor clockwise in JOG mode

Jog velocity | Motor speed in High-speed JOG operation mode

E-STOP Stopping the motor in operation

« E/P Motion

The E/P Motion tab allows you to enter motion types, speed and
position settings for E-Motion and P-Motion, and control their motion.

Motion Contro

2 X

| B Main Control | % E/P Motion | # Index/Step Motion | i Homing

Operation Made : @ E-Motion  (©) P—Motion
AXIS 1 AXIS 2 AXIS 3 AXIS 4
Motion Type [None '][None '] Mone ~ |[None -
Accel/ Decel 100 100 100 100
Position 1 10000.0 10000.0 10000.0 10000.0
Velocity 1 3000.0 3000.0 3000.0 3000.0
Arc Path 1 1000.0 1000.0 1000.0 1000.0
Position 2 20000.0 20000.0 20000.0 20000.0
Velocity 2 4000.0 4000.0 4000.0 4000.0
Arc Path 2 2000.0 2000.0 2000.0 2000.0
Position 3 30000.0 30000.0 30000.0 30000.0
Velocity 3 5000.0 5000.0 5000.0 5000.0
Arc Path 3 3000.0 3000.0 3000.0 3000.0
AX Mapping [ 1[0 2 [ 3[40 1 [E 2@ 3@ 4001 2034010 2030 4
vel. Profile [ Trap/S—Curve [ Tran/S-Curve Trap/S-Curve Trap/S—-Curve
Direction || Cyw/CCW [T cwicow CWTCW CWMTCW
Run ALL Fun l l Run Bun Run

[AX1] 0: No Error
[Ax%2] 0: No Error

E-STOP

Parameter

Function Description

Operation Mode

Select between E-Motion and P-Motion in
Operation mode

Motion Type Set the operation mode of the axis

Accel / Decel Acceleration/Deceleration time setting of motor
operation

Position 1 Set of E/P-Motion target position

Velocity 1 Set of E/P-Motion target speed

Arc Path 1 Parameter in multi axis interpolation operation

Position 2 Set of P-Motion 2™ target position

Velocity 2 Set of P-Motion 2™ target speed

Arc Path 2 Parameter in the 2" multi-axis interpolation
operation of P-Motion

Position 2 Set of P-Motion 3" target position

Velocity 2

Set of P-Motion 3" target speed




Arc Path 2 Parameter in the 3" multi-axis interpolation
operation of P-Motion

AX Mapping Interpolation axis setting in multi-axis
interpolation operation

Vel Profile Specify speed profile to be used for movement
(Trapezoid, S-Curve)

Direction Setting the direction of axis rotation in multi-axis
interpolation operation

Run Mapping axis motion of current axis and multi-
axis interpolation motion

 Index/Step Motion
In Index/Step Motion, axis can be operated by selecting Index Mode,
Step Run Mode and Step Interpolation Mode.

]

Motion Contro

| B Main Control | %s E/P Motion| ¥ Index/Step Motion |3 Homing|

Operation Mode @) Index (0-31) ( ) StepRun (1-512)  (0) Step Interpolation

Index Control

AXIS 1 AXIS 2 AXIS 3 AXIS 4
Index Go Cmd [}one | [None ] [None ¥ | [Mone v

Eun Fun Fun Fun

StepRun & Step Inperpolation Control

Step Number 0 0 0 0
Step End 0 0 0
Step Repeat o 0 0 0
Run Run Run Fun

[AX1] 0: Mo Error
[Ax%2] 0: No Error E-STOP

Parameter Function Description

Operation Mode | Select a mode between Index, Step and
Interpolation mode

Index Go Cmd In index mode, set of initial index

Step Number In step mode, set of initial step number
Step End In step mode, set of last step number
Step Repeat In step mode, set of repeat count

« Homing

Controls the homing operation to locate the homing sensor position
from current position of axis. A total of 20 modes of homing are
supported, each of detailed operation is described in the Homing
Type Note. Home Type and various parameter settings cannot be
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set in X8PM Software, and can be set in offine XGPC. However, if
Home Type 16 is set, parameter value can be set in X8PM.

| & tain Control | % E/P Motion | U Index/Step Motion‘ # Homing |

AXIS 1 AXIS 2 AXIS 3 AXIS 4
Homing Type | Type 15 Type 18 ¥ ||Twpe O v | Twpe O
Target Velocity 5000.0 5000.0 0.0 0.0
Start Velocity 500.0 500.0 0.0 0.0
Fine Velocity 500.0 500.0 0.0 0.0
Accel.(=Decel.) 1000 1000 0 0
User Home Type | Twpe O Tvpe O *||Twpe O || Twpe O
Home Direction | 0! CW/ 0 Wy w |00 CW w |00 CW
Dwell Time 1000 1000

Homing Type Note |0: Slow Stop after Home Sensor

. Bewverse Home Vel after Home Sensor

 Stop at £ Hall after Home Sensor

. Stop at £ Hall with Some Distance after Home Sensor
. Stop at £ Hall with Low Vel after Home Sensor

. Stop at £ Hall with High Vel after Home Sensor

© Slow Stop after Limit Sensor

 Stop at Z Hall with Low Vel after Limit Sensor
 Ster st 7 Uall with Hink Vel aftar | imit Sancoe

=) OO LN = L0 P — O

Run l l Run Run

[AX1] 0: Mo Error
[AX%2] 0: Mo Error

o Axis State
In the Axis State window, you can monitor the current operation of
the otor and check the status information for each axis.

Pos Command
Enc Feedback
Vel Feedback
MPG Pulse

M Code

AMP ON |

Axis Error

AMP Alarm
HW Limit +

HW Limit -

Home Sensor

SW Limit +
SW Limit -
Z Sensor

Axis Busy

Step Run Busy

Interpol Busy

ABS Hm Done|

Home Done |

Motion Done |

Command Ack |



Parameter

Function Description

Pos Command

Position command value of current axis

Enc Feedback

Position feedback value in Servo Motor
Encoder

Vel Feedback

Speed feedback value of Servo Motor

MPG Pulse Operating pulse value by using MPG
M Code Output value at start-up when output is ON in
setting
AMP ON Servo Drive ON/OFF Status Display
Axis Error ON when axis motion error occurs
AMP Alarm ON when Servo self-error occurs
HW Limit + ON when reaching +Limit sensor of axis
HW Limit - ON when reaching -Limit sensor of axis
Home Sensor ON when reaching Home sensor of axis
- ON at the Limit High value position specified
SW Limit + by XGPC
. ON at the Limit Low value position specified by
SW Limit - XGPC
Z Sensor ON when Motor 1 rotate Z pulse occurs
Axis Busy ON when current axis operates

Step Run Busy

On when Run Mode operates

Interpol Busy

On when Interpol Mode operates

On when homing of Absolute Encoder is

ABS Hm Done

completed
Home Done ON when Homing operation is completed
Motion Done ON at stop after operating each axis

Command Ack

ON when command setting completion check
at P point control

B Configuration
In Configuration, Operation and monitoring of each axis motion is
possible. In Operation, setting and operating is possible for each
mode but in the configuration, it is possible to control by axis. In
addition, Index Data, Step Data and Interpolation Data can be set in
Configuration.

o In/Out Parameter
In In/Out Parameter, you can monitor and set parameters such as
speed, position and error code for each axis.
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o X

AX\S]_ < | > ]|
P R A

ARAM

Velocity Feedback 0.0
0
0.0

o In/Out State
In In/Out State, Output control of module is possible. You can
operate the Jog Mode, MPG Mode, E-Motion, P-Motion, Index
Mode, Step Mode, and Interpolation Mode each, and set the
operation such as ON/OFF and error clear of AMP.

[ In/out i X I

On the left side of the In/Out State Window, you can monitor the
operation of axis by Input Parameter and on the right side, axis can

be control by Output.



o Axis Parameter
The Axis Parameter shows the motion settings for each axis.
Parameter cannot be set on the X8 Position Manager, It can be set
when connecting X8 position module with XGPC. You can check
parameters such as Sensor Operation, Encoder Type, MPG
Operation, Various Stop Action, JOG Speed, Homing mode setting,
etc.
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Index Mode, you can input the setting parameters while operating.
The maximum number of Index contacts is 32 points and can be set
up to Input0 - Input31. In Index Mode, Motion Type supports
Absolute and Relative movement commands.

XIS 1 < |l > 77 Upload | [ Download | [ Import.. || Expor

No. Motion Type |Accel. |Decel. ‘Target Pos ‘Slarl Vel |Targetvel ‘Dwell ‘MCode ‘wm m_ =
None 0 0 00 00 00 0 0 OFF  OFF 10adTo 0 || LoadTo 0 |
None 0 [ 00 00 00 0 0 OFF  OFF LoadTo 1 || LoadTo 1 i
None 0 0 00 00 00 0 0 OFF  OFF LoadTo 2 || LoadTo 2
None 0 [ 00 00 00 0 0 OFF  OFF LoadTo 3 || LoadTo 3 B
None 0 0 00 00 00 0 0 OFF  OFF LoadTo 4 || LoadTo 4
None 0 [ 00 00 00 0 0 OFF  OFF LoadTo 5 || LoadTo 5
None 0 0 00 00 00 0 0 OFF  OFF 10adT0 6 || LoadTo 6
None 0 [ 00 00 00 0 0 OFF  OFF LoadTo 7 || LoadTo 7
None 0 0 00 00 00 0 0 OFF  OFF LoadTo 8 || LoadTo 8
None 0 [ 00 00 00 0 0 OFF  OFF L0adTo 9 || LoadTo 9
None 0 0 00 00 00 0 0 OFF  OFF LoadTo 10 | LoadTo 10 -
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« Step Data
Parameter data used in Step Mode operation. Up to 512 steps can
be set. Motion Type supports Absolute and Relative movement
commands.

FET e e e

No. |MotionType |Accel. |Decel. TargetPos startvel |[Tagetvel AwcPath  Duwell |MCode|I®Pe20- PO \CMCEWAXS. [Axs. A*
502 None 0 0 0.0 0.0 00 0.0 0 0 OFF OFF OFF OFF OFF O
503 MNone 0 0 0.0 0.0 00 0.0 0 0 OFF OFF OFF OFF OFF O
504 MNone 0 0 0.0 0.0 00 0.0 0 0 OFF OFF OFF OFF OFF O
505 MNone 0 0 0.0 0.0 00 0.0 0 0 OFF OFF OFF OFF OFF O
506 MNone o o 00 0.0 00 0.0 0 0 OFF OFF OFF OFF OFF O
507 MNone [\ o 00 0.0 00 0.0 0 0 OFF OFF OFF OFF OFF O
508 MNone o o 00 0.0 00 0.0 0 0 OFF OFF OFF OFF OFF O
509 MNone [\ o 00 0.0 00 0.0 0 0 OFF OFF OFF OFF OFF O
510 None o o 0.0 0.0 00 0.0 0 0 OFF OFF OFF OFF OFF O
511 None ] o 0.0 0.0 00 0.0 0 0 OFF OFF OFF OFF OFF O‘g‘
512 None o o 0.0 0.0 00 0.0 0 0 OFF OFF OFF OFF OFF O+
<« [ y

« Interpolation Data
The axis data can be set during the Interpolation Mode operation.
Up to 512 can be set, and the Relative axis/Absolute movement and
Multi-axis Relative/Absolute interpolation can be set.

s - e

[Default Download| | Upload || Download | [ Import.. | [ Expert.. |

No. |Motion Type |Accel. |Decel. |StartVel  |TargetVel |TargetPosl |ArcPathl |TargetPos2 |ArcPath2  |Target Pos3 |Arc Path3 Targei‘%‘

1 None 0 0 00 00 00 0.0 00 00 00 00 00

2| None 0 0 00 00 00 00 00 00 00 00 00

3 None 0 0 00 00 00 0.0 00 00 00 00 00

4 |None 0 0 00 00 00 00 00 00 00 00 00

5 None 0 0 00 00 00 0.0 00 00 00 00 00

6 |None 0 0 00 00 00 00 00 00 00 00 00

7 |None 0 0 00 00 00 0.0 00 00 00 00 00

8 |None 0 0 00 00 00 0.0 00 00 00 00 00

9 |None 0 0 00 00 00 0.0 00 00 00 00 00

10 |None 0 0 00 00 00 0.0 00 00 00 00 00

11 |None 0 0 00 00 00 0.0 00 00 00 00 0 -
| »

®  Monitoring
The X8 Position Manager provides the ability to monitor the detailed
behavior of the axis.

¢ 2D Motion Profile
¢ 3D Position Plot

B Test Operation

« Homing Control

« E-point Control

« P-point Control

o Parameter and Operation Data setting

« Positioning Operation

« Change Operation setting during operation
 Error Code



XGPC Setting

Common Contents

XGPC is dedicated software for X8 series PLC distributed by RS
Automation. To use X8 position module, you need to register the
information of hardware in XGPC. Also, various settings required for
operation of the position module, pulse output direction, JOG
Operation Speed, Homing Mode, Software Limit, etc. can be set.

Read Current Status

In XGPC, you can click on the Positioning Module Status tab in the
project tree to see detailed information..

BB xPc - £x_STEPDATA_E_1 S AL [0l
mee EIe 2w 2R EAD 2ERw T
AEH S4Bl elAAlsE BBES=%DEEET

REMOTERUN il SHEBAW . 0HS 192,168,202

i bl bl AF 4+ A F sk {R) Esh MOu CPM ED ADD TON MSG PID PTO PUM ONAOFE | FORGE o0t

i
E=ECLa = —=
EELEES] - it i
Servo Om Control
ALL AMP ON flag
2 7 A
2015 HAAH
[SYEEETE
=] vo-outeUT
*1-TPUT ]
=] sRz - SYSTEM Xm‘ﬂuﬂmSams BF:‘EQ Bits -
%1101 it 0
X1.1.0.2 it 0
%1103 it i g
X1,1,04 it 0
21,105 Bit 1 e
%1106 Bit 0
®1.1.07 it 0
X1.1.08 it 0
%1.1.0.9 it 0
%1,1.0,10 it 0
%1101 it 0
%1,1,0,12 it 0
®1,1.0.13 Bit 0
®1,1.0.14 Bit 0
®1.1.0.15 it 0
— + Input Satus.
111 Float 0.0
X113 Float 0.0
b1 savay Q 15; Qne‘ EE
= n110- E2E16 DATA i ‘ fat o
nan AR nieger
=1 F120 - Home {start, end) ®1.1.40 Integer
M- Sep AT Ha +~ Output Command Flag Bits
£ HOIE 22 zglg? S!‘ E
5 &2 it
5 01,02 it 0
=
S NSAHOE SUEE | [Y0103 Bit 0

B Test Operation

For more detailed information, refer to the “Chapter 8. Positioning
Control”

Homing Control

E-point Control

P-point Control

« Parameter and Operation Data setting

« Positioning Operation

Change Operation setting during operation
Error Code
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6. Positioning Parameter and
Operating Data

This Chapter describes the internal parameter of positioning module
and required data for operating. Parameter and starting data must be
set for each axis.

Parameter & Operating Data Processing

The internal flow chart for processing parameters and operation data

is as follows.
X8 PLC
Sequence Program PM I/F
Send Data and Command H {} Read Current Status
Internal Buffer —-\
Operating
Parameter
Operating Data Command Buffer
Power On/Reset | | Status Buffer Power On/Reset
Common
\\ Parameter /
ROM Teaching
Flash

Memory

Operating parameter

Operating Data Error History

Comman Parameter




Basic Parameter

Variables of basic I/O parameters

Pulse Output Mode
Specifies the type of output pulse. It supports 3 types mode such as
One Pulse(Pulse/Sign),
Depending on the pulse output direction setting, “Forward/Reverse”
direction is determined.

Pulse Output Direction : 0 (Forward Direction > Default)
: Two Pulse - CW/CCW A Low(default)
: Two Pulse - CW/CCW A High

: One Pulse - Pulse/Sign - Low/Low

0
1
2 : One Pulse - Pulse/Sign - High/High
3
4

: AB Phase - B lead A

Pulse Output Direction : 1 (Reverse Direction)

A WN-0

: Two Pulse - CW/CCW B Low
: Two Pulse - CW/CCW B High
: One Pulse - Pulse/Sign - High/Low
: One Pulse - Pulse/Sign - Low/High
: AB Phase - B lead A

Two Pulse(CW/CCW) and AB Phase.

The following table should be rearranged according to the setting

values 0,1,2,3,4.

Input

Setting Value Logic Pulse Type Forward Rotation Reverse Rotation o
Multiplication
15itive 3 N o+ A -
i Positive Logic CW + CCW E’T L [E’_ﬂ_—l_ll—l_ 7
sai o [1 11111 G W | v
Pulse + Sign
2 FEd UL | B UL |
e | Ee
A A+ B - " 1 Multiplication
5 @.]J L—l_—l_ﬂ._ sl J ETM—L 2 Multiplication
6 E’J—_J—J—_J—_J—_ @M_—L—L 3 Multiplication
Megative Logi CW + CCW JE— —_—
1 egative Logic @_ " jr’u_s —L—L—L J—
YUV | E T
Pulse + Sign s — j?.us lﬁm

Encoder Multiplication Setting
Specifies the count mode of the input encoder pulse.

0 : AB x 1 (default)

1:ABx?2
2:ABx4

(1 count of AB phase 1 pulse)

(1 count of AB phase 2 pulse)

(1 count of AB phase 4 pulse)
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Expansion Parameter

3:CW/CCW x 1 (Each pulse counts 1 pulse)

Encoder Direction
Specifies the count direction of input encoder pulse.
0 : A Lead B (default)
(Forward count when the A phase is ahead of the B phase)
1:BLlead A

(Forward count when the B phase is ahead of the A phase)

Basic Parameter Setting

Set related parameters in I/O setting of XGPC.

Slat #1 : Xg-POS4 - Position Module 4 Axis > A— ==
Expansion General Configuration  XB-POS4 Configuration |
= Pulse Qutput Mode -
Pulse Output Mode 0: Two Pulse - CW/CCW A Lc + |0 : Two Pulse - CW/COW A L = 0 : Two Pulse - CW/CCW A Lc ~| 0 = Two Pulse - CW/COW / ~ |
[P vecion [0S ~lo:aw ~lo:aw ~lo:aw e
= Encoder Input Mode £
Encoder Multiply 0:ABX1 -|o-ABx1 ~|o:-aBx1 —|o:-aBx1 ~|
Encoder Direction 0:Alead B w|o:ALeadB w|o:ALeadB ~|o:ALeads ~|
& Jog Input Mode
Jog Operation Velocity 1000 1000 1000 1000
Jog Start Velocity 0 0 0 0
Jog Accel/Decel Time 100 100 100 100
= Homing Mode
Homing Type 0 : Slow Stop after Home Ser ~ | 0 : Slow Stop after Home Ser ~| 0 : Slow Stop after Home Ser ~| 0 : Slow Stop after Home ~|
Homing Start Velocity 500 500 500 500
Homing Target Velocity 5000 5000 5000 5000
Homing Fine Velocity 500 500 500 500
Homing Accel/Decel Time | 100 100 100 100
Homing Dwell Time 100 100 100 100
Homing Position Correction 0 0 0 0
Homing Direction 1:CCW ~|1icow ~|1:iccw ~|1cow |-
Eg A+ | mawm | ==z |

Variables in extended parameters

Backlash Correction
When the position is moved, output in advance as much as the
amount of correction, and move the next specified position.

Backlash Correction Type
0 : Not Used
1 : Backlash

2 :Slip (Correct every time that moves)

(Do not correct the output pulse)

(Correct each time that changes direction)



Backlash Correction Error Value

(Corrected by the set value and command pulse output)

Backlash Correction Speed Value

(Speed at which is correction amount is output)

Pulse Counter/Resolution

(Number of pulses per motor revolution)

Electronic Gear Ratio

(Gear Ratio applied to position and speed)

M Code Output Mode

Command Initial Value

Position Initial Value

Deviation initial value

Expansion Parameter Setting

Set related parameters in 1/0O Setting of XGPC.

Slat #1 : X8-POS4 - Position Madule 4 Axis —— — =
Expansion General Canfiguration X&-POS4 Configuration |
Jog Input Mode A
Homing Mode
MPG Input Mode
El Backlash Correction
Backlash Correction Type 0: Not Used |0 Mot Used _=|0:Not used =] 0:Not Used =l
Backlash Correction Error o 0 0 o
Backlash Correction Velocity |1 1 1 1
Sensor Active Level Mode
Stop Action Mode
Software Limit
{Compare Output} =
= ETC
Pulse Count Per Revelution 32768 32768 32768 32768
Distance Per Revolution 32768 32768 32768 32768
M Code Output Mode 1: Output in starting _~|1: Output in starting _~|1: Output in starting _=|1: Output in starting ~|
Command Initial Value ¢} 0 o ¢}
Position Initial Value o] o o o]
Error Initial Value o] o o o]
] Fa EHE(A EET




Table of Contents

Manual Operation Parameter

Variables of manual operation parameter

JOG Operation Setting.

Jog High

(Target speed when high speed start point is ON)
Jog Low

(Target speed when high speed start point is OFF)
Jog Initial Speed

(Initial Speed of Jog operation)

Jog Acceleration/Deceleration Time

(Accel./Decel. Time(msec) of Jog operation)

Speed

+JOG Override 4
Speed

JOG Low Speed

-10G Low Speed

-10G Override

110G Opeating J
Forward JOG Signal f ;

Reverse JOG Signal f

“ L

JOG Override Signal



Manual Operation Parameter Setting

Slot #1 - X8-P0OS4 - Position Module 4 Axis - — — — -
Expansion General Confi jon  %E-POS4 Confi
Position 4 Axis 1 Axis 2 Ais 3 Axis 4 Axis

Pulse Qutput Mode

Encoder Input Mode

= Jog Input Mode
Jog Operation Velocity 1000 1000 1000 1000
Jog Start Velocity 0 o 0 0
Jog Accel/Decel Time 100 100 100 100

Homing Mode

MPG Input Mode

Backlash Correction

Sensor Active Level Mode

Stop Action Mode

Software Limit

‘Compare Output

m
3
Aok
B

HEA) =&

ng

Homing(Home-return) Parameter

Variables of homing(Home-return) parameters

It is activated when bit 7 of the start command flag is ON. For
detailed information, refer to the “chapter 10. Home Return”.
Type

(Supported No.0~No.17 mode)

Initial Speed

(Initial Speed at Home-return operation)

Target Speed

(Target Speed at Home-return operation)

Home Speed

(Precision Moving Speed at Home-return operation)
Acceleration/Deceleration Time

(Acceleration/Deceleration Time (msec) at Home-return operation)
Correction Amount

(Distance from Homing sensor on Homing mode No.13)

Homing Direction

(If '0', start homing to Forward direction, "1’ to Reverse direction)
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MPG Input Parameter

Home(Home-return) Parameter Setting

Slot #1 : X8-POS4 - Position Module 4 Axis

Expansion General Configuration  %8-PO54 Canfiguration

Position 4 Axis
Pulse Qutput Mode
Encoder Input Mode
Jog Input Mode
= Homing Mode;
Homing Type

1 Axs

0: Slow Stop after Home Ser - | 0 : Slow Stop after Home Ser ~| 0 : Slow Stop after Home Ser ~| 0 : Slow Stop after Home |

Homing Start Velocity 500 500 500 500
Homing Target Velocity 5000 5000 5000 5000 L
Heming Fine Velocity 500 500 500 500 1
Homing Accel/Decel Time 100 100 100 100
Heming Dwell Time 100 100 100 100
Homing Positien Correction |0 0 0 0
Homing Direction 1:ccw ~|1:cow ~|1cow ~|1icow -
ABS Home's Multiply for Multi- 32768 32768 32768 32768
ABS Home's Multiply for 1-cycl 1 1 1 1

MPG Input Mode

Backlash Correction

Sensor Active Level Mode

Stop Action Mode -~

=0l F HE(A ==F

Variables of MPG signal parameters

Encoder Multiplication Setting

Specifies the count mode of the input encoder pulse.

0:
1
2:
3:CW/CCW x 1

Encoder Direction

:AB x 2
AB x 4

AB x 1 (default)

(1 count of AB phase 1 pulse)
(1 count of AB phase 2 pulse)
(1 count of AB phase 4 pulse)

(Each pulse counts 1 pulse)

Specifies the count direction of the input encoder pulse.

0 : A Lead B (default)

(Forward count when the A phase is ahead of the B phase)

1

: B Lead A

(Forward count when the B phase is ahead of the A phase)

How to move MPG

0 : MPG Speed Movement (default)




(When MPG is start operating, depending on the amount and speed
at which the MPG pulses are counted)

1 : MPG Position Movement

(When MPG is start operating, the MPG pulse is reflected only by

the amount set in 'MPG Mode - Max. Relative movement)

Ratio

(The MPG pulse counts at a rate of 1 to 32 times and rotates the
motor)

Maximum Speed

(Limit the speed of actual motor movement relative to the speed of
the MPG count)

Maximum Relative Movement Amount

(Maximum movement amount when using the ‘"MPG position

movement’)

MPG Signal Parameter Setting

Slot #1 : X8-POS4 - Position Module 4 Axis - — L] &J

Expansion General Configuration %8-PO54 Configuration

Position 4 Axis 1 Axis 2 Axis 3 Axis 4 Axis -
Pulse Qutput Mode
Encoder Input Mode
Jog Input Mode
Homing Mode
E MPG Input Mode

Encoder Multiply 0:ABx1 ~|o:Aex1 ~|o:Aex1 ~|o:aBx1 ~|
Enceder Direction 0:AleadB j O0:AleadB j 0:AleadB j O:AleadB j
MPG Operation 0 : MPG Velocity Move | 0 MPG Velocity Move | 0: MPG Velocity Move _=|0:MPG velocity Move | _
Ratio 1 =1 =1 =1 =7
5000 5000 5000 5000

Max Relative Move 10000 10000 10000 10000

MPG Initial Value ] o o o

Backlash Correction

Sensor Active Level Mode

Stop Action Mode

Software Limit

‘Compare Output

ETC -

L
(]
A
=3
2
]
=
H1
oo
n
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Sensor Operation Signal Parameter

Various of Sensor Operation Signal Parameter

Set for the operational level of each input signal.
Amplifier Fault Level

0 : Active Low

1 : Active High (default)

In-position Level
0 : Active Low (default)
1 : Active High

Home Operating Level
0 : Active Low (default)
1 : Active High

Limit Operating Level
0 : Active Low (default)
1 : Active High

Latch Operating Level
0 : Active Low (default)
1 : Active High



Common Parameter

Sensor Operating Signal Parameter Setting

Slot #1 : X8-POS4 - Position Module 4 Axis S — A — =

Expansion General Configuration X8-POS4 Configuration

Position 4 Axis 1 Axdis 2 Axis 3 Axis 4 Axis
Pulse Output Mode
Encoder Input Mode
Jog Input Mode
Homing Mode
MPG Input Mode
Backlash Correction
El Sensor Active Level Mode

AMP Fault Level 1+ Active High | 1: Active High | 1: Active High | 1: Active High |
Inposition Level 0 : Active Low ﬂ 0 : Active Low j 0 : Active Low j 0 : Active Low |
0 - Active Low _~| 1: Active High |0 Active Low |0 Active Low |
Limit Level 0 : Active Low ﬂ 0 : Active Low j 0 : Active Low j 0 : Active Low |
Latch Level 0 : Active Low |0 Active Low |0 Active Low |0 Active Low |

Stop Action Mode

Software Limit

Compare Output

ETC

=l EES HE(A ==

Variables of common parameters

Stop Operation Mode
Set the stopping operation of output pulse of motor according to the
condition.

Limit Operation

1: Slow Down Stop

(Decelerate to stop when limit sensor is detected)
2 : Emergency Stop (default)

(Immediate stop when limit sensor is detected)

Amplifier Fault Level

1: Slow Down Stop

(Decelerate to stop when servo alarm is detected)
2 : Emergency Stop (default)

(Immediate stop when servo alarm is detected)

Soft Limit Positive Operation
0 : No Action (default) (Do not stop)
1: Slow Down Stop

(Decelerate to stop when software limit value is exceeded)
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2 : Emergency Stop

(Immediate stop when software limit value is exceeded)

Soft Limit Negative Operation

0 : No Action (default) (Do not stop)

1 : Slow Down Stop

(Decelerate to stop when software Limit value is exceeded)
2 : Emergency Stop

(Immediate stop when software Limit value is exceeded)

CPU Run to Stop Action

1 : Slow Down Stop (default)

(Decelerate to stop when CPU Run to Stop)
2 : Emergency Stop

(Immediate to stop when CPU Run to Stop)

Software Limit
Software Limit High

(Upper limit value to use at Soft Limit Positive Action)
Software Limit Low

(Lower limit value to use at Soft Limit Negative Action)

Common Parameter Setting

slot #1 : X8-POS4 - Position Module 4 Axis — — — — ——- —

Expansion General Configuration  X8-POS4 Configuration

Position 4 Axis 1 Axdis 2 Axis 3 Axis 4 Pods
Fulse Qutput Mode
Encoder Input Mode
Jog Input Mode
Homing Mode
MPG Input Mode
Backlash Correction
Sensor Active Level Mode
5 Stop Action Mode;

Limit Action 2 : Emergency Stop j 2 : Emergency Stop j 2 Emergency Stop j 2 : Emergency Stop Rd
AMP Alarm Action 2 : Emergency Stop j 2 : Emergency Stop j 2 Emergency Stop j 2 : Emergency Stop Rd
Soft Limit Positive Action 0 : No Action ~|0:No Action |0 No Action =|0:No Action -
Soft Limit Megative Action 0 : No Action j 0 : No Actien j 0 : Ne Action j 0 : No Action hd
CPU Run te Step Acticn 1 : Slow Down Stop j 1: Slow Down Stop j 1: Slow Down Stop j 1: Slow Down Stop |

Software Limit
Compare Output
ETC
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7. Operating Data

This chapter describes internal memory of positioning module. The
internal memory is divided into /O table allocation required for
operation and operating data.

1/0 Table Allocation
Variable of I/O data
Input Point Allocation List
1-axis 2-axis 3-axis 4-axis Name Description Type
X0 X10 X20 X30 Status Status display Bits
X1 X11 X21 X31
Velocity Feedback Speed feedback Float
X2 X12 X22 X32
X3 X13 X23 X33
Position Command Command pulse Float
X4 X14 X24 X34
X5 X15 X25 X35
Encoder Feedback Encoder feedback Float
X6 X16 X26 X36
X7 X17 X27 X37
MPG Input Pulse MPG input pulse Float
X8 X18 X28 X38
X9 X19 X29 X39 M Code M code Integer
X10 - - - Error Code (1-axis module) Integer
X20 X21 - - Error Code (2-axis module) Integer
X40 X41 X42 X43 Error Code (4-axis module) Integer
Status Display Bit List
1-axis 2-axis 3-axis 4-axis Name Description Type
Bit 0 Bit 0 Bit 0 Bit 0 Axis Busy During pulse output Bit
Bit 1 Bit 1 Bit 1 Bit 1 Command Ack Check flag of setting value change Bit
Bit 2 Bit 2 Bit 2 Bit 2 Axis Error Error Bit
Bit 3 Bit 3 Bit 3 Bit 3 Motion Done Pulse output Completion Bit
Bit 4 Bit 4 Bit 4 Bit 4 Reserved Reserved Bit
Bit 5 Bit 5 Bit 5 Bit 5 AMP On Amplifier ON Bit
Bit 6 Bit 6 Bit 6 Bit 6 ABS Home Done ABS Homing Completion Bit




Bit 7 Bit 7 Bit 7 Bit 7 Step Run Busy During step output Bit
Bit 8 Bit 8 Bit 8 Bit 8 SW Limit + SW Limit+ Bit
Bit 9 Bit 9 Bit 9 Bit 9 SW Limit - SW Limit- Bit
Bit 10 Bit 10 Bit 10 Bit 10 Z Sensor Z Sensor Bit
Bit 11 Bit 11 Bit 11 Bit 11 HOME Sensor Homing sensor Bit
Bit 12 Bit 12 Bit 12 Bit 12 HW LIMIT+ HW Limit+ Bit
Bit 13 Bit 13 Bit 13 Bit 13 HW LIMIT- HW Limit- Bit
Bit 14 Bit 14 Bit 14 Bit 14 AMP Alarm Amplifier Alarm Bit
Bit 15 Bit 15 Bit 15 Bit 15 Reserved Reserved Bit
Output Point Allocation List
1-axis 2-axis 3-axis 4-axis Name Description Type
YO0 Y20 Y40 Y60 Bit Command Start command flag Bits
Y1 Y21 Y41 Y61 Motion Type Control code Integer
Y2 Y22 Y42 Y62 Motion Type Detailed Expansion control code Integer
Y3 Y23 Y43 Y63 Acceleration Time Acceleration time Integer
Y4 Y24 Y44 Y64 Deceleration Time Deceleration time Integer
Y5 Y25 Y45 Y65
Target Position Position command value Float
Y6 Y26 Y46 Y66
Y7 Y27 Y47 Y67
Start Velocity Start Speed Float
Y8 Y28 Y48 Y68
Y9 Y29 Y49 Y69
Target Velocity Target speed Float
Y10 Y30 Y50 Y70
Y11 Y31 Y51 Y71
Arc Path Point Arc Path Point Float
Y12 Y32 Y52 Y72
Y13 Y33 Y53 Y73 Dwell Time Dwell time Integer
Y14 Y34 Y54 Y74 Step Number Start number of step Integer
Y15 Y35 Y55 Y75 Index Start : Index Point
Step Start :
Index Go Command Long
15 words - Step End Number
Y16 Y36 Y56 Y76 16words - Repeat Number
Y17 Y37 Y57 Y77 Reserved -
Y18 Y38 Y58 Y78 Reserved -
Y19 Y39 Y59 Y79 Reserved -
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Start Command Flag List

1-axis 2-axis 3-axis 4-axis Name Description Type
Bit 0 Bit 0 Bit 0 Bit 0 E-Motion Run E-point control run Bit
Bit 1 Bit 1 Bit 1 Bit 1 P-Motion Run P-point control run Bit
Bit 2 Bit 2 Bit 2 Bit 2 Jog CW Run JOG forward direction run Bit
Bit 3 Bit 3 Bit 3 Bit 3 Jog CCW Run JOG Reverse direction run Bit
Bit 4 Bit 4 Bit 4 Bit 4 Jog Velocity Override JOG Velocity Override Bit
Bit 5 Bit 5 Bit 5 Bit 5 MPG Run MPG run Bit
Bit 6 Bit 6 Bit 6 Bit 6 Index Start Index run Bit
Bit 7 Bit 7 Bit 7 Bit 7 Home Start Home start Bit
Bit 8 Bit 8 Bit 8 Bit 8 Step Start Step start Bit
Bit 9 Bit 9 Bit 9 Bit 9 Error Clear Error clear Bit
Bit 10 Bit 10 Bit 10 Bit 10 Emergency Stop Emergency stop Bit
Bit 11 Bit 11 Bit 11 Bit 11 Stop Decelerate to stop Bit
Bit 12 Bit 12 Bit 12 Bit 12 PCLR Position Counter Error Clear Bit
Bit 13 Bit 13 Bit 13 Bit 13 AMP On Amplifier ON Bit
Bit 14 Bit 14 Bit 14 Bit 14 AMP Error Clear Amplifier Error Clear Bit
Bit 15 Bit 15 Bit 15 Bit 15 Reserved Reserved Bit




Control Code List

Value | Motion Function Description Cycle
0 None Setting error
1 RMOVE Minor axis of relative movement command
2 AMOVE Minor axis of absolute movement command
3 VMOVE Minor axis of velocity movement command (JOG)
4 PMOVE Minor axis of inching movement command
5 MPG_MOVE Minor axis of MPG movement command
6 HOME Minor axis of home movement command
7 L_RMOVE Multiple axis of relative movement command
8 L_AMOVE Multiple axis of absolute linear interpolation
9 C_RMOVE_XY Multiple axis of relative circle interpolation (pivot interpolation)
10 C_AMOVE_XY Multiple axis of absolute circle interpolation (pivot interpolation)
11 C_RMOVE_PATH Multiple axis of relative circle interpolation (Via point interpolation) For 3-axis interpolation, only
1/2/3 axes can be used. 4-axis
12 C_AMOVE_PATH Multiple axis of absolute circle interpolation (Via point interpolation) cannot be used
13 C_RMOVE_DEGREE | Multiple axis of relative circle interpolation (Rotation angle interpolation)
14 C_AMOVE_DEGREE | Multiple axis of absolute circle interpolation (Rotation angle interpolation)
Detailed Control Code List
Bit No | Symbol Description Remark
Bit 0 Trapezoid/S-Curve 0 : Trapezoid, 1: S Curve
Bit 1 List Motion Enable (Deleted) | O : Diable, 1 : Enable Continuous control flag at step motion
Bit 2 CW/CCW Direction 0:CW, 1:CCW V\_/hen_ interpolating circular arc pivot or home
direction
Bit 3 Reserved 0
Bit 4 Reserved 0
Bit 5 Reserved 0
Bit 6 Reserved 0
Bit 7 Reserved 0
Bit 8 Axis #1 Enable Interpolation axis enable at multi-axes interpolation
Bit 9 Axis #2 Enable Interpolation axis enable at multi-axes interpolation
Bit 10 | Axis #3 Enable Interpolation axis enable at multi-axes interpolation
Bit 11 | Axis #4 Enable Interpolation axis enable at multi-axes interpolation
Bit 12 | Reserved 0
Bit 13 | Reserved 0
Bit 14 | Reserved 0
Bit 15 | Reserved 0
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I/0O Data Setting

In XGPC's project tree, status information can be read or default
value can be set by using the status module of position module.

Position Module Status == e
ON/OFF clEmn CLEAR o i 10 16 2 ASC | = | EER-
Slot 1 4 Axis ]
Address Type Walue Meaning Description -
++ |nput Status Flag Bits =
*1.1.00 Eit 0 1 Auis Auis Busy
»1,1.01 Bit 1] 1 Axis Command Ack
»1,1.02 Bit 1] 1 Axis Axis Error
#1103 Bit 0 1 Axis Motion Done
©1,1.0.4 Bit 1] 1 Axis Home Done
%1105 Bit 0 1 Axis AMP On
#1106 Bit 0 1 Axis M Code On
®1.1.07 Bit 0 1 Auis StepRun Busy
1,108 Bit 0 1 Axis W Limit +
1,109 Bit 0 1 Axls W Limit -
#1,1,010 Bit 0 1 Axis Z Sensor
#1101 Bit 1] 1 Axis HOME Sensaor
®1.1.012 Bit 0 1 Axis HW LIMIT+
®1,1,013 Bit 0 1 Axls HW LIMIT-
#1,1,014 Bit 0 1 Axis AMP Alarm
*1.1.015 Eit 0 1 Axiz Step Interpolation Run Busy
=+ |nput Status
EARN Float 0o 1 Axis Velocity Feedback
$1,1.3 Float 0.0 1 Axis Position Cornmand
X115 Float 0.0 1 Axis Encoder Feedback
*1.1.7 Float 0o 1 &xis MPG Input Pulse
*1.1.9 Integer 0 1 Axis M Code
#1,1,40 Integer 0 Mo Errar 1 Axis Error Code
++ Output Command Flag Bits
Y0,1,0,0 Bit 1] 1 Axis E-Motion Run
Y0,1,0.1 Bit 1] 1 Axis P-Motion Run -




Internal Memory

This section explains the internal memory that can be used when
applying the positioning module.

Index Run Data

The point for index run supports 32 points and the address for
running is as follows.

Output Address Name Output Address Name
Y0.4.15 Y0.4.16
Bit 0 Index Point 0 Bit 16 Index Point 16
Bit 1 Index Point 1 Bit 17 Index Point 17
Bit 2 Index Point 2 Bit 18 Index Point 18
Bit 3 Index Point 3 Bit 19 Index Point 19
Bit 4 Index Point 4 Bit 20 Index Point 20
Bit 5 Index Point 5 Bit 21 Index Point 21
Bit 6 Index Point 6 Bit 22 Index Point 22
Bit 7 Index Point 7 Bit 23 Index Point 23
Bit 8 Index Point 8 Bit 24 Index Point 24
Bit 9 Index Point 9 Bit 25 Index Point 25
Bit 10 Index Point 10 Bit 26 Index Point 26
Bit 11 Index Point 11 Bit 27 Index Point 27
Bit 12 Index Point 12 Bit 28 Index Point 28
Bit 13 Index Point 13 Bit 29 Index Point 29
Bit 14 Index Point 14 Bit 30 Index Point 30
Bit 15 Index Point 15 Bit 31 Index Point 31

After index run in program, operation is performed by index point
allocation. Index point operates at Rising Edge.

The index run data in the positioning module can be up to 32 points
and the contents are as follows.

Index Point Data Structure Setting Range
Offset 1-axis 2-axis 3-axis 4-axis Contents

0 0 16 32 48 Control code

1 1 17 33 49 Expansion Control
code

2 2 18 34 50 Acceleration Time

3 3 19 35 51 Deceleration Time

4 4 20 36 52 Position command

5 5 21 37 53 value

673 673 gg gg gg Start Velocity
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24

40

56

25

41

57

Target Velocity

26

42

58

27

43

59

Arc Path Point

28

44

60

Dwell Time

29

45

61

M Code

30

46

62

31

47

63

Index start data can be set easily using X8 PM.

P2 Index Data x|
AXIS 1 <« >> | _Upload | Download | Defauft Download | Export... | Import... |
Mo, | Mation Type StepRun Type focel, Decel. |TargetPos |Startvel  Targetvel ArcPath  Dnell MCode Joheinl (CMICOW ekl sz bieds MR qoing =
6 fiore Single,End o o ] X [ [ ] ] G FF L LoadTo
1 Hong Single,End 0 0 0.0 00 0.0 0.0 n n OFF OFF (OFF (OFF (OFF OFF LoadTo 1
2 ore Single,End o o 0.0 0.0 0o 0.0 o o orr orF oFF  ofF  |oFF joFF LoadTo 2
3 Nore Single,End o o 0.0 0.0 0.0 0.0 0 0 OFF OFF OFF  |oFF  |OFF  |OFF LoadTo 3
4 None ‘Single,End 0 0 0.0 0.0 0.0 0.0 o o OFF (OFF (OFF (OFF (OFF OFF LoadTo 4
5 Nore Single,End o o 0.0 0.0 0.0 0.0 0 0 OFF OFF OFF  |OFF  |OFF  |OFF LoadTo 5
6 HNone ‘Single,End 0 0 0.0 0.0 0.0 0.0 o o OFF |3FF OFF OFF OFF OFF LoadTo 6
7 MNome Single,End o o 0.0 0.0 0.0 0.0 o o OFF OFF OFF OFF OFF OFF LoadTe 7 oo
8 HNone Single,End 0 0 0.0 0.0 0.0 0.0 o o OFF |3FF \OFF \OFF \OFF OFF LoadTo 8
9 Nore Single,End o o 0.0 0.0 0.0 0.0 0 0 OFF OFF OFF  |oFF  |OFF  |OFF LoadTo 9
10 None ‘Single,End 0 0 0.0 00 0.0 0.0 n n OFF OFF OFF OFF OFF OFF LoadTo 10
11 |fione Single,End o o 0o 00 0o 0.0 o o orr orF oFF  lorF  [o joFF LoadTo 11
12 MNone Single,End 0 0 0.0 00 0.0 0.0 n n OFF OFF \OFF \OFF \OFF OFF LoadTo 12
13 |fione Single,End o o 0o 00 0o 0.0 o o orr orF oFF  lorF  [o joFF LoadTo 13
14 None Single,End 0 0 0.0 00 0.0 0.0 n n OFF OFF \OFF \OFF \OFF OFF LoadTo 14
15 |fione Single,End o o 0o 00 0o 0.0 o o orr orF oFF  lorF  [o joFF LoadTo 15

T




Step Start Data

Address for step start is as follow.

Parameter

Data Table

Initial Setting Value

Setting Range

Step Start Number

Y0.A.14

0

1~512

Step End Number

Y0.A.15

0

1~512

Repeat Number

Y0.A.16

0

0~ 32,767

The index run data in the positioning module can be up to 512 points
and the contents are as follow.

Step Start Data Structure

Setting Rang_]e

Offset

1-axis 2-axis

3-axis

4-axis

Contents

16 32

48

Control code

17 33

49

Expansion Control code

18 34

50

Acceleration Time

19 35

51

Deceleration Time

20 36

52

21 37

53

Position command value

22 38

54

23 39

55

Start Velocity

24 40

56

OO (N[O~ (WIN|=|O

OO (N[O~ (WIN|=|O

25 41

Target Velocity

10

10 26 42

11

11 27 43

Arc Path Point

12

12 28 44

Dwell Time

13

13 29 45

M Code

14

14 30 46

15

15 31 47

Step start is operating after step data setting in the program.

Step data can be set easily using X8 PM.

F2 Step Data x|
A5 1 <¢ | »» | Upload | Download | Default Download | Espott... | Import... |

Mo, otion Type st A [oecel, [Tagetros |matvel [l o [owel [cose [Tl [CHICOH I nssrl mesre Ak (et | g | 2]

1 Thone Single, End o o 0.0 0.0 0.0 0.0 o o OFF OFF OFF OFF OFF OFF LoadTo 0

2 Mone: o 0 00 00 0.0 0.0 o 0 OFF OFF OFF OFF OFF OFF LoadTo 1

3 frone o o 00 00 oo 0o o o oFF oFF oFF  |ofF  jorF |oF LoadTo 2

4 frone o o 00 00 oo oo o o oFF oFF N LoxdTos

5 Mone: o 0 0.0 0.0 0.0 0.0 o 0 OFF OFF OFF OFF OFF OFF LoadTo ¢

6 hone Single,End o o 0.0 0.0 0.0 oo o o OFF OFF OFF OFF OFF OFF LoadTo 5

7 frore o o 00 00 oo oo o o oFF oFF oFF  |oFF o |oFF LoadTos

8 Mone: o 0 0.0 0.0 0.0 0.0 o 0 OFF OFF OFF OFF OFF OFF LoadTo 7

9 frone o o 00 00 oo 0o o o oFF oFF oFF  |ofF  jorF |oF LoadTa &

10 Hore Single, End o o 0.0 00 0.0 0.0 o o OFF OFF OFF OFF OFF OFF LoadTo &

11 Hone o 0 0.0 0.0 0.0 0.0 o 0 OFF OFF OFF OFF OFF OFF LoadTo 10

12 hone o o 0.0 0.0 0.0 0.0 o o OFF OFF OFF (OFF, OFF OFF LoadTa 11

13 [nore o o 00 00 oo oo o o oFF oFF oFF  |oFF o |oFF LoadTa 12

14 Hone Single, End o 0 0.0 0.0 0.0 0.0 o 0 OFF OFF OFF OFF OFF OFF LoadTo 13

15 hone Single, End o o 0.0 0.0 0.0 0.0 o o OFF OFF OFF OFF OFF OFF LoadTa 14 ,
K1 U
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Teaching Start Data

If the teaching data is set, the encoder value or position command
value at the desired position can be copied to the index data or step
data area and used as the start data.

Step Data Position Teaching il

’rTeaching Source

& Position Command

¢ Encoder Feedback Cancel |
Target : | 1

Index © 0-31
Step : 1-R12

Interpolation Start Data

The address of interpolation data is the same as the step data, but it
has additional data area for multi axis setting.

Simultaneous Start Interpolation Data

The start instruction is executed after the start data is set first when
the program is executed simultaneously.

Data Initial
Parameter Setting Contents
Table
Value

Bit 8: 1-axis Enable
Expansion Bit 9: 2-axis Enable
Control Code ¥0.4.2 0 Bit 10: 3-axis Enable
Bit 11: 4-axis Enable
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8. Positioning Control

This chapter describes the positioning control.
E-point Control
P-point Control

Minor axis of E-point Position Control

Flow of E-point control operation

m E-point Control : Point to Point Control

When the E-point control start is turned ON, acceleration /
deceleration control of short axis is automatically performed
according to the specified data table. Acceleration/Deceleration can
be specified separately, allowing symmetric / asymmetric velocity
profiles to be generated. Trapezoid/S-Cure acceleration/deceleration
can also be selected.

When 4-axis type positioning unit is installed in slot 1
Operation

When the E-point control start is turned ON, it decelerates to stop
depending on setting.

(3) Control Code
(B) Start Velocity

() Target Velocity
Data reguired =

for operation (@) Acceleration Time

(%) Position Command Value

I
I
I
I
|
(8) Deceleration Time |
|
|
|
|

- Time({msec)

CPU->Y0.1.0.0 m |
E-point Control Start ] I
CPU <-X1.1.0.0

Pulse Qutputting __l_l_ _________________ L
CPU = X1.1.0.3 | |

Pulse Output Completion T

postonvales ORI X000

©




% When Y0.1.0.0 (E point control start contact) is turned ON by a
ladder program, the 1-axis motor starts to accelerate.

Input X1.1.0.0 is a BUSY point indicating that operation is in progress,
and X1.1.0.3 is a point indicating completion of operation.

The operation completion contact remains ON until the next operation
request is given.

Setting Data

The following data must be entered in the output data table address.
If you repeat the same operation, you do not need to reset it. The
operation is determined by the following 6 kinds of data.

- Control Code

- Start Velocity

- Target Velocity

- Acceleration Time

- Deceleration Time

- Position Command Value

m Operation Step

Step 1 : Preparations
Send data for the operation in advance to output data table.

Data required for P
E-pointcontrol run

OutputData Table

@controlcade Y _ |
(B) Start velocity -
(€) Target Velocity r=
(@ Acceleration Time 1
(E) Deceleration Time 1

|

1

(¥) Position Command Value

o ——

Step 2 Execution of Operation

When Y0.1.0.0 (E-point control start contact) is turned ON, the
operation starts. It determines whether it is S-curve
acceleration/deceleration  or  linear  acceleration/deceleration
according to the control code.

It accelerates then decelerates from the start velocity to the target
velocity by acceleration/deceleration time, and stops when it reaches
the start velocity.

This amount of movement is specified by position command value.
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X1.0.0.0 ¥0.1.0.0
Y
g '

F] E-point Control
|-

t -
| I t[ms]

\

-

I/O contact point operation before and after E-point control

Output Frequency
‘.

ft1

ft2
|
fs F‘
[ Time
| !  Whenstaziepntas:. |1 ! T’Snn signalisignored |/
|| pointis tumed ON, || when flag tum: ON
I ‘u:glué‘es\zpm | | | while pulse outputting | | |
Lz |
E-point Control Start | I"'1
il I 1 no . n
| T ns ON after 1 scan [ Tums OFFafter
Wlth (he start ccmaa | ;| completion ofpuke
/‘ uput
Flag while pulse outputting | {
X1.03.0.0 '—“L’_‘ _______ t__lf 1Scan l —f— 1sean ]
Tums ON after g T rns OFF after 1scan | ]! |
| Camp-le;ctl‘o‘pul;e I with the tzncumzct| |
| output 2 | point turned on.
| | _ |
Flag of pulse output completion | \\(A ' / | |
xL..0.3 b {—":’b 1Scan [ —F— 1scn {
| =" =
| | | N

% Flag OFF of pulse outputting and Pulse output completion ON can be
delayed as much as dwell time(Y0. A.13).

m E-point Control Start Point (Y0.A.0.0)

(1) Start E-point control based on the parameters that entered in
position unit.

(2 Does not start while the pulse outputting flag(X1.0.0.0) is turned
ON.

@ Reset when power is turned OFF.

m Pulse Outputting Flag (X1.0.0.0)

(@ It turns ON at the next scan after E point control is started, and
turns OFF when pulse output is completed.

(2 While this signal is ON, another operation is not performed.
(Excluding forced stop and decelerate to stop)

(3 Reset when power is turned OFF.



¥ This flag is common to E-point control, P-point control, JOG
operation, and Homing(Home-return) operation. (Excluding the pulse
generator input permission)

m Pulse Output Completion Flag (X1.0.0.3)

(@ It is turned ON when the pulse output is completed, then remains
until the any operation of either E-point control, P-point control, JOG
operation, Homing operation and pulse generator input permission is
started.

(2 Reset when power if turned OFF.

¥ This flag is common operation to E-point control, P-point control,
JOG operation, and pulse generator input permission.
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Example Program

Increment <Relative Value Control > : CW(+) Direction

The target position set in CW (+ direction) is set as relative movement

and moved.

X8-POS

Axis no.1 starting parameter installed in slot no.1 (Starting Command :

Table

10000 Pulse
————— —
Ball Screw
MOTOR AV LA A
- Direction

Y0.1.0 = 0x0001, E-point Control Start)

Output Data Table Setting

+ Direction

Parameter Output 1 Velocity
Data Table Setting Value

Control Code Y0.1.1 1

Expansion Control Code Y0.1.2 0

Acceleration Time[ms] Y0.1.3 100

Deceleration Time [ms] Y0.1.4 100

Dwell Time[ms] Y0.1.13 0

Position Command Value Y0.1.5 +10000.0

Start Velocity Y0.1.7 1000

Target Velocity Y0.1.9 10000.0

User Data Table Setting _
Data 1% Velocity .
Parameter Table Setting Value Setting Value

1 : Increment

Control Code N4.0 Increment 2 - Absolute

Expansion  Control . 0 : Trapezoid

Code N4.1 Trapezoid 1 S-curve

Acceleration N4.2 100 32,767

Time[ms]

Deceleration Time N4.3 0 32,767

[ms]

Dwell Time[ms] N4.4 0 Do not use in P-
point Control

Position Command -2,147,483,648 ~

Value F12.0 +10000.0 2,147,483,647

Start Velocity F12.0 1000 0~1,000,000

Target Velocity F12.2 10000.0 1~1,000,000

gl

Caution : Target position, Starting Velocity, Maximum Velocity are
Float type data. (2 word size)



Speed

| H
10000 - _‘;_ —
/i
10000 Pulse
1000 {
100 —
E-point Control Start — 100 1 t(msec)
Y0.1.0.0 n
Pulse Outputting -
X1.1.0.0 | [
Pulse Output Completion ' r—
X1.1.0.3 P R A e
Position Value R O . S
+ .

m Each Flag Operation

Starting position : 20000

Stop position : 30000

Pulse outputting flag (X1.1.0.0) turns ON at E-point control start and
turns OFF when pulse output is completed.
Pulse output completion flag (X1.1.0.3) turns ON when pulse output is
completed, then remains until the any operation of either E-point
control, P-point control, JOG operation, Homing operation and pulse
generator input permission is started.
The position value is stored in the positioning unit's internal counter

as an absolute value

m Program Example
Enter Profile and Start

0000

FHe D
0

FHs1

100

100 o

FH42
0

100

100 o

FHZ
0

R0
1000000

1

104042

FFL20
00

F0n
100000 0
1n

1

Epipd

4wz

FFla1
00

0
100000 0
10
10

DAoL

iz

FFlaz2
00

100 4

100

2

00T |14 4
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Motion Command Write Control : 15 015
1AX: dnis Brusy LAX: Axis Enor LAY profile edge select
L1000 XL102 E13.0.0 CALL
aond 11 11 [ Ecr ] BN ENO

HB-POS4 HB-POS4 SUB30 + SER HITM

1A%: E-Mation Fom
Yolnoo
{

EB-POS4

WRITE Program in Output Data Table

Commnd Write to 1AK Dosirion Module
143¢: Motion Type
o001 o COEW

EHO

H40 -I QUT [#70.1.1

143: Target Posiiom Low
copwr

HF120 4 QUT [#70.15
& qLength

1AH: Drovell Time

copw

H44 I OUT [ #¥0.1.12

m Program Notes

The output data table that inputs each control parameter is used in
common with other controls such as Acceleration/Deceleration control,
JOG operation, Homing operation (Home-return). Do not overwrite
with other conditions.

If each wvalue of the start velocity, target velocity,
acceleration/deceleration time, and position command value exceeds
the settable range, a set value error occurs and it does not start.

The starting contact number changes depending on the number of
axes and the mounting position of the unit.

The slot number to be assigned and the output data table address
change depending on the slot position and axis number of the
positioning unit.



Increment <Relative Value Control > : CCW(-) Direction

The target position set in CCW (- direction) is set as relative

movement and moved.

X8-POS

- 10000 Pulse

Table

—{ MOTOR LLVALLLAANY

ALUUNRARARVARAAY | [ (VULANTLLLLLARAANRAY

DRIVE

- Direction

+ Direction

Axis no.1 starting parameter installed in slot no.1 (Starting Command :
Y0.1.0 = 0x0001, E-point Control Start)

Output Data Table Setting

barameter Output 1= Velocity
Data Table Setting_; Value

Control Code Y0.1.1 1

Expansion Control Code Y0.1.2 0

Acceleration Time[ms] Y0.1.3 100

Deceleration Time [ms] Y0.1.4 100

Dwell Time[ms] Y0.1.13 0

Position Command Value Y0.1.5 -10000.0

Start Velocity Y0.1.7 1000

Target Velocity Y0.1.9 10000.0

User Data Table Setting
Data 1% Velocity .
Parameter Table Setting Value Setting Value

1 : Increment

Control Code N4.0 Increment 2. Absolute

Expansion Control . 0 : Trapezoid

Code N4.1 Trapezoid 1 S-curve

Acceleration

Time[ms] N4.2 100 32,767

Deceleration Time N4.3 0 32,767

[ms]

Dwell Time[ms] | N4.4 0 Do not use in P-point
Control

Position -2,147,483,648 ~

Command Value F12.0 +10000.0 2,147,483,647

Start Velocity F12.0 1000 0~1,000,000

Target Velocity F12.2 10000.0 1~1,000,000

Caution : Target position,

Float type data. (2 word size)

Starting Velocity, Maximum Velocity are
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Speed
\
|
10000 | _ _i__
- 10000 Pulse
wo |y N\
100 1 1
E-point Control Start p— 100 1 t(msec)
Y0.1.0.0 [_-I
Pulse Outputting -
X1.1.0.0 I ______________ _l.—
Pulse Output Completion ‘ I_—
X1.1.0.3 B ey e
Position Value N S . S
4 4
Starting position : 20000 Stop position : 10000

m Each Flag Operation

Pulse outputting flag (X1.1.0.0) turns ON at E-point control start and
turns OFF when pulse output is completed.

Pulse output completion flag (X1.1.0.3) turns ON when pulse output is
completed, then remains until the any operation of either E-point
control, P-point control, JOG operation, Homing operation and pulse
generator input permission is started.

The position value is stored in the positioning unit's internal counter
as an absolute value.

B Program Example
Enter Profile and Start

o000 m " g
1w OUT 140
1 1
MOV
E ENO
14w OUT 194 1
1 1
MOV
= EHO
100 19 OUT 1942
100 100
MOV
oo EHO
100 19 OTT 194 3
100 100
ML
oo EHO
F00 D71 QN FF120
100000 7 1000000
10 {12
-1
ML
oo EHO
F00 D71 OnT 121
100000 7 1000000
10 4mrz
n
ML
oo EHO
F00 D71 nT 122
100000 7 1000000
10 4mrz
n
MOV
oo EHO
100 19 OTTT 14 4
100 100




Motion Command Waite Control : 15 015

1A hxisBusy  1AX: Axis Enor LA profile adge selact
%1100 X102 BI3.0.0 oL
0004 11 11 { EGR } EN

He-POs4 He-Pos4 SUE50 +SBR HUM

1AX: E-Motion Fan
¥0.1.00
¢

E8-POs4

WRITE Program in Output Data Table

Commad Wirire to LABE Dosirion Modhle
143 Motion Type

o001 o SR

HH40 AT OUT F#¥0 1.1

1A% Targer Dosition Low
copw

HF120 - OUT 4V .15
& qLength

1A Drovell Time

COPW

HH4 4 AT OUT [#V0.1.12

m Program Notes

The output data table that inputs each control parameter is used in
common with other controls such as Acceleration/Deceleration control,
JOG operation, Homing operation (Home-return). Do not overwrite
with other conditions.

If each wvalue of the start velocity, target velocity,
acceleration/deceleration time, and position command value exceeds
the settable range, a set value error occurs and it does not start.

The starting contact number changes depending on the number of
axes and the mounting position of the unit.

The slot number to be assigned and the output data table address
change depending on the slot position and axis number of the
positioning unit.
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Absolute <Absolute Control>

Set the movement amount setting type as “Absolute”, and set the
direction of rotation of the motor to positive (The elapsed value
increases).

X8-POS
] I i
7] : Move to absolute 25000 position
= no matter where the current position is.
Table
—— 1 o _——_ 3
[ —————
_____ T
d i d h
— MOTOR AUVLAAAANY | }\\-\.‘\ ALEVUUUAARAARAAY | | ((EREETETTRNRTRY)
o i —
%= 1 Ball Screw t
- Direction 10000 25000, pirection

Axis no.1 starting parameter installed in slot no.1 (Starting Command :
Y0.1.0 = 0x0001, E-point Control Start)

Output Data Table Setting

Output 1% Velocity
Parameter Data Table Setting Value
Control Code Y0.1.1 1
Expansion Control
Code Y0.1.2 0
Acceleration Time[ms] Y0.1.3 100
Deceleration Time
[ms] Y0.1.4 100
Dwell Time[ms] Y0.1.13 0
Position Command Y0.1.5 25000.0
Value
Start Velocity Y0.1.7 1000
Target Velocity Y0.1.9 10000.0
User Data Table Setting
Data 1= Velocity .
Parameter Table Setting Value Setting Value
1 : Increment
Control Code N4.0 Increment 2 - Absolute
Expansion  Control . 0 : Trapezoid
Code N4.1 Trapezoid 1: S-curve
et N4.2 100 32,767
Time[ms]
Deceleration  Time N4.3 0 32767
[ms]
Dwell Time[ms] N4.4 0 Do not use in P-point
Control
Position Command -2,147,483,648 ~
Value F12.0 +25000.0 2,147,483,647
Start Velocity F12.0 1000 0~1,000,000
Target Velocity F12.2 10000.0 1~1,000,000

Caution : Target position, Starting Velocity, Maximum Velocity are
Float type data. (2 word size)



10000
[ 15000 Pulse
1000
r i L T t(msec)
E-point Control Start BT 1100
Y0.1.0.0 (E-Run) = e
Pulse Outputting Flag _n
X1.1.0.0 (Busy) :
Pulse OutputCompletionFlag [ ., 7
X1.1.0.3 (Motion Done) l
VAR N G SE—
' N
+ ‘
- Starting position : 10000 L. Stop position:25000

m Each Flag Operation

Pulse outputting flag (X1.1.0.0) turns ON at E-point control start and
turns OFF when pulse output is completed.

Pulse output completion flag (X1.1.0.3) turns ON when pulse output is
completed, then remains until the any operation of either E-point
control, P-point control, JOG operation, Homing operation and pulse
generator input permission is started.

The position value is stored in the positioning unit's internal counter
as an absolute value

m Program Example
Enter Profile and Start

0000 w Mow FHO
24 OUT -H4 0
2 0
MOV
= EHO
14 OUT [-H3.1
1 0
MOwW
EH EHO
100 {1 00T |14 2
100 0
MOW
EN ENOD
100 I OUT -H4 2
100 0
MUL
EH EHO
FO0 AL OUT [-F120
an 00
1n-mr2
1n
MOV
EH EHO
10000 419 OUT [-F12.1
10000 00
UL
EH EHO
00 {IN1 00T [-F122
on 00
1n-m¥z
1n
MOwW
EN EHO
100 {1 OUT |14 4
100 0
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Motion Command Write Control : 15 015
1AX: dnis Brusy LAX: Axis Enor LAY profile edge select
L1000 XL102 E13.0.0 CALL
aond 11 11 [ Ecr ] BN ENO

HB-POS4 HB-POS4 SUB30 + SER HITM

1A%: E-Mation Fom
Yolnoo
{

EB-POS4

WRITE Program in Output Data Table

Commnd Wite to 14X Position Module
1AH: Motion Type

0001

copwr
ENO

#H4 0 N OUT |-#¥0.11

1AH: Turget Position Low

copwr
EN ENO

#F120 +IH OUT |-#¥0.15

1A% Dmvell Time

copwr
EN ENO

#H4 4 N OUT | #¥0.113

m Program Notes

The output data table that inputs each control parameter is used in
common with other controls such as Acceleration/Deceleration control,
JOG operation, Homing operation (Home-return). Do not overwrite
with other conditions.

If each wvalue of the start velocity, target velocity,
acceleration/deceleration time, and position command value exceeds
the settable range, a set value error occurs and it does not start.

The starting contact number changes depending on the number of
axes and the mounting position of the unit.

The slot number to be assigned and the output data table address
change depending on the slot position and axis number of the
positioning unit.



Minor Axis of P-point Position Control

Flow of P-point Control Operation

m P-point Control : Continuous Movement Control

When the contact-point is turned ON for start-up,
acceleration/deceleration is repeated and stopped according to the
setting of the specified data table.

By confirming the command confirmation contact-point, it is possible
to move the continuous movement repeatedly several times.
Acceleration/deceleration can be specified, allowing
symmetric/asymmetric  velocity profiles to be generated.
Trapezoidal/S-curve acceleration/deceleration can also be selected.

Mounting the 4-axis type positioning unit in slot 1

Example Operation

When the contact is turned ON to start the P-point control,
acceleration/deceleration is repeatedly moved and stopped according
to the setting.

T .
i [ i i
! ! |@ Control Code|
Data required {@Control Code 1@ Control Code |(® Start Velodity
for operation B StartVelocity | (B Start Velocity . H
| h 1S Target
\©TargetVelodty @ TargetVelocity | Velocity
:@A::EI.TimE :@A::EI.TimE :@ Accel. Time
i i i
V& Decel. Time | Decel. Time \& Decel. Time
I I
:E Position (%) Position \(E Position
} CommandValue | CommandValue | Command
1 Value
I o . il
i

Speed

A
(T

Executed
P-point Control

Data Set 1 11

CPU ->¥0.1.01
P-point Control Start

CPU =-X1.101
set Value Change Confirmation

CPU = X1.1.0.0{Busy)
Pulse Outputting

CPU «<- ¥1.1.0.3(Motion Done)
Pulse Output Completion

‘ Position Value

When Y0.1.0.1 is turned ON by the ladder program,
TIP the 1st axis motor starts to accelerate.
Input X1.1.0.0 is a BUSY contact-point indicating that
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operation is in progress, and X1.1.0.3 is a contact-
point indicating completion of operation.

After completion of operation, the operation
completion contact-point remains ON until a new
operation request is given.

% Supported Speed Profile

Target Velocity el .

Start Velacity :::_------------_::Z _________ ]] _________ }} _________ \

acc!l= 0 acc!l= 0 acc == 0 acc == 0
dec 1= 0 dec == 0 dec == 0 dec 1= 0

In the third of these profiles, the starting speed will be meaningless.

If the acceleration is 0 and the deceleration is present as in the fourth
case, the specified target speed is used as the starting speed, and
the value entered as the starting speed is used as the lower speed of

deceleration.

Start velocity _____ __________.
Target Velocity ----- -
b| dec

As shown in the figure above, if the starting velocity is higher than the
target velocity, the profile will start to decelerate immediately and the
acceleration time will be ignored (Do not care process).

If the starting velocity is larger than the target velocity
TIP as described above, the deceleration starts
immediately. Therefore at low speed, it takes a long
time to reach the target position. Use the fourth profile
if necessary.

% P-point Control Velocity Profile Application Example

([ - ([ | 3

Setting Data

Each step of I, Il, and lll in the figure on the previous page, it is
necessary to input to the address of the output data table in order of
the operation to execute the data as shown below. Check the setting
value change confirmation flag (X1.1.0.1) and enter it in order.



Tl T,
Control Code Control Code
Start Velocity Start Velocity
Target Velocity Target Velocity
Acceleration/Deceleration Time Acceleration/Deceleration Time
Position Command Value Position Command Value

m Operation Step

Step 1 : Preparation
For [ | ] operation, send data to output data table in advance.

Qutput Data Table

Data for Ml \/)

7 \ g :
/ (@ Control Code b :
| - | -

(®) Start Velocity -
I ST
| (© Target Velocity I
| @ Accel./Decel. Time 1
I ® Position Command value |
| |
\ /

— o o

Step 2 : [ | ] Execution of Operation

Starts operation when P point control start contact-point Y0.1.0.1 is
turned ON.

At this time, the constant value change confirmation flag X1.1.0.1
turns ON, and then the start contact Y0.1.0.1 turns OFF again. When
the set value change confirmation flag X1.1.0.1 turns ON, it means
that the command has been received. If the start contact Y0.1.0.1 is
set to OFF, the set value change confirmation flag X1.1.0.1 turns OFF
when the next command is ready to be received again.

Step 3: "Il ; Operation Execution

After confirming that the value change confirmation flag X1.1.0.1 is
OFF, data for [Il] operation is transferred to the output data table.
After the data is transferred, if the P-point control start contact

Y0.1.0.1 is turned ON after 1 scan, "llI" operation is prepared. If data
is transferred, after turning on the P-point control start contact
Y0.1.0.1 after 1 scan, "lI" operation is prepared. Then, when the []

operation is completed and the target position of [I] is reached, the
operation starts continuously without stopping.
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il

\

—> Dpatafor "l
yTTTTTTTT £y Share Memory
I 1
T 3 & e 2 gy 5| 1 1
ante ) By O BGFEE 0 1
: i) e 1 1 —
k. | £ 1 (© TargetVelocity 1 C’—>
S : : 1
‘ H I'gl : @ Accel. [Decel. Time
! ot il 1 1
| 1
I
’

(& Position
CommandValue

If the set value change confirmation flag X1.1.0.1 turns ON after the
P-point control start contact-point Y0.1.0.1 turns ON, the start
contact-point Y0.1.0.1 turns OFF again.

When the command confirmation contact X1.1.0.1 turns ON, it means
that the command has been received. When the start contact-point
Y0.1.0.1 is turned OFF and ready to receive the next command again,
the command confirmation contact-point X1.1.0.1 turns OFF.

Step 4 : Tlll ;Operation Execution

After confirming that the set value change confirmation flag X1.1.0.1
is OFF, data for [lll] operation is transferred to the output data table.

If data O is transmitted, after "1" scan, turn on the P-point control start
contact-point Y0.1.0.1 and "llI" operation is prepared. There after,
when the operation of [ll] is completed and the target position of [Il] is
reached, the operation starts continuously without stopping.

| \

If the set value change confirmation flag X1.1.0.1 turns ON after the
P-point control start contact-point Y0.1.0.1 turns ON, the start
contact-point Y0.1.0.1 turns OFF again.

When the command confirmation contact X1.1.0.1 tunrs ON, it means
that the command has been received.




When the start contact-point Y0.1.0.1 is turned OFF and ready to
receive the next command again, the command confirmation contact-
point X1.1.0.1 turns OFF.

Step 5: TlIl ; Operation Completion

Before the "Il ; operation ends, if the following data is not prepared

in advance, and if the new P-point control start contact Y0.1.0.1 is not
turned on, it will be completed automatically.
When all operations are completed and movement is stopped, the
move completion contact X1.1.0.3 turns ON.
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I/0O Contract-point Operation before and after the P-point

Control

Executed
P-point Control
Time

Output after 1scan after  Output after completion of previous
Starting contact ON command after starting contact ON

I
>« > - '
CPU->Y0.1.0.1
P-point Control Start '
af; ;
CPU<-X1.1.01
Set Value Change Confirmation |_|_|—‘_,_|
ﬂN‘aﬂEr 1scan after
starting contact ON ,
CPU = X1.1.00 - e
Pulse Qutputting
* Note 2,
OFF after 1scan after

Within 1scan after completion of pulse output > -
CPU<-X1.1.03 Busy OFF/ Done ON e

Pulse Output Completion

starting contact ON

Position Value L SO T ,
*Note 1
TIP Command Ack contact OFF point is within 1 scan after

the start contact OFF, but if there are more than 3
consecutive commands that have already been
entered but have not yet started to move, at least one
command may be delayed until the movement is
completed

*Note 2
Pulse outputting OFF and the pulse output completion
ON can be delayed as much as Dwell time(Y0.1.1.3).

m P-point Control Start Contact-point (Output Y0.4.0.1)

(1 Starts P-point control based on the parameters entered in position
unit. When the set value change confirmation flag (X1. o .0.1) turns
on, the P-point control start contact (Y0.A.0.1) must be turned off

@ If the command confirmation contact (X1. o .0.1) is OFF even
while the pulse outputting flag (X1. o .0.0) is ON, a new target
position is set and the P-point control start contact-point is turned ON
again. Therefore you can prepare the next command to be moved

(@ Reset when power is turned OFF



m Set Value Change Confirmation Flag (Input X1.0.0.1)

(O P point control starts and turns ON after 1 scan.

(2 This is a flag that indicates that the command has been delivered
when the command is sent to the P point control start contact
(Y0.a.0.1).

The point at which the set value change confirmation flag turns OFF
is the point at which the continuous move command in the internal
wait is processed and a new continuous move command can be
received.

(@ Reset when power is turned OFF.

m Pulse Outputting Flag (Input X1.0.0.0)

(D It turns ON at the next scan after P point control is started, and
turns OFF when pulse output is completed.

@ It remains ON until the pulse output is completely stopped. It is
turned OFF when the pulse output stops even if the movement
operation is completed and stopped or forced stop or deceleration
stop on the way.

(@ Reset when power is turned OFF.

X This flag is common to E-point control, P-point control, JOG
operation, MPG operation and Homing(Home-return) operation.

m Pulse Completion Flag (Input X1.0.0.3)

(@ It is turned ON when pulse output is completed, and then remains
until E point control, P point control, JOG operation, MPG operation,
and Homing(Home-return) operation are started.

@ Reset when power is turned OFF.

X This flag is common to E-point control, P-point control, JOG
operation, MPG operation and Homing(Home-return) operation.
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Program Example

Increment <Relative Value Control > : CW(+) Direction

Set the movement amount setting type as “Increment”, and set the
direction of rotation of the motor to positive (The elapsed value
increases). Moves continuously by setting the set target position as

the relative movement amount.

Position Unit [4-axis)

Ball Screw

Table

MOTOR A

i

MOTOR DRIVE

- Axis

Example of the 1*" axis starting parameter installed in slot 1 (Start
Command : Y0.1.0 = 0x0002, P-point Control Start)

Output Data Table Setting

Parameter Output Data 1% Velocity 2" Velocity 3" Velocity
Table Setting Value Setting Value Setting Value
Control Code Y0.1.1 1 1 1
Expansion
Control Code Y0.1.2 0 0 0
et Y0.1.3 100 100 500
Time[ms]
Deceleration Y0.1.4 100 100 500
Time [ms]
Dwell Time[ms] | Y0.1.13 0 0 0
Position
Command Y0.1.5 5000 15000 6000
Value
Start Velocity Y0.1.7 500
Target Velocity Y0.1.9 5000 20000 500

Caution : Target position, Starting Velocity, Maximum Velocity are
Float type data. (2 word size)

User Data Table Settin

1st zﬂ 3rd
Data Velocity Velocity Velocity .
Parameter Table Setting Setting Setting Setting Range
Value Value Value

Control Code N4.0 Increment Increment | Increment ! Increment
2 : Absolute

Expansion . . . 0 : Trapezoid

Control Code N4.1 Trapezoid Trapezoid | Trapezoid 1 S-Curve

Acceleration N4.2 100 100 0 32,767

Time[ms]

Deceleration N4.3 0 0 500 32,767

Time [ms]

Dwell Time[ms] | N4.4 0 0 0 Do not use in P-
point control

Position F12.0 5000 15000 6000 -2,147,483,648 ~




Command Value

2,147,483,647

Start Velocity F12.0

500

0~1,000,000

Target Velocity F12.2

5000

20000

500

1~1,000,000

Caution : Target position, Starting Velocity, Maximum Velocity are

Float type data. (2 word size)

Speed

Executed
P-point Control

Data Set 1 11 N

CPU ->Y0.1.0.1
P-point Control Start

CPU <-X1.10.1
Set Value Change Confirmation

CPU <-X1.1.0.0

CPU < X1.1.0.3(Motion Done)
Pulse Output Completion

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

'
i 1 1 :
Pulse Outputting i i
— . e e
i v 1
' ' '
1 ' '

Position Value

Start Poisition Position of'I'
10000

m Program Example
Enter Profile

[y
)

15000

Stop Position
36000

Time
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g 0001
v
o
BanBrL
1001
o1s farz
015
" mo
Ban 8L ol
o901 pan
onea
on
m32
o

w ™ a
Start Program
Miotion Command Wit Cortrol : 137 =] §
LA Command Ack LA fors Bror LM profile edge select
H1101 HL1D2 B1Z00 CALL
0000 14 14 [ Eck } o EHO
Ha-ros4 Ea-ros4 SUEBS0 4SER MUK
1AZ: P-Motion P
010l
Ha-r024
ESL
oty EHO
HBZ 3 - Data Table
CRILD 4 CTRL
Bz2.15 ABIT
24 Length
OEubleDame
TEA =g
B33
ool — | = MOV -,
14 OUT B33
1 [>0000000000000000
WRITE Program in Output Data Table
Command Wit to 105 Dosirion Iioduls
143: Motion Type
0001 copwr
H40 -I QUT [#70.1.1
4 qLength
143: Target Position Low
copwr w0
HF120 4 QUT [#70.15
& qLength
1AH: Drovell Time
copwr
ENO
H44 I OUT [ #¥0.1.12
L qLength




Increment <Relative Value Control> : CCW(-) Direction

Set the movement amount setting type as “Increment”, and set the
direction of rotation of the motor to positive (The elapsed value
increases). Moves continuously by setting the set target position as
the relative movement amount.

Position Unit (4-axis)

1 -
- Table
- 26000 Pulse
— > TR, Ball Screw
ﬁ —| motor AT )| At :I
3= - Axis + Axis
MOTOR DRIVE
Example of the 1% axis starting parameter installed in slot 1 (Start
Command : Y0.1.0 = 0x0002, P-point Control Start)
Output Data Table Setting
Output st . nd . rd .
Parameter Data s1 _Velomty s2 _Velomty s3 _Velomty
Table etting Value etting Value etting Value
Control Code Y0.1.1 1 1 1
Expansion
Control Code Y0.1.2 0 0 0
Acceleration Y0.1.3 100 100 500
Time[ms]
Deceleration
Time [ms] Y0.1.4 100 100 500
Dwell Time[ms] | Y0.1.13 0 0 0
Position
Command Y0.1.5 -5000 -15000 -6000
Value
Start Velocity Y0.1.7 500
Target Velocity Y0.1.9 5000 20000 500

Caution : Target position, Starting Velocity, Maximum Velocity are
Float type data. (2 word size)

User Data Table Settin

15[ zﬁ 31
Data Velocity Velocity Velocity .
Parameter Table Setting Setting Setting Setting Range
Value Value Value
Control Code N4.0 Increment Increment | Increment ! Increment
2 : Absolute
Expansion . . . 0 : Trapezoid
Control Code N4.1 Trapezoid Trapezoid | Trapezoid 1 S-curve
Acceleration N4.2 100 100 0 32,767
Time[ms]
Deceleration N4.3 0 0 500 32,767
Time [ms]
Dwell Time[ms] | N4.4 0 0 0 Do not use in P-
point control
Position -2,147,483,648 ~
Command Value | 7720 -5000 -15000 -6000 2,147,483,647
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Start Velocity

F12.0

500

0~1,000,000

Target Velocity

F12.2

5000

20000

500

1~1,000,000

Caution : Target position, Starting Velocity, Maximum Velocity are

Float type data. (2 word size)

Executed

Speed

P-point Contral

Time

Data Set | 11 I

CPU -»¥0.1.01

P-point Control Start

CPU =-X11.01

Set Value Change Confirmation

Pulse Qutputting

CPU <- ¥1.1.0.0({Axis Busy)

CPU <- ¥1.1.0.3{Motion Done)
Pulse Qutput Completion

| PositionValue

m Program Example

Enter Profile

o000

Start Poisition
36000

Position of 'I'

MoV
m =
14 ouTpReD
1 1
[
S 2
1w OUTERED
1 0
Mo
m =
1004 ouT ez
100 0
[d
B B0
100 {mw ouT Rz
100 0
ML
= 2
moa {1 ouTFz0
1000003 150000
o502
005
ML
= =20
Foa{I1 ouT|FIzL
1000003 0
005 {2
om0
L
= =0
RO OUT| P22
100000+ 20000
o5 {2
ons

Position of 'II
-16000

Stop Position
-10000
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piag-Jory ourfran
100005 Tswon
015 Ja
o1
o
o o0
Fias-jany owrfras
100000 o
w0 nea
o
o
o o
Fios-jin ouf s
100000 20000
03 nra
A
neas
w52 T
1w ourf
h !
ov
B B
o o |
> )
v
o oo
o fm ourf
0 )
ov
B oo
1o e ourf s
0 H
o
B o0
w0 Jm1 omfrn
000002 Tioon
5 Jnv
v
oL
B o0
500 Jmi1 oufra
00000 5
o5 Jna
o
oL
o oo
500 {1 ourfraa
00000 Hr
003 Jnv
005
Motion Commnd Write Corzol: 14 | §-
LAY Conmand A LAY, Jodis Baror La3profils edes select
¥11p1 ¥l1g2 1300 AL
14 14 [ Eck ] ol B0
HB-pOSH ¥B-POS SIS0 {SBRNUL
1AH: P-Motion B
Vo101
¥BPOSH
BSL
ot B0
¥E33 { Daa Table
CRILO - CTRL
3215 {BIT
2<|Langth
T 1D cme
A4 q-19
B33
Moy
—t oy ENO
1w ouT B33
1 0000000000000000
Command Write to 14X Positicn Mo dls
143 Motion Type
corw
ot B0
e {m ouT a1
+ {Langm
143 Target Positian Low
corw
0
#FLLD I QUT|-#r0LS
g
143 Dvell Tame
corw
B0
et QUT|-#7nL13
1 Lot
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Absolute <Relative Value Control> : CW(+) Direction

Automatically determines the direction to move based on the current
absolute position, and moves the set target position to the absolute position
to be moved.

Position Unit (4-axis)

Moves to the absolute position 31000,
no matterwhere the current position is

3 i i1 (& Current Position Absolute Position
DE &l all Bl # +5000 +31000
' Table
[——_—
""" > h
ﬁ — MOTOR | E AT | }m |
g Ball Screw ~
= - Axis + Axis

Example of the 1% axis starting parameter installed in slot 1 (Start
Command : Y0.1.0 = 0x0002, P-point Control Start)

Output Data Table Setting

Output st . nd . rd .
Parameter Data 1 _Velomty 2 _Velomty 3 _Velomty

Table Setting Value Setting Value Setting Value

Control Code Y0.1.1 1 1 1

Expansion

Control Code Y0.1.2 0 0 0

Acceleration Y0.1.3 100 100 500

Time[ms]

Deceleration

Time [ms] Y0.1.4 100 100 500

Dwell Time[ms] | Y0.1.13 0 0 0

Position

Command Y0.1.5 10000 25000 31000

Value

Start Velocity Y0.1.7 500

Target Velocity Y0.1.9 5000 20000 500

Caution : Target position, Starting Velocity, Maximum Velocity are
Float type data. (2 word size)

User Data Table Settin

15[ zﬁ 3rd
Data Velocity Velocity Velocity .
Parameter Table | Setting | Setting | Setting Setting Range
Value Value Value
1 : Increment
Control Code N4.0 Absolute Absolute Absolute 2 - Absolute
Expansion . . . 0 : Trapezoid
Control Code N4.1 Trapezoid Trapezoid | Trapezoid 1 S-curve
Acceleration N4.2 100 100 0 32,767
Time[ms]
Deceleration N4.3 0 0 500 32,767
Time [ms]
Dwell Time[ms] | N4.4 0 0 0 Do not use in P-
point control
Position -2,147,483,648 ~
Command Value | F720 | 10000 25000 31000 2,147,483 647
Start Velocity F12.0 500 0~1,000,000
Target Velocity F12.2 5000 20000 500 1~1,000,000




Caution : Target position, Starting Velocity, Maximum Velocity are

Float type data. (2 word size)

o000

Executed
P-point Control

Data Set | 11 1l

Speed

CPU->Y¥0.1.0.1
P-point Control Start

CPU<-X1.101
Command Ack

CPU «-X1.1.00
Axis Busy

CPU < X1103
Motion Done

Position Value

Start Poisition Position of 'I'
5000 10000
Case 1 At 120, Dcct=0
L o M
141 our |
3 2
How
P an
1w our |
f o
Hov
o an
1004z our |
m o
Hov
o mo
1004z our |z
m 100
ML
P an
w02 {m11 out| ;s
110003 a0
01z
01
L
o1 an
500 {111 out |21
110003 01
0005 {11
0003
oL
o an
F05 {111 out | 7122
1010003 3000
005 {212
005

Position of 'II
25000

Stop Position
31000

Time
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Position Command Value and Encoder Feedback Monitoring
F15.0 : Target Velocity
F15.1 : Position Command Value
F15.2 : Encoder Feedback

an| gy | 2 | =231 | =m | @Az | Zmzt
I ric.2 27774.0 Yes 0000000 51§95,000000

1
B rFis.o 500.0 Yes 1 -5000,000000 | 500640,000000

Note for P-point Control Program Creation

Caution for setting value change confirmation flag X1.0.0.1

Setting value change confirmation flag turns On/OFF at the timing as
shown below, do not overwrite on output data table at the same time.
e OFF — ON condition

% Turns ON when the set value is changed when P-point control
start command is applied.

% It is turned ON while the start command is held when P point
control pulse output is completed.

e ON — OFF condition

% When the P-point control start command is turned OFF after the
P-point control start-up is applied and the set value is changed, it is
OFF when ready to accept the next setting.

It is OFF when the new setting value is written to the
output data table and the internal memory for receiving

the next setting value exists in the positioning module.
Check the setting value change flag X1.0.0.1 in
different conditions Insert an interlock into each circuit
so that it does not change. Given information is
important information that can help to understand and
utilizing the product

Example Ladder Program



Table of Contents

LV [0 0] 01T - 11 Lo o HO
Flow of JOG Operation .........cccooveiiiiiicceee e,
Speed Change during JOG Operation...........cccccocevevncnniennccnenn,
I/0 Contact Operation of Before and After Operation .........c.c.cccccco......
Precautions for Speed Change during Operation ...........c.c.ccccceevennnen.

Program EXamPIle.........ccccrrriiiiceissecee e



Table of Contents

Flow of JOG Operation

9. JOG Operation

This chapter describes the JOG operation of position module.

m JOG Operation

When the jog start contact-point is turned ON, the axis moves at a
constant speed after accelerating using the preset parameters. When
the stop contact-point is turned ON continuously, it stops at the
moment.

Output data table contact-point for JOG start is as follows.

Output .
Parameter Data Table Initial Value Contents
1st Velocity | Y0.4.0.2 0 JOG forward direction start
Setting Y0.4.0.3 0 JOG reverse direction start
Value Y0.A.0.4 0 JOG speed change

When 4-axis type positioning unit is installed in slot 1
Operation

If the JOG start contact-point is ON, it moves after acceleration. If the
deceleration stop contact-point is ON during movement, it decelerates
for the time applied during acceleration and then stops. If the rapid
stop contact turns ON while moving, it will stop immediately without
deceleration.



. (8 JOG Cperation Paremeter —SpeedChange
Data reqguired

‘E\ i - !
for Operation (& 10G Operation Paremeter — Low-speed

(€ 10G Operation Paremeter — Startspead
(210G Cperation Paremeter — Accel /Decel.

() Start Contact-point

¥0.1.0 (00004} JOG CW Low-speed Start
¥0.1.0 [0x0014) 106G CW Speed Change
¥0.1.0 [0x0008) 106 COW Lowespeed Start
0. 1.0 [CxD018) 106 COW Speed Change

(FExpansion Control Code(YD.1.2.0)
0: Trapezoid Acceleration
1: S-curve Acceleration

elW High-zpeed

Velocity Movement
eCCW Low-speed
Executed . fMovement
106G Control H B
! 1
i @ i
' e |
; T : f —} » Time
= [ ' I
: = [ I B! |
1 ' 1 ] = 1
1 [ 1 l 1
H ] ! DG COW !
S OW Hiehe o 5 Il ]
£EL e ¥0A02 oG u\‘a- High-spead Start {OxD014] : | Lovw-speed Start | 2 :
i 0+000)
110G Start [ 1 I 1 |
Ll ] 1
.—
1
1
1

1
]
: ]
CPU < X1.1.0.0} s Busy] : H
- L]
Pulse Dutputting : H
_.-—-I_ R I

CPU < X1.1.03{ Moticn Done]
Puise Dutput Completion

Position Value

' ]
Position Decrease

% If JOG operation contact-point is ON by ladder program, it
accelerates at the pre-entered start speed and accelerates to the
target speed of high/low-speed and starts to move. When start
contact-point is turned OFF, it will decelerate and stop.

Input X1.1.0.0 is a BUSY point indicating that operation is in progress,
and X1.1.0.3 is a point indicating completion of operation.

The operation completion contact remains ON until the next operation
request is given.
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Data for Setting

The following parameter must be entered in the setting data.
a JOG Operation Parameter — Speed Change Select

b JOG Operation Parameter — Low-speed

6 JOG Operation Parameter — Start Speed

d JOG Operation Parameter — Accel./Deceleration

When the jog speed change is selected, the start
TIP speed and the target speed are connected to the
control variables assigned to the output data table.

Y0.A.3 : Acceleration/Deceleration Time
Y0.A.7 : Start Speed
Y0.A.9 : Target Speed

m Operation Step

Step 1 : Preparation
For JOG operation, enter the JOG parameter in advance.

Step 2 : Execution of Operation

Turn ON the JOG start contact-point to move. Y0.1.0.2 is CW start,
Y0.1.0.3 is JOG CCW start contact-point. When Y0.1.0.4 is OFF, it
becomes JOG low-speed movement and if it's ON, Low/High-speed
movement is performed in JOG speed change mode.

Step 3 : Operation Stop
Turns OFF the JOG start contact-point to stop. When it's OFF, it
starts to decelerate to stop.

Step 4 : Operation Completion
When the deceleration is completed and stopped, the BUSY contact-
point turns OFF and moving completion contact-point turns ON.



Speed Change during JOG Operation

m When the jog speed change selection contact-point (Y0.A.4.4) is
turned ON during jog start contact ON, the speed change mode is
activated. If it's OFF, the speed change mode is released and the
speed is changed at low speed.

Data Structure at JOG Speed Change Mode

Setting Range

Offset 1-axis 2-axis 3-axis 4-axis Contents
0 YO0 Y20 Y40 Y60
1 Y1 Y21 Y41 Y61
2 Y2 Y22 Y42 Y62
3 Y3 Y23 Y43 Y63 Accel./Decel. Time
4 Y4 Y24 Y44 Y64
5 Y5 Y25 Y45 Y65
6 Y6 Y26 Y46 Y66
7 Y7 Y27 Y47 Y67
8 Y8 Y28 Yag Yeg | Start Speed
9 Y9 Y29 Y49 Y69 Target Speed
10 Y10 Y30 Y50 Y70
11 Y11 Y31 Y51 Y71
12 Y12 Y32 Y52 Y72
13 Y13 Y33 Y53 Y73
14 Y14 Y34 Y54 Y74
15 Y15 Y35 Y55 Y75
16 Y16 Y36 Y56 Y76
17 Y17 Y37 Y57 Y77
18 Y18 Y38 Y58 Y78
19 Y19 Y39 Y59 Y79
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When 4-axis type positioning unit is installed in slot 1
Operation :

JOG Low-speed = Speed Change Mode Selection (High-speed Movement)

Velocity

“" (3 JOG Operation Parameter - Speed Change
Executed
10G Contral B R [©) JOG Operation Parameter — Start Speed
= (B) JOG Operation Parameter - Low-speed
CPU->¥0.1.0.2

JOGCW Start !

CPU->YD.1.04
10G Speed Change Selection

CPU <- X1.1.0.0{Axis Busy)

H
PulseOutputting ! : H ]
———————————————————

CPU <- X1.1.0.3{Motion Done) —‘l:
PulseOutpue Completion

Position Value

' ! Position Increase
i




Teaching after JOG Operation

m Example of Teaching after JOG Operation

When move completion contact-point is ON after JOG.

If the movement complete contact-point is turned ON after stopping
JOG movement, the read position value is the current absolute
position. For the 1st axis, [X1.1.3 ~ 4] is the command pulse position
value and [X1.1.5 ~ 6] is the encoder feedback position value

The position value is Float type data(2 word size)

<<<< Ladder Block Diagram >>>
After confirming movement completion, read current position and
save.

I/0 Contact Operation of Before and After Operation

Velocity
Executed
JoG Control |
; 1 1 1
; | H 1
; H 1
; H 1
; H 1 .
; } 1 T » Time
Outputwithinlscan Decelerateto stop h |
afterstartingcontact ON after startingcontact OFF 1 /
\ H b
! v H H 1
CPU->Y0102 el e : i
10G starn 'H ; i
| : ;
b d e
H H H H 1
, : 1 1 1 L
! ' H 1 1 H
CPU <- ¥1.1.0.0{Axis Busy) ! : H ' H e
PulseQutputting J . ] | H | H H |
] ] : 1
. ] , . :
I e Qutputwithinlscan ST T Within1scan after
y ] ' : )
> :‘_ afterstartingcontact ON ' d H _’: 'L pulse output completion
H
i
i
_______________ .
HEl
HE
i
i

CPU <- ¥1.1.0.3{Moticn Done) ' ' f
Pulse Qutput Completion 1 | ]

T ]

] ]

; ]

i ]

Position Value

Position Increase

I ' '
| Position Decrease]
I '

m JOG CW Control Start Contact-point (Output Y0.A.0.2)

(1 Starts JOG CW(Forward direction) control based on the
parameters on position module.

(@ While the start contact is ON, it continues to move in the CW
direction. When it's OFF, it decelerates to stop.

(@ Reset when power is turned OFF.

m JOG CCW Control Start Contact-point (Output Y0.A.0.3)

(1 Starts JOG CCW(Reverse direction) control based on the
parameters on position module.

(@ While the start contact is ON, it continues to move in the CCW
direction. When it's OFF, it decelerates to stop..

(3 Reset when power is turned OFF.
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m JOG Speed Change Selection Control Contact-point (Output
Y0.4.0.4)

(D The target speed is applied at high-speed based on the
parameters input to the positioning unit.

@ If it is set to high- speed (ON) or low-speed (OFF) during JOG
movement, the speed is changed and JOG moves

(@ Reset when power is turned OFF.

m Pulse Outputting Flag (Input X1.0.0.0)

(@ It turns ON at the next scan after JOG control is started, and turns
OFF when pulse output is completed.

@ It remains ON until the pulse output is completely stopped. It is
turned OFF when the pulse output stops even if the movement
operation is completed and stopped, or forced stop or deceleration
stop on the way.

@ Reset when power is turned OFF.

X This flag is common to E-point control, P-point control, JOG
operation, MPG operation and Homing(Home-return) operation.

m Pulse Output Completion Flag (Input X1.0.0.3)

@ It is turned ON when pulse output is completed, and then remains
until E-point control, P-point control, JOG operation, MPG operation,
and Homing(Home-return) operation are started

@ Reset when power is turned OFF.

X This flag is common to E-point control, P-point control, JOG
operation, MPG operation and Homing(Home-return) operation.

Precautions for Speed Change during Operation

Program Example

When moving to CCW (Reverse direction) while moving to CW
(Forward direction) by JOG movement, CCW (Reverse) movement
must be started after CW (Forward) movement stops after confirming
the movement completed contact-point.

When the JOG CW start contact (Y0.1.0.2) is ON, it moves in the
forward direction. When the JOG CCW start contact (Y0.1.0.3) is in
the ON state, it moves in the reverse direction.



{ ﬁ —{ MoToR
=
A\

JOG CW(Forward Direction) Move

]

Example of the 1*" axis starting parameter installed in slot 1 (Start

Command : Y0.1.0.2 JOG CW Start)

Data

Setting Value

JOG Operation Parameter
— Speed Change Selection

1

— Accel./Decel.(msec)

JOG Operation Parameter 100000
— Low-speed

JOG Operation Parameter 0

— Start Speed

JOG Operation Parameter 100

Detailed Motion Setting Y0.1.2.0

0 (Trapezoid Accel./Decel.)
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CW High-speed Start

Time

»
>

T
m .
&
=
@
bl
o
W
g
-
=
]
[=]

Velocity
A

Executed
10G Control

CPU->¥0.1.0.2
JOGCW Start

CPU->Y¥0.1.03
JOGCCW Start

CPU - ¥1.1.0.0

Axis Busy

Rl

CPU <-¥1.1.03
Motion Done

RXRXHRK)

e

Fosition Value

<<<< Ladder Block Diagram >>>
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10. Input Operation by Manual
Pulse Generator (MPG)

This Chapter describes the input operation by Manual Pulse
Generator (MPG).

Flow of Input Operation by Pulse Generator

m Pulse Generator Input Operation

You can manually control the motor by connecting a pulse generator
(Manual Pulse Generator).

While the pulse generator start contact (Y0.1.0.5) is turned ON, MPG
start control is performed by the pulse input to the pulse generator
You can select the number of pulses sent to the motor drive per pulse
of the pulse generator signal (Depends on the parameters entered in
the setup data).

When 4-axis type positioning unit is installed in slot 1
Operation

When the pulse generator start contact (Y0.1.0.5) is turned ON, the
motor rotates forward and backward according to the operation of the
pulse generator.



Data required

for Operation MPG Setting Parameter

a Encoder Multiplication Setting

b Encoder Direction

¢ MPG Movement

d Ratio

e MPG Mode — Maximum Speed

fMPG MOde — Max. Relative Move Amount

X1.1.7~8

T SO

Position Value

CPU -=¥0.1.0.5

MPG Start | |

CPU <-¥1.1.0.0

Axis Busy i :
_ —-I e e Ii_________
CPU <-¥1.1.0.3 ,
Motion Done )
)
_______ e

[N S ——.

¥ When the MPG start contact (Y0.1.0.5) is turned ON by a ladder
program, the 1% axis motor moves by the number of pulses input to
the pulse generator. When it is OFF, even if a pulse is input to the
pulse generator, it is ignored. Only when the number of pulses input
is ON, the amount of increase in the number of pulses is effectively
reflected in the MPG control movement distance.

¥ The amount of movement of the motor is determined by the
amount by which the MPG pulses are counted, and the direction of
movement is determined by the sign of the value being counted. The
MPG pulse count value can be checked at X1.1.7 ~ 8. (Float type
data, 2 word size

% The speed at which the motor moves depends on the speed at
which the MG pulse is counted, but the maximum speed is limited by
the “MPG mode-Maximum speed” of the setting parameter.

¥ When the MPG movement setting is MPG position movement,
BUSY contact is automatically turned OFF and movement completed
contact is ON when MPG counter is increased by the set MPG mode
- maximum relative movement amount.



% If 2 pulses of pulse generator input to the MPG terminal, are
counted as shown below

Multiplecation Setting : AB x 1
Phaseh ’—‘ ’—‘ Counter Value : + (2 * Ratio)
Multiplication Setting : AB x 2
Forward : Counter Value : + (4 * Ratio)
Rotation N Phase B ’—‘ ’—‘ Multiplication Setting : AB x 4
W Counter Value : + (8 * Ratio)
o — — Multiplication Setting : CW/CCW x 1
cow | | | | Counter Value : + (2 * Ratio)
Multiplication Setting : AB x 1
Phase A ’—‘ ’—‘ Counter Value : - (2 * Ratio)
Multiplication Setting : AB x 2
Reverse r Counter Value : - (4 * Ratio)
Rotation N A PhaseB Multiplication Setting : AB x 4
(cw) Y o o Counter Value : - (8 * Ratio)
aw Multiplication Setting : CW/CCW x 1
cew || Counter Value : - (2 * Ratio)

% The ratio of MPG related setting parameters can be set from 1 to
32, and it becomes the magnification of MPG counter.

/0 Contact-point Operation at Input Operation by Pulse Generator

Mavable state according to MPG input
e SOOI
Position Value _ QQQQ’ ___________

A
.

Motor Rotation

Movahle state within 1 scan i
after starting contact ON !
|

CPU - Y0.1.0.5
MPG Start |

CPU <-X1.1.0.0 i .
Axis Busy 1 1
- . ONﬂaﬂetr;scan e Within 1 scan after
—p 4 afterstarting — +4———  completion of
CPU <-X1.1.0.3 ! contactON | pulsi output
Motion Done  ______ u U8

m MPG Control Start Contact-point (Output Y0.A.0.5)

(1 Start MPG control based on the parameters entered in position
unit.

(2 While the start contact-point is ON, output the pulse as much as
MPG pulse counter value to the motor and move.

(3@ Reset when power if turned OFF.

m Pulse Outputting Flag (Input X1.0.0.0)



1 It turns ON at the next scan after MPG control is started, and
outputting pulse turns OFF when contact-point is OFF.

@ It remains ON until the pulse output is completely stopeed. It is
turned OFF when the pulse output stops even if the movement
operation is completed and stopped or forced stop or deceleration
stop on the way.

If the MPG movement method is position movement, the BUSY
contact is automatically turned off when the MPG counter is
increased by the set movement amount.

(@ Reset when power if turned OFF.

¥ This flag is common to E-point control, P-point control, JOG
operation, MPG operation and Homing(Home-return) operation.

m Pulse Output Completion Flag (Input X1.0.0.3)

@ It is turned ON when pulse output is completed, and then remains
until E-point control, P-point control, JOG operation, MPG operation,
and Homing(Home-return) operation are started.

If the MPG movement method is position movement, the completion
flag is automatically ON when the MPG counter is increased by the
set movement amount.

@ Reset when power if turned OFF.

¥ This flag is common to E-point control, P-point control, JOG
operation, MPG operation and Homing(Home-return) operation.

Manual Pulse Generator (MPG) Type

Program Example

m An open collector type of 24V manual pulse generator (MPG) or
rotary encoder is available.
Pulse output type supports phase A/B or CW/CCW type.

When MPG Start Contact (Y0.1.0.5) is ON, it moves in forward or
reverse direction according to the increment of the MPG counter.

X8-POS

o

Move accordingto MPG

Table
PRt cm——==s
Cmp— g
————— —-
dh
—{ MOTOR [ AVANA TRV TR T | [ |
\2 ezt

Ball Screw <
DRIVE - Axis + Axis

Example of the 1*" axis starting parameter installed in slot 1 (Start
Command : Y0.1.0.5 MPG Start)



Data [ MPG Setting Parameter) Setting Value
Encoder Multiplication Setting AfBxd

Encoder Direction Alead B

MPG Movement S5peed Movement
Ratio 10

MPG Mode — Maximum Speed 5000

MPG Mode — Max. Relative Mowve Amount 10000

Forward Rotation . Reverse Rotation |

MPG Phase A

Signal Multiplication: A/B x4

Direction : A Lead B Increasement Count

MPG Phase B Signal

MPG Counter ! ! : ! ! | ! |
X1.1.7%8 W,, MPG Ratio: 10

CPU -»¥0.1.0.5
MPG Start

CPU <-X1.1.0.0
Axis Busy

CPU <-X1.1.0.3
Motion Done

Position Value

40 Pulse

= DN
E : Rewverse Rotation

80 Pulse
Forward Rotation
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11. Index Point Operation

This chapter describes the index point setting and operation.

Flow of Index Input Operation

Index point start must be set in the index data area before execution.

m Index Start Control : Index Pointer Control

When the index start contact is turned ON, acceleration / deceleration
control of short axis is automatically performed according to the
specified index table

Acceleration/deceleration can be specified separately, allowing
symmetric/asymmetric velocity profiles to be generated. You can also
can select Trapezoid, S-shaped acceleration/deceleration.

When 4-axis type positioning unit is installed in slot 1

Operation

When contact-point is turned ON for index control, it
accelerates/decelerates, move and stop according to the setting.



; index Setting Parameter
Data required

for Operation
P (8Control Code

(B)5tart Speed

(@) Target Speed

(@ Acceleration Time
(8 Deceleration Time

(®) Position Command Value

Executed
P-point Control !

i
ON after1scan Output after completion of

afterstarting contact ON previouscommandafter
starting contact ON

Time

i
i i
[ ]
Index Point Input
o
1 ]
1 ]
: 1
PositionValue W

ON after 1scan Motor Rotation :

after starting contact ON i

i

CPU ->¥D.1.0.6 | ! I:

Index Start Contact-point e e e L L E L] i

i i

CPU<-¥1100
PulseQutputting .-———-I ___________________________________________ L-—-—
CPU <-¥1.1.0.3 |

[ T Tl e ———— bl

% When Y0.1.0.0 (E point control start contact) is turned ON by a
ladder program, the 1-axis motor starts to accelerate.

Input X1.1.0.0 is a BUSY point indicating that operation is in progress,
and X1.1.0.3 is a point indicating completion of operation.

The operation completion contact remains ON until the next operation
request is given.

Setting Data

The following data must be entered in the output data table address.
If you repeat the same operation, you do not need to reset it. The
operation is determined by the following 6 kinds of data.

- Control Code

- Start Velocity

- Target Velocity

- Acceleration Time

- Deceleration Time

- Position Command Value

m Operation Step

Step 1 : Preparation
Send data for the operation in advance to output data table.
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Index Start Data Table

Data for il .-..:: M @ip @
~ IndexControl Start * = £ 16 : :
] Y [ — | i L
I 3 start speed e PR L
g5 :

: (® Target Speed -

I
| (©) Acceleration Time I
| @ DecelerationTime |
| (@ Position Command Value |
\ 7/

Step 2 Execution of Operation

When Y0.1.0.6(Index Control Start Contact) is turned ON, the
operation starts. It determines whether it is S-curve
acceleration/deceleration  or  linear  acceleration/deceleration
according to the control code.

It accelerates then decelerates from the start velocity to the target
velocity by acceleration/deceleration time, and stops when it reaches
the start velocity.

This amount of movement is specified by position command value.

[OOSR

=

R80 R40
_( ’—( / fTDI] E-point Control




I/0 Contact-point Operation at Index Input Operation

Output Frequency
Tlpps]

ft1f
ft2

fs

Time

Inde:\c{ Control Start

Index Point
Y¥0.4.015
¥0.£.016

Pulse Qutputting
¥1[J]oo

Pulse Output Completion
¥1[l03

]
| Pulse output starts 1|
| within0.1ms |
| when the start
ll contact isON

Z

: When the pulse
| output flagis ON,
| the startsignal is
[ ignored.

t[s]

I
Output after 1|
1scan after I

Star‘tinérsontac‘t |L/ .
| |
| .

P

| | OFF after the pulse
output is
completed

ON after the pulse ||
output is
completed !

OFF after1 scan
afterstarting
contact ON

i
.
]

*¢ Flag OFF of pulse outputting and Pulse output completion ON can be
delayed as much as dwell time(Y0. A.13).
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Program Example

m Index Control Start Contact-point (Y0.A.0.6)

(O Start Index Control based on the index setting data that entered in
position unit..

(2 Does not start while the pulse outputting flag(X1.0.0.0) is turned
ON.

(3@ Reset when power if turned OFF

m Pulse Outputting Flag (X1.0.0.0)

(@ It turns ON at the next scan after index control is started, and
turns OFF when pulse output is completed.

(2 While this signal is ON, another operation is not performed.
(Excluding Forced stop and decelerate to stop).

(@ Reset when power if turned OFF

¥ This flag is common to each operation of E-point control, P-point
control, JOG operation, and Homing(Home-return) operation.
(Excluding the pulse generator input permission).

m Pulse Output Completion Flag (X1.0.0.3)

(D It is turned ON when pulse output is completed, and then remains
until one of E point control, P point control, JOG operation,
Homing(Home-return) operation and pulse generator input permission
is started.

@ Reset when power if turned OFF

¥ This flag is common to each operation of E-point control, P-point
control, JOG operation and pulse generator input permission.

2 Index Data x|
A 1 << | __>> | upload | Downioad | DefaultDownload | Export.. | Impott... |
No. | Motion Type StepRun Type fecel, |Decel. | TrgetPos |startvel [Tavgetvel |acpath Dwel wcode |TrePecif |CWICCW |Jdedl |Axek2 Mok |Bahd | o =
o Hone o o 0.0 0.0 0.0 0.0 0 o OFF OFF OFF JOFF OFF |OFF LoadTa 0
1 None o o 0.0 0.0 0.0 0.0 0 o OFF OFF OFF 'OFF GFF OFF LoadTo 1
2 hene o o 0.0 0.0 0.0 0.0 0 o OFF OFF OFF OFF OFF OFF LoadTo 2
3 e o o 00 00 00 00 0 o oFF oFF OFF _oFF  [oFF |oFF LoadTo 3
4 None o o 0.0 0.0 0.0 0.0 0 o OFF OFF OFF |OFF OFF |OFF LoadTo 4
5 None o o 0.0 0.0 0.0 0.0 0 o OFF OFF OFF (OFF OFF OFF LoadTo §
6 hNone o o 0.0 0.0 0.0 0.0 0 o OFF OFF OFF OFF OFF OFF LoadTo &
7 None o o 0.0 0.0 0.0 0.0 0 o OFF OFF OFF OFF OFF OFF LoadTo 7 i
8 |none o o 0o 00 00 00 o o oFF oFF OFF  |oFF  [oFF  |oFF LoadTo 8
9 None o o 0.0 0.0 0.0 0.0 0 o OFF OFF OFF (OFF OFF OFF LoadTa 9
10 |hone o o 0.0 0.0 0.0 0.0 0 o OFF OFF OFF \OFF GFF |OFF LoadTo 10
11 Nene o o 0.0 0.0 0.0 0.0 0 o OFF OFF OFF OFF OFF OFF LoadTo 11
12 Nore o o 00 00 00 00 o o oFF oFF OFF |oFF  [oFF |oFF LoadTo 12
13 None o o 0.0 0.0 0.0 0.0 0 o OFF OFF OFF (OFF OFF OFF LoadTa 13
14 |hone o o 0.0 0.0 0.0 0.0 0 o OFF OFF OFF JOFF OFF |OFF LoadTo 14
15  Nene o o 0.0 0.0 0.0 0.0 0 o OFF OFF OFF OFF OFF OFF LoadTo 15 -
. 0w
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Flow of Step Operation

12. Step Operation

This chapter describes step operation of position module.

m Step Operation

When the step operation contact-point is turned ON, the axis moves
at a constant speed after accelerating using the preset step operation
data. When the stop contact-point is turned ON continuously, it stops
at the moment.

Output data table contact-point for step operation is as follows.

Parameter Out_IE):;IEata Initial Value Contents
- Y0.A.0.8 0 Step start flag
;Zttt\i/r?loc'ty Y0.A.14 0 Step start number
g Y0.A.15 0 Step end number
Value Y0.4.16 0 Step repeat number

The operation data can be stored in the positioning module. Refer to
Chapter 7 “Operation Data” for the setting method.

When 4-axis type positioning unit is installed in slot 1
Operation :

If the step start contact-point is ON, it moves after acceleration. If the
deceleration stop contact-point is ON during movement, it decelerates
for the time applied during acceleration and then stops. If the rapid
stop contact turns ON while moving, it will stop immediately without
deceleration.



@ Control Code
(B Acceleration Time
Data required

for Operation (& Decelerstion Time

& StartSpeed
(€ Target Speed
() Dwell Time
Start contact-point
¥0.1.8 [0x0100) StepStart
(3 Expansion Control code
Accel /Decel. TypelY0.1.2.0)
0: Trapezoid acceleration
1:5curve acceleration
P-point Control Flag(v2.1.2.1)
0: E-point Control

1: P-point Control

Speed

Executed Step |
Control |
'
' 1
1 1
' '
Lo
I | o
T T T »
H \ H Time
' ' 1
' ' 1
' ' '
' ' '
' ' 1
CPU->Y¥0.1.0.8 ! ' '
Step Start [ 1 |
v P —————
I
H ' ' ' '
| [ ' '
CPU <-¥1.1.0.0(Axis Busy) ! " " ' !
Pulze Qutputting | I H 'I H H Step Start
[

i
CPU =-X1.1.0.3[Motion Done) |
Pulse OUtput Completion |

PositionValue  _____ ,' QQQQ‘#Q*## P ELLTETEEErEEEEEE

Decrease
|

% If Step contact-point is ON by ladder program, it accelerates at the
pre-entered start speed and accelerates to the target speed of
high/low-speed and starts to move. When start contact-point is turned
OFF, it will decelerate and stop.

Input X1.1.0.0 is a BUSY point indicating that operation is in progress,
and X1.1.0.3 is a point indicating completion of operation.

The operation completion contact remains ON until the next operation
request is given.

Data for Setting

The following parameter must be entered in the setting data.
a Control Code, Expansion Code

b Acceleration/Deceleration Time

6 Target Position, Start Speed, Target Speed

d Dwell Time, Accel./Decel. Type, Control Type

TIP During step operation, X1.1.0.0 during pulse output
and X1.1.0.7 during step pulse output operate.
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m Operation Step

Step 1 : Preparation
For step operation, enter the step parameter in advance.

Step 2 : Execution of Step

Turn ON the step start contact-point to move.

Y0.1.0.8 is step start contact-point. This is the step start contact.
When Y0.1.0.8 is OFF, step start is stopped.

Step 3 : Operation Stop
Turns OFF the step start contact-point to stop. When it's OFF, it starts
to decelerate to stop.

Step 4 : Operation Completion
When the deceleration is completed and stopped, the BUSY contact-
point turns OFF and moving completion contact-point turns ON.



Step Operation for E-point Control

m When the contact-point is turned ON for the step start,
acceleration/deceleration is repeated and stopped according to the
internal step operation data setting.

Each time the operation data is input, it is possible to repeat the
continuous movement several times by confirming the contact-point
during pulse output.

Acceleration/deceleration can be specified, allowing symmetric/
asymmetric velocity profiles to be generated. You can also select
Trapezoid, S-shape acceleration/deceleration.

Step Control -> Speed Change (Low-speed -> High-speed movement)

(8) Target Speed 2

Executed ste
P (€) Start Speed 2

control
(B) Target Speed 1

(€ Start Speed 1

1 7 H T P Time

Accel./Deceleration

: —t 3 i
CPU ->Y0.10.8 _I__ ____________________ I—
' P H H

Step Start

| — +
CPU < X0.1.0.7 e S U S | | __________
H

Step Qutputting

CPU <- X1.1.0.0
Pulse Qutputting

i

I

'

' |
CPU =- X1.1.0.3 !

Pulse Output Completion

Position Value

' Position Increase

Step Operation for P-point Control

m When the contact is turned ON for the step start,
acceleration/deceleration is repeated and stopped according to the
internal step operation data setting.

Each time the operation data is input, it is possible to repeat the
continuous movement several times by confirming the contact-point
during pulse output.

Acceleration/deceleration can be specified, allowing symmetric/
asymmetric velocity profiles to be generated. You can also select
Trapezoid, S-shape acceleration/deceleration..
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When 4-axis type positioning unit is installed in slot 1

Operation :

Step Control -> Speed Change (Low-speed -> High-speed movement)

(@) Target Speed 2
(€) start Speed
Executed step = i

cantrol

(B) Target Speed 1

<> — <>

E Accel./Deceleration

Step Start

" H i
v ' '
i ' i
T T H H
CPU -» ¥0.1.0.8 I S A ! : )
1 i H
1 i H
: ; : :
CPU <- X0.1.0.7 [ N . A
!
T ;

Step Outputting

:
H
CPU <- X1.1.0.0
H

Pulse Qutputting ~  — i ooToomooooooomommommoee i
T | ]
CPU < X1.1.0.3 I o ——————— ———— 'i“““"'" ___________
Pulse Output Completion E !
| i
H ! !
—_ J—
|
positionValue N N N TN N NS NI NS NN T

| Position Increase
i

To use the speed override during the step start, the
TIP target speed of the 1% profile and the start speed of
the 2™ profile should be set to the same value.

To end the section repeat operation, the P-motion
enable (Bit 1 of the extended control code) flag of the
step data must be turned OFF (Disable).




Step Operation for Teaching

m Example of How to Put Teaching Data in Step Data.

Position value which manually stopped the movement and position
feedback can be entered in the step data. The read position value is
the current absolute position.

For the 1st axis, [X1.1.3 ~ 4] is the command pulse position value and
[X1.1.5 ~ 6] is the encoder feedback position value

The position value is Float type data(2 word size)

<<<< Ladder Block Diagram >>>
After confirming movement completion, read current position and
save.
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/0 Contact Operation of Before and After Operation

Speed

Excuted Step

Control
Dwell
« Time '
1

» Time

H

. H ' ' ) i Decelerate to stop

1 ] : : H H

S : H : —bi 44— | after start contact-
i H point is OFF

—-»>
CPU ->Y0.1.0.8 T : H H " 1
' n n [y ]
Step Start | ' ] 1 1 I
-------- R ST S ———
' : : : ] ]
H | : | H i
CPU -> X0.1.0.7 : T H H H T
Step Pulse Outputting . ; : : : :
________ 5 s e S
! i ' ' ' '

CPU <- X1.1.0.0

1 . H H H '
1 1 1 1 H '
i H 1 1 1 o
h H H H i
Pulse Qutputting | ! ! ! ! '
4--- Outputafter — -------b--ooooobooooodooe - Within 1scan after

—» 4 1scan after Starting H H [ gl pulse output
CPU <- X1.1.0.3 i contact ON ; ; i ! completion
Pulse Output Completion s Uy Uy S U] R
! i '
: H
Position Value ... ’QQ’**”*

Position Increase Position Decrease

m Step Control Start Contact-point (Output Y0.A.0.8)

(1) Start step control based on the operation data on position module.
(@ While the start contact is ON, it continues to move. When it’s OFF,
it decelerates to stop.

(@ Reset when power is turned OFF.

m Step Execute Area Selection Contacts (Output Y0.A.14, Y0.A.15,
Y0.A.16)

(D start after the start speed and target speed are applied based on
operation data on the position module.

(2 The contents of the output are as follows.

Y0.A.14 : Step Start Number

Y0.A.15 : Step End Number

Y0.A.16 : Step Repeat Number

(@ Reset when power is turned OFF.

m Step Outputting Flag (Input X1.0.0.7)

(D It turns ON at the next scan after step control is started, and turns
OFF when pulse output is completed.

@ It remains ON until the pulse output is completely stopped. It is
turned OFF when the pulse output stops even if the movement
operation is completed and stopped, or forced stop or deceleration
stop on the way.

(@ Reset when power is turned OFF.

% This flag is common to E-point control, P-point control operation at
step start.



m Pulse Outputting Flag (Input X1.0.0.0)

(@ It turns ON at the next scan after step control is started, and turns
OFF when pulse output is completed.

@ It remains ON until the pulse output is completely stopped. It is
turned OFF when the pulse output stops even if the movement
operation is completed and stopped, or forced stop or deceleration
stop on the way.

(@ Reset when power is turned OFF.

X This flag is common to E-point control, P-point control, JOG
operation, MPG operation and Homing(Home-return) operation.

m Pulse Output Completion Flag (Input X1.0.0.3)

@ It is turned ON when pulse output is completed, and then remains
until E-point control, P-point control, JOG operation, MPG operation,
and Homing(Home-return) operation are started

(2 Reset when power is turned OFF.

X This flag is common to E-point control, P-point control, JOG
operation, MPG operation and Homing(Home-return) operation.

Precautions for Step Operation

m Operation pattern at step start only supports relative movement and
absolute movement.

m Supports profile creation and operation for each minor-axis. Use
interpolation table when performing interpolation control for multi-axis
operation.
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Program Example

m Program Example by Using Step Operation Data.

For the 4 axis module, the contents of the output data table are as

follows.
Data Structure at Step Operation Setting Range
Offset 1-axis 2-axis 3-axis 4-axis Contents
0 YO0 Y20 Y40 Y60 Step Start Flag
1 Y1 Y21 Y41 Y61
2 Y2 Y22 Y42 Y62
3 Y3 Y23 Y43 Y63
4 Y4 Y24 Y44 Y64
5 Y5 Y25 Y45 Y65
6 Y6 Y26 Y46 Y66
7 Y7 Y27 Y47 Y67
8 Y8 Y28 Y48 Y68
9 Y9 Y29 Y49 Y69
10 Y10 Y30 Y50 Y70
11 Y11 Y31 Y51 Y71
12 Y12 Y32 Y52 Y72
13 Y13 Y33 Y53 Y73
14 Y14 Y34 Y54 Y74 Step Start Number
15 Y15 Y35 Y55 Y75 Step End Number
16 Y16 Y36 Y56 Y76 Step Repeat Number
17 Y17 Y37 Y57 Y77
18 Y18 Y38 Y58 Y78
19 Y19 Y39 Y59 Y79




When the step start contact-point (Y0.1.0.8) is ON, it moves based on

operation data.

.'.c, £

Table

MOTOR

- Axis

Step CW(Forward Direction) Move

Ball Screw

1@:@]

Axis no.1 starting parameter installed in slot no.1 (Starting Command :

Y0.1.0.8 Step start)

Output Data Table Setting

ST . nd = rd .
Parameter Output Data 1 _Velocnty 2 _Veloclty 3 _Velocnty
Table Setting Value | Setting Value | Setting Value
Control Code Y0.1.1 1 1 1
Expansion Control
Code Y0.1.2 0 0 0
Acceleration Time[ms] | Y0.1.3 100 100 0
Deceleration Time Y0.1.4 0 0 100
[ms]
Dwell Time[ms] Y0.1.13 0 0 0
Position  Command | 4 5 5000 15000 -20000
Value
Start Velocity Y0.1.7 500 5000 15000
Target Velocity Y0.1.9 5000 15000 20000

Caution : Target position, Starting Velocity, Maximum Velocity are
Float type data. (2 word size)

Setting for Internal Operation Data of Position Module

9 step Data x|
AXIS << | ES | Default Download | Upload | Import .., | Export ... |

No. | Motion Type Accel.  Decel.  |TargetPos Start Vel Target el Arc Path Dwel Mcade ;[g”ffgid’ Eiioten g“:‘;ﬁﬂ E|

36 |one o o 0.0 0.0 0.0 0.0 o o oFF OFF OFF =

37 |none o o 0.0 0.0 00 0.0 o o oFF oFF oFF

38 |none o o 0.0 0.0 0.0 0.0 o o oFF OFF OFF

39 |none o o 0.0 0.0 00 0.0 o o OFF OFF OFF

40 |RMOVE 100 0 5000.0 10.0 5000.0 0.0 [ 40 OFF Gn OFF

41 [RMOVE 100 0 15000.0 50000 15000.0 0.0 o 41 OFF on OFF

42 [RMOVE o 100 20000.0 10000.0 20000.0 0.0 o 4z CoFF OFF OFF

43 |none o o 0.0 0.0 0.0 0.0 o o oFF OFF OFF

44 |none o o 0.0 0.0 0.0 0.0 o o OFF OFF OFF

45 |none o o 0.0 0.0 0.0 0.0 o o oFF OFF OFF

46 |None [ 0 0.0 0.0 0.0 0.0 [ 0 OFF OFF OFF

47 |none o o 0.0 0.0 00 0.0 o o CoFF OFF OFF =
] I 0w
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Speed E
I} ! 1}

Excuted Step

\
1
1
1
1
1
Control 1
|
| p Time
T »
DataSet | 11l
1
1
CPU ->Y0.1.0.8 |
Step Control Start l :
CPU =-X1.1.0.7

Step Quiputting

CPU <-X1.1.0.0
Pulse Qutputting

CPU <-X1.1.0.3
Pulse Qutput
Completion

Position Value

Start Position Position of "1" Position of
10000 15000 30000 10000

Stop Position

m Program Example
Enter Profile and Start : Set step interval and repeat count.

STEP MOTION

287151 B3R 14 2E 38R 1%y 2 W edgel 1228407398
B350 ‘TM9.1 Done B3.100 1101 %1102 B1320 MOV
oos f—— '} i X L1 X [ Eor ] EN ENO
%5034 HEPOSH a4m ouT pLts
a0 40
[ELEES-L1S
MOV
B o
a4m ouT pLLs
a2 42
A AZQE High
MOV
B o
14m OUT FYL16
1 1
142875
Y0108

HE-POS4



m Operation of E-point control type.

When the start-up speed and the target speed do not match : The
deceleration time of the 1% profile and the acceleration time of the 2™

profile are calculated and operate as a slower profile.

5
A5 1 << | > | DefaultDownload |  Upload |[CUEWHSEST]  Impor.. | Ewpor.. |

No. | Metion Type Accel.  Decel | TargetPos Seark Yel Target Vel ArcPeth Dwell Meade NPl Ptfoton o CwiCCW El

32 Mone o o 0.0 0.0 0.0 0.0 o o OFF OFF OFF [

33 [Hone o o 0.0 0.0 0.0 0.0 0 o oFF OFF OFF

34 Mane o o 0.0 0.0 0.0 0.0 o o OFF OFF OFF

35 [Hone 0 0 0.0 0.0 0.0 0.0 0 o oFF OFF OFF

36 Mone o o 0.0 0.0 0.0 0.0 o o OFF OFF OFF

37 Mone {i] o 0.0 0.0 0.0 0.0 o o OFF OFF OFF

38 |Hone 0 0 0.0 0.0 0.0 0.0 [ o oFF OFF oFF

39 Mone {i] o 0.0 0.0 0.0 0.0 o o OFF OFF OFF
(40 RMOE 100 100 [5000.0 100.0 [5000.0 0.0 ] 40 oFF OFF OFF

41 RMOVE 100 100 15000.0 100.0 15000.0 0.0 o 41 OFF OFF IOFF

4z RMOVE 100 100 -20000.0 5000.0 20000.0 0.0 2000 42 OFF OFF JOFF

43 Mone 100 100 0.0 0.0 0.0 0.0 o o OFF OFF OFF —
Y I MY

Monitor Stop Yl [+& @’
Target :
Axis 1
H-Axis Span &

IlD Seconds 'I
10000

Channel Show :
¥ Select All

T Fosition

Iv Welocity

B command

I IM Code

1

-10000

il

Fix | v-Span Auto

Pen Width

Export to File ...

When the start-up speed and the target speed do match
speed of 2" profile become the target speed of 1% profile and operate

as speed override profile.

. start-up

x|

IMonitor Stop

g

Target :

Iﬂxis 1 Vl

¥-fxis Span :

|1D Seconds 'l

Channel Showr :
¥ Select all

T Fosition
I welocity

T Command

- 1M Code

I Fix  Y-Span Auto

Pen Width

10000

-10000

el

Export to File ...
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m Operation of P-point control type.

When the start-up speed and the target speed do not match : As
same as E-point control, the deceleration time of the 1* profile and
the acceleration time of the 2™ profile are calculated and operate as a
slower profile.

Ml 2D Position Yelocity x|

Monitor Stop |

Target .
IA}{iS 1 '|
H-dxis Span ¢

I 10 Seconds - |

Channel Show
¥ Select all

T Fosition |
W ey |
T Command |
r M Code: |
W Y-Span Auto |

Pen Width

Export to File ...

When the start-up speed and the target speed do match : Start-up
speed of 2™ profile become the target speed of 1% profile and operate
as speed override profile.

M 2D Position Yelocity

Manitor Stop |

Target

IA}{is 1 'I

X-Axis Span

IlD Seconds vl

Channel Show :
¥ Select all

Tl  Fosition |
P very
T Command |
I M Code |
ﬁ -Span Auta |
Pen Width |
Export to File ... |

x|




Dwell time is not applied for P-point control. Below figure shows the

speed profile when infinitely repeated.

Monitor Stop |

Target .
IAxis 1 vl
¥-fxis Span :

IlD Seconds "I

Channel Show :

¥ Select all

Tl Fosition |

Iv Walocity

T command |
-10000

| I Codle

Fix  v-Span auto

Pen \Width

Export to File ...

m Program Example by Using Internal Data Table of PLC.




Table of Contents

13. Homing(Home-return) Operation................cnncsissssesenens 2
HOMING MOGE........oocccce s 2
Parameter for Homing mMode............ccooviniiniiiceceeesn, 2
Flow of Homing Operation ..., 3
Operation of I/0O contact before and after homing operation ............. 6
HOmMeE RetUN TYPE ... 8

Homing Sensor Detection Type (0 Mode) 10
Re-detection after Homing Sensor Detection (Mode 1) "
Z-phase pulse detection after deceleration and home sensor detection
(Mode 2) 12
Z-phase pulse detection after homing sensor detection (Mode 3) 13
Z-phase pulse low-speed detection in reverse direction after homing
sensor detection (Mode 4) 14
Stops at Z-phase pulse with high velocity after home sensor detection
(Mode 5) 14
Limit Sensor Detection Type (Mode 6) 16
Z-phase pulse low-speed detection in reverse direction after limit
sensor detection (Mode 7) 17
Z-phase pulse high-speed detection in reverse direction after limit
sensor detection (Mode 8) 18
Home sensor detection type and further movement (Mode 9) 19
Z-phase pulse detection type after home sensor detection and further
movement (Mode 10) 20
Z-phase pulse high-speed detection in reverse direction after limit
sensor detection and further movement (Mode 11) 21
Z-phase pulse high-speed detection in reverse direction after limit
sensor detection and further movement (Mode 12) 22
Combination type of home sensor and limit sensor detection (Mode 13)
23
Home-return type after escaping from the home sensor (Mode 14) 24
Z-phase home-return type (Mode 15) 25
User home defined type (Mode 16) 26
Absolute Encoder Type (Mode 17) 27
Combination Type 2 (Mode 19) 30

Program EXamPIE........ccccciiiiiiiiscecceeene s sesenens 32



Table of Contents

Homing Mode

13. Homing(Home-return)
Operation

This chapter describes the Homing(Home-return) Operation of
position module.

Homing mode supports 20 modes according to according to whether
Home sensor, Limit sensor, Z phase pulse is used or no.

You can select the homing mode or use it in combination as required..
Refer to the Homing(Home-return) method for a detailed description
of the operating method according to the Homing(Home-return) mode.

Parameter for Homing mode

= Homing Mode
Homing Type 0 : Slow Stop after Home Sensor j
Homing Start Velocity 500
Homing Target Velocity 5000
Homing Fine Velocity 500
Homing Accel/Decel Time 100
Homing Dwell Time 100
Homing Position Correction o
Homing Direction 1:CCW ~|
ABS Home's Multiply for Multi-cycle | 32768
ABS Home's Multiply for 1-cycle 1
Homing Type

Indicates and sets the homing mode.
Homing Start Velocity

Start speed of Homing operation
Homing Target Velocity

Maximum speed of Homing Operation
Homing Fine Velocity (Escape Distance from Home)

Speed to detect sensor or Z phase pulse more precisely in
homing mode 1, 4, 6, 7, etc.

In home return mode 13, used as home escape distance
amount.
Homing Accel/Decel Time

Indicates the acceleration/deceleration time of Homing
operation.
Homing Position Correction

Sets the Homing correction amount Homing Direction
Absolute Home’s Multiple for Multi-cycle

Sets the multiplication value of the absolute encoder.



Absolute Home’s Multiple for 1-cycle
Sets the 1 rotation multiplication value of absolute encoder.

Flow of Homing Operation

m Homing(Home-return)

As executing the homing operation automatically and move to the
mechanical homing contact-point and initialize the position.

Home sensor, limit sensor or Z-phase pulse (index pulse) is used
according to the specified method, and homing operation is
performed by repeating movement in forward or reverse direction
according to the setting.

When 4-axis type positioning unit is installed in slot 1

Operation :

When the homing contact-point is turned ON, accelerate to move until
the target speed according to the setting.

Stops when Z-phase pulse or sensor is detected while movement. At
this time, after stopping, take the mechanical stability time into
account and stop the position clear contact (Y0.1.0.12).
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@ Homing{Home-return)- Type
Data required

for O ‘i B Homing(Home-return) - Start Speed
or Uperation

(© Homing(Home-return) - Target Speed
{@Homing{Home-return) - Home Speed
(E)Homing(Home-return) - Accel./Decel. Time

(#)Homing{Home-return) - Homing Direction

Speed
(¥) Home-return direction
e
Executed (EHome-returnType 1
Homing
[Home-return)
i i
\|/':‘r~ .
= |
E E P Time
H I I
H /I\ I I
' i I
1 I I
H ! I '
H \ Re-entry after escpae from the reverse rotation
H i\ and stopwhen thehomesensor isdetected.
CPU->Y0.1.0.7 | ' | ! '
Homing(Home-return) Start _ H [

l
'

;

. '
Homing Sensor !
'

'

'

'

C

Detection i h [ R
H H i
' ' I
CPU =-X¥1.1.00 = "
Axis Busy . !
_.l _________________ A ———————— _,____l—,__
' i '
' I '
'
CPU - %1.1.0.3 ' I v
' '
et el SR DR
'
!
!
!
\

S P ——
—_—————d

|

'
'
i
'
Motion Done L
'
'
'
'
v

PositionValue e e e N S N e N

CPU ->¥0.1.0.12
PositionClear

[ [ ———

* Note 1. When the position clear contact-point (Y0.1.0.12) is ON,
each position data is set as the initial value of
command/encoder/deviation/MPG counter pre-entered in 1/0 setting
data.

Refer to the step of operation(step4) below for turning ON the position
clear contact-point.

# If Y0.1.0.7 is turned ON by the ladder program, 1-axis motor will
start to move to the pre-set direction. Stops when it reaches the
condition of homing mode while movement.

Above figure shows the example of homing mode 1, when home
sensor is detected, it will escape by reverse rotation. After that, it
rotates in the set direction again and stops when it is detected again.

Setting Data
The following data must be entered in the position module at 1/0
setting data.



@ Homing(Home-return) - Type
® Homing(Home-return) - Start Speed

© Homing(Home-return) - Target Speed

@ Homing(Home-return) - Home Speed

© Homing(Home-return) - Accel./Decel. Time

)
)
)
)
)
® Homing(Home-return) - Homing Direction

m Operation Step

Step 1 : Preparations
Send data for the operation in advance to I/O setting data.

Step 2 : Execution of Operation (Refer to the chapter 10.5
Homing(Home-return) Type)

Turn ON the Homing(home-return) start contact-point Y0.1.0.7.

When Homing start contact point is turned ON, It accelerates from the
starting speed to the target speed by the acceleration/deceleration
time and moves it repeatedly until it reaches the condition of home-
return mode.

Step 3 : Homing Sensor Input
Homing sensor input is detected, and stops when the condition is
reached.

Step 4 : Home Position Setting

When the pulse output completion contact (X1.1.0.3) is turned ON,
wait for a while after considering the mechanical stability time, and
turn on the position clear contact (Y0.1.0.12), the command/encoder/
deviation/MPG position becomes 10 setting data Is set to the initial
value position.

% Pulse output completion contact (X1.1.0.3) is a signal that is
turned ON when the output pulse is stopped and the in-position signal
of the servo drive is entered. Even if the pulse output completion
contact (X1.1.0.3) is turned on, the motor may be moving more or
less depending on the in-position range set in the servo drive and the
degree of inertia of the mechanical load. After the pulse output
completion contact (X1.1.0.3) is turned on, turn on the position clear
contact after a certain period of time, or set the Dwell Time (Y0.1.13).
It is recommended to clear the position by setting the pulse output
completion contact (X1.1.0.3) to turn on after a certain time.
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Operation of I1/0 contact before and after homing operation

Speed

Executed
Homing
(Home-return)

(@Home-return Type 1

[ I E ri_li > Time

Output after 1scan ! ' ;
after starting ! Re-entry after escpae from the reverse rotation

—bi 4— contact ON and stop when the home sensor is detected.
CPU ->Y0.1.0.0 T i ; ;
Homing(Home-return) Start L .
Homing Sensor bl | I
Detection ] y o TTTTTmmmmmmmeees H [

OMN after 1 scan after E

_pi 4 startingcontact ON
CPU =- ¥1.1.00 T

1 !
. HE
T T T
Axis Busy ! ] ] :|
b s L P Within 1scan after pulse
! 1
' 1
! 1

g Eq— output is completed
] ' Busy OFF/ Done ON

CPU =- X1.1.0.3
Meoticn Done

Position Value

CPU -»Y0.1.0.12 i i P | I
Position Clear : ' 0 - ---

| i
Position Clear after Motor Stop

% Busy OFF and Done ON can be delayed as much as dwell Time
(Y0.1.13).

m Homing(Home-return) Start Contact-point (Y0.A.0.7)

(O Starts the home return based on the data entered in the
positioning unit.

@ It does not start while the pulse output flag (X1.0.0.0) is ON.

(@ Reset when power is turned OFF.

m Homing(Home-return) Sensor Input (X1.0.0.11)

(O When input of home sensor connected to positioning unit is
detected, home return operation is performed automatically.

(2 The home return operation is based on the home return type
which previously set.

m Pulse Outputting Flag (X1.0.0.0)

(D It turns ON at the next scan after homing(Home-return) is started,
and turns OFF when pulse output is completed after all operations
are done.

(2 While this signal is ON, another operation is not performed.
(Excluding forced stop and decelerate to stop)

(3 Reset when power is turned OFF.



¥ This flag is common to E-point control, P-point control, JOG
Operation, Homing(Home-return) Operation.

m Pulse Output Completion Flag (X1.0.0.3)

(» When home-return is completed, the pulse output completion flag
turns ON.

(2 Reset when power is turned OFF.

¥ This flag is common to E-point control, P-point control, JOG
Operation, and pulse generator input permission.

m Position Clear Output (Y0.A.0.12)

(1 When position clear output is turned ON, the command / encoder /
deviation / MPG position counter is initialized to the value entered in
the |0 setting data.
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Home Return Type

The simple operation according to home return mode is as follows.

Classification by Homing Type Remarks
Mode Operation Flow Contents
0 1. Check the first ‘OFF->ON’ edge and stop
1. Check the first ‘OFF->ON’ edge and stop
1 2. Stop in ON state of sensor -> Move to reverse direction 'ON-

>0OFF -> Stop in forward direction ‘OFF->ON’ : OK

1. After check the first ‘OFF->ON’ edge, (start decelerating) stop
when Z-phase is detected.

1. After check the first ‘OFF->ON’ edge, (constant velocity) stop
when Z-phase is detected.

. Check the first ‘OFF->ON’ edge and stop
. Check ‘ON->OFF’ edge while reverse rotation.
. Stop when Z-phase is detected.

IS
WN =

. Check the first ‘OFF->ON’ edge and stop
. Check ‘ON->OFF’ edge while reverse rotation.
. Stop when Z-phase is detected.

[6)]
WN =

1. Detect of the first limit ‘OFF->ON’
6 2. Stop in On state of sensor - Stop when reverse direction
‘ON-OFF’ is detected : OK

1. Detect of the first limit ‘OFF->ON’
7 2. Stop when Z-phase is detected at Limit OFF level while
reverse rotation.

1. Detect of the first limit ‘OFF->ON’
8 2. Stop when Z-phase is detected at Limit OFF level while
reverse rotation.

9~12 Same as 0,3,5,8

1. Stop when the first home-sensor ‘OFF->ON’ is detected.

1. Move and escape in reverse direction when the first home
sensor starts from ON level.

Move in forward direction when On->OFF is detected.

Stop when OFF -> ON is detected.

1. Move in reverse direction when the first limit sensor ‘OFF-
>ON’ is detected.

( Also move in reverse direction when the first limit sensor starts
at ON level)

Constantly stop and move to escape in reverse direction after
13 home sensor is detected.

Move in forward direction when ‘ON->OFF’ is detected.

Stop and completed when ‘OFF->ON’ is detected.

The distance to escape from the bottom of home sensor in
reverse direction is given by the specified value at home vel.
Even if the specified value is small, the relative movement is
repeatedly moved until it escapes.

Mode 13 is the mode that always stops in the same direction of
the home sensor.

1. Check the first ‘ON->OFF’ edge and stop
2. Stop at OFF level after deceleration.

14 (if it is detected again during the deceleration, it moves to the
start speed continuously)

15 -

16 -

17 -

18 -

19 -




Caution:
Forward direction: The 1%t home-return move direction

Since the 1% ‘OFF-> ON’ edge is checked, home-return should not be
started in the detection state. (Except of mode 13).

The stop location should not stop over the sensor while detection.
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Homing Sensor Detection Type (0 Mode)

It is the mode that decelerates and stops when homing sensor is
detected.

Speed
Homing{Home-return) Mode 0
Target Speed
Executed 1
Homing i
(Home-return) !
start Speed
T » Time
| P
P
; iDeceIeratesm startspeed when home
CPU = Y0.1.0.7 [ \sensor is detected
Homing({Home-return) Start H :. i i
T P
Homing Sensor | i H
Detection ~  ===== . e
' 1 1

Delay when applying
dwell Time

: :

CPU <- X1.1.0.0 1 n
Auis Busy : |
_l ____________________ I
:

CPU =- X1.1.0.3 . !
Moticn Done

Position Value

CPU -» ¥0.1.0.12 ' : : i
Position Clear | 1 1

' Position Clear after Motor Stop




Re-detection after Homing Sensor Detection (Mode 1)

If the homing sensor is detected, it decelerates to stop then moves in
the reverse direction at low speed. It is a mode to escape from home
sensor and stop by detecting home sensor again at low speed.

It is general type for home-return, home location will be accurate
when the direction for detecting the sensor has to be always the
same while repeating of home-return. It will be more accurate with

low-speed.

Speed

Homing(Home-return) Mode O

Target Speed
Executed
Homing

{Home-return)
Start Speed

Home Speed

iDecelerates to start speed when home sensor is detected.
Re-entry after escpae from the reverse rotation and stop

CPU-»Y0.1.0.7 1 1when the home sensor is detected.
Homing(Home-return) Start H : [ R

Homing Sensor i
Detection - |

CPU =- X1.1.00
Axis Busy
Delay when applying
dwell Time

CPU =- X1103
Motion Done

Pasition Value

Actual Motor Stop :' 'i

1
| H
| |
|

CPU -»Y¥0.1.0.12 1 | i i

Position Clear | ! [

| ]
: 1

-
Position Clear after Motor Stop
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Z-phase pulse detection after deceleration and home sensor

detection (Mode 2)

It is the mode that starts decelerate to the direction when home
sensor is detected and stops when Z-phase pulse is detected.
If Z-phase is not detected until deceleration is completed, it
continuously moves to the start velocity until Z-phase is detected.
Therefore, be cautious that start velocity should not be near ‘0’.

Speed
A
Homing(Home-return) Mode 2
Target Speed
Executed i i
Homing !
(Home-return) 1 1
StartSpeed | ! !
H H
HomeSpeed |_______ |\ ________ o _________._____]). e
: : . » Time
I H I I
H . H H
1 i 1 1
H : H H
; : : :
. Decelerates to start speed when home
; sensor is detected. Stop when detects the
CPU -»¥0.1.0.7 : Z-phase pulse.
Homing(Home-return) Start : : :
—— L A
i . i i
H H H H
H : H H
Homing Sensor H l | H H
Detection . e H ;
T T + 0
H ' H H
H H H
Z-phase Decection H H n

CPU =- X11.00 ' ! : i
Axis Busy I e H H

CPU <- X1.1.0.3
Motion Done

Delay when applying
dwell Time

Position Value

CPU ->Y0.1.0.12
Position Clear

! Position Clear after Motor Stop



Z-phase pulse detection after homing sensor detection (Mode 3)

It is the mode that starts decelerate to the direction when home
sensor is detected and decelerate to stops when Z-phase pulse is
detected.

Speed

Homing(Home-return) Mode 3

TargetSpeed
Executed H i
Homing E '
(Home-return) H \
StartSpeed ! -
Home Speed ‘:
- 3 — ]
+ : L p Time
3 ! '
E After detecting the Homing sensor, It moves continuously
CPU = Y0.1.0.7 ! tothe targetspeed. Stop when detects the Z-phase pulse.
Homing{Home-return) Start E ; '
:
3

Homing Sensor | |
Detection -

____________________________ Y e
H
Z-phase Decection 1 H
CPU <- X1.1.0.0 i : H
Axis Busy | ' ' : L | '
B U PP IR SR !
i : I :
] E | ] Delay when zpplying
] y : ' dwell Time
CPU <- X1.1.0.3 ' \ ' :
Metion Done i ' : i 0
i ' | :
FrrrrrrTrprrETsTrTErT T T TETE s o fmmmnn
] ' 1
i ' i
i | i
H H H
]
1

Position Value

CPU -»¥0.1.0.12 i
Position Clear 1

Position Clear after Motor Stop
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Z-phase pulse low-speed detection in reverse direction after

homing sensor detection (Mode 4)

When home sensor is detected, it decelerates to stop, then rotates in
the reverse direction at low speed to escape the home sensor. Then,
stops when z-phase is detected.

Z-phase detection operation performs after when home sensor is
detected at ‘ON > OFF’ state while rotation in reverse direction.

Speed
Homing(Home-return) Mode 4
Target Speed
Executed
Homing
[{Home-return)
StartSpeed
Home Speed
™ Time
!
CPU ->Y0.1.0.7 i Deceleratesto start speed when home sensor is deteded.
Homing(Home-return) Start ! Re-entry after escpae from thereverserotationand stop
] when the Z-phase pulse is detected
. | '
'
Homing Sensor !
Detection o
'
;
Z-phase Decection HE .
v
'
. '
CPU <- X1100 H n
Auxis Busy R SRR | SRR
Delay when applying
CPU - X1103 dwell Time

' '
i i
Motion Done I |
'
'
'

----------------------------------------------------------

PO

Actual MotorStop [P

PositionValue

CPU->YD.1.0.12
PositionClear

|
Position Clear after Motor Stop
i

Stops at Z-phase pulse with high velocity after home sensor

detection (Mode 5)

When home sensor is detected, it decelerates to stop, then rotates in
the reverse direction at high speed to escape the home sensor. Then,
stops when Z-phase is detected.

Z-phase detection operation performs after when home sensor is
detected at ‘ON = OFF’ state while rotation in reverse direction.

Also reverse rotation should start at home sensor detection state.



Speed

Homing{Home-return) Mode 5

Re-entry dfter dscpae from thereverse rotation and stop
whentheZ-phidse pulse isdetected.

Homing(Home-return)Start

Homing Sensor |

Detection

TargetSpeed }
Executed |
Homing !
(Home-return) !
StartSpeed --f----- 1
Home Speed --}----- 4 !
1
} H 3 * Time
i ' ;
1 ! i
' . ! !
H H i i
H H i i
H \ i i
i ; P
' i
CPU->YD.107 3 Deceleratpsto $tart speed whenhome sensor is detected.

Z-phase Decection

CPU «-X1100
Axiz Busy

S—

Delay when applying dwel
Time

CPU =-X1103

'
1
1
.
r
Motion Done I:

[ERSP R ——

OO

Actual |I\"\Uttllr Stop

N SR

"
'

'

'

'

'

. '
PositionValue :
'

'

'

-

CPU-»>¥01.0.12

PositionClear < >

'
'
'
t g ‘

Position Clear after Motor Stop
'
'
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Limit Sensor Detection Type (Mode 6)

It stops when limit sensor is detected, then rotates in the reverse
direction at low speed to escape the home sensor and stops.
The stop when the limit sensor is detected for the first time, is
decelerated to stop according to the setting of Stop Action Mode
(Limit Action) in the setting data, or stops immediately.

If the limit sensor has already passed in the direction when limit
sensor is detected and stopped at first, home operation will be
finished at that location. When decelerating stop is used in the Stop
Action, the Acceleration / Deceleration of Home-return should be set
to a sufficiently small value so that there is no possibility of passing

the limit sensor.
Speed

Target Speed T

Hoeming{Home-return) Mode &

Executed
Homing
{Home-return)

StartSpeed --|------f-=----=--------nnq
HomeSpeed --f----=-f--=--ccceecenoao-d

______________

I L i
Stop after linjit sensor is detected. Re-entry

____ﬂ__T_______
'
'
0

: I »

Time

after escpae {rom the reverserotation and stop
whenthe Z-r.l'hase pulsel'ls detec!fed.
I
I [ i

'
'
'
'
'
'
!
CPU -»¥0.1.0.7 i
Homing(Home-return) Start 3
-t
I

Limit Sensor

Detection

CPU =-X1100

Axis Busy

CPU =-X¥1103

Motion Done

CPU->¥0.1.0.12

PositionValue *I ‘Q"Q <> __Z_

|
: ]

Actual Motor Stop —p
. I

.

PositionClear

| ' H
Position Clear after Motor Stop

Celay when applying dwell
Time



Z-phase pulse low-speed detection in reverse direction after

limit sensor detection (Mode 7)

It stops when limit sensor is detected, then rotates in the reverse
direction at low speed. It stops again when Z-phase is detected.

The stop when the limit sensor is detected for the first time, is
decelerated to stop according to the setting of Stop Action Mode
(Limit Action) in the setting data, or stops immediately.

TargetSpeed

Executed
Homing
[{Home-return)

StartSpeed -
Home Speed -

»* Time

Decelerates to start speed when limit sensor isdetected.
Re-entry after escpae from thereverse rotation and stop
when the Z-phase pulse isdetected.

i
i
i
i
i
i
'
i
i
'
i
CPU-»¥0.1.0.7 H
Homing(Home-return) Start e

LimitSensor
Detection

Z-phase Decection

B L T A

Delay when applying dwell

:
:
:
:
1
H H
'
H H
' '
' '
H 1
T T
]
] ]
' : Time
CPU =-X1100 1 H
Axis Busy . e l_l_
.
'
'
'
i
I
'
I
I
)
h

CPU =-¥1103
Motion Done

PositionValue

CPU->¥0.1.0.12
PositionClear
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Z-phase pulse high-speed detection in reverse direction after

limit sensor detection (Mode 8)

It stops when limit sensor is detected, then rotates in the reverse
direction at high speed. It stops again when Z-phase is detected.

The stop when the limit sensor is detected for the first time, is
decelerated to stop according to the setting of Stop Action Mode
(Limit Action) in the setting data, or stops immediately.

Speed
Homing{Home-return) Mode 5
TargetSpeed -- e —— e e Fomm -
Executed .
Homing
(Home-return) ! ! I H | !
StartSpeed --fememefrmmm e e e e [l LR b Lty L L
I
HomeSpeed -=f--coofommmcomma oo deme ————E————.r ————— bmae )
. T 1 » Time
i H ' i i
] " ! ! -
CPU ->Y0.1.0.7 [ i+ Deceleratpsto start speed whenhome sensor is detected
Homing{Home-return) Start [ H Re-entry dfter dscpae from the reverserotation and stop
L whEnthEE-phasepulselisdetmed
| ! | ' } ; i
Limit Sensor : '
Detection - ¥ T
' H '
H '
Z-phaseDecection - l| ,,,,,,,, |
H ! :
H ' ' I H
CPU <- ¥1100 H " H ' 1'[
Pods Busy . H . M

Delay when applying dwell
Time

] ' - ] ]
' : ! ! ' I
CPU =-X1103 T d — T 1
Motion Done |: ' o | |
bt E L EED R L Lt Fom e
' i H
' i Lo

TOOPOOO

CPU->Y0.1.0.12 i D AcwalMotorStop | .i
PositionClear ' ; ° | |
' 1 ' |

e

T T T i
3 Position Clear after Motor Stop




Home sensor detection type and further movement (Mode 9)

When the home sensor is detected, it operates in mode 0 which
decelerates to stop. Then it returns by the amount of encoder
movement in deceleration section.

Speed
Homing{Home-return)Mode @
TargetSpeed | - — . , )
Executed ! !
Homing 1 |
[Home-return) ! ! !
Stanspeed --f---eefrmmmmm e e EEEI
|
HomeSpeed --f---cnfommmmmmmm e n demmeed e e
T 0 1 T » Time
I H I
' | '
' i ]
' H 1
' | '
CPU -»> Y0107 : | Deceleratesto start speed when homesensor is detected
Homing{Home-return) Start ' i Stop after reverserotation by encoder difference

between detection point and stop point

Detection

Limit Sensor | : |

I-phaseDecection  —cceem———— .
CPU <- X1100 i : i :
Axis Busy | H | l
i ' Delay when applying dwell
Time

]
]

]

CPU <-X1103 ]
Motion Done :
]

1

T

1

i '
'
)

1
PositionValue : Actual Motor Stop i“_H
]
i
i

Position Clear after Motor Stop

CPU->YD.1012
PositionClear : !
1 i
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Z-phase pulse detection type after home sensor detection and

further movement (Mode 10)

When the home sensor is detected, it operates in mode 3 which
decelerates to stop after Z-phase pulse is detected. Then it returns by
the amount of encoder movement in deceleration section.

Speed

Homing{Home-return) Mode 10

TargetSpeed
Executed
Homing
{Home-return)

Start Speed
HomeSpeed --f--eocpommamaaaaan

"1“r“““'

. E—

» Time

Decelemtes tostart speéd when Z-phase pulse is detected.
Re-entry after escpaefrom thereverserotation and stop
when the Z-phase pulse is detected.

i |

CPU ->Y0.1.0.7
Homing{Home-return)Start

Homing Sensor | E |

Detection

| % L

Z-phase Decection

CPU =-X1100
Axis Busy

Celay when applying
] dwell Time

CPU =-¥1103
Motion Done I

] i
PositionValue ' !
i i
i i
i

i

OO

Actual Motor Stop ‘ "

L

i
Position Clear after Motor Stop

CPU->»Y0.1.0.12

]

i
PositionClear i
i
i
i




Z-phase pulse high-speed detection in reverse direction after

limit sensor detection and further movement (Mode 11)

When the home sensor is detected, it operates in mode 5 which
rotates in the reverse direction at high speed to escape from home
sensor and stops after Z-phase pulse is detected. Then it returns by
the amount of encoder movement in deceleration section. At rotation
of reverse direction, Z-phase pulse detection operation performs after
the change of ‘ON -> OFF’ state of home sensor is detected. In
addition, reverse rotation must be started from home sensor detection
state.

Speed

Homing({Home-return) Mode 11

TargetSpeed
Executed
Homing

{Home-return)
StartSpeed -

Home Speed -

' | i I !
CPU ->YD.1.0.7 E i Re-entry after escpae from thereverserotationand stopwhen
Homing{Home-return)Start H | theZ-phasepulseisdetected. Stop after rotation by encoder

1 ! d'lfferencehetwleendetect'lnn point and stop point
| ' | | i i '
'
Homing Sensor H
1l
'
'
'

Detection

Z-phase Decection

CPU <- XL100 : ”
Axis Busy !

Delay when applying
dwell Time

1
1
1
CPU <-X1103 t
Meotion Done i
_I: ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
1

PositionValue

v ' ' |
CPU-»¥0.1012 ! ! E Actual Motor Stop : i
1 I

PositionClear ,
i I
i I | ' |
i I '
i

PositionClear after Motor Stop
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Z-phase pulse high-speed detection in reverse direction after

limit sensor detection and further movement (Mode 12)

When the limit sensor is detected, it operates in mode 8 which
decelerates to stop after rotation in the reverse direction at high
speed when Z-phase pulse is detected. Then it returns by the amount
of encoder movement in deceleration section.

The stop when the limit sensor is detected for the first time, is
decelerated to stop according to the setting of Stop Action Mode
(Limit Action) in the setting data, or stops immediately

Speed

Homing{Home-return)Mode 12

TargetSpeed
Executed
Homing
{Home-return)
StartSpeed -

! 1 " :
HomeSpeed «d-omme oo T
i | 1

»  Time

] 1 i !
CPU ->¥0.1.0.7 | When the limit sensor is detected, the sensor escapesinthe

Homing{Home-return)Start H ! reverse direction after stopping, then stops by sensing theZ
1l ! phasE.StDpaftel(mtat'\upbvencuder differencebetween
' | detection pointEndstof peint ! H
Limit Sensor N ] | ] | !
Detection T !
i |
Z-phase Decection I S
i
]
CPU <- X1100 ! [
Axis Busy !
CPU <-X1103

Delay when applying
dwell Time

I
I
:
T

Motion Done 1
R
I
I
I

PositionValue

CPU->Y0.1.0.12
PositionClear

|
Actual Motor Stop ! H
-—
| |

! Enl

PositionClear after Motor Stop



Combination type of home sensor and limit sensor detection

(Mode 13)

It is the mode either stops after detection of home sensor or detect
limit sensor first then rotate in reverse direction to detect the home
sensor and stops, then re-detect to stop the home sensor after
escape from home sensor.

A
Be mode 0 operation when homing
sensor is detected in advance.
Sensor Detection E ‘when homing sensor is in the sensing state, escape in the
. Section_| ki reverse direction from the sensor and move again.
i | |
Speed
.
Homing(Home-return) Made 12
TargetSpeed oo ... . }
Executed ;
Homing H
{Home-return) }
StartSpeed {4 . . VYSASSOSISINY ARSI AR S R P
Home Speed - S ,,,,,5,,,
> Time

Stops when limit sensor is detected, then it moves to the reverse direction and detect

: the homing sensor and stops. Moves further in the reverse direction, detect again
CPU -»¥0.1.0.7 i the h tactaft f the h dst
Homing(Home-return) Start e homing contact after escaping from the homing sensor and stops.

Limit Sensor 3 i

Detection :
Homing Sensor I
Decection . H - [
CPU =- X1.1.00 : : -
Axis Busy H : H | |
Fommmmeeeeeee- : 1---k ] Delay when applying
CPU « X1103 ] : Vot ; duell Time

Motion Dene

Position Value P,

Actual Motor Stop |

CPU -»Y0.1.0.12
Position Clear

Position Clear after Motor Stop

The stop when the limit sensor is detected for the first time, is
decelerated to stop according to the setting of Stop Action Mode
(Limit Action) in the setting data, or stops immediately

The amount of movement that escape from home sensor is applied
the Home velocity (Escape distance) value.
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Home-return type after escaping from the home sensor (Mode

14)

It is the deceleration and stopping mode when the home sensor
escapes from the detection state.

Speed
Homing(Home-return) Mode 12
Target Speed
Executed
Homing
{Home-return)
Start Speed
» Time
| i
CPU ->Y0.1.0.7 : iDeceIerate;m startspeed when
Homing(Home-return) Start :. Eescape flrom heming sensor.
Homing Sensor T
Detection H |

,,,,,,,,,,,,,,,,,,,,,,,,,,,,

CPU «- X1.1.0.,0 | I
Aods Busy _! ___________________________
o : i ' Delay when applying

i ] dwell Time

CPU =- X1.1.03 : | I
Motien Done -

Position Value

i. .,i Actual Motor Stop

CPU -»¥0.1.0.12 : | | |
Position Clear I 1 o

Position Clear after Motor Stop



Z-phase home-return type (Mode 15)

It is the mode that stops when Z-phase pulse is detected.

Homing{Hoeme-return) Mode 15

Speed

TargetSpeed _|______

Executed

Homing

[{Home-return)
StartSpeed _|______
HomeSpeed | ______
CPU ->Y0.1.0.7

I

Homing{Home-return) Start

Z-phase

ecelerates to start speed when Z-

D
phaseis detected.

Decetopm

CPU <-X1100
Az Busy

CPU =-¥1103
Motion Done

CPU =-X1104
Home Done

PositionValue

CPU-»¥0.1.0.12
PositionClear

= PRI

Actual Motor Stop

+
]
0
'
0
0
0
0
'
|
0
|
'

PaositionClear after Motor Stop

p Time

Delay when applying
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User home defined type (Mode 16)

It is the home-return mode that used by setting data which user
defined on output data table without using setting value in expansion

parameter.

When set to user home defined type mode 16, the related parameter
will be applied based on value from output data table.

Data Structure at Homing Mode by User Defined Type Setting Range
Offset Contents 2-axis 3-axis 4-axis Contents
0 YO Y20 Y40 Y60 Homing Start(Y0.4.1.7)
1 Y1 Y21 Y41 Y61 Home Mode(0~14)
2 Y2 Y22 Y42 Y62 Home Direction(CW/CCW)
3 Y3 Y23 Y43 Y63 Accel./Decel. Time
4 Y4 Y24 Y44 Y64
5 Y5 Y25 Y45 Y65
6 Y6 Y26 Y46 Y66
7 Y7 Y27 Y47 Y67
8 Y8 Y28 Yag Yeg | Start Speed
9 Y9 Y29 Y49 Y69 Target Speed
10 Y10 Y30 Y50 Y70
11 Y11 Y31 Y51 Y71 Home Speed
12 Y12 Y32 Y52 Y72
13 Y13 Y33 Y53 Y73 Dwell Time
14 Y14 Y34 Y54 Y74
15 Y15 Y35 Y55 Y75
16 Y16 Y36 Y56 Y76
17 Y17 Y37 Y57 Y77
18 Y18 Y38 Y58 Y78
19 Y19 Y39 Y59 Y79

Caution : Starting velocity, Target velocity, Home velocity are Float
type data. (2 word size)

TIP

User home defined type(Mode 16) follows the home-
return mode which specified in Y0.A.1, and each
operations are performed as described in previous
chapter.

Operations that can be performed as the user defined
home-return type can be specified any actions from
home type 0 to 14




Absolute Encoder Type (Mode 17)

This is the mode to set the current position using the absolute value
data coming from the motor when the absolute value motor is used.
When using an absolute motor, the sensor is detected and the current
position is immediately read and the position value is set without
movement.

Homing(Home-return) Mode 17

1

1

'
Read the absolute position from the motor
to set the currept position

1

CPU-»Y0.1.0.7
Homing(Home-return) Start

-

Absolute Data Receive

CPU <-X1.1.0.6
ABS Home Done

Position Value Previous Position Absolute Position

Position value specified when motor is not rotating

Position of Absolute Value = ABS Multiple-rotation Data x Start
Parameter (Absolute Value Home Multiple-rotation Multiplication
Value) + ABS 1-rotation Data x Start Parameter (Absolute Value
Home 1-rotation Multiplication Value)

The value of the start parameter must be set in advance according to
the servo drive (motor) that is used.

Example)

ABS Multiple-rotation Data : 3

ABS 1-rotation Data : 100

Absolute Value Home Multiple-rotation Multiplication Value : 32768
(When the motor rotates once per 32768 pulses)

Absolute Value Home 1-rotation Multiplication Value : 0.25 (When
ABS 1 rotation data is received in 4 multiplication)

Position of Absolute Value = 3 x 32768 + 100 x 0.25
= 98304 + 25 = 98329 (In some cases, the scale value of the
operation parameter may be set to a minus (-) sign)
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- Limit Sensor

Start Position

Combination Type 1 (Mode 18)

It is a mode to perform home-return automatically by continuous
operation of Home-return Mode 13(Combination of Home sensor &
Limit sensor), Mode 14(Escape Home sensor), Mode 1(Re-detection
of Home sensor). After looking for the home sensor with high-speed,
search the home sensor precisely again.

Operation of each mode in continuous operation is the same as
operation description of each mode.

Homing(Home-return) mode 18

Homing(Home-return) start in reverse direction

+ Limit Sensor

Homing Sensor

" Start Position
|
-
i

> —‘—“_—P
|

Start Position — | g

|‘__
]

\—5— Perform Mode 13 first, then search for homing sensor.
1
1
]
1
1
T
]
-

—»
L Perform mode 14 and 1 continuously, then search for
— homing sensor precisely for the second time.

7

Homing
Completion
Position



Homing(Home-return) start in forward direction

+ Limit Sensor

- Limit Sensor Homing Sensor
I
»
L)
1
|
I -
|
<« <
—
|
< 1
—1p! Perform Mode 13 first, then search for homing sensor.
1
1
|
I
|
-«
[ Performmode 14 and 1 continuously, then search for homing
—D: sensor precisely for the second time.
<+
—p
|
T
I
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Combination Type 2 (Mode 19)

It is a mode to perform home-return automatically by continuous
operation of Home-return Mode 13(Combination of Home sensor &
Limit sensor), Mode 14(Escape Home sensor), Mode 4(Detection of
Z-phase after home sensor). After looking for the home sensor with
high-speed, search the Z-phase pulse precisely again.

Operation of each mode in continuous operation is the same as
operation description of each mode.



Homing(Home-return) Mode 19

Homing(Home-return) start in reverse direction

- Lamuit Sensor Homing Sensor

Start Position

Start Porstion

-
>

J —

Start Postion ——]

|
Perform Mode 13 first, then search for homing sensor.

T

|
-
Ll
|

|

|

v

N
|

v

>
——»

Perform mode 14 and 4 continuously, then search
the second time by using Z-phase.

iy e B il

[}
Homing Completion (Z-phase) Position

Homing(Home-return) start in forward direction.

+ Limit Sensor

+ Limit Sensor

- Limit Sensor Homing Sensor
|
Bt
Ll
|
|
| -
1
< <
-
1
4—_»:— Perform Mode 13 first, then search for homing sensor.
1
1
[
|
|
1 :
1 1
1 1
! ! Perform mode 14 and 4 continuously, then
1 —m . X
it i’ search the second time by using Z-phase.
1 1
1 1
1 T
1 1
Homing

Completion({Z-phase)
Position
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Program Example

In the general case, Homing Mode 13 is executed and Mode 1 (or
Mode 4) is performed once more to achieve more accurate home-

return.
X8-POS
gigl
e
2
YE e
Table
e J=——— —
N
MOTOR AVELEAREATLUTELERRARARALAANY  (NENUEULR LA LAR AN RRAR VAN
I
-Limit Home Ball Screw +Limit
Sensor Sensor Sensor
DRIVE
Example of 1 axis start parameter that mounted on Slot 1. (Start
Command : Y0.1.0 = x00080, Start of Home-control)
Start Data Quick Return Escape from Home Precision Return
Output Parameter Setting Contents Setting Contents Setting Contents
Data Table Value Value Value
Y0.1.1 Control Code 13 1 Home Return 14 Escape from 1 2" Precision
Home Detection
Y0.1.2 Expansion 0x0004 CCW Direction 0x0000 CW Direction 0x0004 CCW Direction
Control Code
Y0.1.3 Accel./Decel. 50 msec 30 msec 10 msec
Time
Y0.1.7~8 Start Speed 0.0 Initial Speed 0.0 Initial Speed 0.0 Initial Speed
Y0.1.9~10 Target Speed 10000.0 Maximum Speed 1000.0 Maximum Speed 1000.0 Maximum Speed
Y0.1.11~12 | Home Speed 300.0 Escape - N/A(Mode 14) 100.0 Low-speed
/Escape Distance(Mode Movement(Mode
Distance 13) 1)
Y0.1.13 Dwell Time 0 msec 0 msec 0 msec

Caution : Starting Velocity, Maximum Velocity and Home Velocity are
Float type data. (2 word size)



Homing(Home-return) Mode 14

Actual Motor Stop

Delay when applying dwell Time

Homing{Home-return) Mode 13
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Table of Contents

m Program Example
Enter Profile
= [ES]

RS ENEEE an &=

M110,0 Integer 13 HOME MODE 13
M1101 Integer 1 HOME Dir, 11522k
1102 Integer 50 Accel/Decel
M110,3 Integer i] [well Time

1104 Integer 0

M110,5 Integer 0

M110.6 Integer i]

M110,7 Integer i]

M110.8 Integer 0

M110.9 Integer 0

110,10 Integer 14 Home Mode 14
M0, 11 Integer 0 HOME Dir, 1:52HEF
M110,12 Integer 30 Accel/Decel
M110,13 Integer i] Dwell Tirme
110,14 Integar 0
110,16 Integer 0 AcceljDecel

110,16 Integer i]

M110,17 Integer i]

110,18 Integer 0

110,19 Integer 0

110,20 Integer 1 Home Mode 1
M110,21 Integer 1 HOME Dir, 1:=8H2F
M110.22 Integer 10 Accel/Decel
M110.23 Integer 0 Dwell Time
M110.24 Integer il

M110.25 Integer il

M110,26 Integer i]

M110,27¢ Integer i]

M110,28 Integer i]

M110,29 Integer i]

41 | |

5 Data Table : F120 -- Home (start,end) =] |
ERES [CIOECEFe [ [ [==
0.0

F120,0 Float , Home Start Vel
F120,1 Float 100000 Home End Vel
F1z0,2 Float 300.0 Home Vel
F120,3 Float 0.0 Home Start Vel
F120,4 Float 1000,0 Home End Vel
F120,5 Float 0.0 Home Vel
F120,6 Float 0.0 Home Start Vel
F1z20,7 Float 1000,0 Home End Vel
F120,8 Float 1000 Home Vel

< | ol

2-axix Simultaneous Home Start Program

User Homing Type : 0~ 15
14 HOME 715 LAX: duxis Busy 1AZ: s Enor Home Edge #lax
E330 X1.1.00 £1.10.2 E13.10 ALL
o007 i} L1 L1 { Eok ] EN ENG
XE-POSH X8-POS4 SUB110 -{SBR NUM
LAE: Home Start
0.1.0.7
i
XE-POSH
Tser Homing Type : 0~ 15
2% HOME 7| % 24X AxisBusy  24E: Auis Enox Home Edgs #2ax
B33l ¥l.1100 ¥1.1.102 B13.11 AL
000g 1 | {1 |1 [ EGR EN ENC
X8-POS4 X8-POS4 SUB111 {SBR NUM
247 Home Start
T0.1.20.7
i
HE-FOS



Program to write on Output Data Table

State Cordrol

oA A E 401230 143 Motion Type
EQi== EQ(= copw
0Das EN 5 B EN 1 B EN ENO
HI45 {11 H14 [H14 5] {191 110,18 0] 4 T OUT #7011
2 1 3 {Length
oIz oIz
] ] LA: Stant Welociny Low
COPW
EH EHO
H#FL20.[H18 1] I OUT #7017
6 - Length.
1A% Treel] Time
corw
EHO
#1103 1N OUT [-#¥0.1.13
1 {Length
State Cartral
A EA E A AI0123) 143 Motion Type
EQi== EQ(= copw
obos 5 B EN 1 B EN ENO
HI45 {11 H14 [H14 5] {191 110,18 0] 4 T OUT #7011
2 1 3 {Langth
oIz 1-mz
] 1 LA: Stant Welociny Low
COPW
EHO
H#FL20.[H18 1] I OUT #7017
6 - Length.
1A% Treel] Time
copw
EHO
HH110.13 TN OUT [-#¥0.1.13
1 {Length
State Cantrol
A EA E A AI0123) 143 Motion Type
EQi== EQ(= copw
ooz 5 B EN 1 B EN ENO
HI45 {1 H14 [H14.5] {191 HITL10.18 0] 4 I OUT #7011
2 1 3 {Langth
oIz 24m2
] 2 LA: Stant Welociny Low
COPW
EN EHO
H#FL20.[H18 1] I OUT #7017
6 - Length.
1A% Treel] Time
copw
EN EHO
11023 TN OUT [-#¥0.1.13
1 {Length

WARNING

Caution 1. Accurate home-return can be done by
stopping in the lower section of the sensor with
appropriate set of acceleration/Deceleration
(Recommendation : 20msec ~ 100msec)

Caution 2. Once the homing operation starts, the
current position value will be changed. Therefore, it
will be a reliable position value only after home-return
operation normally completes.
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14. Deceleration Stop and
Forced Stop

This chapter describes the deceleration stop and forced stop
functions for position module. This function stops the control axis
that is currently moving, before reaching target position. The same
applies to all start command.

Operation of Deceleration Stop

The moving control axis by E-point control, P-point control,
Interpolation control will decelerate and stop according to the
deceleration value set at start. (JOG operation is applied as
deceleration to the acceleration value set at the first start)

Speed Mo decelerate to stop

Y [
» i
~ 1
5 '
~
S
N

; E p  Time
<>
Deceleration given at first start &
CPU->%0.1.0.0 :.

F-------

Start

CPU ->Y0.1.0.11
Decelerate to stop

1
1
1
1
[
'
'
=
'
'
'
1
1
1
1
T
1
1
1
|
1
1
|
1
|
1
'

CPU =-X1.1.00
Axis Busy

CPU <-X1.1.0.3
Motion Done

R S A PRSP - ———

After the deceleration is completed and the operation is completely
stopped, the pulse output completion flag turns ON.



Operation of Forced Stop

The control axis that is being moved to all start commands will stop

immediately without deceleration.

(=}
=]
=
i}
o
fir
o
b=t
o
i
=}
=

—— = =

e e e e e ssmssssasay

CPU-=Y0100
Start

CPU ->Y0.1.0.10
Forced Stop

CPU <-X1.1.00
Axis Busy

e L L L e

CPU <-X1.1.AX3
Motion Done

||||||||||

After the deceleration is completed and the operation is completely

stopped, the pulse output completion flag turns ON.



1/0 Contact-point Operation of Before and After Stop Operation

CPU->Y0.1.0.11

. . i
: -« :
; 1
i :
Decelerate to stop ; i
}
i
i
i
i
i

Speed : i | No decelerateto stop

i i A |
i i N i
' ' I h '
1 [ ' A [
i i i S
] ] ] A |
i i i N

1 T T ; ; p Time
| Outputwithin 1 scan after i ) i i
i starting contactisON ' ' ' :.
[ : : i E Startstop within 1 scan after E
CPU->Y0.1.00 V ' '1 stop contact-point is ON H
Start 5
> : > :

ON after 1 scan after
starting contact OM

CPU <-X1.1.0.0 i ; i
Axis Busy i i i
! > -
CPU <-X1.1.03 i
Motion Done E

(R S R
1
(R S R
1

]
1

1

1

1

1

i

L
P

[

[

P

1

1

P

'

[

Bl Deceleration Stop Contact-point (Y0.A.0.11) and Forced Stop
Contact-point (Y0.A.0.10)

@ Current operation will be stopped
@ Ignored when it is stopped.

(3 Will reset when power is off.

m Flag while pulse output (X1.0.0.0)

@ It turns ON at the next scan after E point control is started, and
turns OFF when pulse output is completed.

(@ While this signal is ON, another operation is not performed.
(Excluding forced stop and decelerate to stop)

(® Reset when power is turned OFF.

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

operation, and Homing(Home-return) operation. (Excluding the pulse
generator input permission)



Bl Pulse Output Completion Flag (X1.0.0.3)

@ Itis turned ON when the pulse output is completed, then remains
until the any operation of either E-point control, P-point control, JOG
operation, Homing operation and pulse generator input permission is
started

@ Reset when power if turned OFF.

& This flag is common operation to E-point control, P-point control,
JOG operation, and pulse generator input permission.

Precaution for Stop operation

Motor being completely stopped after the stop command, has to be
decided after seen the pulse output completion flag.

It will not reach the original target position, since it was stopped
randomly during the movement.

It is recommended to use in urgent needs, since forced stop may
cause the mechanical shock due to stop without deceleration.

When stopping during interpolation control, stop command must be
issued to all axes.

State of pulse output completion flag after being stopped

In call cases of deceleration stop and forced stop, the pulse output
completion flag is turned ON after stopping.

If the pulse output completion flag is used as the trigger signal for
operation after completion of positioning, write a program so that it
does not move to the next operation at deceleration stop or forced
stop.

Re-after after the stop

When the deceleration stop or forced stop operation is executed, re-
start cannot be executed unless the start contact-point of each
operation is turned OFF.

This flag is common operation to E-point control, P-point control,
Homing(Home-return), JOG operation, and pulse generator input
permission.



Elapsed value data at forced stop

Position elapsed value data is retained even after forced stop.
However, it is recommended that to start positioning control again
after returning to the home position because it may cause a
mechanical displacement in general.



Example Program

o X1.0.00 X1.0.01 X1.002
¥ Positiening R Emergency
Start Switch Stop Switch Stop Switch
Table
————— —
AT | | T |
- ngrrun Limit Overrun Li.r;‘nii (+ side)
(- side) (+ side)
X1.1.043 Xi.1.0.12

This is an example of stop operation during P-point control. Stop
operation does not need parameter setting and it will stop when the
stop contact-point is turned ON at current axis.

Motion Command Write Gontrol : 15 015
14%: Command Ack 1AX: Asis Enor 14X profile edge select
¥1.000 X1.1.0.1 ¥1102 B130.0 CALL
ooo0 | —— | 11 11 [ Eor ] EN ENO
X8-BASE X8-POS XE-POS4 SUES0 {SER NUM
14%: P-Motion Fum
¥0.1.0.1
{
X8-POS4
14X Stop
%1001 ¥0.1.0.11
o001 ! {
XE-BASE X8-POS4
14X: Emergency Stop
X100z T0.1.0.10
o002 |} {
X8-BASE X8-POS4
1AX: HW Litit+
11012
{1
X8-POS4
1AX: HW Linit-
¥1.1.0.13
XE-FOS4

B Program Note

The number of stop input contact-point changes depends on the
number of axes of module and mounting position.

When the deceleration stop or forced stop operation is executed, re-
start cannot be executed unless the start contact-point of each
operation is turned OFF.

This flag is common operation to E-point control, P-point control,
Homing(Home-return), JOG operation, and pulse generator input
permission.
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15. Multi-axis Linear Control

This chapter describes the multi-axis linear interpolation of positioning
module. Linear control operates the specified axis 2,3,4 of linear
interpolation. This function takes the specified velocity into
consideration as the vector direction of the space, and the velocity of
each axis is adjusted automatically. So that start is started
simultaneously and stops at the same time.

Operation Data required for Multi-axis Linear Movement

After setting the data required for multi-axis linear movement
operation to I/0O parameters in advance, specify the start command.
Set the following parameters in the main axis, and the target position
values in the other axis.

Example of linear interpolation of the main axis where axis 1 of the
module installed in slot 1

Output Contents
Y0.1.0.0 E-point Start
Y0.1.1 Control Code
7: Multi-axis Relative Linear Interpolation
8: Multi-axis Absolute Linear Interpolation
Y0.1.2 Expansion Control Code
Bit O:
0 :Trapezoid, 1: S-Curve
Bit 8: Axis #1 Enable
Bit 9: Axis #2 Enable
Bit 10: Axis #3 Enable
Bit 11: Axis #4 Enable
Y0.1.3 Acceleration Time(msec)
Y0.1.4 Deceleration Time (msec)
Y0.1.5~6 Target position of axis 1
Y0.1.25~26 | Target position of axis 2
Y0.1.45~46 | Target position of axis 3
Y0.1.65~66 | Target position of axis 4
Y0.1.7~8 Start Velocity
Y0.1.9~10 | Target Velocity

Caution : Target position, Start velocity, Target velocity are Float type data (2 word size)

Operation Flow-chart of Multi-axis Linear Movement

B Linear Interpolation Motion Control

When the E point control start contact is turned ON, acceleration/
deceleration movement control of 2 to 3 axes is automatically
performed according to the previously specified data.



Acceleration/deceleration can be specified separately, allowing
symmetric/asymmetric velocity profiles to be generated. You can also
select Trapezoidal/S-shaped acceleration/deceleration.

When mounting the 4-axis type positioning unit in slot 1

Operation :

When the contact-point is turned ON for E point control, the selected
3 axes are accelerated/decelerated, moved and stopped at the same
time. The speed of each axis is automatically adjusted according to
the given target position value, so that it starts and stops at the same
time.
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Multi-aixs Linear
Interpolation
Data

Time

A

A

Linear
interpolation
executed
1-axis
Moverment

2-axis
Movement

3-aixs
Movement

CPU-=Y0.1.0.0
E-point Start

CPU <=- X110

Acxis Busy

CPU <- X1.1.0.3
Motion Done

¥ The BUSY contact-point and the Motion Done contact-point operate on both of these movement

axes.



Setting Data

The following data must be entered in the position module at I/O
parameter.

Enter all at main-axis parameter, and target position to each axis.

@ Control Code : Multi-axis Absolute/Relative Movement
® Expansion Control Code : Velocity Profile, The Axis.
© Start Velocity

@ Target Velocity

© Acceleration Time

® Deceleration Time

@ Target Location

B Operation Step

Step 1 : Preparations
Send data for the operation in advance to I/O parameter.

Step 2 : Execution of Operation

Turn ON the E-point start contact-point (Y0.1.0.0) of the main-axis.
When the starting contact-point is turned ON, each axis accelerates
from the Starting Velocity to the Target Velocity at the same time.
When it reaches the Target Position, it decelerates and stops.



Operation of 1/0 Contact-point before and after Multi-axis Linear Movement

Speed

Linear A
interpolation
executed

1-a3xis
Movement

@

Time

A J

2-axis
Movement

A J

3-aixs
Mowvement

h J

ON within 1 scan after
CPU -= Y0.1.0.0 startu;]g contact OM
E-point Start ! ! ! '
I'F' T i v
] 1 ] [l 1
. ON after 1 scan after ' N '
—» 4= starting contact ON i Y i

CPU =- X1.1.00 !
Axis Busy H |

r
|

__________ :L_-——_____' — Within 1 scan after pulse
> output is completed

: |—* Busy OFF/Done ON

_____________

CPU =-X113.3
Mation Done

SR

e DT B

¥ Busy OFF and Done ON can be delayed as much as Dwell Time (Y0.1.13).

Bl E-point Control Start Contact-point (Y0.A.0.0)

@ Start E-point control based on the parameter which entered in
positioning unit.

@ Does not start while pulse outputting flag (X1.[1.0.0) is turned ON.

(® Reset when power is turned OFF.

B Pulse Outputting Flag (X1.[1.0.0)
@ It turns ON at the next scan after E-point control is started, and
turns OFF when pulse output is completed.

@ While this signal is ON, another operation is not performed.
(Excluding forced stop and decelerate to stop)
® Reset when power is turned OFF.

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

Operation, Homing(Home-return) Operation. (Excluding the pulse
generator input permission)



B Pulse Output Completion Flag (X1.[1.0.3)

@ It is turned ON when the pulse output is completed, and then

remains until one of E-point control, P-point control, JOG operation,
Home return, or Pulse generator input operation is started.

@ Reset when power is turned OFF.

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

operation, Pulse generator input permission.

2-axis Linear Interpolation Control

size)

B Example of Setting

Parameters of linear interpolation to select axis 1 and 2 of module

installed in slot 1

Output Contents
Y0.1.0.0 E-point Start
Y0.1.1 Control Code
7: Multi-axis Relative Linear Interpolation
8: Multi-axis Absolute Linear Interpolation
Y0.1.2 Expansion Control Code
Bit O:
0 :Trapezoid, 1: S-Curve
Bit 11~8: 0011b
Bit 8: Axis #1 Enable
Bit 9: Axis #2 Enable
Bit 10: Axis #3 Disable
Bit 11: Axis #4 Disable
Y0.1.3 Acceleration Time (msec)
Y0.1.4 Deceleration Time (msec)
Y0.1.5~6 Target position of axis 1
Y0.1.25~26 | Target position of axis 2
Y0.1.7~8 Start Velocity
Y0.1.9~10 | Target Velocity

Caution : Target position, Start velocity, Target velocity are Float type data (2 word

B Velocity of each axis

Velocity of axis 1 Vx =V * Px/sqrt(Px"2 + Py*2)
Velocity of axis 2 Vy =V * Py/sqrt(Px"2 + Py*2)

V : Velocity set in the main axis parameter ( Vector velocity X-Y)

Px : Movement of main axis
Py : Movement of 2nd axis




3-axis Linear Interpolation Control

B Example of Setting

Parameters of linear interpolation to select axis 1, 2 and 3 of module

installed in slot 1

Output Contents
Y0.1.0.0 E-point Start
Y0.1.1 Control Code
7: Multi-axis Relative Linear Interpolation
8: Multi-axis Absolute Linear Interpolation
Y0.1.2 Expansion Control Code
Bit O:
0 :Trapezoid, 1: S-Curve
Bit 11~8: 0111b
Bit 8: Axis #1 Enable
Bit 9: Axis #2 Enable
Bit 10: Axis #3 Enable
Bit 11: Axis #4 Disable
Y0.1.3 Acceleration Time (msec)
Y0.1.4 Deceleration Time (msec)
Y¥0.1.5~6 Target position of axis 1
Y0.1.25~26 | Target position of axis 2
Y0.1.45~46 | Target position of axis 3
Y0.1.7~8 Start Velocity
Y¥0.1.9~10 | Target Velocity

Caution : Target position, Start velocity, Target velocity are Float type data (2 word

size)

Bl Velocity of each axis

Velocity of axis 1 Vx =V * Px/sqrt(Px"2 + Py"2 + Pz"2)
Velocity of axis 2 Vy = V * Py/sqrt(Px"2 + Py"2 + Pz"2)
Velocity of axis 3 Vz =V * Pz/sqrt(Px"2 + Py"2 + Pz"2)

V : Velocity set in the main axis parameter ( Vector velocity X-Y-Z)

Px : Movement of main axis
Py : Movement of 2nd axis
Pz : Movement of 3rd axis



4-axis Linear Interpolation Control

B Example of Setting

Parameters of linear interpolation to select axis 1, 2, 3 and 4 of

module installed in slot 1

Output Contents
Y0.1.0.0 E-point Start
Y0.1.1 Control Code
7: Multi-axis Relative Linear Interpolation
8: Multi-axis Absolute Linear Interpolation
Y0.1.2 Expansion Control Code
Bit O:
0 :Trapezoid, 1: S-Curve
Bit 11~8: 1111b
Bit 8: Axis #1 Enable
Bit 9: Axis #2 Enable
Bit 10: Axis #3 Enable
Bit 11: Axis #4 Enable
Y0.1.3 Acceleration Time (msec)
Y0.1.4 Deceleration Time (msec)
Y¥0.1.5~6 Target position of axis 1
Y0.1.25~26 | Target position of axis 2
Y0.1.45~46 | Target position of axis 3
Y0.1.65~66 | Target position of axis 4
Y¥0.1.7~8 Start Velocity
Y¥0.1.9~10 | Target Velocity

Caution : Target position, Start velocity, Target velocity are Float type data (2 word

size)

B Velocity of each axis

If the movement of fourth axis is not the longest, velocity of axis 1-3
will have the same velocity in X-Y-Z as 3-axis linear interpolation. And
the speed of the fourth axis is adjusted accordingly.

In case of movement of fourth axis is the longest, the velocity set on
the main axis is the moving velocity of the fourth axis, and the velocity
of the other axes are adjusted accordingly.



Program Example

Example of Linear Interpolation Selected by Axis 1, 2, and 3 of
Module Installed in Slot 1.

Parameter Set Value
Y0.1.0.0 E-point Start

Y0.1.1 7 (Multi-axis Relative Linear Interpolation)
Y0.1.2 Bit 0: 0 Trapezoid
Bit 11~8: 0111 (Choose of 3-axis)
Y0.1.3 100 (Acceleration Time msec)
Y0.1.4 100 (Deceleration Time msec)

Y0.1.5~6 200000
Y0.1.25~26 | 50000
Y0.1.45~46 | 100000
Y0.1.7~8 20000
Y0.1.9~10 | 100000
Caution : Target position, Start velocity, Target velocity are Float type data (2 word

i
————
i

CPU =- X110
Axis Busy

size)
Speed
A |
i
|
i
i
i i i
1-axis i i
Movement ! ' . Time
i i [ i L
i i [ i
i i i i
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- 'r//-: \
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i | : |
| ) H 1
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Motion Done
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WARNING

1. You cannot perform two different pairs of
interpolation commands at the same time because you
can only perform one interpolation operation in one
positioning module.

2. When circular interpolation is used for 3 axes, the
motion axes must be 1, 2, and 3. Axis 4 cannot be
used, because it is used as synchronous output.

Bl Program Example
Enter Profile and Start

0004

1A% dors By LG s Firer LA profle edge select
TV 9 Dane ¥l1g0 192 Elz00 pre
— | i1 1 { zor ] oy ENO
w-P054 P05+ 70 QuUT 4D
H 7
Mov
o =
1793 | ouT |41
1792 192
MoV
ot o
100 | QuT |2
00 100
Mov
o =
100 | QUT |3
00 100
MoV
N =
R0 ouT|F120
2000000 2000000
Mov
ot o
F+LI QuT|F121
200000 200000
MoV
o =
F+12 4 ouT|-m23
1000000 1000000
MoV
ot o
BER ] QuUT|F123
0a o
Mov
o =
F+la {9 ouT|F124
500000 500000
MoV
N =
F4L5 {0 QuUT|F125
1000000 1000000
Mov
ot o
100 | QUT |44
00 100
143, E-Miotion B
0100

H3-POS4



WRITE program at output data table

Command Writs to 1A% Position Moduls

LA, Mistion Type
o003 m " o
#0 H QUT DL
4 1Lengih
LA, Turget Position Low
corw
EHO
120 {1 QUT LS
8 1Langh
243 Target Position Low
copwr
=
#F124 | H OUT - #Y0125
2 Langth
343 Target Posttion Low
corw
N =
#F125 {0 QUT #0145
2 1Langth
LA, sl Time
corw
oty EHO
T4 OUT [-#¥D.1.13
1 Length

Velocity Profile
X

IMonitor Stap

Target :

IAX\S 1 N

H-dyis Span

IlD Seconds -

Charnel Show
¥ Select all

| Fosition
1=l walacity
M command

r M Code

I Fix  Y-Span Auto

Pan Width

Export to File ...

AT =
1| Anis? -
t|Axis3
t|Axisd
Range:
200000
200000
200000

m o

Ll

Wire Frame:
¥ =% Plane
¥ ¥-Z Plane
r

Test Mode

|><8—P05Cmd vl

Trace Count:
2000 -

Trace Clear |
Pos Show/Hide |
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16. Multi-axis Circular Interpolation
Control

This chapter describes the multi-axis circular interpolation of
positioning module. Circular interpolation performs circular
interpolation operation for specified 2 axes. When 3 axes are
specified, 2-axis circular interpolation and 1-axis linear interpolation
are performed simultaneously, and cylindrical helical interpolation is
performed.

Operation Data required for Multi-axis Circular Movement

After setting the data required for multi-axis circular movement
operation to I/0O parameters in advance, specify the start command.
Set the following parameters in the main axis, and the center-point
position values and way-point position values in the other axis.

Example of circular interpolation of the main axis where axis 1 of the
module installed in slot 1

Output Center-point Circular Way-point Circular Rotation Angle Circular
Interpolation Interpolation Interpolation
Y0.1.0.0 E-point Start E-point Start E-point Start
Y0.1.1 Control Code Control Code Control Code
9: Multi-axis Relative 11: Multi-axis Relative 13: Multi-axis Relative
Linear Interpolation Linear Interpolation Linear Interpolation
10: Multi-axis Absolute 12: Multi-axis Absolute 14: Multi-axis Absolute
Linear Interpolation Linear Interpolation Linear Interpolation
Y0.1.2 Expansion Control Code Expansion Control Code Expansion Control Code
Bit O: Bit O: Bit O:
0 :Trapezoid, 1: S-Curve 0 :Trapezoid, 1: S-Curve 0 :Trapezoid, 1: S-Curve
Bit 2: Bit 2: n/a Bit 2: n/a
0:Cw, 1: CCW Automatically designate Designate direction to the
Bit 8: Axis #1 Enable direction to the way point rotation angle
Bit 9: Axis #2 Enable Bit 8: Axis #1 Enable Bit 8: Axis #1 Enable
Bit 10: Axis #3 Enable Bit 9: Axis #2 Enable Bit 9: Axis #2 Enable
Bit 11: Axis #4 Enable Bit 10: Axis #3 Enable Bit 10: Axis #3 Enable
Bit 11: Axis #4 Enable Bit 11: Axis #4 Enable
Y0.1.3 Acceleration Time (msec) Acceleration Time (msec) Acceleration Time (msec)
Y0.1.4 Deceleration Time (msec) Deceleration Time (msec) Deceleration Time (msec)
Y0.1.5~6 Target position of axis 1 Target position of axis 1 Rotation angle (Axis 1 as
main axis)
Y0.1.25~26 | Target position of axis 2 Target position of axis 2 Rotation angle (Axis 2 as
main axis)
Y0.1.45~46 | Target position of axis 3 Target position of axis 3 Rotation angle (Axis 3 as
main axis)
Y0.1.65~66 | Target position of axis 4 Target position of axis 4 Rotation angle (Axis 4 as
main axis)
Y0.1.7~8 Start Velocity Start Velocity Start Velocity
Y0.1.9~10 | Target Velocity Target Velocity Target Velocity
Y0.1.11~12 | Center point X Way point X Center point X
Y0.1.31~32 | Center point Y Way point Y Center point Y




Caution : Target position, Start velocity, Target velocity, Center-point, Way-point are Float type data(2

word size)

m Center-point interpolation : Draw a circle by specifying the center
point of the circle and the end point of the circle with the current
position as the start position.

- If the end-point is set to the same value as the starting position, it
will be a circle that rotates 360 degrees.

- Rotation Direction should be specified separately. ( Rotation
Direction 0: CW , Rotation Direction 1: CCW )

- If the specified end-point is +/- 20% out of the radius of rotation to
the given center-point, the error is processed.

m Way-point interpolation : Draw a circle by specifying the movement
path and end-point of the circle movement with the current position as
the start position.

- End-point cannot be at the same location as start position, different
3 points must be given.

- The direction of rotation is automatically specified in the direction
through which the way-point can be passed.

m Rotation angle interpolation : Draw a circle by specifying the center
point of the circle and rotation angle with the current position as the
start position.

- Rotation angle is the relative angle to be rotated at the current
position. If the value is plus (+), the rotation is CCW, and if the value
is minus (-), the rotation is CW.

2-axes circular interpolation : By enabling arbitrary 2 axes in motion
detail setting (Y0.1.2), the selected 2 axes will interpolate to draw a
circle on the X-Y plane.

3-axes circular interpolation : By enabling axis 1, 2, 3 in extended
control code setting(Y0.1.2), selected axis 1-2 are move to circle, and
axis 3 is moved linearly to perform helical interpolation movement.

At this time, target position (Y0.1.45~46) of 3-axis should be specified,
axis 4 should not be used because it is used as start output axis.



Operation Flow-chart of Multi-axis Circular Movement

B Circular Interpolation Motion Control

When the E point control start contact is turned ON, acceleration/
deceleration movement control of 2 to 3 axes is automatically
performed according to the previously specified data.
Acceleration/deceleration can be specified separately, allowing
symmetric/asymmetric velocity profiles to be generated. You can also
select Trapezoidal/S-shaped acceleration/deceleration.

When mounting the 4-axis type positioning unit in slot 1

Operation :

When the contact-point is turned ON for E point control, the selected
3 axes are accelerated/decelerated, moved and stopped at the same
time. The speed of each axis is automatically adjusted according to
the given target position value, so that it starts and stops at the same
time.



@ Control Code

: Multi-anis Absolute/Relative Movement
(B Expansion ControlCode

- Welocity Profile, The Axis
() Start Speed

@ TargetSpeed

Multi-axs Circular
Interpolation Data

& Acceleration Time

(F) Deceleration Time

Center-point Position or Way-point Position
(i Target Position or Rotation Angle

Circular movement on ¥-Y plane

CPU = ¥0.1.0.0
E-point Start

SR
e

CPU=-¥1.7.10
Axis Busy

e I S P

\

CPU <-¥1..1.3
Mation Done

RN T R

1

% The BUSY contact-point and the Motion Done contact-point operate on both of these movement
axes.



Setting Data

The following data must be entered in the position module at I/O
parameter.

Enter all at the main-axis parameter. Enter each of the target position
(or rotation angle) and the center position of the circle (or via position)
on the corresponding axis

a Control Code : Multi-axis Absolute/Relative Movement

b Expansion Control Code : Velocity Profile, The Axis. Rotation
Direction(Center point circular interpolation)

c Start Velocity

d Target Velocity

e Acceleration Time

& Deceleration Time

g Center-point Position or Way-point Position

(v Target Position or Rotation Angle

m Operation Step

Step 1 : Preparations
Send data for the operation in advance to I/O parameter.

Step 2 : Execution of Operation

Turn ON the E-point start contact-point (Y0.1.0.0) of the main-axis.
When the starting contact-point is turned ON, each axis accelerates
from the Starting Velocity to the Target Velocity at the same time.
When it reaches the Target Position, it decelerates and stops.



Operation of I/0 Contact-point before and after Multi-axis Circular Movement

Speed

Circular
interpolation
executed

p Time

ON within 1 scan after
starting contact ON
1

CPU-=Y01.0.0 :
E-point Start |
! C-Nla"ter 1 scan after i
—Pf -+ starting contact ON i
CPU <- X1.00.1.0 ' ' '

Axis Busy i ! i o
R L TEREREEERREEEREEEEEEEE : Within 1 scan after pulse

- - output is completed
Busy OFF/Done OM

CPU =- X1 013
Motion Done

% Busy OFF and Done ON can be delayed as much as Dwell Time (Y0.1.13).

m E-point Control Start Contact-point (Y0.A.0.0)

(1) Start E-point control based on the parameter which entered in
positioning unit.

(2 Does not start while pulse outputting flag (X1.0.0.0) is turned ON.
(@ Reset when power is turned OFF.

m Pulse Outputting Flag (X1.0.0.0)

(@ It turns ON at the next scan after E-point control is started, and
turns OFF when pulse output is completed

(2 While this signal is ON, another operation is not performed.
(Excluding forced stop and decelerate to stop)

(@ Reset when power is turned OFF.

¥ This flag is common to E-point control, P-point control, JOG
Operation, Homing(Home-return) Operation. (Excluding the pulse
generator input permission)



m Pulse Output Completion Flag (X1.0.0.3)

@ It is turned ON when the pulse output is completed, and then
remains until one of E-point control, P-point control, JOG operation,
Home return, or Pulse generator input operation is started.

(2 Reset when power is turned OFF.

¥ This flag is common to E-point control, P-point control, JOG
operation, Pulse generator input permission.

Circular Interpolation Control with Specified Way-point

Current Position © Start-point

Draw a circle by specifying the movement path and end-point of the
circle movement with the current position as the start position.

- End-point cannot be at the same location as start position, different
3 points must be given.

- The direction of rotation is automatically specified in the direction
through which the way-point can be passed.

Way-point Position : Mid-point
-

Target Position : End-point

Way-point position and target positions are specified as a relative
position in the current position reference when multi-axis relative
circular interpolation, and specified the absolute position from the
origin point when multi-axis absolute circular interpolation.

The parameter is set on X-axis(main axis), and way-point position
and target position are set the position value on each of X, Y-axes.

If circular interpolation of 3 axes is set on the
main axis, the target position is also set on the Z

WARNING axis. (in case of 3 axes circular interpolation, X-Y-
Z must be axis 1, 2, 3 and axis 4 cannot be used
externally).

Only one interpolation operation can perform at
once in a position module, so it should not
execute 2 different pairs of interpolation
commands.




Circular Interpolation Control with Specified Center-point

Draw a circle by specifying the center point of the circle and the end
point of the circle with the current position as the start position.

- If the end-point is set to the same value as the starting position, it
will be a circle that rotates 360 degrees.

- Rotation Direction should be specified separately. (Rotation
Direction 0: CW , Rotation Direction 1: CCW )

- If the specified end-point is +/- 20% out of the radius of rotation to
the given center-point, the error is processed.

Rotation Direction : CW

Current Position : Start-point

—v

Target Position - End-point

Center-point
of Circle

X

Rotation Direction : CCW

A~

- Center-point position and target positions are specified as a relative
position value in the current position reference when multi-axis
relative circular interpolation, and specified the absolute position from
the origin point when multi-axis absolute circular interpolation.

The parameter is set on X-axis(main axis), and center-point position
and target position are set the position value on each of X, Y-axes.
Rotation direction should be set on motion detailed setting parameter
of main axis.

If axis 3 circular interpolation is set on main axis, target position
should be set at Z axis also.

(In case of 3 axes circular interpolation, X-Y-Z must be axis 1, 2, 3
and axis 4 cannot be used externally).

In case of start point (0,0) and center point
(50000,50000) In principle, you should give one
point below the solid line. If you cannot set the




exact position, you must give one of the dotted
lines.

A Given radius : R= sqrt(50000%2+50000%2) =
70710.678 (0.0 ~ 50000,0000)

When the arbitrary target point is set to (110000,
110000), the radius due to the target point

Rt = sqrt(6000042+60000"2)
= 84852.813 (50000,50000 ~ 100000.100000)

Rt > R * 1.2 (84852 > 70710 *1.2(=84852)) :
Critical region

If it is out of the 20% error range of the specified
radius, it is treated as an error. It should be within
the range of 1.2 times the radius, not 20% for the
X and Y axes

_____

Interpolation Control with Specified Rotation Angle

Draw a circle by specifying the center point of the circle and rotation
angle with the current position as the start position.

- Rotation angle is the relative angle to be rotated at the current
position. If the value is plus (+), the rotation is CCW, and if the value
is minus (-), the rotation is CW.



@;r—point
of Circle

Rotation
Angle

Current Position : Start-point

- Center-point position is specified as a relative position value in the
current position reference when multi-axis relative circular
interpolation, and specified the absolute position from the origin point
when multi-axis absolute circular interpolation

The parameter is set on X-axis(main axis), and set the angle to rotate
at the target position. Rotation angle can be set from -360.0 ~ +360.0
and direction of rotation sets according to the sign.

If circular interpolation of 3 axes is set on the

WARNING main axis, the target position is also set on the Z

axis. (in case of 3 axes circular interpolation, X-Y-

A Z must be axis 1, 2, 3 and axis 4 cannot be used
externally).

Only one interpolation operation can perform at
once in a position module, so it should not
execute 2 different pairs of interpolation
commands.




Helical Interpolation Control

If 3 axes are selected to operate 3 axes circular interpolation in multi-
axis circular interpolation control (Way-point circular interpolation,
Center-point  circular interpolation, Rotation angle circular
interpolation), the helical interpolation is as shown below.

Helical interpolation is a function that performs circular operation on
the X-Y axes and simultaneously starts and stops the linear axis
interpolation on the Z-axis automatically.

If circular interpolation of 3 axes is set on the

WARNING main axis, the target position is also set on the Z

axis. (in case of 3 axes circular interpolation, X-Y-

A Z must be axis 1, 2, 3 and axis 4 cannot be used
externally).

Only one interpolation operation can perform at
once in a position module, so it should not
execute 2 different pairs of interpolation
commands.

Linear Movement of axis 3

Angle in

Plan View

. Circular Movement of
axis 1 and 2



Program Example

m Specified Center-point Circular Interpolation Control 2-axis

Example of circular interpolation of center-point of 2 axes which main

axis 1 of the module installed in slot 1.

Parameter Set Value
Y0.1.0.0 E-point Start
Y0.1.1 9: Multi-axis Relative Center-point Circular
Interpolation
Y0.1.2 Bit 0: 0 :Trapezoid
Bit2: 0: CW
Bit 11~8: 0011 (Choose of 2-axis)
Y0.1.3 100 (Acceleration Time msec)
Y0.1.4 100 (Deceleration Time msec)
Y0.1.5~6 10000 (Target Position — End Point X)
Y0.1.25~26 10000 (Target Position — End Point Y)
Y0.1.45~46 -
Y0.1.7~8 3000
Y0.1.9~10 5000
Y0.1.11~12 5000 (Center-point of Circle X)
Y0.1.31~32 5000 (Center-point of Circle Y)

Caution : Target position, Start velocity, Target velocity, Center-point, Way-point are
Float type data (2 word size)

Rotation Direction
ccw

mrget Position : End-point

Center-point of Circle

X

Y-axis

Circle interpolation K-axis

maovementin X-Y plane
Current Position :

Start-point

CPU -» Y0.1.0.0
E-point Start

CPU =- X1.1.0.0
Axis Busy

CPU =- X1.1.0.3
Motion Done




m Program Example
Enter Profile and Start
While the contact B3.1.11 is ON, it moves to E-point continuous start.

B
200 dove
o007 {Ev2E
B0z sEbozt B0z b0zt e {gme it
onoz P 1 1 b 1 i F R,
KT RITIN K102 XT3 2711
rEwbe  vkylbor  wRwbor  okvmbeY  BUTEISMTEVEL
0 G
1A% dodcBuey LA fude Brvor Li¥profile edge select.
T2 0 Dome. X100 EL102 E1300 MOV
o004 [ 11 14 [ Eck 3 ™ END
H3-POS4 HE-POS4 9407 OUT ¥4 1
9 o
putthiy
EH ENO
768 4N OUT -H4 1
68 768
mov
EN EMO
100 404 OUT -H4 2
100 100
MoV
EH END
100 44 OUT N4 3
100 100
MOV
EN ENO
F410 N OUT -F120
100000 100000
MOV
EH ENO
FLLD QUT FFL21
10000 10000
putihiy
EH ENO
F412 OUT -F122
30000 30000
putihiy
™ B
F413 OUT -F123
50000 50000
MoV
EH EHO
F414 400 OUT ~F124
100000 100000
putthiy
EH ENO
F417 4 0OUT ~F127
50000 5000 0
mov
EN EMO
100 404 OUT -H4 4
100 100
LAK: E-Motion Rz
Vo100
HE-POS4
LK Mstion Typs
0005 L L,
HH4 0 A OUT #7011
4L
143 Target Position Low
COPW
EN ENO
#7120 {0 QUT 4015
& |Lengih
240 Target Poritiom Low
Ccopw
EN EHO
HF124 I OUT [-#70125
8 | Length
343 Target Position Low
COPW
™ ENO
HF128 A OUT [-#70.145
[RIEY
445 Target Position Low
COPW
ENO
w22 OUT 470165
8 | Length
1A% Dl Tine
Ccopw
ENO
HH4 4 A OUT [-#V01.13
1-{Langth




Trajectory of X-Y coordinate system
CEX

Stap

L Anis] l

s
Yoo |Awis2
Z
R

4

B [EEE]

i [Axisd
Range:
20000

20000

10000

Wire Framne:
W =-% Plane

I~ =-Z Plane
I~ Z-% Plane

Test Mode:

|><8—F‘05Cmd vl

Trace Count!
1000 -

Trace Clear |
Pos Show/Hide |

0| K KTl




m Specified Way-point Circular Interpolation Control 2-axis

Example of circular interpolation of center-point of 2 axes which main
axis 1 of the module installed in slot 1.

Parameter Set Value
Y0.1.0.0 E-point Start
Y0.1.1 9: Multi-axis Relative Center-point Circular
Interpolation
Y0.1.2 Bit 0: 0 :Trapezoid
Bit2: 0: n/a
Bit 11~8: 0011 (Choose of 2-axis)
Y0.1.3 100 (Acceleration Time msec)
Y0.1.4 100 (Deceleration Time msec)
Y0.1.5~6 10000 (Target Position — End Point X)
Y0.1.25~26 10000 (Target Position — End Point Y)
Y0.1.45~46 -
Y0.1.7~8 3000
Y0.1.9~10 5000
Y0.1.11~12 -5000 (Center-point of Circle X)
Y0.1.31~32 10000 (Center-point of Circle Y)

Caution : Target position, Start velocity, Target velocity, Center-point, Way-point are

Float type data (2 word size)



Y-axis

Target Position : End-point
Way-point of Circle

Center-pointof Circle

X

Current Position -
Start-point

Circle interpolation X-axis
movement in X-Y plane

CPU <-X1.1.03.0
Aoas Busy

CPU ->Y0.10.0 : i
E-point Start | i_ !

CPU «<-X11..3
Mation Done

m Program Example
Enter Profile and Start
While the contact B3.1.11 is ON, it moves to E-point continuous start.
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IVEWED O JVEYVER OV IVKIVEROM  4VIEVERGY  BOTHRMSMTRAIVEL



0004

0003
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Trajectory of X-Y-Z coordinate system

x|
Stop |

®o|axis] -

Yo |Anis? -

Z 1 |Axis3 -

fi ¢ |Axisd -

Range:

20000

20000

20000

‘fire Frame:

¥ »=% Plane

I~ #-Z Plane

I~ Z-% Plane

Test Mode:

|X8—P05Cmd -l

Trace Count:
500 -

Trace Clear |
Pos Show/Hide |



m Specified Rotation Angle Circular interpolation control 2 axes

Example of circular interpolation of center-point of 2 axes which main
axis 1 of the module installed in slot 1.

Parameter Set Value
Y0.1.0.0 E-point Start
Y0.1.1 9: Multi-axis Relative Rotation Angle Circular
Interpolation
Y0.1.2 Bit 0: 0 :Trapezoid
Bit2:0:n/a
Bit 11~8: 0011 (Choose of 2-axis)
Y0.1.3 100 (Acceleration Time msec)
Y0.1.4 100 (Deceleration Time msec)
Y0.1.5~6 -270 (Target Position-Rotation Angle X)
Y0.1.25~26 0 (Target Position-Rotation Angle Y)
Y0.1.45~46 -
Y0.1.7~8 3000
Y0.1.9~10 5000
Y0.1.11~12 5000 (Center-point of Circle X)
Y0.1.31~32 5000 (Center-point of Circle Y)

Caution : Target position, Start velocity, Target velocity, Center-point, Way-point are
Float type data (2 word size)

Y-axis
Rotation Direction
--270 (CW)
Center-paint
of Circle
X
Target Position - End-point
Current Position : X
p -axis
Start-point T

Circle interpolation
movement in X-Y plane

CPU->Y0.1.0.0

E-point Start ;
CPU < X1.1.00.0 ‘ :
Axis Busy |

CPU<-X1103 } E—
Motion Done I




m Program Example
Enter Profile and Start
While the contact B3.1.11 is ON, it moves to E-point continuous start.
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MOw
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Trajectory of X-Y-Z coordinate system

Stop

X [Auxis] -
Yoo [Anis? -
24
R

Bnis3 R
Bnisd R
Range:

20000

20000

20000

Wire Frame:

¥ ==Y Plane

[~ ¥-Z Plane
[~ Z-Y¥ Plane

Test Mode:

|><B—P03Cmd vl

Trace Count:
0] -

Pos Show/Hide |




m Specified Center-point Helical Control 3 axes

Example of rotation angle circular interpolation of center-point of 3
axes which main axis 1 of the module installed in slot 1.

Parameter Set Value
Y0.1.0.0 E-point Start
Y0.1.1 9: Multi-axis Relative Rotation Angle Circular
Interpolation
Y0.1.2 Bit 0: 0 :Trapezoid
Bit2: 0: n/a
Bit 11~8: 0111 (Choose of 3-axis)
Y0.1.3 100 (Acceleration Time msec)
Y0.1.4 100 (Deceleration Time msec)
Y0.1.5~6 0 (Target Position-Rotation Angle X)
Y0.1.25~26 0 (Target Position-Rotation Angle Y)
Y0.1.45~46 1000
Y0.1.7~8 3000
Y0.1.9~10 5000
Y0.1.11~12 5000 (Center-point of Circle X)
Y0.1.31~32 5000 (Center-point of Circle Y)
Y0.1.45~46 10000(Linear interpolation distance of Z axis)

Caution : Target position, Start velocity, Target velocity, Center-point, Way-point are

Float type data (2 word size)

Y-axis

Center-point
of Circle

X

Current Position : Start-point

Target Position : End-point

Z-axis

CPU-=Y0.1.0.0
E-point Start

_[7]

K-axis

Circle interpolation
movementin X-Y plane

CPU =- X1.1.0.0

Axis Busy

CPU =- X1.1.0.3
Mation Done




m Program Example
Enter Profile and Start
While the contact B3.1.11 is ON, it moves to E-point continuous start.
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Trajectory of X-Y-Z coordinate system

Stop

' |Auis] -
1 |Auis? -
|| Axis3

V| Asisd
Range:
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10000
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Wire Frame:
¥ =% Plane

[~ ¥%-Z Plane
[~ Z-% Plane

Test Mode:
|><B—F‘08Cmd vi
Trace Count:

1000 -

Trace Clear

Pos Show/Hide |

o I




m Specified Way-point Helical Control 3 axes

Example of rotation angle circular interpolation of center-point of 3
axes which main axis 1 of the module installed in slot 1.

Parameter Set Value
Y0.1.0.0 E-point Start
Y0.1.1 9: Multi-axis Relative Way-point Circular
Interpolation
Y0.1.2 Bit 0: 0 :Trapezoid
Bit2:0:n/a
Bit 11~8: 0111 (3 = ME4
Y0.1.3 100 (Acceleration Time msec)
Y0.1.4 100 (Deceleration Time msec)
Y0.1.5~6 0 (Target Position-X)
Y0.1.25~26 10000 (Target Position-Y)
Y0.1.45~46 1000
Y0.1.7~8 3000
Y0.1.9~10 5000
Y0.1.11~12 5000 (Way-point of Circle X)
Y0.1.31~32 5000 (Way-point of Circle Y)
Y0.1.45~46 10000(Linear interpolation distance of Z axis)

Caution : Target position, Start velocity, Target velocity, Center-point, Way-point are
Float type data (2 word size)

Z-axis

Target Pesition : End-point

.

Current Position : Start-point Center-point

of Circle

Y-axis
Circle interpolation LS
mowvement in X-Y plane

K-axis

CPU -=%0.1.0.0

E-point Start I ! I

CPU <- X110

Auxis Busy |

1
CPU <- X113 i
Motion Done 1




m Program Example
Enter Profile and Start
While the contact B3.1.11 is ON, it moves to E-point continuous start.
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o003 F 1 ik i i B on O
K112 HTI0Y K11302 I BT
IR SvkvEb OV WK WE Y evEVED 09 DOTKERMTEEIVEL
P Do
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Trajectory of X-Y-Z coordinate system
M 3D Position Plot

R=14146
Stop

:
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L -
Range:
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o I S

Wire Frame:
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Test Mode:

|><8—Pos(3md vI

Trace Count:
2000 -

Pos Show/Hide |



m Specified Rotation Angle Helical Control 3 axes

Example of rotation angle circular interpolation of center-point of 3
axes which main axis 1 of the module installed in slot 1.

Current Position : Star-point

Target Position : End-point

Z-axis

Parameter Set Value
Y0.1.0.0 E-point Start
Y0.1.1 9: Multi-axis Relative Way-point Circular
Interpolation
Y0.1.2 Bit 0: 0 :Trapezoid
Bit2:0:n/a
Bit 11~8: 0111 (3 = M EH
Y0.1.3 100 (Acceleration Time msec)
Y0.1.4 100 (Deceleration Time msec)
Y0.1.5~6 -360 (Target Position-Rotation Angle X)
Y0.1.25~26 0 (Target Position-Rotation Angle Y)
Y0.1.45~46 1000
Y0.1.7~8 3000
Y0.1.9~10 5000
Y0.1.11~12 5000 (Center-point of Circle X)
Y0.1.31~32 5000 (Center-point of Circle Y)

Caution : Target position, Start velocity, Target velocity, Center-point, Way-point are
Float type data (2 word size)

Y-axis

Center-point
of Circle

X

CPU-=Y01.00
E-point Start

X-axis

Circle interpolation
movementin X-Y plane

CPU =- X1.1.0.0
Acxis Busy

CPU =- X113
Maotion Done

—————

RPN N | |




m Program Example
Enter Profile and Start
While the contact B3.1.11 is ON, it moves to E-point continuous start.
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Trajectory of X-Y-Z coordinate system

I 3D Position Plot
) =0

Stop

:
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Range:

10000

10000
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Wire Frame:
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Test Mode:

|><B—F‘03Cmd vI

Trace Count:
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The following trajectories can be operated by continuous control.

Il 3D Position Plot X
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17. Control ASSiStant FUNCHION...........o..eoeeeecereeeveeeeseeescescnscnscneaseeans

Control Change Function

Upper/Lower Limit
M Code

Floating home-point setting

Continuous Operation
Skip Operation
Position Override
Velocity Override

Positioning Velocity Override

Current Position Preset
Encoder Preset

Change Start Step Number

Change Repeat Operation Step Number
PCLR Setting, Use and Operation

PULSE Capture Setting, Use and Operation
Compare output Setting, Use and Operation

Program Example

Data Change Function.....

Multiple Teaching

Operation Parameter Change in Program
Start Data Change in Program
Read/Write of Variable Data
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17. Control Assistant Function

This chapter describes the assistant functions for controlling the
position module.

Control Change Function

Upper/Lower Limit

M Code

Floating Home-point Setting
Continuous Operation

Skip Operation

Position Override

Velocity Override
Positioning Velocity Override
Current Position Preset
Encoder Preset

Change Start Step Number

Change Repeat Operation Step Number



PCLR Setting, Use and Operation

Reset function of the position value when PCLR contact-point
(Y0.4.0.12) is turned ON.

Users must be careful because the position of the mechanism
where homing is performed will be different, in case of PCLR is
operated at an arbitrary position. Also, PCLR must be operated
on stopped state because the position of axis will change while
controlling.

In PCLR operation, parameter used to initialize the position
value and external output signal are specified as below.

PCLR Parameter Description

PCLR Y Output If PCLR contact-point is turned ON, select of the parameter to be used for position
Setting initial value.

(Axis Parameter) | 0: The initial setting is based on the axis parameter

1: The initial setting is based on the output parameter

PCLR Output If PCLR contact-point is turned ON, specify the external signal which output to the
Setting servo drive.

(Axis Parameter) 0 : None (Not used)

1: PCLR signal is wired as an absolute value data request signal

2 : PCLR signal is wired to the 5V PCLR signal of servo drive

3 : Compare 2 Output signal is wired to the 24V PCLR signal of servo drive

In PCLR contact-point is turned ON, position value is initialized
to the following value.

Initial position value Use of the axis Use of the output parameter
P parameter AXIS 1 AXIS 2 AXIS 3 AXIS 4
Initial command Initial command |y ) 5.6 | Y0.A.25~26 | Y0.4.45~46 | Y0.A.65~66
value value
Initial position value '”'t'fl'aﬁﬁz't"’” Y0.4.7~8 | Y0.A.27~28 | Y0.A.47~48 | Y0.A.67~68
Initial deviation value '”'t'ailgﬁj‘ga“o” Y0.4.9~10 | Y0.4.29~30 | Y0.A.49~50 | Y0.A.69~70

Initial MPG value Initial MPG value | Y0.A.11~12 | Y0.A.31~32 | Y0.A.51~52 | Y0.A.71~72

Caution : Position value is float type (2 word size).

In case of PCLR is performed used by output parameter, turn
on the each bit of output parameter below to select the position
value and initialize.

Axis Output parameter Selecting the reset position value
AXIS 1 Y0.A.1 Bit 0: Command Initialization
AXIS 2 Y0.A.21 Bit 1: Position Initialization
AXIS 3 Y0.A.41 Bit 2: Deviation Initialization
AXIS 4 Y0.A.61 Bit 3: MPG Initialization




PULSE Capture Setting, Use and Operation

This function memorizes the encoder position at the moment of
capture input.

m Contact-point

One point (Latch-In) input is available for each axis.

Axis Latch-In Input (AX1/2 Connecor)
AXIS 1 No. 21
AXIS 2 No. 22
AXIS 3 No. 39
AXIS 4 No. 40

m Parameter Setting

Capture Parameter Description
Capture Enable ON : Enable
(Axis Parameter) OFF : Disable

Capture Position
(Input Parameter)

AXIS 1:X1.0.7~8

AXIS 2 : X1.0.17~18
AXIS 3 : X1.0.27~28
AXIS 4 : X1.0.37~38

% Capture function and MPG function cannot be used at the same
time, since the MPG input counter is using the same area.

Speed

m Example of Capture Operation

/ Capture Position \

Latch-In Input

'!/ | _ Time
/ >

Zﬂ

Capture Position

v
PreviousPosition ' Capture Position




Compare Output Setting, Use and Operation

This function outputs when the control axis passes a specific
position while moving.

m Output Contact-point

Two points (Compare 1, Compare 2) output are available for
each axis.

Axis Compare 1 Output (AX3/4 Connector) | Compare 2 Output (AX3/4 Connector)
AXIS 1 No. 21 No. 22
AXIS 2 No. 39 No. 40
AXIS 3 No. 41 No. 42
AXIS 4 No. 55 No. 56

Parameter Setting

The following related values must be set in the axis parameter

in advance.
Compare Parameter Description
Compare 1 Enable ON : Enable
OFF : Disable

Compare 1 Type

Command Pulse : Compare the position with Command Pulse Counter
Encoder Pulse : Compare the position with Feedback Pulse Counter

Compare 1 Mode

0 : None

1 : Counter == Compare 1 Value (In case of moving in both +/-
direction)

2 : Counter == Compare 1 Value (In case of moving in + direction only)
3 : Counter == Compare 1 Value (In case of moving in — direction only)
4 : Counter < Compare 1 Value (Smaller than comparable position)

5 : Counter > Compare 1 Value (Bigger than comparable position)

Compare 1 Value

Position value for comparison

Compare 2 Enable

ON : Enable

OFF : Disable

% No operation will performed, in case of setting the ‘Compare 2’ to
Output from the PCLR.

Compare 2 Type

Command Pulse : Compare the position with Command Pulse Counter
Encoder Pulse : Compare the position with Feedback Pulse Counter

Compare 2 Mode

0 : None

1 : Counter == Compare 2 Value (In case of moving in both +/-
direction)

2 : Counter == Compare 2 Value (In case of moving in + direction only )
3 : Counter == Compare 2 Value (In case of moving in — direction only)
4 : Counter < Compare 2 Value (Smaller than comparable position)

5 : Counter > Compare 2 Value (Bigger than comparable position)

Compare 2 Value

Position value for comparison




m Example of Compare Operation

In case of setting the operation of Compare 1 as current
position value to be same as Compare 1 value, and operation
of Compare 2 as to be greater than Compare 2 value, it will be
operating as below.

Speed E E
Lo
Comparel\-‘élue , Co

| 2Ny

Position Gounter
1
1
1
1 ]

pare 2h

[ S

P Time

Pasition Counter == Comp;are 1 Value

1
Compare 1 Qutput | |

Position Counter = Compare 2 Value

B SRR R
v

Compare 2 Qutput

e g

Program Example

Data Change Function

Multiple Teaching
Operation Parameter Change in Program
Start Data Change in Program

Read/Write of Variable Data
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18. How to respond when an error
occurs

This chapter describes how to take corrective action when an error
occurs in the position module.

Operation In Case of Error Occurs

m When Error LED of positioning module is turned ON

m Start (Stop)

If a set value error occurs at start (stop), each operation will not start
performing.

E-point control, P-point control, Home-return, JOG operation, Pulse
generator operation will not start either.

m P-point control operation or JOG operation

If a set value error occurs at "P-point Control; or "JOG Operation |,

positioning unit must stop the operation in progress and start
deceleration stop.

Reference :

If a set value error occurs, it is impossible to restart until the error
reset contact is cleared as “OFF - ON = OFF”. Other axes without a
set value error, will operate continuously.

(Reference : “Chapter 11. Deceleration Stop”)



m When Error LED of CPU module is turned ON

™ 32007

Positioning unit stops the operation in progress, and start to do the
operation of "Deceleration Stop |

Reference :
But, if the operation at the time of occurrence of various errors is set
to "operation" in the system register setting, the operation is
continued. (Reference : “Chapter 11. Deceleration Stop”)

Errors that occur in position module itself

The positioning unit itself has a function to notify an error when the
setting contents of "Start speed,, "Target speed;, "Acceleration /

deceleration time; are not appropriate. Errors are displayed for each

axis.

When an error occurs and contents

Start Setting

Edit while Operation

-(Minus) 0 Out of Range | -(Minus) | 0 | Out of Range
Start Velocity Error Error
. T Veloci E E E
E-point Control arget e?aty rror rror rror N/A
Acceleration
. . Error Error
/Deceleration Velocity
Start Velocity Error Error
P-point Control Target VeIt_Jcity Error Error Error Error Error
Acceleration
. . Error Error Error Error
/Deceleration Velocity
Start Velocity Error Error Error
Return to Target Velocity Error Error Error N/A
Home-point Acceleration
. . Error Error
/Deceleration Velocity
Start Velocity Error Error
JOG Operation Target Velt'mty Error Error Error Error Error Error
Acceleration
. . Error Error
/Deceleration Velocity
Start Velocity
Pulse Generator Target Velocity Error Error Error N/A
Input Acceleration
/Deceleration Velocity

If the above error occurs

Operation does not start

Decelerate to stop

(O The position command value and control code are not subject to

the increment or absolute value setting error.




How to deal with an error

(2 Data of in this area is not an error target.

(® An error occurs when the start speed 2 target speed is set at the
start of each mode (except the pulse generator input).

@ It is only possible to rewrite during operation in JOG operation
when linear acceleration / deceleration is selected.

When ER LED of positioning module is turned ON

e Situation
Setting error of position data has occurred.

e Process 1

Check if the data register value which use for data table of position
parameter is within the settable range using by programming
tool(XGPC S/W).

Settable range for setting by positioning data

Specify the setting range of parameter type on program

Start Velocity[pps] 0~ 1,000,000[pps] 0~1000000

Target Velocity[pps] +1 ~+1,000,000[pps] 1~ 1000000
Acceleration/Deceleration Time[ms] 0~+32,767[ms] 0~ 32767

Check Point :

(D Is the start velocity set as bigger than target velocity? Error occurs
even when it is the same.

Set the value bigger than start velocity in case of E-point control, 1°
velocity of P-point control, JOG operation, Home-return.

@ s the target velocity set to “0"?
@ Is the data register set to “-(minus)” value?

@ If the parameter is set externally or if it is calculated in the PLC,
make sure that the value is as designed.

e Process 2
Edit the value which is out of the setting range on program.

e Process 3
Reset the setting value error as shown below.

(1 Set the ECLR(Error clear contact-point) from OFF-> ON - OFF
in the program.



@ Set the ECLR(Error clear contact-point) from OFF > ON >
OFF as forced output of programming tool(XGPC S/W).

@ First, turn off the power in the order of Drive — PLC, then turn on
the power in the order of PLC — Drive

Caution :

When ECLR(Error clear signal) is turned ON, each operation of
positioning is not started.

Restart each operation after error clear.

Reference :

The start contact point of each operation is valid after the error is
cleared.

When the error clear signal is cleared in the program, error clear can
be performed even if the other axis is in operation.

m Clear by Error Clear Signal () [By program]

Method to clear the error in the program with the switch connected in
advance.

With an arbitrary input, turn ON the error clear signal corresponding
to each axis.

Caution :
The Relay number used depends on the allocation position. (Refer to
Chapter 1 and 4)

m Clear by Error Clear Signal @ [By forced output]

Process :

1. Select <Forced In/Output> from Programming Tool(XGPC S/W)
Menu

2. Specify Y0.A.0.9 Relay that forced output

3. Turn OFF the contact point after turning it ON in advance.

4. Release force state.

Caution :

Be sure to perform “Force Release” operation after forced output.
Relay number changes according to the positioning unit type,
assigned position and axis number. (Refer to the Chapter 1 and 4)

X1.0.0.0 Y0.1.0.9

[ Example ]
oz E2]0 ‘

1000 0109
0000 | {

Clear the positioning unit setting error by Input X1.0.0.0

Position unit operation when the error occurs.



When the Motor does not operate.

(When the display LED of pulse output A- B is flickering or lighted)

e Corrective Action 1 : For Servo Motor
Check if Servo ON Input is turned ON.

e Corrective Action 2 :
Check if the Drive power is turned ON.

e Corrective Action 3
Check if the Wiring between the Positioning unit and the Drive is
properly connected.

e Corrective Action 4

Check if the setting of the pulse output setting (CW / CCW or Pulse /
Sign) matches the Drive.

Refer to the Chapter 4 for Mode Switch Setting

(When the display LEDs of pulse output A and B are turned OFF)

e Corrective Action
Edit the program.

Check Point
@ Check if the number of I/O is correct.

@ Check if the starting contact point has not been modified in the
program.

When the direction of rotation is opposite.

[Example of Reverse Direction]

Reverse Direction Forward Direction
AN -
( ‘ i
(RANAN RN
SANNAN SANA N AN
| S E—

e Corrective Action 1
Check if the Wiring between the Positioning unit and the Drive is
properly connected.

Check Point

Check if the CW / CCW output or Pulse / Sign output is connected to
the corresponding input on the drive side, respectively..

(Refer to the Chapter 3 for Pulse Output Signal Connection)



e Corrective Action 2
Check if the setting of the control code and the position command
value are correctly specified in the program.

Check Point

Increment < Relative Value Control > and Absolute < Absolute Value
Control> are specified by control codes in the program.

(Refer to the Chapter 4 for Increment and Absolute)

e Corrective Action 3
If the positioning data is specified in the reverse direction of + and —
direction, change the direction of rotation by setting.



When stop position does not coincide with homing

Pass the Stop Position

Starting
Speed

| = Homing proximity input ON (Switch)

\

Homing Input ON

e Situation

Deceleration may not be sufficient when returning to the home
position. If it is impossible to decelerate to the starting speed, it will
not stop even if the home input is correct.

e Corrective Action 1
Change the position of Homing Proximity Input Switch to Reverse
direction of Homing direction.

N
I \
\ »
| \ End of Deceleration
: /\//(_ General Stop Position
Starting _____;____ BN
Speed 1
| | qms]
-—! :
e AT
Homing proximity input ON (Switch)
)
\ Homing Input ON
Check Point

When the Home Position Input is connected to Z phase of the Servo
Motor Drive, the position of the Homing Proximity Input and the
Homing Input may be close to each other.

- General Stop Position

Starting
Speed

|
1 Homing proximity input ON (Switch)

Homing Input ON
e Corrective Action 2
Modify the program and decelerate the Homing Return Speed.



When does not decelerate while homing

<
N\ \
\\ General Stop Position
\
\
\
A \
Starting L
Speed %
1 t{ms]
[ A
1 |
N— Homing proximity input ON (Switch)
Homing Input ON (Switch)
e Situation

Possible that Homing Proximity Input may not be accepted correctly.

e Corrective Action 1

Forcibly turn ON / OFF the home proximity input switch externally and
confirm that the "D" of the home proximity input display LED of the
positioning unit lights up.

e Corrective Action 2
Check whether the input logic of the Homing Proximity Input Switch is
normally ON or OFF.

e Corrective Action 3

Check the control code of the Homing Return Program.

The control code specified differs according to the input logic
confirmed in <Corrective Action 2>

(Refer to the Chapter 4 for Control Code)

(Refer to the Chapter 9 for Input Logic)

Check Point
If Homing Proximity Input is not connected, it is recognized as OFF.



When does not stop at homing (after deceleration termination)

Starting Speed stays still

. and does not stop
Starting

Speed T T

— =

Homing proximity input ON (Switch)
M

Ll

Homing Input ON (Switch)

e Situation
Possible that Homing Input may not be accepted correctly

Check Point

Homing Return Point is effective when the homing position input after
deceleration is valid. If the homing position signal is input during
deceleration, the input is ignored.

e Corrective Action 1

Forcibly turn ON / OFF the homing input switch externally and confirm
that the "Z" of the homing input display LED of the positioning unit
lights up.

e Corrective Action 2
Check whether the input logic of the Homing Input Switch is normally
ON or OFF.

e Corrective Action 3

Check the control code of the Homing Return Program.

The control code specified differs according to the input logic
confirmed in <Corrective Action 2>

(Refer to the Chapter 4 for Control Code)

(Refer to the Chapter 9 for Input Logic)

Check Point
If Homing Proximity Input is not connected, it is recognized as OFF.



Error Code

Error Code

This chapter describes the error code of the position module.

Error occurs when the positioning module cannot continuously control
the motion. The related code is shown below.

Error . .
Index Code In English Description
0 0x00 No Error
1 0x01 Not Founded Module not detected
2 0x02 Driver Open Error Drive open error
3 0x03 | File Open Read/Write Error Z'r'rir open Read/Write
ABS Serial Comm Time | Absolute value
4 0x04 T
Out communication timeout
5 0x05 Mutex Open Error Mutex open error
6 0x06 Mutex Time Out Mutex timeout
7 0x07 Invalid Axis Number Error of axis number
8 0x08 Invalid Parameter Error of parameter
9 0x09 Not Initialized Error of initialization
10 0x0A Invalid Speed Velocity error
11 0x0B Invalid Axes for Multi Axes | Multi-axes error
12 0x0C Amp Off Status Amplifier off state
13 0x0D | Invalid Acc/Dec Specified error of
acceleration/deceleration
14 OXOE Continuous Move Not | Not _ready for
Ready continuous control
15 0xOF Invalid Port Number Port error
16 | 0x10 | ABS Serial Data Error Data error of absolute
value
20 0x14 Config Parameter Error Pargmeter error of
setting value
21 0x15 None Recovery Error Recovery error
22 0x16 Amp Not Enabled No amplifier enabled
23 0x17 | Axis Invalid error of specifying the
24 0x18 Invalid Function Code Function code error
25 0x19 Invalid Position Number Position number error
26 Ox1A Unexpected Prog Error Abnormal program error
27 | Ox1B | CMOV Too Many Axes Multi-axes circular
interpolation error
28 0x1C | CMOV Invalid Axes Specified error of
circular interpolation
29 0x1D Motor ABS Encoder Busy Conflict of absolute
encoder read
30 Ox1E Motor Encoder Read Error Error of absolute
encoder read
31 Ox1F II\EAr(::[)Orr Index  Command Index command error
32 0x20 AMP Fault Amplifier alarm
33 0x21 P Motion Not Enabled Not prepared for




| P-point control

TIP

Error code of POS1 module is X1.0.0.10 in the Input
Data Table.

Error codes of POS2 module are X1.0.0.20, X1.0.0.21
in the Input Data Table.

Error codes of POS4 module are X1.0.0.40,
X1.0.0.41, X1.0.0.42, X1.0.0.43 in the Input Data
Table.
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