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Introduction

This document is a training manual prepared to facilitate the understanding of single-axis control and
multi-axis control by MELSEC iQ-R Series simple motion module.

It describes the features of the simple motion module, the procedures for setting the positioning data
and creating the sequence programs using RD77MS4 simple motion module and GX Works3 as
demonstration machine and the monitoring and testing operations.

The following related manuals are available.

(1)

(2)

()

(4)

Simple motion module User’s Manuals

MELSEC iQ-R Simple Motion Module User's Manual (Startup). .. ......... IB(NA)-0300245ENG
MELSEC iQ-R Simple Motion Module User's Manual (Application). .. ... ... IB(NA)-0300247ENG
MELSEC iQ-R Simple Motion Module User's Manual (Advanced Synchronous Control)
............................................................. IB(NA)-0300249ENG
Programming manuals

MELSEC iQ-R Programming Manual (Program Design) .. ............... SH(NA)-081265ENG
MELSEC iQ-R Programming Manual (Instructions, Standard Functions/Function Blocks)
............................................................. SH(NA)-081226ENG
Operating Manual

GX Works3 Operating Manual . .. ......... .. .. . .. SH(NA)-081215ENG
Documents relating to servo amplifier
MR-J4-_B_(-RJ) SERVO AMPLIFIER INSTRUCTION MANUAL .......... SH(NA)-030106ENG

MELSERVO-J4 Servo amplifier INSTRUCTION MANUAL (TROUBLE SHOOTING)
............................................................. SH(NA)-030109ENG

POINT

In this text, the buffer memories are classified with the following symbols, and the buffer memories for each
axis are listed collectively.

[Pr.**]: Positioning parameter and home position return parameter items
[Da.*]: Positioning data and block start data items

[Md.**]: Monitor data items

[Cd.**]: Control data items

SSCNET is an abbreviation of Servo System Controller Network.

Microsoft, Windows, Windows Vista, Windows NT, Windows XP, Windows Server, Visio, Excel, PowerPoint,
Visual Basic, Visual C++, Access are either registered trademarks or trademarks of Microsoft Corporation in
the United States and/or other countries.

Ethernet is the registered trademark of Fuji Xerox Co., Ltd.

Other products names and company names are the trademarks or registered trademarks of the respective
companies.
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® Safety Precautions @

(Always read before performing practical work.)

When designing systems, always read related manuals and give
sufficient consideration to safety.

Pay due attention to the following points when performing practical
work, and ensure correct handling of the product.

[Practical work precautions]

/\WARNING

e Do not touch terminals while the power is ON. Failure to observe
this may result in electric shock.

e When removing the safety cover, either turn OFF the power, or
ensure that sufficient attention is paid to safety.

/\CAUTION

e Carry out practical work in accordance with the instructions of your
teacher.

e Do not remove the demonstration machine, or make changes to the
wiring.
Failure to observe this may result in a fault, malfunction, injury, or
fire.

e Turn OFF the power before attaching or removing the module.
Removing or attaching the module with the power ON may result in
a module fault or electric shock.

e If the demonstration machine emits an abnormal odor or noise,
press the [Power] button or [ EMERGENCY STOP] button to stop

the module.

e If an error occurs, notify your teacher immediately.
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Chapter 1 Outline of Positioning Control

1.1 Outline of Positioning Control
The term “positioning” refers to the process to move a body, such as a workpiece or a tool,
(hereinafter, collectively referred to as a workpiece) at the specified speed and stop the body
accurately at the target position.

The movement control of workpiece to the target position can be easily made by stopping

the workpiece using a timer or installing a sensor at the stop position. However, various
problems may arise if it is required to stop it accurately at the position or after moving at a

high speed.
e \
Manual Target stop position Varies in E
control ' each case. /|
i i
i i i H
i i
i i H i
!
1

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

If stopped with
the pushbutton

9

Automatic Start position

control v

Varies depending
on conveyor speed.

OOO

Stop after 10 seconds! > x

(9
%

Varies if the
speed is low.

To solve these problems, the positioning procedures are described below, so that you can
learn how to transfer a workpiece to the target position at a high speed and stop the
workpiece correctly.

.- ~

,’ \\
Start position Target stop position ‘;
Positioning v ' !
)
; _*W E
———F
i 1< i
H - ]
] . [ ]
E High speed )— i
E R VZ— i
] ]
] ]
\\ I’

......................................................
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Simple transfer control can be achieved with programmable controllers using timers and limit
switches where high accuracy is not required as shown in previous page.

For positioning control or transfer control where high accuracy is required, the positioning
function of programmable controllers can be used to stop workpiece accurately at target
position with high repeatability and high reliability.

The stopping accuracy of the function can be controlled in the order of um depending on the
equipment mechanism.

« For positioning control using the positioning function of programmable controllers, devices
appropriate to the control are required. The outline and functions of the devices are shown
below.

(1) Positioning controller (CPU module or positioning module)

(2) Driving amplifier or driver for transmitting commands from programmable controllers to
motor

(3) Servo motor or stepping motor capable of precisely detecting rotation angle

(1) Positioning controller
The CPU module or module serves as the positioning controller and
gives necessary information for positioning to the servo amplifier or
the stepping motor driver.

(2) Servo amplifier or the stepping motor driver
Based on the commands given by programmable controllers like
the rotation direction, rotating speed, rotation amount are transmitted
to the motor.
In which direction, forward or reverse... Rotation direction command
At what speed ... Speed command
To where ... Position command

12}
B
o]
&

(3) Servo motor or stepping motor
The motor rotates in the specified direction at the specified speed and
stops at the specified position according to the command given by the
servo amplifier or stepping motor driver.
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Positioning examples are as shown below:

m Punch press (positioning for feeding in X- and Y-axis directions)

» To punch an insulating material or
xeas [T\ 320mm 160 mm < leather with a single die, positioning is
Vs [ performed using two servo motors.
] »LL [ s mmin One servo motor is for feeding (X-axis)
Press punching | (1875 rev/min) and second servo motor is for press
head direction.

Gear + ball screw

Servo motor
for Y-axis

Y-axis

Servo

amplier X s « After the table is positioned by the

X-axis servo motor, the press head is
positioned by the Y-axis servo motor,
and the material is punched with the
press.

* When the kind or shape of material is
changed, the press head is replaced,
and the positioning pattern is
switched.

Servo motor for X-axis

Servo
amplifier

m Palletizer

Conveyor control

Servo motor
(with brake)

* The palletizer is positioned with a high
degree of accuracy by using the 1-axis
servo motor.

» The lowering distance of the palletizer
corresponding to the material
thickness is stored.

Conveyor

Position detector]

Palletizer

I Delivery machine control

» The ATC tool magazine of small
machining center is positioned.

* The relationship between the current
value and target value of the
magazine is calculated, and it is
positioned in the forward or reverse
direction in which the target tool can
be accessed more quickly.

Servo

(12 pes.-or 20-pcs.)

Rotation direction to Rotation direction to

call 11,12,1,20r3 call17to20or 1to 5
1213 1920123
) ON3\ Curent 18702920 A Current
) value 17 value
6 <—removing
7

RD77MS A position 15\ 0 position -
Qb0 s "}3 (] 8 /Rotation direction to
8 3 12y110 call 7to 16

7
. Rotation direction to
Number of tools: 12 mi :
( ) call 5,6, 7, 8,9 or 10 (Number of tools: 20)

=
t
3
3

g
=1
@

>
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m Lifter (storing of CRTs in aging rack)

Unloading machine
Loading/unloading machine

Servo motor
(with brake)

Servo amplifier

m Index table (high-precision angle indexing)

Servo
amplifier

Index table

Detector
Servo motor

m Internal grinding machine

Servo motor

The grinding wheel
is secured, and the
workpiece is sent
and ground.

a. Operation panel (um)
M2 ¢ b. Finishing feed (um)
[Ib - [Tde c. Correction amount (um)

d. Coarse grinding speed (um/s)
e. Fine grinding speed  (um/s)

[Te

RD77MS

» CRTs are stored in the rack in the
aging process by positioning with the
aid of AC servo motor.

» The lifter is positioned in the vertical
direction by using the one servo motor,
and the aging rack is positioned in the
horizontal direction by using second
servo motor.

» The index table is positioned with a
high degree of accuracy by using the
1 servo motor.

» Grinding of internal surface of
workpiece is controlled by using the
servo motor and inverters.

* One inverter controls the rotation of
the workpiece, and the second inverter
controls the rotation of the grinding
wheel. The one servo motor feeds the
workpiece to grind it.



1.2

Creates a sequence

Mechanism of Positioning Control

On the positioning system using RD77MS, various kinds of software and external devices
are used for the functions shown in the following figure.

RD77MS captures various signals, parameters and positioning data, and the CPU module
controls them to realize complicated positioning control.

Positioning control using RD77MS

program of control
order and conditions.

! Sets the control parameters

and positioning data.

Issues the start instruction
for JOG operation during test
operation by test function.

i Monitors the positioning
{ operation.

Stores the created program.

Outputs the start signal and stop |
i signal to RD77MS according to the |
i stored program.

Detects errors of RD77MS.

CPU

module Outputs the start signal, external
command signals and switching |

* * . signals to RD77MS.

i Issues commands

RD77MS External signals bypulseoutput .......
simple I e —
motion = Tanual pulse generator/
module I { Incremental synchronous encoder

Stores parameters and data.

Transmlts data to the servo amplifier according
to the directions of the CPU module, GX Works3, |

external signals and manual pulse generator. |
Servo ’
amplifier -------------- .
Drlves the servo motor based on the posmon

command and control command received
Servo
motor

from RD77MS. :
Outputs the position data in the motor data to

‘ Actlvate the controlled machine according to

the commands from the servo amplifier.

. RD77MS through SSCNET Ill (/H).

Machine

moving part
(Driving part)
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1.21 Schematic designs of positioning systems
The operations and schematic designs of positioning systems are shown below.

(1) System using ball screw
Travel and speed of system using ball screw

A : Position detection unit (mm/pulse)
v Vs : Command pulse frequency (pulses/s)
Pulse — _ : Number of slits of pulse generator (pulse
generator Workpiece count) (pulses/rev)
(PG) m%mgfm%ﬁ%%w : Feed screw lead (mm/rev)
: Reduction ratio
: Moving part speed (mm/s)
: Motor speed (r/min)
: Position loop gain (1/s)
: Accumulated pulse count of deviation
counter (pulses)

=

; R Table L

Servo motor

mXZ< o

For the above system using ball screw, the position detection unit, command
pulse frequency and accumulated pulse count of deviation counter are calculated
by the following formulas.
[1] Position detection unit
The position detection unit is calculated from the feed screw lead, reduction
ratio and number of slits of pulse generator.

A = L [mm/pulse]
Rxn
[2] Command pulse frequency

The command pulse frequency is calculated from the moving part speed and
position detection unit.

\Y,
Vs = — [pulse/s
A [P ]
[3] Accumulated pulse count of deviation counter

The accumulated pulse count of deviation counter is calculated from the
command pulse frequency and position loop gain.

Vs
£ = — Ise
" [pulse]
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(2) Positioning system using RD77MS
Outline of operation of positioning system using RD77MS

CPU module RD77MS
" S
Position commands| g
C
Control commands E
0S |Monitor data |T|
Reading, —
writing, }{'
etc. )
|
Interface |4

» Position commands

« Control commands

« Monitor data

« External input signals
of servo amplifier

SSCNET Il (/H)

Servo amplifier Servo motor
- T
i
S 1
+ S +
S Position Speed Current Inverter
C control control ;‘ control || 'Y' M
N |- - -
: | i
T I Current feedback ! i
11l 1
/ i
H Speed feedback !
} Positioning feedback Interface PLG
F

External input signals of servo amplifier
(refer to servo amplifier instruction manuals)
* FLS (Upper limit signal)

* RLS (Lower limit signal)”

» DOG (Proximity dog signal)™

Manual pulse generator/Incremental
synchronous encoder A-phase/B-phase

External input signals

« EMI (Forced stop input signal)

« FLS (Upper limit signal)”

* RLS (Lower limit signal)”

« DI (External command /switching signal)
» STOP (Stop signal)

* DOG (Proximity dog signal)™

*1 Any of external input signal of RD77MS, external input signal of servo amplifier and
external input signal through CPU (buffer memory of RD77MS) can be used depending
on the parameter setting.
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1.3

Positioning Control Procedures

1.3.1 Procedures for implementing positioning control
The positioning controls (used in this document) are implemented in accordance with the
following procedures.
Major positioning High-level Home position return control Manual control Extended control
control positioning control | |(Machine home position retur) (JOG operation) (Synchronous control)
[ Set the parameters™ ]
‘ Set the positioning data. Set thedposmonlng
ata.
settings . Setth h
Set the block start data. etine synchronous
control data.
Set the condition data. Set the cam data.
B Set 0 in "[Cd.16] Inching
Program " e " movement amount.”
creation Sets the "[Cd.3] Positioning start No. Sets the "[Cd.17] JOG
| I I speed.”
Turn on PLC READY signal [YO].
Turn on All axis servo ON [Y1].
Start control . . . " .
Turn on the Positioning start signal [Y10 to Y1F]. Turnrc;r:] jg%g;gg:ward Turn on "[Cd.380]
Turn on the External command signal (DI), or [0d.182] Reverse run Synchronous
execute the module FB "M+RD77_StartPositioning." : 1OG start” control start.”

Positioning Control start

i
§

§

§

§

§

Stop control

Stop due to completion of control

Turn off "[Cd.181] Forward

run JOG start" or
"[Cd.182] Reverse run
JOG start."

Stop due to
completion of
control

*1. The home position return parameters must be set only for the home position return control.
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1.3.2

Outline of start

When the servo amplifier is started and the start trigger is activated for each control,
RD77MS starts the positioning control.

Servo ON conditions

To start the servo amplifier, the following output signals must be successively turned on.
[1] PLC READY signal [Y0] ON

[2] All axis servo ON [Y1] ON

Start signals

The start signal for each control enabled after the servo amplifier is started is shown below.

Control type

Start trigger

Major positioning control

High-level positioning control

Home position return control

» The positioning start signal [Y10 to Y1F] is turned on.
» The external command signal (DI) is turned on.
» The module FB "M+RD77_StartPositioning” is executed.

JOG operation

Manual Inching operation

“[Cd.181] Forward run JOG start signal” or “[Cd.182] Reverse run
JOG start signal” is turned on.

control
Manual pulse

generator

The manual pulse generator is operated.
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1.3.3 Outline of stop
The axis stop signal or stop signal from external input signal is used to stop the control.
It is necessary to create a program for turning on the “[Cd.180] Axis stop signal” as the
stopping program.
Each control is stopped in the following cases.

a) When each control is completed normally

b) When the servo amplifier power supply is turned off

¢) When a CPU module error occurs

d) When the PLC READY signal is turned OFF

e) When an error occurs in RD77MS

(
(
(
(
(
(

f) When control is intentionally stopped
(Stop signal from CPU module turned ON, “Stop signal” of external input signal turned
ON, etc.)

The stop process for the above cases is shown below.
(Except the normal termination in case (a))

Stop cause Stop axis M code ON Axis operation status
P P signal after stop | after stopping ([Md.26])
Forced stop Forced stop input S|gnal OFF All axes No change Servo OFF
from an external device
Servo READY OFF Servo amplifier has not
Servo amplifier power supply OFF been connected
Forced stop Each axis No change
Servo alarm Error
Forced stop input to servo amplifier Servo OFF
Fatal stop Hardware stroke limit upper/lower Each axis No change Error
(Stop group 1) limit error occurrence
Emergency stop Error occurs in a CPU module No change
- All axes Error
(Stop group 2) PLC READY signal OFF Turns OFF
Relatively safe stop | Axis error detection (Error other .
(Stop group 3) than stop group 1 or 2)™ Eachaxis | No change Error
“Axis stop signal” ON from a CPU
i module
Intentional stop : . Each axis No change Stopped
(Stop group 3) “Stop signal” of external input (Standby)
signal ON




Stop cause

Stop process

Home position return control Major
Machine home Fast home position | Positioning
position return control return control control

Forced stop

“Forced stop input signal“ OFF
from an external device

Forced stop

Servo READY OFF
Servo amplifier power supply OFF

Servo alarm

Forced stop input to servo amplifier

Forced stop
For the stop method of the servo amplifier, refer to
each servo amplifier instruction manual.

Fatal stop
(Stop group 1)

Hardware stroke limit upper/lower
limit error occurrence

Deceleration stop/rapid stop
(Select with “Rapid stop group 1 rapid stop
selection.”)

Emergency stop
(Stop group 2)

Error occurs in a CPU module

PLC READY signal OFF

Deceleration stop/rapid stop
(Select with “Rapid stop group 2 rapid stop
selection.”)

Relatively safe stop
(Stop group 3)

Axis error detection (Error other
than stop group 1 or 2)

Intentional stop
(Stop group 3)

“Axis stop signal” ON from a CPU
module

“Stop signal” of external input
signal ON

Deceleration stop/rapid stop
(Select with “Rapid stop group 3 rapid stop
selection.”)

Stop cause

Stop process

High-level Manual control
positioning JOG/Inching Manual pulse
control operation | generator operation

Forced stop

“Forced stop input signal“ OFF
from an external device

Forced stop

Servo READY OFF
Servo amplifier power supply OFF

Servo alarm

Forced stop input to servo amplifier

Forced stop

For the stop method of the servo
amplifier, refer to each servo
amplifier instruction manual.

Fatal stop
(Stop group 1)

Hardware stroke limit upper/lower
limit error occurrence

Deceleration stop/rapid stop
(Select with “Rapid stop group 1
rapid stop selection.”)

Deceleration stop

Emergency stop
(Stop group 2)

Error occurs in a CPU module

PLC READY signal OFF

Deceleration stop/rapid stop
(Select with “Rapid stop group 2
rapid stop selection.”)

Deceleration stop

Relatively safe stop
(Stop group 3)

Axis error detection (Error other than
stop group 1 or 2)"

Intentional stop
(Stop group 3)

“Axis stop signal” ON from a CPU
module

“Stop signal” of external input
signal ON

Deceleration stop/rapid stop
(Select with “Rapid stop group 3
rapid stop selection.”)

Deceleration stop




*1. If an error occurs in a positioning data due to an invalid setting value, when the continuous positioning
control uses multiple positioning data successively, it automatically decelerates at the previous
positioning data. It does not stop rapidly even the setting value is rapid stop in stop group 3. If any of the
following error occurs, the operation is performed up to the positioning data immediately before the
positioning data where an error occurred, and then stops immediately.

- No command speed (error code: 1A13H, 1A14H)

- Outside linear movement amount range (error code: 1A15H, 1A16H)

- Large arc error deviation (error code: 1A17H)

- Software stroke limit + (error code: 1A18H, 1A19H)

- Software stroke limit - (error code: 1A1AH, 1A1BH)

- Sub point setting error (error code: 1A27H, 1A28H, 1A29H, 1A2AH, 1A37H)
- End point setting error (error code: 1A2BH, 1A2CH)

- Center point setting error (error code: 1A2DH, 1A2EH, 1A2FH)

- Outside radius range (error code: 1A32H)

- lllegal setting of ABS direction in unit of degree (error code: 19A4H, 19A5H)

Point

Provide the emergency stop circuits outside the servo system to prevent cases where danger may
result from abnormal operation of the overall system in the event of an external power supply fault
or servo system failure.

1.3.4 Outline of restart
If the position control is stopped due to any cause, the positioning to the end point of position
control can be restarted from the stop position by the “[Cd.6] Restart command.”
If the control is stopped during continuous positioning or continuous path control, the
positioning will be restarted from the stop position of the positioning data No. at which the
control is stopped.



Chapter 2 System Configuration

21 System Configuration Devices
The general configuration including RD77MS and peripheral devices is shown below.

Main base unit

[0 E= oE= oE= oEx oE= o= o=

i1

. Extension cable
I - |In i
o

s

Extended system

Power supply module CPU module

USB cable
[E Ethernet cable

o) [——

Peripheral device
(Computer)

External input
signal cable

Manual pulse generator/Incremental
synchronous encoder 1 unit

The external input signals for 20
points are arbitrarily assigned to
the following signals.

* External command /switching signal
» Upper stroke limit

* Lower stroke limit

* Proximity dog signal

* Stop signal

Forced stop input (24 V DC)

RD77MS

— External input signals of servo amplifier

SSCNET I

* Upper stroke limit
cable « Lower stroke limit
* Proximity dog

1l i
0 ol I
B s I
[— [— [— D:
Servo Servo Servo

motor motor motor

N J

MR-J4 (W)-_B servo amplifier

MR-J3 (W)-_B servo amplifier

Optical branching module MR-MV200 ]

Inverter FR-A700 series/FR-A800 series
Pulse conversion module MR-MT1010+MR-MT1200 | |

manufactured by ORIENTAL MOTOR Co., Ltd.
Stepping motor module aSTEP/5-phase
manufactured by CKD Nikki Denso Co., Ltd.
Servo Driver VC |l series/VPH series

RD77MS2: Up to 2 axes
RD77MS4: Up to 4 axes
RD77MS8: Up to 8 axes

RD77MS16: Up to 16 axes

Synchronous encoder via servo
amplifier: Q171ENC-W8

(up to 4 units can be connected
through MR-J4-_B-RJ), etc.

POINT

» The external input signal cannot be used depending on the connected device. Confirm the
specification of the connected device.
» When using RD77MS2, the external input signals that can be assigned are for 10 points.
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2.2 Configuration Device List
The positioning system using RD77MS consists of the following devices.

Name Model Remarks
RD77MS2
Simple motion module RD77MS4 -
P RD77MS8
RD77MS16
RnCPU,
CPU module RnENCPU, -
Safety CPU
Personal
Peripheral device computer )
(personal computer)" running
Windows®
GX Works3™ SW1DND- Software package for Windows® XP, Windows®
GXWS3-E Vista, Windows®7, Windows®8 or Windows®8.1
Ethernet cable™ ) Cable for connecting the CPU module and the
USB cable™ personal computer running Windows®

Servo amplifier - -

Manual pulse generator/
Incremental synchronous -
encoder

Recommendation: MR-HDPO1 (manufactured
by Mitsubishi Electric Corporation)

Cable for connecting RD77MS and servo

SSCNET lll cable™ - o X o
amplifier or connecting servo amplifiers

Cable for connecting RD77MS and external
External input signal cable™ - device (Fabricate referring to the manual for the
connected device and Section 3.5.)

*1. Refer to GX Works3 Operating Manual for details.
*2. The following connectors for external input signals to be connected to SSCNET Il cable and external
input signal cable are available.

[SSCNET IIl cable]

Model Cable length [m] Details
MR-J3BUS015M 0.15
MR-J3BUSTIM™ MR-J3BUS03M 0.3
(standard cord for MR-J3BUS05M 0.5
inside of board) MR-J3BUS1M 1
» For connection between RD77MS
MR-J3BUS3M 3 and MR-J4(W)-B/MR-J3(W)-B
MR-J3BUSOIM-A"3 MR-J3BUS5M-A 5 » For connection between MR-
tandard cable f MR-J3BUS10M-A 10 JA4(W)-BIMR-J3(W)-B and MR-
f)su?srlld: rof(t:)aoared)or - - JHW)-BMR-J3(W)-B
MR-J3BUS20M-A 20
MR-J3BUS30M-B 30
- B
MR J3I.3USDM B MR-J3BUS40M-B 40
(long-distance cable)
MR-J3BUS50M-B 50

*3. O indicates the cable length.
(015:0.15m, 03: 0.3 m, 05: 0.5m, 1:1m, 3: 3m, 5: 5m, 10: 10 m, 20: 20 m, 30: 30 m, 40: 40 m, 50: 50 m)
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[Connectors for external input signals]

Software name

Specifications

Applicable connectors

AB6CON1, A6CON2 and A6CON4 (optional)

Applicable wire

When A6CON1 or AGCON4
is used

0.088 to 0.3 mm? (AWG28 to 22) stranded wire

size

When ABGCON2 is used

0.088 to 0.24 mm? (AWG28 to 24) stranded wire

List of specifications for recommended pulse generator

Item

Specifications

Model

MR-HDPO1

Operating ambient
temperature

-10 to 60°C

Pulse resolution

25 pulses/rev (100 pulses/rev when multiplied by 4)

Output method

Voltage output, max. output current 20 mA

Supply voltage

45t013.2VDC

Consumption current

60 mA

Output level

“H” level: Supply voltage™ -1V or more (under no load)
“L” level: 0.5 V or less (at max. output current)

Life

1,000,000 revolutions or more (at 200 r/min)

Allowable axial load

Radial load: Max. 19.6 N

Thrust load: Max. 9.8 N

Weight

0.4 kg

Max. number of
revolutions

Instantaneous max. 600 r/min Normal 200 r/min

Pulse signal form

Two signals, A-phase and B-phase, with phase difference of 90°

Starting friction torque

0.06 Nem (at 20°C)

*4. When a separate power supply is used, use a stabilized power supply with a supply voltage of 5V DC

+0.25 V.
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Chapter 3 Specifications and Functions

3.1 Performance Specifications
The performance specifications for RD77MS are shown below.

Interpolation functions

Item RD77MS2 RD77MS4 RD77MS8 RD77MS16
Number of control axes 2 axes 4 axes 8 axes 16 axes
Operation cycle 0.444 ms/0.888 ms/1.777 ms/3.555 ms
2-axis linear

2-, 3- or 4-axis linear interpolation
2-axis circular interpolation
3-axis helical interpolation

interpolation
2-axis circular
interpolation

Control modes

PTP (Point To Point) control, path control (linear, arc and helical can
be set), speed control, speed-position switching control, position-
speed switching control, speed-torque control

Control unit

mm, inch, degree, pulse

Positioning data

600 pieces of data/axis

Execution data backup function

Parameters, positioning data, and block start data can be saved on
flash ROM (battery-less).

Positioning system

PTP control: incremental system/absolute system
Speed-position switching control: incremental system/absolute
system

Position-speed switching control: incremental system

Path control: incremental system/absolute system

Positioning range

Positioning

In absolute system

» -214748364.8 to 214748364.7 (um)

» -21474.83648 to 21474.83647 (inch)

* 0 to 359.99999 (degree)

» -2147483648 to 2147483647 (pulse)

In incremental system

+ -214748364.8 to 214748364.7 (um)

» -21474.83648 to 21474.83647 (inch)

» -21474.83648 to 21474.83647 (degree)

» -2147483648 to 2147483647 (pulse)

In speed-position switching control (INC mode)/position-speed
switching control

* 010 214748364.7 (um)

* 010 21474.83647 (inch)

* 010 21474.83647 (degree)

* 0102147483647 (pulse)

In speed-position switching control (ABS mode)"
0 to 359.99999 (degree)

Speed command

0.01 to 20000000.00 (mm/min)
0.001 to 2000000.000 (inch/min)
0.001 to 2000000.000 (degree/min)™
1 to 1000000000 (pulse/s)

Acceleration/deceleration
process

Trapezoidal acceleration/deceleration, S-curve acceleration/
deceleration

Acceleration/deceleration
time

1 to 8388608 (ms) 4 patterns can be set for each of acceleration
time and deceleration time.

Rapid stop deceleration
time

1 to 8388608 (ms)
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Item RD77MS2 RD77MS4 RD77MS8 RD77MS16
Mammgm number 0.7 ms
. of axes: 1-axis
Operation Maximum number
cycle i 0.7 ms
0.444 ms of axes: 2-axes
Maximum number 0.74 ms
of axes: 4-axes
Maximum number 11 ms
_ of axes: 4-axes ’
Operation Maximum number
cycle i 1.32 ms
0.888 ms of axes: 8-axes
Maximum number
Starting of axes: 12-axes 1.46 ms
time™ Maximum number
1.1 ms
. of axes: 8-axes
Operation Maximum number
cycle i 1.46 ms
1777 ms of axes: 12-axes
Maximum number
of axes: 16-axes 1.59 ms
MaX|mu.m number 0.92 ms
_ of axes: 8-axes
Operation Maximum number
cycle i 1.12 ms
3555 ms of axes: 12-axes
Maximum number 152 ms

of axes: 16-axes

External wiring connection system

40-pin connector

Applicable

When AGCON1 or
AB6CON4 is used

0.088 to 0.3 mm? (28 to 22 AWG) stranded wire

wire size™

When A6GCON2 is used

0.088 to 0.24 mm? (28 to 24 AWG) stranded wire

External input wiring connector

ABCON1, A6CON2 and A6CON4 (optional)

MR-J3BUSOM™

» For connection between RD77MS and MR-J4(W)-B/MR-J3(W)-B

» For connection between MR-J4(W)-B/MR-J3(W)-B and MR-
J4(W)-B/MR-J3(W)-B

» Standard cord for inside of board: 0.15m, 0.3 m,0.5m, 1 m, 3 m

SSCNET
11l cable

MR-J3BUSOM-A™

 For connection between RD77MS and MR-J4(W)-B/MR-J3(W)-B

» For connection between MR-J4(W)-B/MR-J3(W)-B and MR-
J4(W)-B/MR-J3(W)-B

« Standard cable for outside of board: 5 m, 10 m, 20 m

MR-J3BUSOM-B™ ¢

* For connection between RD77MS and MR-J4(W)-B/MR-J3(W)-B

 For connection between MR-J4(W)-B/MR-J3(W)-B and MR-
J4(W)-B/MR-J3(W)-B

» Long-distance cable: 30 m, 40 m, 50 m

Manual pulse generator/

Incremental synchronous
encoder input maximum

frequency

Differential-
output type

Up to 1M pulses/s

Open-collector
type

Up to 200k pulses/s

Manual pulse generator 1 pulse input

magnification

1 to 10000 times

Flash ROM write count

Max. 100,000 times

Number of occupied I/O points

32 points (I/0O assignment: Intelligent function module 32 points)

Internal current consumption (5 V DC)

1.0A
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Item RD77MS2 RD77MS4 RD77MS8 RD77MS16
Height 106 mm
External — Fyyq4, 27.8 mm
dimensions
Depth 110 mm
Mass 0.22 kg 0.23 kg

*1.
*2.

*3.
*4,

*5.

*6.

The speed-position switching control (ABS mode) can be used only when the control unit is "degree".
When "Speed control 10 x multiplier setting for degree axis function" is valid, the setting range is 0.01 to
20000000.00 (degree/min).

Time from accepting the positioning start signal until BUSY signal turns ON.

Use cables with outside diameter of 1.3 mm (0.05 inch) or shorter to connect 40 cables to the connector.
In addition, consider the amount of current to be used and select appropriate cables.

O indicates the cable length.

(015:0.15m, 03: 0.3 m, 05: 0.5m, 1: 1m, 3: 3 m, 5: 5m, 10: 10 m, 20: 20m, 30: 30m, 40: 40 m, 50: 50 m)
For cables with a length of less than 30 m, contact us.




3.2

Main Features of RD77MS Simple Motion Module

(1) High-speed starting
The module can start positioning quickly within 0.444 to 3.555 ms (set value in “Operation
cycle setting”)

(2) Various positioning control functions

The module has a lot of functions including the basic functions, such as home position return
control, positioning control and manual control functions, necessary for positioning systems
and sub functions for restricting and reinforcing these controls.

(a) Enhanced home position return control

(1]

(2]

Enhanced home position return control

Five methods for returning to the machine home position are available; proximity
dog method (1 Type), count method (2 Types), data set method (1 Type) and
scale origin signal detection method (1 Type). You can select a method as per
system requirement.

Home position return retry function

The home position return retry function is available to understand home position
return control from any position to the mechanical home position. You can start
the home position return from any mechanical stop position when turning on the
power supply to the system.

(b) Various control methods
There are various positioning control methods, i.e. position control, speed control,
speed-position switching control and position-speed switching control.

(1]

(2]

(3]

Positioning of each axis

Position control and speed control for each axis can be started at any timing.
Interpolation control

Interpolation control can be performed using more than one axis.

(Linear interpolation control with 2 to 4 axes, circular interpolation control with 2
axes, speed control with 2 to 4 axes, etc.)

Speed-torque control

Speed Control and Torque Control can be perform. It can not contain position loop.

(c) Large quantity of data
Up to 600 positioning data including control method, positioning address, command
speed can be set for each axis.

(d) Continuous execution with multiple data
Multiple positioning data can be performed continuously by starting the positioning only

once.

In addition, it is possible to integrate multiple positioning data into one point and execute
several points continuously (block start).

This can reduce the number of execution times of positioning data and need for control of
execution condition.

(e) Acceleration/deceleration process
Two acceleration/deceleration processing methods, trapezoidal and S-pattern
acceleration/deceleration methods, are available. An acceleration/deceleration curve
appropriate to the mechanical characteristics can be selected.
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(3) Advance Synchronous Control
The module is applicable to synchronous control and electronic cam control.

(4) Mark detection function
The module can detect a mark to latch any data using an external command signal [DI1 to
DI16].

(5) High maintainability

The maintainability of RD77MS has been improved by the following measures.

(a) Battery-less retention of data
Various data, such as positioning data and parameters, can be stored in the flash ROM in
RD77MS. Therefore, the data can be retained without batteries.

(b) Event history function
Information on errors and events that have occurred in RD77MS is collected in the CPU
module and saved in the SD memory card. Since the error information is retained in the
CPU module, the error history can be checked from GX Works3 even after the power
supply is turned off or reset.

(6) Simple motion module function blocks (module FBs) and module labels are
available.

(a) Module FBs for positioning start and positioning teach are available.

(b) The devices in the module have been registered with signal names as module labels in
GX Works3.

(c) Programs can be created only by dragging and dropping module FBs and module labels.
This can reduce program development time.

(7) Setting, monitoring and testing with GX Works3

GX Works3 (Simple Motion Module setting) can be used to set the parameters and
positioning data of RD77MS.

Before creating a sequence program for positioning control, you can check the wiring with
the test function of GX Works3 (Simple Motion Module setting) and operate RD77MS with
the set parameters and positioning data to check the Operation of Servo Motor .

The program can be efficiently debugged by monitoring the control condition.

By using GX Works3 in combination with MR Configurator2, you can easily set the servo
parameters.

For the setting and testing with GX Works3, refer to Chapter 5.

For the monitoring, refer to Appendix 5.

(8) Forced stop function

All axes of the servo amplifiers can be immediately stopped by the external forced stop input
signal.

The forced stop input signal can be enabled and disabled by setting the parameter.

For the forced stop function, refer to Section 4.3.



(9) Connection with servo amplifiers through high-speed synchronous network by
SSCNETIII(/H)

The module can be connected directly with Mitsubishi MR-J4(W)-B/MR-J3(W)-B Series

servo amplifiers through SSCNETIII(/H).

(a) RD77MS and each servo amplifiers are connected through the high-speed synchronous
network SSCNETIII(/H), the wiring can be saved. Maximum distance between two
stations using SSCNET IlI(/H) is 100 m. For 16 axis maximum distance can be (100 m x
16 Axis) is 1600 m.

(b) Since SSCNETIII(/H) cables (Optical Fiber based communication) are used, the
communication is hardly affected by electromagnetic noises from the servo amplifiers.

(c) It is possible to read and write servo parameters from servo amplifiers using
SSCNETIII(/H) communication on RD77MS module.

(d) Actual current values and errors controlled by the servo can be reviewed in the buffer
memory (module's internal memory) of RD77MS.

(e) MR Configurator2 and servo amplifiers can communicate through the CPU module.

(10) Easy to use on absolute position system

(a) MR-J4(W)-B/MR-J3(W)-B Series servo amplifiers and servo motors are applicable on an
absolute position system as standard, and they can be used as an absolute position
system only by fitting the batteries for absolute position system to the servo amplifiers.

(b) Once the home position is determined, the home position return operation is not required
when the system power is turned on.

(c) On the absolute position system, the home position can be determined by the data set
method home position return, and the wiring for the proximity dog is not required.

(d) When the set unit is “degree,” an absolute position system for infinite feeding can be
established.



3.3

Function List
RD77MS has some functions. This document explains the functions of RD77MS classifying
them as shown below.

(1) Main functions

(1)

()

Home position return control

The home position return control is a function to determine the position of origin
for positioning control (machine home position return) and move a workpiece to
the origin (fast home position return). Use this function to return a workpiece to
the home position when the power supply is turned on or after the positioning is
stopped.

Major positioning controls

The positioning data stored in RD77MS is used for these controls. Basic controls,
such as position control and speed control, are executed by setting the
necessary items in the positioning data and start the positioning data.

High-level positioning controls

The positioning data and block start data stored in RD77MS are used for these

controls.

Applied positioning controls as shown below can be performed.

» A series of positioning data are handled as a block, and some blocks are
executed in the specified order.

« Position control and speed control are executed with criteria for conditions.

* Positioning data of several axes are started simultaneously (commands are
output simultaneously to some servo amplifiers).

» Specified positioning data is executed repeatedly.

Manual control

Signals are externally input to RD77MS, and RD77MS performs the positioning
operation. Use the manual control to move a workpiece to any position (JOG
operation) and make fine adjustments to positioning (inching or manual pulse
generator operation).

Extended controls

In addition to the positioning control, the following controls can be performed.

» Speed control and torque control (speed/torque control) not containing a
position loop in command to servo amplifiers

» Control by replacing hardware mechanism consisting of gears, shafts,
transmissions and cams with software by using the synchronous control
parameters to synchronize with the input axis (synchronous control)

(2) Sub function
When a main function is executed, correction or restriction to the control can be made,
or various functions can be added.

(3) Common function
Controls for the parameter initialization function and execution data backup function
common to the operations of RD77MS can be performed.



3.3.1

Main functions
The main functions for positioning controls by using RD77MS are outlined below.

Refer to the following user’s manuals for details of each function.

* MELSEC iQ-R Simple Motion Module User's Manual (Application)

* MELSEC iQ-R Simple Motion Module User's Manual (Advanced Synchronous Control)

Main functions

Details

Machine home position return

Mechanically establishes the positioning start point using a
proximity dog, etc.

In the data setting method, no axis movement occurs since the
current position is set as the home position. (Positioning start No.
9001)

Home position return
control

Fast home position return

Positions a target to the home position address ([Md.21] Machine
feed value) stored in the RD77MS using machine home position
return. (Positioning start No. 9002)

Major positioning control

Position
control

Linear control
(1-axis linear control)
(2-axis linear
interpolation control)
(3-axis linear
interpolation control)
(4-axis linear
interpolation control)

Positions a target using a linear path to the address set in the
positioning data or to the position designated with the movement
amount.

Fixed-feed control
(1-axis fixed-pitch
feed control)
(2-axis fixed-pitch
feed control)
(3-axis fixed-pitch
feed control)
(4-axis fixed-pitch
feed control)

Positions a target by the movement amount designated with the
amount set in the positioning data.

(With fixed-feed control, the "[Md.20] Feed current value" is set to
"0" when the control is started. With 2-, 3-, or 4-axis fixed-feed
control, the fixed-feed is fed along a linear path obtained by
interpolation.)

2-axis circular
interpolation control
(Auxiliary point
designation)
(Center point
designation)

Positions a target using an arc path to the address set in the
positioning data, or to the position designated with the movement
amount, sub point or center point.

3-axis helical
interpolation control
(Auxiliary point
designation)
(Center point
designation)

Positions a target using a helical path to a specified position.
(Specify the position by specifying the end point address directly
or by specifying the relative distance from the current position
(movement amount).)

Speed control

1-axis speed control
2-axis speed control
3-axis speed control
4-axis speed control

Continuously outputs the command corresponding to the
command speed set in the positioning data.
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Main functions

Details

Major positioning control

Speed, position switching control

First, carries out speed control, and then carries out position
control (positioning with designated address or movement
amount) by turning the "speed-position switching signal" ON.

Position-speed switching control

First, carries out position control, and then carries out speed
control (continuous output of the command corresponding to the
designated command speed) by turning the "position-speed
switching signal" ON.

Current Value
Change

Changes the feed current value ([Md.20]) to the address set in

the positioning data.

The following two methods can be used. (The machine feed

value ([Md.21]) cannot be changed.)

» Current value changing using positioning data

» Current value changing using current value changing start No.
(No. 9003)

Other controls | \ b jnstruction

No execution control method. When NOP instruction is set, this
instruction is not executed and the operation of the next data is
started.

JUMP instruction

Unconditionally or conditionally jumps to designated positioning
data No.

LOOP

Carries out loop control with repeated LOOP to LEND.

LEND

Returns to the beginning of the loop control with repeated LOOP
to LEND.

High-level positioning control

Block start (normal start)

With one start, executes the positioning data in a random block
with the set order.

Conditional start

Carries out condition judgment set in the "condition data" for the
designated positioning data, and then executes the "block start
data".

When the condition is established, the "block start data" is
executed. When not established, that "block start data" is
ignored, and the next point's "block start data" is executed.

Wait start

Carries out condition judgment set in the "condition data" for the
designated positioning data, and then executes the "block start
data".

When the condition is established, the "block start data" is
executed. When not established, stops the control until the
condition is established. (Waits.)

Simultaneous start

Simultaneously executes the designated positioning data of the
axis designated with the "condition data". (Outputs commands at
the same timing.)

Repeated start (FOR loop)

Repeats the program from the block start data set with the "FOR
loop" to the block start data set in "NEXT" for the designated
number of times.

Repeated start (FOR condition)

Repeats the program from the block start data set with the "FOR
condition" to the block start data set in "NEXT" until the
conditions set in the "condition data" are established.
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Main functions

Details

JOG operation

Outputs a command to servo amplifier while the JOG start signal
is ON.

Inching operation

Outputs commands corresponding to minute movement amount
by manual operation to servo amplifier.
(Performs fine adjustment with the JOG start signal.)

Manual pulse generator operation

Manual control

Outputs pulses commanded with the manual pulse generator to
servo amplifier.

Inter-module synchronization function

Synchronizes the control timings among multiple modules on the
same base.

Speed-torque control

Carries out the speed control or torque control that does not
include the position loop for the command to servo amplifier by
switching control mode.

Synchronous control

Extended control

Carries out the synchronous control that synchronizes with input
axis by setting the system such as gear, shaft, change gear and
cam to the "synchronous control parameter".

In "major positioning control" , "Operation pattern" can be set to designate whether to
continue executing positioning data. Outlines of the "operation patterns" are given below.

Operation pattern Details
Individual I ws .

ositioning control When "independent positioning control” is set for the operation pattern of the started
E)Positionir? positioning data, only the designated positioning data will be executed, and then the
complete) 9 positioning will end.
Continuous When "continuous positioning control" is set for the operation pattern of the started

positioning control

positioning data, after the designated positioning data is executed, the program will stop
once, and then the next following positioning data will be executed.

Continuous path
control

When "continuous path control" is set for the operation pattern of the started positioning
data, the designated positioning data will be executed, and then without decelerating,
the next following positioning data will be executed.
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3.3.2 Sub function

The sub functions for positioning controls using RD77MS are outlined below.

Refer to MELSEC iQ-R Simple Motion Module User’s Manual (Application) for details of

each function.

Sub function Details
This function retries the home position return with the upper/
- lower limit switches during the machine home position
Home position return . . o
. retry function return. This allows machine home position return to be

Functions carried out even if the axis is not returned to before the

characteristic to
machine home
position return

proximity dog with JOG operation, etc.

Home position shift
function

After returning to the machine home position, this function
compensates the position by the designated distance from
the machine home position and sets that position as the
home position address.

Functions that
compensate control

Backlash compensation
function

This function compensates the mechanical backlash
amount. Feed commands equivalent to the set backlash
amount are output each time the movement direction
changes.

Electronic gear function

By setting the movement amount per pulse, this function can
freely change the machine movement amount per
commanded pulse.

When the movement amount per pulse is set, a flexible
positioning system that matches the machine system can be
structured.

Near pass function™

This function suppresses the machine vibration when the
speed is changed during continuous path control in the
interpolation control.

Functions that limit
control

Speed limit function

If the command speed exceeds "[Pr.8] Speed limit value"
during control, this function limits the commanded speed to
within the "[Pr.8] Speed limit value" setting range.

Torque limit function

If the torque generated by the servomotor exceeds "Torque
limit setting value" during control, this function limits the
generated torque to within the "Torque limit setting value"
setting range.

Software stroke limit
function

If a command outside of the upper/lower limit stroke limit
setting range, set in the parameters, is issued, this function
will not execute positioning for that command.

Hardware stroke limit
function

This function carries out deceleration stop with the hardware
stroke limit switch.

Forced stop function

This function stops all axes of servo amplifiers by the forced
stop input signal connected to the external input connection
connector of RD77MS or input from the buffer memory.
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Sub function

Details

Functions that
change control
details

Speed change function

This function changes the speed during positioning.

Set the changed speed in the speed change buffer memory
(New speed value), and change the speed with the speed
change request (Speed change request).

Override function

This function changes the speed within a percentage of 0 to
300 % during positioning. This is executed using "[Cd.13]
Positioning operation speed override".

Acceleration/deceleration
time change function

This function changes the acceleration/deceleration time
during speed change.

Torque change function

This function changes the "torque limit value" during control.

Target position change
function

This function changes the target position during positioning.
Position and speed can be changed simultaneously.

Functions related to
positioning start

Pre-reading start function

This function shortens the virtual start time.

Absolute position system

This function restores the absolute position of designated
axis.

Functions related to
positioning stop

Stop command
processing for
deceleration stop
function

This function selects a deceleration curve when a stop
cause occurs during deceleration stop processing to speed
0.

Continuous operation
interrupt function

This function interrupts continuous operation. When this
request is accepted, the operation stops when the execution
of the current positioning data is completed.

Step function

This function temporarily stops the operation to confirm the
positioning operation during debugging, etc.

The operation can be stopped at each "automatic
deceleration" or "positioning data".
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Sub function

Details

Other functions

Skip function

This function stops the positioning being executed
(decelerates to a stop) when the skip signal is input, and
carries out the next positioning.

M code output function

This function issues a command for a sub work (clamp or
drill stop, tool change, etc.) according to the M code No. (0
to 65535) that can be set for each positioning data.

The M code output timing can be set for each positioning data.

Teaching function

This function stores the address positioned with manual
control into the "[Da.6] Positioning address/movement
amount" having the designated positioning data No..

Command in-position
function

This function calculates the remaining distance for the
RD77MS to reach the positioning stop position. When the
value is less than the set value, the "command in-position
flag" is set to "1". When using another auxiliary work before
ending the control, use this function as a trigger for the sub
work.

Acceleration/deceleration
processing function

This function adjusts the acceleration/deceleration.

Deceleration start flag
function

This function turns ON the flag when the constant speed
status or acceleration status switches to the deceleration
status during position control, whose operation pattern is
"Positioning complete", to make the stop timing known.

Follow up function

This function monitors the motor rotation amount with the
servo turned OFF, and reflects it on the feed current value.

Speed control 10 x
multiplier setting for
degree axis function

This function executes the positioning control by the 10 x
speed of the command speed and the speed limit value
when the setting unit is "degree".

Operation setting for
incompletion of home
position return function

This function is provided to select whether positioning
control is operated or not, when the home position return
request flag is ON.

*1. The near pass function is featured as standard and is valid only for setting continuous path control for
position control. It cannot be set to be invalid with parameters.
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3.3.3

Common function

The functions to be executed as needed are outlined below.
Refer to MELSEC iQ-R Simple Motion Module User’s Manual (Application) for details of

each function.

Common function

Details

Parameter initialization function

This function returns the setting data stored in the buffer memory/internal
memory and flash ROM/internal memory (nonvolatile) of RD77MS to the
default values.

The following two methods can be used.

(1) Method using a program

(2) Method using an GX Works3

Execution data backup function

This function writes the execution data being used in the control into the
flash ROM/internal memory (nonvolatile).

The following two methods can be used.

(1) Method using a program

(2) Method using an GX Works3

External input signal select
function

This function sets the input type, input terminal, signal logic and input filter
for each external input signal of each axis (upper/lower stroke limit signal
(FLS/RLS), proximity dog signal (DOG), and stop signal (STOP)).

The external input signals of the axes can be arbitrarily assigned to the 20
terminals of the external input connection connector of RD77MS.

History monitor function

This function monitors start history and current value history of all axes.

Amplifier-less operation function

This function executes the positioning control of RD77MS without
connecting to the servo amplifiers.

It is used to debug the program at the start-up of the device or simulate the
positioning operation.

Virtual servo amplifier function

This function executes the operation as the axis (virtual servo amplifier
axis) that operates only command (instruction) virtually without servo
amplifiers.

Driver communication function

This function uses the "Master-slave operation function" of servo amplifier.
The simple motion module controls the master axis and the slave axis is
controlled by data communication between servo amplifiers (driver
communication) without simple motion module.

Mark detection function

This function is used to latch any data at the input timing of the mark
detection signal (DI).

Optional data monitor function

This function is used to store the data selected by user up to 4 data per
axis to buffer memory and monitor them.

Event history function

This function collects errors and event information occurred in the RD77MS
in the CPU module, and saves them to an SD memory card.

This function enables to check the error history even after the power OFF
or reset by holding the error contents in the CPU module.

Connect/disconnect function of
SSCNET communication

Temporarily connect/disconnect of SSCNET communication is executed
during system's power supply ON. This function is used to exchange the
servo amplifiers or SSCNETIII cables.

Online module change

Allows to replace a module without stopping the system. For procedures for
the online module change, refer to the following.
* MELSEC iQ-R Online Module Change Manual

Test mode

This mode executes the test operation and adjustment of axes using an GX
Works3.
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3.4

Specifications of 1/O Signals with CPU Modules

3.4.1 List of input/output signals with CPU modules
The RD77MS uses 32 input points and 32 output points for exchanging data with the CPU
module.
The following table shows the input/output signals used when RD77MS is mounted in the
slot No.0 in the base unit.
The devices X input signals from RD77MS to the CPU module, and the devices Y output
signals from the CPU module to RD77MS.
Signal direction: RD77MS — CPU module Signal direction: CPU module — RD77MS
Device No.| Signal name Device No. Signal name
ON: READY
o [meoy | OFEMSEOY | v (Re ] o
error ON: PLC READY ON
OFF: Module access
| onzaten | ats vt avass snoon | EFSone
enabled
X2 Y2
X3 Y3
X4 Y4
X5 Y5
X6 Y6
X7 Y7
X8 Y8
X9 Use prohibited v Use prohibited
XA YA
XB YB
XC YC
XD YD
XE YE
XF YF
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Signal direction: RD77MS — CPU module Signal direction: CPU module —> RD77MS

Device No. Signal name Device No. Signal name

X10 Axis 1 Y10 Axis 1

X1 Axis 2 Y11 Axis 2

X12 Axis 3 Y12 Axis 3

X13 Axis 4 Y13 Axis 4

X14 Axis 5 Y14 Axis 5

X15 Axis 6 Y15 Axis 6

X16 Axis 7 Y16 Axis 7

: . OFF: Positioning start
X17 Axis 8 BUSY"! OFF: Not BUSY Y17 AXis 8 | positioning not requested
X18 | Axis 9 ON: BUSY Y18 | Axisg | start” ON: Positioning start
requested

X19  |Axis 10 Y19 |Axis 10

X1A | Axis 11 Y1A | Axis 11

X1B Axis 12 Y1B Axis 12

X1C  |Axis 13 Y1C |Axis13

X1D | Axis 14 Y1D |Axis 14

X1E  [Axis 15 Y1E |Axis 15

X1F  |Axis 16 Y1F  |Axis 16

*1. The BUSY signal and positioning start signal, whose axis Nos. exceed the number of controlled axes,
cannot be used.

POINT

(1) The M code ON signal, error detection signal, start complete signal and positioning complete
signal are assigned to the bit of "[Md.31] Status."

(2) The axis stop signal, forward run JOG start signal, reverse run JOG start signal, execution
prohibition flag are assigned to the buffer memory [Cd.180] to [Cd.183].

IMPORTANT

The above prohibited signals are used by the system. The user cannot use them.
If any of the signals is used, we will not guarantee the operation of RD77MS.
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3.4.2

Details of input signals
The ON/OFF timing and conditions of the input signals are shown below.

Device No. Signal name Details
* When the PLC READY signal [Y0] turns from OFF to
ON, the parameter setting range is checked. If no
error is found, this signal turns ON.
* When the PLC READY signal [Y0] turns OFF, this
ON: READY signal turns OFF.
. * When watch dog timer error occurs, this signal turns
X0 READY OFF: Not READY{ OFF
Watch dog timer e ) ) )
error » This signal is used for interlock in a program, etc.
ON
PLC READY signal [YO] OFF $/3
ON
READY signal [X0] oFfF \i
» After the CPU module is turned ON or the CPU
module is reset, this signal turns ON if the access
OFF: Module access from the CPU module to the simple motion module is
X1 Synchronization disabled possible.
flag ON: Module access * When "Asynchronous" is selected in the module
enabled synchronization setting of the CPU module, this
signal can be used as interlock for the access from a
program to the simple motion module.
X10 Axis 1
X1 Axis 2
X12 Axis 3
X13 Axis 4
X14 Axis 5  This signal turns ON at the start of positioning, home
) position return or JOG operation. It turns OFF when
X15 Axis 6 the "[Da.9] Dwell time/JUMP destination positioning
X16 Axis 7 data No." has passed after positioning stops. (This
) signal remains ON during positioning.)
X17 | Axis 8 BUsy+ | OFF: Not BUSY « This signal turns OFF when the positioning is
X18 Axis 9 ON: BUSY stopped with step operation.
: » During manual pulse generator operation, this signal
X19 Axis 10 turns ON while the "[Cd.21] Manual pulse generator
X1A Axis 11 enable flag" is ON.
:  This signal turns OFF at error completion or
X1B  |Axis 12 positioning stop.
X1C  |Axis 13
X1D Axis 14
X1E  [Axis 15
X1F  |Axis 16

*1. The BUSY signal, whose axis No. exceeds the number of controlled axes, cannot be used.

POINT

The BUSY signal turns ON even when position control of movement amount 0 is executed.
However, since the ON time is short, the ON status may not to be detected in the program.
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3.4.3 Details of output signals
The ON/OFF timing and conditions of the output signals are shown below.
Device No. Signal name Details

(a) This signal notifies the simple motion module that
the CPU module is normal.

* ltis turned ON/OFF with the program.

(b) When the data (parameter, etc.) are changed, this
signal is turned OFF depending on the parameter.

(c)The following processes are carried out when this
signal turns from OFF to ON.

» The parameter setting range is checked.
OFF: PLC READY * The READY signal [X0] turns ON.
YO PLC READY OFF (d) The following processes are carried out when this
ON: PLC READY ON signal turns from ON to OFF. In these cases, the
OFF time should be set to 100 ms or more.
« The READY signal [X0] turns OFF.
* The operating axis stops.
* The M code ON signal ([Md.31] Status: b12) for
each axis turns OFF, and "0" is stored in
"[Md.25] Valid M code".

(e) When parameters or positioning data (No.1 to 600)
are written from the GX Works3 or CPU module to
the flash ROM, this signal will turn OFF.

Y1 All axis servo OFF: Servo OFF » All the servo amplifiers connected to the simple
ON ON: Servo ON motion module are turned ON or OFF.
Y10 Axis 1
Y11 Axis 2
Y12 Axis 3
Y13 Axis 4
Y14 Axis 5
Y15 Axis 6
) * Home position return operation or positioning
Y16 Axis 7 operation is started
OFF: Positioning start e L . . -
Y17 Axis 8 e  The positioning start signal is valid at the rising edge,
Positioning not requested .
- start™ ON: Positioning start and the operation is started.
Y18 Axis 9 ' » When this signal turns ON during BUSY, the warning
requested " . o . . .
Y19 | Axis 10 Start during operation" (warning code: 0900H) will
occur.
Y1A |Axis 11
Y1B Axis 12
Y1C  |Axis 13
Y1D |Axis 14
Y1E Axis 15
Y1F Axis 16

*1. The positioning signal, whose axis No. exceeds the number of controlled axes, cannot be used.
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3.5

Input/output Interface with External Devices

(1) Signal assignment on external device connection connector of RD77MS
RD77MS2 RD77MS4 RD77MS8 RD77MS16

RD77MS2 RD77MS16
RUN RR RR RR RUN ERR

AX[; AX1-16

Pin layout (Front \*l1|ew of Pin No. Signal Pin No. Signal Pin No. Signal Pin No. Signal
the module) name name name name
2B20 2A20 1B20 HB'2'3" 1A20 5Vv'8
2B19 2A19 1B19 HA'Z34 1A19 5v'8
2B18 2A18 1B18 HBL?'% 1A18 HBHZ3%
2B17 2A17 1B17 HAL'2'3 1A17 HAH'Z3'5
No No
2B16 2A16 1B16 connect 1A16 connect
— — 2B15 2A15 1B15 5V 1A15 5V
2B20| [ [] |2A20 1B20| [| [ |1A20 NO NO
it R A R A 2B14 |connect®| 2A14 |connect®| 1B14 SG® 1A14 SG®
®16|0 0| 0|0 1 wie | 2B13 2A13 1B13 1A13
2B15| 0 0 |2A15 1B15| [ [ [1A15
e me i | 2812 2A12 1812 1A12
2812( 0 0 [2A12 1B12| [ [ [1A12 2B11 2A11 1B11 No 1A No
AT AL connect® connec®
00
el ig oo B g e 2B10 2A10 1B10 1A10
287 | 0 0 |2Aa7 1B7 |0 0 |1A7
286 |0 0|26 186 | [ 0 [1A6 2B9 2A9 1B9 1A9
e |00 |ms 1oa |0 0 |1ae
22; 00 |2As 183 |0 0|1 2B8 2A8 1B8 EMI.COM 1A8 EMI
282 |0 0j2a2  1B2 | [ [ |1A2
281 [0 0)2a1 181 | [ |1A1 2B7 COM 2A7 COM 1B7 COM 1A7 COM
7 N
2B6 COM 2A6 COM 1B6 COM 1A6 COM
2B5 SIN207 2A5 SIN15"7 1B5 SIN10"7 1A5 SIN5™7
2B4 SIN197 2A4 SIN1477 1B4 SIN97 1A4 SIN4™7
2B3 SIN187 2A3 SIN137 1B3 SIN8™ 1A3 SIN37
2B2 SIN17°7 2A2 SIN127 1B2 SIN77 1A2 SIN27
2B1 SIN16"7 2A1 SIN117 1B1 SING™ 1A1 SIN17
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*1.
*2.

*3.

*4.

*5.
*B.

*7.
*8.

RD77MS2 does not have the connectors 2A20 to 2A1 and 2B20 to 2B1.

Set the signal input form in "[Pr.24] Manual pulse generator/Incremental synchronous encoder input
selection".

With the manual pulse generator/incremental synchronous encoder of voltage-output/open-collector type
Connect the A-phase/PULSE signal to HA, and the B-phase/SIGN signal to HB.

With the manual pulse generator/incremental synchronous encoder of differential-output type

Connect the A-phase/PULSE signal to HAH, and the A-phase/PULSE inverse signal to HAL.

Connect the B-phase/SIGN signal to HBH, and the B-phase/SIGN inverse signal to HBL.

Do not connect to any terminals explained as "No connect".

Set the external command signal [DI, FLS, RLS, DOG, STOP] in "[Pr.116] FLS signal selection", "[Pr.117]
RLS signal selection”, "[Pr.118] DOG signal selection", "[Pr.119] STOP signal selection" and "[Pr.95]
External command signal selection".

Do not connect wires other than the signal wires of the manual pulse generator to 1A20 and 1A19.

Do not use 1A(B)15 and 1A(B)14 for other than the power supply of manual pulse generator.

3.5.1 Input/output interface signals

(1) Internal circuit of RD77MS interface
The schematic view of the internal circuit of the external device connection interface of
RD77MS is shown below.
(a) Interface between external input signals/forced stop input signals
Input or . . - A
Output Signal name Pin No. Wiring example Description
SEixtr::‘;?Sa*l input SIN
9 f (FLS,
(upper OW?F RLS) Internal circuit
limit signal2) SIN(FLS RLS)F T
. — 1| Upper limit signal
E.xterrl?l input _ 1to5% ; E@Zi ' | Lower limit signal
signal ) SIN ' | Proximity dog
(proximity dog™, | (DOG, | SIN(DOG, STOP. DI) ! i | signal
stop, external STOP, E@: ! | Stop signal
Input command/ DI) ! | External command
switching signal) 24V DG | signals
63 —| I COME ! | Switching signal
Common COM — " EMI . | External forced
__7  ew COME EE@I stop input
EMI 1A8 i — :
Forced stop e R
input :
COM 1B8
*1. When using external input signal of servo amplifier, set "1" with "[Pr.116] FLS signal selection", "[Pr.117]

*2.
*3.
*4.

RLS signal selection", and "[Pr.118] DOG signal selection”.

Refer each servo amplifier instruction manual for wiring of the input/output signals of servo ampilifier.
"__"indicates "1A", "1B", 2A", or "2B".

As for the 24 V DC sign, both "+" and "-" are possible.
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(b) Manual pulse generator/Incremental synchronous encoder input

[1] Interface between manual pulse generator/incremental synchronous encoder
(Differential output type)

IS Signal name Pin No. Wiring example Specifications | Description

Output
Manual HAH (A+) 1A17
pulse Internal circuit Rated

» Rate

generator, | a
phase A/ | HAL (A7) 1B17 input
PULSE voltage:

Input*1-2 55V DC For
Manual HBH (B+) 1B17 Manual puiso orless connecting
pulse e eraental « HIGH level: | manual pulse
generator, synchronous 2.0 to 5.25 Vv | generator/

hase B/ | HBL (B-) 1B18 DC Incremental
E’ULSE « LOW level- synchronous
0.8V DCor | eneoder
. 1A15 less
3

Power v 1B15 * Equivalent

supply 1A14 to 26LS31
SG 1B14

*1. Set "0: Differential-output type" in "[Pr.89] Manual pulse generator/Incremental synchronous encoder
input type selection" if the manual pulse generator/incremental synchronous encoder of differential-

output type is used.

The default value is "1: Voltage-output/open-collector type".

*2. Set the signal input form in "[Pr.24] Manual pulse generator/Incremental synchronous encoder input
selection".

*3. The 5V DC power supply from the RD77MS must not be used if a separate power supply is applied to the
manual pulse generator/incremental synchronous encoder. If a separate power supply is used, use a
stabilized power supply of voltage 5V DC.

Anything else may cause a failure.
[2] Interface between manual pulse generator/incremental synchronous encoder
(Voltage-output type/open-collector type)
ITEy Signal name Pin No. Wiring example Specifications | Description
Output
Manual
pulse - ... Internal cirouit
generator, | HA (A) 1B19 ; | | - Rated
phase A/ ' : input
PULSE > ! | voltage:
Input1+2 : | 55V DC For
Manual Manual‘Pl/ﬂse - ; or less connecting
pulse Peremental ! | « HIGH level: manual pulse
generator, | HB (B) 1B20 Synchronous /4 ' | 3to525y | generator/
hase B/ L ! DC/2 mA or Incremental
p : ; less synchronous
PULSE ! ' encoder
! 1| * LOW level:
5V 1A15 ' ! 1V DC or
Power 1B15 ' 5V DC power supply ! less/5 mA or
supply ! * ! more
L s&6  T- |
sG A4 | ——F—
1B14

*1. Set "1: Voltage-output/open-collector type" in "[Pr.89] Manual pulse generator/Incremental synchronous

encoder input type selection” if the manual pulse generator/incremental synchronous encoder of voltage-
output/open-collector type is used.
The default value is "1: Voltage-output/open-collector type".
Set the signal input form in "[Pr.24] Manual pulse generator/Incremental synchronous encoder input

*2.

selection”.
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*3. The 5V DC power supply from the RD77MS must not be used if a separate power supply is applied to the
manual pulse generator/incremental synchronous encoder. If a separate power supply is used, use a

stabilized power supply of voltage 5V DC.
Anything else may cause a failure.

3.6 Buffer Memory

RD77MS has a buffer memory. A higher level of controls can be realized by reading and

writing with a sequence program.

Refer to the following user’s manuals for the details of the buffer memory.
* MELSEC iQ-R Simple Motion Module User's Manual (Application)
*+ MELSEC iQ-R Simple Motion Module User's Manual (Advanced Synchronous Control)

3.6.1 Buffer memory area configuration

The entire configuration of the buffer memory is shown below.
The buffer memory of simple motion module is configured of the following types of areas.

n: Axis No. - 1

k: Mark detection setting No. - 1

p: Pointer No.-1

j: Synchronous encoder axis No. - 1

30100+10n to 30103+10n

Mark detection control data area

54640+10k to 54642+10k

Buffer memory area configuration Buffer memory address pc‘::':ll:ﬁty
Servo network composition parameter 58020+32n, 58021+32n,
area 58660, 58661
Common parameter area 33, 35, 67, 105, 106,
58000 to 58008
Basic parameter area 0+150n to 15+150n
Parameter area Detailed parameter area 1175: ?ggnt 20619;;;3 ? EOn Possible
Home position return basic parameter area | 70+150n to 78+150n
I;:)er:e position return detailed parameter 80+150n to 91+150n
Extended parameter area 100+150n to 103+150n
Mark detection setting parameter area 54000+20k to 54010+20k
System monitor area 4000 to 4288, 87000,
87010+10p to 87016+10p
Monitor data area | AXis monitor area 59300+100n 1 595061001 | pony
possible
Servo network composition monitor area 58660, 58661
Mark detection monitor data area 54960+80k to 55025+80k
System control data area 5900 to 5945
Control data area Axis control data area 4300+100n to 4395+100n Possible
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Buffer memory area configuration

Buffer memory address

Writing

possibility
Positioning data area 6000+1000n to 6009+1000n
(No.1 to 100) 71000+1000n, 71001+1000n
Positioning d Positioning data area
ositioning data area
(No.101 to 600) Set by GX Works3
Block g 22000+400n to 22049+400n
Block start data area ock start data area
(No.7000) 22050+400n to 22099+400n
Condition data 22100+400n to 22199+400n
Block g 22200+400n to 22249+400n
ock start data area .
Block start data area 22250+400n to 22299+400n | Possible
(No.7001)
Condition data area 22300+400n to 22399+400n
Block start data area | Block start data area
(No.7002) Condition data area
Block start data area
Block start data area Set by GX Works3
(No.7003) Condition data area
Block start data area | Block start data area
(No.7004) Condition data area
PLC CPU memo area | PLC CPU memo area 30000 to 30099 Possible
PA01 to PA18 28401+100n to 28418+100n
PA group PA19 64464+70n
PA20 to PA32 64400+70n to 64412+70n
28419+100n to 28463+100n
PB group
64413+70n to 64431+70n
28464+100n to 28495+100n
PC group
Servo parameter area 64432+70n to 64463+70n Possible
PD group 65520+340n to 65567+340n
PE group 65568+340n to 65631+340n
PS group 65712+340n to 65743+340n
PF group 65632+340n to 65679+340n
Po group 65680+340n to 65711+340n
PL group 65744+340n to 65791+340n
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Buffer memory area configuration

Buffer memory address

Writing

possibility
Servo input axis parameters 32800+10n to 32805+10n Possible
Servo input axis monitor data 33120+10n to 33127+10n th
possible
Synchronous encoder axis parameter 34720+20j to 34735+20j Possible
Synchronous encoder axis control data 35040+10j to 35047+10j Possible
Synchronous encoder axis monitor data 35200+20j to 35212+20j cht
possible
Sryenachronous control Synchronous control system control data 36320, 36322 Possible
Synchronous parameters 36400+200n to 36513+200n | Possible
Synchronous control monitor data 42800+40n to 42835+40n th
possible
Control data for synchronous control 44080+20n to 44090+20n Possible
Cam operation control data 45000 to 53791 Possible
Cam operation monitor data 53800 to 53801 th
possible
PRECAUTIONS
It is prohibited to use missing addresses not listed above. If used, the system may not operate
correctly.
POINT

When the parameter of the servo amplifier side is changed by the following method, the RD77MS
reads parameters automatically, and the data is transmitted to the servo parameter area in the
buffer memory and internal memory (nonvolatile).

(a) When changing the servo parameters by the auto tuning.

(b) When the servo parameter is changing after the MR Configurator2 is connected directly with
the servo amplifier.
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3.6.2

Explanation of buffer memories used in practical work

This section explains the buffer memories used in the programs in the training manual.
Refer to the following user’s manuals for the details of each buffer memory.
* MELSEC iQ-R Simple Motion Module User's Manual (Application)

* MELSEC iQ-R Simple Motion Module User's Manual (Advanced Synchronous Control)

Buffer
. Default
memory Item Remarks/setting range
value
address
The currently commanded address is stored. (Different from the actual
motor position during operation)
The current position address is stored.
If "degree" is selected as the unit, the addresses will have a ring
328?:1882 \ljaelii current structure for values between 0 and 359.99999°. 0000H
* The home position address is stored when the machine home
position return is completed.
* When the current value is changed with the current value changing
function, the changed value is stored.
When an axis error is detected, the error code corresponding to the
error details is stored.
2406+100n | Axis error No. | ° The latest error code is always §tored. (When a new axis error 0000H
occurs, the error code is overwritten.)
* When "[Cd.5] Axis error reset" (axis control data) turns ON, the axis
error No. is cleared (set to 0).
Whenever an axis warning is reported, a related warning code is stored.
 This area stores the latest warning code always. (Whenever an axis
2407+100n Axis warning warning is reported, a new warning code replaces the stored warning 0000H
No. code.)
* When the "[Cd.5] Axis error reset" (axis control data) is set to ON,
the axis warning No. is cleared to "0".
This area stores the axis operation status.
Monitor value
_/—. Axis operation status
v Y -2: Step standby
"""""" -1: Error
0: Standby
1. Stopped
2: Interpolation
3: JOG operation
4: Manual pulse generator operation
5: Analyzing
6: Special start standby
. . 7: Home position return
2409+100n Axis operation 8: Position control 0
status 9: Speed control
10: Speed control in speed-position switching control
11: Position control in speed-position switching control
12: Speed control in position-speed switching control
13: Position control in position-speed switching control
15: Synchronous control
16: Test mode JOG operation
20: Servo amplifier has not been connected/
Servo amplifier power supply OFF
21: Servo OFF
30: Control mode switch
31: Speed control
32: Torque control
33: Continuous operation to torque control mode
n: Axis No. - 1
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Buffer
. Default
Memory Item Remarks/setting range
value
Address
This area stores the states (ON/OFF) of various flags.
: 0: : 0: : 0: : 8: Monitor value
b15  b12 b8 b4 b0 Buffer memory
[oToTofoloTo ool oTofo[ o 7 olo]0]
A A A AL_14 4L 1
t:\lsitd Not used Lbo | dStoreid :t:ms D‘;fg“}"_wg_
N speed control Tla
2417+100n | Status b1 |Speed-position switching \;ﬁ:ﬂg 0 0008H
b2 |Command in-position flag| 0
b3 |Home position return request flag 1
b4 |Home position return complete flag] 0
b5 |Position-speed switching latch flag | O [0:OFF
b9 |Axis warning detection 0 _|1:ON
b10|Speed change 0 flag 0
b12IM code ON 0
b13|Error detection 0
b14|Start complete 0
b15|Positioning complete 0
This area stores the servo status1.
b15 b12 b8 b4 b0
LITTTTTTTITITITTTITT]
A A A A F'S F Y N
[ Stored items Meaning
b0 |READY ON
b1|Servo ON
(02 Control mode*
b3 0:OFF
b7]Servo alarm 1:ON
2477+100n | Servo status1 b12] In-position 0000H
b13| Torque limit
b14| Absolute position lost
b15/Servo warning
*: Control mode
b2|b3 Control mode
0 | 0 |Position control mode
1] 0 |Speed control mode
0| 1 |Torque control mode
» The rate of regenerative power to the allowable regenerative power
Regenerative is indicated as a percentage.
load ratio/ * When the regenerative option is used, the rate to the allowable
2478+100n | Optional data regenerative power of the option is indicated. 0
monitor (Buffer memory) %
output 1 » This area stores the content set in "[Pr.91] Optional data monitor:
Data type setting 1" at optional data monitor data type setting.
» This area stores the servo alarm code and servo warning code
displayed in LED of servo amplifier.
* When the "[Cd.5] Axis error reset" (axis control data) is set to ON
2488+100n | Servo alarm after remove the error factor of servo amplifier side, the servo alarm 0000H
is cleared (set to 0).
 For the error codes, refer to each Servo amplifier Technical
Document Collection.
Sets the positioning start No. (Only 1 to 600 for the Pre-reading start
function.)
Setting Positioning data .NO'.
Positioning value + 110600 : Positioning datg No._
4300+100n + 7000 to 7004: Block start designation 0
start No. + 9001 : Machine home position return
9002 : Fast-home position return
9003 : Current value changing
9004 : Simultaneous starting of multiple axes
n: Axis No. - 1
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Buffer Default
Memory Item Remarks/setting range value
Address

 Clears the axis error detection, axis error No., axis warning detection
and axis warning No.
* When the axis operation state of simple motion module is "in error
occurrence", the error is cleared and the simple motion module is
returned to the "waiting" state.
4302+100n Axis error » Clears the bgth of simple motion module errors and servo amplifier 0
reset alarms by axis error reset.
» The error cannot be reset during a forced stop. Execute the axis
error reset after the forced stop is released.
» The set values are shown below.
0: Axis error reset request accepted (set by RD77MS)
1: Error reset request (set by user)
* When changing the speed, use this data item to specify a new speed.
» The operation halts if you specify "0".
4314+100n | New speed . mm inch degree pulse 0
4315+100n | value " | (x10-2 mmimin) | (x10-3inch/min) | (x10-3 degree/min) (pulse/s)
Sr:%? 0 to 2000000000 |0 to 2000000000| 0 to 2000000000 |0 to 1000000000
» Use this data item to set the amount of movement by inching.
. » The machine performs a JOG operation if "0" is set.
Inching — 3 |
a mm INC| egree pulse
4317+100n | movement Unit (*10-1 pm) (<103 inch) (x10°3 degree) arlea) 0
amount Sett
rjng;g 0 to 65535 0 to 65535 0 to 65535 0 to 65535
Use this data item to set the JOG speed.
. mm inch degree pulse
4318+100n JOG speed Ll (x10-2 mm/min) | (%105 inch/min) (%105 degree/min) (pulsels) 0
4319+100n Sett
rgnlgrlag 1t0 2000000000 |1 to 2000000000| 1 to 2000000000 |1 to 1000000000
» This data item specifies the teaching result write destination.
Teachina data | Data are cleared to zero when the teaching ends.
4348+100n selectiog * The set values are shown below. 0
0: Takes the feed current value as a positioning address.
1: Takes the feed current value as an arc data.
» This data item specifies data to be produced by teaching.
Teaching « If a value between 1 and 600 is set, a teaching operation is done.
4349+100n | positioning * The value is cleared to "0" when the RD77MS is initialized and the 0
data No. teaching operation completes, and when an illegal value (601 or
higher) is entered.
» Executes servo OFF for each axis.
4351+100n Servo OFF . T.he set values are shown below. 0
command 0: Servo ON
1: Servo OFF
» Writes not only "positioning data (No.1 to 600)" and "block start data
(No.7000 to 7004)" stored in the buffer memory/internal memory
area, but also "parameters" and "servo parameters" to the flash
Flash ROM . .
5900 . ROM/internal memory (nonvolatile). 0
write request
» The set values are shown below.
0: Writing in flash ROM completed (set by RD77MS)
1: Flash ROM write request (set by user)
n: Axis No. - 1
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Buffer Default
Memory Item Remarks/setting range value
Address

6006+1000n Egds;t(;c;r;}ng Set the address as the target value for positioning control. (Refer to
6007+1000n | movement “[Da.6] Positioning address/movement amount” in 4.9 “Positioning 0
amount data.”)

» When the axis stop signal turns ON, the home position return control,
positioning control, JOG operation, inching operation, manual pulse
generator operation, speed-torque control, etc. will stop.

» By turning the axis stop signal ON during positioning operation, the
positioning operation will be "stopped".

* Whether to decelerate stop or rapidly stop can be selected with

30100+10n | Axis stop "[Pr.39] Stop group 3 rapid stop selection". 0

» During interpolation control of the positioning operation, if the axis
stop signal of any axis turns ON, all axes in the interpolation control
will decelerate and stop.

* The set values are shown below.

1: Axis stop requested
Other than 1: Axis stop not requested
* When the JOG start signal is ON, JOG operation will be carried out
+ Forward run at the "[Cd.17] JOG speed". When the JOG start signal turns OFF,
30101+10n L1714 0
JOG start the operation will decelerate and stop.

* When inching movement amount is set, the designated movement
amount is output for one operation cycle and then the operation
stops.

30102+10n | REVerse run | . The set values are shown below. 0
JOG start 1: JOG started
Other than 1: JOG not started

» Synchronous control begins if the target axis bit is turned ON.

» Synchronous control ends if the bit is turned OFF during

36320 Synchronous synchronous control. 0

control start » Set the target axis in 16-bit. (bit 0: axis 1 to bit 15: axis 16)
OFF: Synchronous control end
ON: Synchronous control start
36472+200n g?]mtﬁxgr » Sets the input amount required for 1 cam cycle. 194308
36473+200n cyc?e P * The setting range is from 1 to 2147483647 [cam axis cycle unit].
» Set the cam No.
3647442000 | Cam No. . The _set values are shown below. 0
0 : Linear cam (preset)
1 to 256: User created cams
Main shaft The ON/OFF status of the main shaft clutch is stored.
42828+40n | clutch ON/ 0: Clutch OFF status 0
OFF status 1: Clutch ON status
let'QhShaft The smoothing status of the main shaft clutch is stored.
42829+40n smoothin 0: No clutch smoothing 0
status 9 1: During clutch smoothing
. » Set the clutch command ON/OFF status.
44080+20n !\;/I'St'ghShaﬁ » The set values are shown below. 0
command 0: Main shaft clutch command OFF
1: Main shaft clutch command ON
Main shaft » The main shaft clutch control is disabled.
clutch control | ¢ The set values are shown below.
44081+20n invalid 0: Main shaft clutch control valid 0
command 1: Main shaft clutch control invalid
Main shaft » The clutch is forcibly turned off.
clutch forced » The set values are shown below.
44082+20n OFF 0: Main shaft clutch normal control 0
command 1: Main shaft clutch forced OFF
n: Axis No. - 1
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Buffer
Memory Item Remarks/setting range [::E :It
Address
. » Set the clutch command ON/OFF status.
Auxiliary shaft
44083+20n | clutch * The set values are shown below. 0
command 0: Auxiliary shaft clutch command OFF
1: Auxiliary shaft clutch command ON
» Set the cam data operation command.
* The set values are shown below.
Cam data . )
. 0: Cam data operation completed (set by RD77MS)
45000 operation ) 0
request 1: Read (set by user)
q 2: Write (cam saving area) (set by user)
3: Write (cam extension area) (set by user)
45001 Operation » Set the number of the cam to be operated. 0
cam No. » The setting range is from 1 to 256.
Cam data first Set the top position of the cam data to be operated.
45002 osition » Stroke ratio data format: 1 to cam resolution 0
P » Coordinate data format: 0 to (number of coordinates — 1)
El:r;nzz::f Set the number of points of cam data to be operated.
45003 operation » Stroke ratio data format: 1 to 4096 0
P » Coordinate data format: 1 to 2048
points
» Set the cam data format.
When cam data is written: Set the cam data format.
Cam data When cam data is read: The set cam data format is stored.
45004 0
format * The set values are shown below.
1: Stroke ratio data format
2: Coordinate data format
» Cam data for the number of cam data operation points can be set
and obtained in the following format.
When cam data is written: Set the cam data corresponding to the
cam data format.
45008 to | Cam data When cam data is read: The set cam data is stored. 0
53199 | value « The setting range of stroke ratio data format is shown below.
-2147483648 to 2147483647[x107 %]
» The setting ranges of coordinate data format are shown below.
Input value: 0 to 2147483647 [cam axis cycle unit]
Output value: -2147483648 to 2147483647 [output axis position unit]
» Set the cam automatic creation request.
Cam auto-
53200 generation » The set values are shown below. 0
0: Cam automatic generation completed (set by RD77MS)
request ) . .
1: Cam automatic generation request (set by user)
Cam au.to- * The number of automatically generated cam is set.
53201 generation . ) 0
» The setting range is from 1 to 256.
cam No.
Cam auto- » Set the type of cam automatic generation.
53202 generation * The set values are shown below. 0
type 1: Cam for rotary cutter
53204 to Cam auto-
53779 generation Set the parameter for each type of cam automatic generation.™ 0
data
n: Axis No. - 1
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*1. The parameters for cam automatic generation for rotary cutter are shown below.

Buffer
Memory Item Setting value Details
Address
. 256/512/1024/2048/4096/ Set the resolution of the cam to be

53204 |Cam resolution | g195/16384/32768 created.
Set the sheet length.

gggg? Sheet length 1(;0?1:7'423?:'7 nit (0.1 mm. et Set this value as the cam axis

[(Optional) Same unit (0. etc.)] length per cycle.

53208 |Sheet 1to 2147483647 Set the length of the synchronous

53209 |synchronous width| [(Optional) Same unit (0.1 mm, etc.)] | zone of sheet.

53210 |Synchronous 1to 2147483647 Set the perimeter of rotary cutter

53211 |axis length [(Optional) Same unit (0.1 mm, etc.)] | shaft.

53212 |Synchronization |0 to 2147483647 Set the length from the sheet head

53213 |starting position | [(Optional) Same unit (0.1 mm, etc.)] | to the synchronization start zone.
Set this ratio to make a fine
adjustment to the synchronization

53214 Sggt(izgr:onous -5000 to 5000 [0.01 %] speed in the synchronization zone.

~cceleration ratio v Synchronization zone speed =

synchronization speed x (100 % +
acceleration rate)

<Configuration of positioning data area>

Positioning data No.1

Il

data No.99 !data N0-100|I

Positioning identifier
[Da.1] to [Da.4]

[Da.10]
M code/Condition data No./Number of LOOP
to LEND repetitions/Number of pitches

[Da.9]
Dwell time/JUMP destination
positioning data No.

Positioning option
[Da.27] to [Da.29]

[Da.8]
Command speed

[Da.6]

Positioning address/
movement amount

[Da.7]
Arc address

Axis to be interpolated No.
[Da.20] to [Da.22]

to No.600 are not allocated to buffer memory. Set with the GX
data No.2 : Works3. [RD77MS]
ata No. 6980+1000n 6990+1000n Data is controlled as positioning data No.1 to 600 for each axis.
6000+1000n [8010+1000n |17
1] | 6981+1000n [6991+1000n ) tohgebgﬁjsgf:ing data item is configured of the items shown in
6011+1000n || T I — ———
6001+1000n I \ 999+1000n ] Configuration of positioning identifier I-
H1| | e982+1000m \
~al b15 b12 b8 b4 b0
6012+1000n ||| H L L N "1 1 | Buffer mem
6002"’1000" H | L L L ‘ L L L ‘ L L L ‘ L L L | u e e ory
11| 6983+1000n |B993+1000n | H H i
6003+1000n | 6013+1000n ||| |1 6984+1000n | 6994+1000n [Da.2] Control method [Da.1] Operation pattern
S~ 1| Soaartooon |6995+1000n :
N [Da.3] Acceleration time No.
6004+1000n [J6014+1000n N I
6005+1000n [§6015+1000n ||| oBeT 6996+1000n [Da.4] Deceleration time No.
||| so87+1000n TR0
6006+1000! 6016+1000n ] T " " T "
6007+1000: 6017+1000n || |11 £988+1000n 6998+1000n 1 Configuration of positioning option I-
H 6999+1000n
11000 6989+1000n b15  b12 b8 b4 bo
6008+1000n + n L T T T T T T T T T T T T
6009+1000n [J6019+1000n ||LH 71090+1000n | I T S N ‘ Ll |Buf‘fer memory
] ||71080+1000n 7400 4 Joon
71081+1000n
71000+1000n §71010+1000n | | ]
71001+1000n §71011+1000n| | H [Da.27]Mcode ON
I T signal output timing
Buffer memory address [Da.28] ABS direction in degrees
n: Axis No. - 1 [Da.29] Interpolation speed designation method
4 Configuration of axis to be interpolated N I—
1 g polated No.
b15 b12 b8 b4 b0
L[ [T |suffermemory
\ I |
[Da.21] Axis to be [Da.20] Axis to be
interpolated No.2 interpolated No.1
b31 b28 b24 b20 b16
Lot [l [0 ! |Buffermemory
\ I |
Not used™ [Da.22] Axis to be
interpolated No.3
*1 Always "0" is set to the part not used.
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Chapter 4 Types of Data
With the positioning system using the RD77MS, the various parameters and data explained
in this chapter are used for control. The parameters and data include parameters set
according to the device configuration, such as the system configuration, and parameters and
data set according to each control.

4.1 Parameters and Data Required for Control
The parameters and data required to carry out control with the RD77MS include the "setting
data", "monitor data" and "control data" shown below.

411 Setting data
The data is set beforehand according to the machine and application. The data set for the
buffer memory can also be saved in the flash ROM or internal memory (nonvolatile) in the
RD77MS.
The setting data is classified as follows.

Setting data
_ Servo network Parameters for the network.
composition parameters| Set the device to be used and the network according to the system configuration.

Parameters that are independent of axes and related to the overall system.
Set according to the system configuration when the system is started up.

—I Common parameters

|| Positioning
parameters

Basi ters 1
% asic parameters | Set according to the machine and applicable motor

when the system is started up.

—| Basic parameters 2 |

* If the setting of the bakic parameters 1 is incorrect, the rotation
direction may be reversed, or no operation may take place.

% Detailed parameters 1 | Set according to the system configuration when

the system is started up.

—| Detailed parameters 2 |

* Detailed parameters 2 are data items for using the functions of
RD77MS to the fullest. Set as required.

| Home ptosmon retumn Home position return basic parameters | Set the values required for
parameters carrying out home position
Home position return detailed parameters| return control.

% Extended parameters| Set according to the system configuration when the system

is started up.
" Set the data that is determined by
—I Servo parameters l— Servo amplifier parameters the specification of the servo being
(PA, PB, PC, PD, PE, PS, PF, Po, PL)| \;sed when the system is started up.

—{ Positioning data ]—| Positioning data | Set the data for "major positioning control".
—{ Block start data Block start data | Set the block start data for "high-level positioning control".
— Condition data | Set the condition data for "high-level positioning control".
I_I Memo data | ?e_}t the conditiqr_l ju_dgment va}llues for the condition data used in
high-level positioning control”.

Synchronous control data| Set the data for synchronous control.
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The data can be set by using a program or GX Works3. In this document, GX Works3 is
used.

The basic parameters 1, detailed parameters 1, home position return parameters,
"[Pr.83] Speed control 10 x multiplier setting for degree axis", "[Pr.89] Manual pulse
generator/Incremental synchronous encoder input type selection”, "[Pr.90] Operation
setting for speed-torque control mode" and "[Pr.95] External command signal selection”

become valid when the PLC READY signal [Y0] turns from OFF to ON.

The basic parameters 2, detailed parameters 2 (excluding "[Pr.83] Speed control 10 x

multiplier setting for degree axis", "[Pr.90] Operation setting for speed-torque control
mode", "[Pr.95] External command signal selection”, "[Pr.122] Manual pulse generator
speed limit mode" and "[Pr.123] Manual pulse generator speed limit value") become valid
immediately when they are written to the buffer memory, regardless of the state of the

PLC READY signal [YO].

Even when the PLC READY signal [YO0] is ON, the values or contents of the following can
be changed: basic parameters 2, detailed parameters 2, positioning data, and block start
data.

The servo parameter is transmitted from the RD77MS to the servo amplifier when the
initialized communication carried out after the power supply is turned ON or the CPU
module is reset.

The power supply is turned ON or the CPU module is reset after writing servo parameter
in flash ROM of RD77MS if the servo parameter is transmitted to the servo amplifier.

The only valid data assigned to basic parameter 2, detailed parameter 2, positioning data
or block start data are the data read at the moment when a positioning or JOG operation
is started. Once the operation has started, any modification to the data is ignored.
Exceptionally, however, modifications to the following are valid even when they are made
during a positioning operation: acceleration time 0 to 3, deceleration time 0 to 3, and
external command function.
» Acceleration time 0 to 3, deceleration time 0 to 3:
Positioning data are pre-read and pre-analyzed. Modifications to the data four or
more steps after the current step are valid.
» External command function selection:
The value at the time of detection is valid.

POINT

(1) The "setting data" is created for each axis.

(2) The "setting data" parameters have determined default values, and are set to the default
values before shipment from the factory. (Parameters related to axes that are not used are
left at the default value.)

(3) The "setting data" can be initialized with the GX Works3 or the program.

(4) Itis recommended to set the "setting data" with the GX Works3. The program for data
setting is complicated and many devices must be used. This will increase the scan time.




4.1.2 Monitor data
The data indicates the control status. Since the data is stored in the buffer memory, it can be
monitored as needed.
The monitor data is classified as follows.

Monitor data
System monitor data| Monitors the specifications and the operation history of RD77MS.

. . Monitors the data related to the operating axis,
Axis monitor data o
such as the current position and speed.
Servo ngMork ) Monitors the data related to the current network state.
composition monitor data

Synchronous control monitor data]|  Monitors the data for synchronous control.

e The data can be monitored by using a program or GX Works3. In this document, GX
Works3 is used.

41.3 Control data
The data is used by users to control the positioning system.
The control data is classified as follows.

Control data

System control data
Axis control data
Synchronous control data

e Control using the control data is carried out with the program.
"[Cd.41] Deceleration start flag valid" is valid for only the value at the time when the PLC
READY signal [Y0] turns from OFF to ON.

Writes/initializes the "positioning data" in the module. Sets the setting for operation of all axes.
Makes settings related to the operation, and controls the speed change during operation,

and stops/restarts the operation for each axis.
Output signals (axis stop signal, JOG start signal and execution prohibition flag) from the CPU module to the RD77MS.

Set the data for synchronous control.

4.2 Servo Network Composition Parameters
Used to select the SSCNET device to connect to the RD77MS. (The device cannot be
changed while the programmable controllers is in the ready state.)
In this document, the following identification codes are used.
+ 00001000: MR-J4-_B, MR-J4W-_B (2-, 3-axis type)

4.21 Connected device

Parameters Item Setting range Default value

[Pr.100] Connected device Refer. |dent|.f|cat|on code list as 0
mentioned in 4.2.2.

POINT

» Be sure to set up the connected device. Communication with the SSCNET device is not started
by the initial value "0" in default value.

» When the setting value which is different from the connected device is set, the error "Connected
device setting error" (error code: 193EH) occurs. When connecting with the connected device
with the setting value other than above, the warning "Incompatible device" (warning code:
0C81H) occurs.




Identification code list

58021
(High-order)
b31

58020
(Low-order)

b16 b15 b0

LT T ]

[ I I

11 |

*
Vendor ID

Identification code

Mitsubishi electric (Vendor ID: 0000)

Identification

Model Network Remarks
code
0100 MR-J3-_B, MR-J3W-_B (2-axis type) SSCNET Il
0101 MR-J3-_B_-RJ006 (For fully closed loop control) SSCNET Il
0102 MR-J3-_B_-RJ004 (For linear servo motor) SSCNET Il
0107 MR-J3-_B-RJ0O80W (For direct drive motor) SSCNET I
0180 MR-J3W-0303BN6 SSCNET IlI
OFFF Virtual servo amplifier (MR-J3-B, standard) SSCNET Il
1000 MR-J4-_B, MR-J4W-_B (2-, 3-axis type) SSCNET IlI/H
1FFF Virtual servo amplifier (MR-J4-B) SSCNET IlII/H
2000 FR-A800-1" SSCNET IlII/H | Inverter
2001 FR-A800-2" SSCNET llI/H | Inverter
4100 FR-A700 (Inverter) SSCNET Il Inverter
4101 FR-A700-NA (Inverter) SSCNET IlI Inverter
4102 FR-A700-EC (Inverter) SSCNET I Inverter
4103 FR-A700-CHT (Inverter) SSCNET Il Inverter
C000 MR—MT1010+MR-MT12OO SSCNET III Pulse conversion
(Pulse conversion module) module
*1. Refer to the FR-A800 series instruction manual for details.
ORIENTAL MOTOR (Vendor ID: 0003)
Identification Model Network Remarks
code
2029 5-phase (ST) SSCNET IllI/H
202A oSTEP (AZ) SSCNET IllII/H
Nikki Denso (Vendor ID: 0008)
|dentification Model Network Remarks
code
0102 VC II.(Manufactured by Nikki Denso Co., Ltd.) SSCNET Il
(For linear stage)
0107 VCII (Manufgctured by Nikki Denso Co., Ltd.) SSCNET III
(For direct drive motor)
0302 VPH .(Manufactured by Nikki Denso Co., Ltd.) SSCNET Il
(For linear stage)
0307 VPH (!\/Ianuchtured by Nikki Denso Co., Ltd.) SSCNET III
(For direct drive motor)
1000 VC II (Manufactured by Nikki Denso Co., Ltd.) | SSCNET IlI/H
1300 VPH (Manufactured by Nikki Denso Co., Ltd.) SSCNET IllII/H
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4.3

Common Parameters

Parameters Item Setting value, setting range D
value
0: A-phase/B-phase multiplied by 4
Manual pulse generator/ 1: A-phase/B-phase multiplied by 2
[Pr.24] Incremental synchronous encoder 0
input selection 2: A-phase/B-phase multiplied by 1
3: PULSE/SIGN
0: Valid (External input signal)
[Pr.82] Forced stop valid/invalid selection | 1: Invalid 0
2: Valid (Buffer memory)
Manual pulse generator/ 0: Differential output type
[Pr.89] Incremental synchronous encoder 1
input type selection 1: Voltage output/open collector type
0000H: 0.888 ms
0001H: 1.777 ms
[Pr.96] Operation cycle setting 0002H: 3.555 ms FFFFH
0200H: 0.444 ms
FFFFH: Automatic setting
0: SSCNET llI
[Pr.o7] SSCNET setting 1
1: SSCNET III/H
b0: SIN1 0: ON at leading
[Pr.150] | Input terminal logic selection to edge 0
: P 9 1: ON at trailing
b19: SIN20 edge
Manual pulse generator/ 0: Negative logic
[Pr.151] | Incremental synchronous encoder N . 0
input logic selection 1: Positive logic
0: No setting
[Pr.152] | Maximum number of control axes | 1 tg 16: Maximum number of control 0
axes
OH: 3.2 ms
1H: 2.4 ms
2H: 1.6 ms
[Pr.153] Extgrnal input signal digital filter 3H: 1.2 ms 6666H
setting
4H: 0.8 ms
5H: 0.4 ms
6H: 0.2 ms
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|[Pr.82] Forced stop valid/invalid selection
Set the forced stop valid/invalid.
All axes of the servo amplifier are made to batch forced stop when the forced stop input
signal is turned on after the forced stop valid/invalid selection is set to "0: Valid (External
input signal)" or "2: Valid (Buffer memory)". The error "Servo READY signal OFF during
operation" (error code: 1902H) does not occur if the forced input signal is turned on during
operation.
"0: Valid (External input signal)" (Forced stop from the external input signal is used.)
"1: Invalid" (Forced stop is not used.)
"2: Valid (Buffer memory)" (Forced stop from the buffer memory is used.)

PRECAUTIONS

« If the setting is other than 0 to 2, the error "Forced stop valid/invalid setting error" (error code:
1B71H) occurs.

» The "[Md.50] Forced stop input” is stored "1" by setting "Forced stop valid/invalid selection" to
invalid.

44 Basic Parameters
The basic parameters are classified into basic parameters 1 and basic parameters 2.
4.41 Basic parameters 1
Unit used Setting range Default
Parameters
Item mm inch degree pulse value
[Pr.1] Unit setting 0: mm 1:inch 2: degree 3: pulse 3
Number of
[Pr.2] pulses per 1 to 200000000 pulse 20000
rotation (AP)
Movement Movement 1to 1to 1to 1to
[Pr.3] amount amount per 200000000 200000000 200000000 200000000 20000
: -1 -5 -5
per pulse rotation (AL) (%107 um) (%10~ inch) | (x10~ degree) (pulse)
) 1: 1 times
[Pr.4] zgtniﬁcation 10:10 times 1
: ( A,\ﬁ) 100: 100 times
1000: 1000 times
0to 0to 0to 0to
[Pr.7] | Bias speed at start 2000000000 | 2000000000 | 2000000000 | 1000000000 0
(*102 mm/min) | (x10 inch/min) | (x10? degree/min)” (pulserls)

*1. Range of speed limit value when "Speed control 10 x multiplier setting for degree axis" is set to valid: 1
to 2000000000 ( x 102 degree/min)
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[[Pr.1] Unit setting
Set the unit used for defining positioning operations. Choose from the following units
depending on the type of the control target: mm, inch, degree, or pulse. Different units can
be defined for different axes.
(Ex.) mm orinch: X-Y table, conveyor
(Select mm or inch depending on the machine specifications.)
degree: Rotating body (360 degrees/rotation)
pulse: X-Y table, conveyor

POINT

When you change the unit, note that the values of other parameters and data will not be
changed automatically.

[[Pr.2] to [Pr.4] Movement amount per pulse|
Mechanical system value used when the RD77MS performs positioning control.
The movement amount per pulse (electronic gear) is expressed by the following equation.
(1) Number of pulses per rotation (AP)
(2) Movement amount per rotation (AL) x (3) Unit magnification (AM)

Movement amount per pulse =

Set the value in accordance with Steps (1) to (3).
(1) Number of pulses per rotation (AP)
Set the number of pulses required for a complete rotation of the motor shaft.
Number of pulses per rotation (AP) = Encoder resolution
(2) Movement amount per rotation (AL)
The movement amount of the workpiece per one motor rotation is determined by the
mechanical structure.
If the worm gear lead (um/rev) is PB and the deceleration rate is R, then
Movement amount per rotation (AL) = PB x R
(3) Unit magnification (AM)
For the movement amount per rotation (AL), the setting range has been determined.
If the movement amount per rotation (AL) exceeds the setting range, the
magnification can be adjusted with the unit magnification (AM).
Movement amount per rotation (AL) = PB x R = Movement amount per rotation (AL)
x Unit magnification (AM)
""" Setting of movement amount per rotation (AL) and unit magnification (AM) —~--------oseeeeeeeee

<Condition>

* The ball screw lead is 10 mm (10000 pum), and the gear ratio is}— .

<Setting example>

 Since the setting range of movement amount per rotation (AL) is from 0.1 to 20000000.0 pm,
set the AL to "10000.0".

+ Set the unit magnification (AM) to "1”.

<Calculation example>

Movement amount per rotation (AL) = ball screw lead x gear ratio (reduction ratio) x unit magnification (AM)
=10000 pum x 1 x 1
= 10000 pm




<Error correction method>

When position control is performed an error may occur between command movement
amount (L) and actual movement amount (L), with the electronic gear (movement amount
per pulse) set in the parameter. RD77MS can correct the error by adjusting the electronic
gear.

The “error correction amount” to be used for error correction is defined as shown below.

Error , Command movement amount (L)
compensation = Actual movement amount (L'
amount ctual movement amount (L")

The electronic gear to which the error correction amount is applied gives pulses as shown

below.
AP L L AP'
ALxAM L' AL'XAM'

c d| Control | AP L |
ommand| Control | __ AP — pulse Servo amplifier
value unit ALXAM | L' «
K

1 if there is no error (in regular case)

Electronic gear taking an error
into consideration

Control’ AP’ N
Command| Contro — pulse Servo amplifier
value | ,unit AL'XAM' -

- Calculation example

<Condition>
Number of pulses per rotation (AP): 4194304 [pulse]
Movement amount per rotation (AL): 5000.0 [um]
Unit magnification (AM): 1

<Results of positioning>
Command movement amount (L): 100 [mm]
Actual movement amount (L) = 101 [mm]

<Correction value>
AP N L 4194304 N 100 _ 4194304 (AP")
ALxAM L' 5000.0x1 101 5050 (AL') x 1 AM'

Number of pulses per rotation (AP'): 4194304 « « « [Pr.2]
Movement amount per rotation (AL): 5050.0 « « « [Pr.3]
Unit magnification (AM): 1eee[Prd]

Set the number of pulses per rotation (AP’), movement amount per rotation (AL’) and unit
magnification (AM’) after correction in the parameters, and write the parameters in RD77MS.
The settings will be enabled when the PLC READY signal [Y0] is turned on (OFF to ON).
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|[Pr.7] Bias speed at start

The bias speed at start is the lowest starting speed to be used for smooth motor rotation
when a stepping motor is used.

This parameter is enabled when the home position return, position control or JOG operation
is performed.

Velocity
A

Speed limit value - - - - - - - _
,, : Positioning speed,

Operation when —\ ,’,/’/ / \\ Home position return speed,
bias speed at start ~ v JOG speed

has been set

T

Bias speed at start

> Time

Acceleration time | Deceleration time|

PRECAUTIONS

"Bias speed at start" is valid regardless of motor type. Set "0" when using the motor other than the
stepping motor. Otherwise, it may cause vibration or impact even though an error does not occur.




4.4.2 Basic parameters 2

Unit used Setting range Default
Parameters
Item mm inch degree pulse value
1to 1to 1to 1to
[Pr.8] | Speed limit value 2000000000 | 2000000000 | 2000000000 1000000000 | 200000
(*102 mm/min) | (x10 inch/min) | (x10? degree/min)" (pulsers)
[Pr.9] | Acceleration time O 1 to 8388608 ms 1000
[Pr.10] | Deceleration time O 1 to 8388608 ms 1000

*1. Range of speed limit value when "Speed control 10 x multiplier setting for degree axis" is set to valid: 1
to 2000000000 ( x 102 degree/min)

[[Pr.8] Speed limit value|
Set the maximum speed during positioning, home position return and speed-torque
operations. If a speed exceeding the limit value, the speed will be limited to the speed limit

value.

|[Pr.9] Acceleration time 0/[Pr.10] Deceleration time 0

Acceleration time 0 specifies the time for the speed to increase from zero to the "[Pr.8]
Speed limit value" ("[Pr.31] JOG speed limit value" at JOG operation control).

Deceleration time 0 specifies the time for the speed to decrease from the "[Pr.8] Speed limit
value" ("[Pr.31] JOG speed limit value" at JOG operation control) to zero.

) Speed limit value
Velocity f
S/ \‘/— Positioning speed
;
/// \\\

/ N Time
/ \\ »
< Actual < > Actual

| acceleration deceleration
< time > time
Acceleration time 0 Deceleration time 0

(1) If the positioning speed is set lower than the speed limit value, the actual acceleration/
deceleration time will be relatively short.
Thus, set the maximum positioning speed equal to or only a little lower than the speed
limit value.

(2) These settings are valid for home position return, positioning and JOG operations.

(3) When the positioning involves interpolation, the acceleration/deceleration time defined for
the reference axis is valid.
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4.5 Detailed Parameters
The detailed parameters are classified into detailed parameters 1 and detailed parameters 2.

4.51 Detailed parameters 1

Unit used Setting range Default
Parameters
Item mm inch degree pulse value
[Pr.11] Backlash compensation 0 to 65535 0 to 65535 0 to 65535 0 to 65535 0
' amount (x10" um) | (x105inch) | (x10? degree) (pulse)
Software stroke limit upper -2147483648 | -2147483648 0to -2147483648
[Pr.12] limit value PP to 2147483647 | to 2147483647 | 35999999 | to 2147483647 | 2147483647
(x10°" um) (x10%inch) | (x10° degree) (pulse)
Software stroke limit lower -2147483648 | -2147483648 0to -2147483648
[Pr.13] limit value to 2147483647 | to 2147483647 | 35999999 | to 2147483647 | -2147483648
(x10°" um) (x10%inch) | (x10% degree) (pulse)
Software stroke limit 0: Apply software stroke limit on feed current value
[Pr.14] . ) - ; 0
selection 1: Apply software stroke limit on machine feed value
0: Software stroke limit valid during JOG operation, inching
[Pr.15] Software stroke limit valid/ operation and manual pulse generator operation 0
' invalid setting 1: Software stroke limit invalid during JOG operation,

inching operation and manual pulse generator operation

1to 1to 1to 1to
[Pr.16] | Command in-position width | 2147483647 214783647 2147483647 | 2147483647 100
(x10°" um) (x10%inch) | (x10 degree) (pulse)

[Pr.17] | Torque limit setting value 0.1 to 1000.0 % 300.0
[Pr.18] M code ON signal output 0: WITH mode 0
' timing 1: AFTER mode
o 0: Standard speed switching mode
[Pr-19] | Speed switching mode 1: Front-loading speed switching mode 0
[Pr.20] Interpolation speed 0: Composite speed 0
’ designation method 1: Reference axis speed
Feed current value durin 0: Do not update feed current value
[Pr.21] 9 1: Update feed current value 0
speed control :
2: Clear feed current value to zero
Lower limit
Inputl Upper limit o N |
signa - : Negative logic
[Pr22] logic Stop signal 1: Positive logic 0
selection | proximity dog
signal
[Pr.81] Speed-position function 0: Speed-position switching control (INC mode) 0
’ selection 2: Speed-position switching control (ABS mode)
OH: Simple motion module
Inout tvoe 1H: Servo amplifier™ 1H
F_LS puttyp 2H: Buffer memory
[Pr.116] | signal FH: Invalid
selection 01H to 0OAH (RD77MS2)
. (o}
Inputterminal | 011 5 14H (RD77MS4/8/16) O0H
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Unit used Setting range Default
Parameters
Item mm inch degree pulse value
OH: Simple motion module
Inbut tvpe 1H: Servo amplifier™ 1H
RLS putlyp 2H: Buffer memory
[Pr.117] | signal FH: Invalid
selection 01H to 0AH (RD77MS2)
. to
Inputterminal | 444 44 14H (RD77MS4/8/16) 00
OH: Simple motion module
Input tvpe 1H: Servo amplifier™ 1H
DOG puttyp 2H: Buffer memory
[Pr.118] | signal FH: Invalid
selection 01H to OAH (RD77MS2)
. o
Inputterminal | o411 44 14H (RD77MS4/8/16) 00
OH: Simple motion module
1H: Servo amplifier™
STOP Input type 2H: Buffer memory 2"
[Pr.119] | signal FH: Invalid
selection 01H to OAH (RD77MS2)
. to
Inputterminal | o411 4 14H (RD77MS4/8/16) 00

*1. The setting is not available in STOP signal selection.

|[Pr.11] Backlash compensation amount|

The error that occurs due to backlash when moving the machine via gears can be
compensated.

When the backlash compensation amount is set, commands equivalent to the compensation
amount will be output each time the direction changes during positioning.

<+—Home position return direction

/ Workpiece
(moving body)
7))

7 n

(1) The backlash compensation is valid after machine home position return. Thus, if the
backlash compensation amount is set or changed, always carry out machine home

0
/ Feed screw”
70077
_»l_le_ Backlash
(compensation amount)

position return once.
(2) The backlash compensation amount must meet the following formula.
0 < Backlash compensation amount x Movement amount per pulse™ < 4194303 (pulse)

Number of pulses per rotation (AP)
Movement amount per rotation (AL) x Unit magnification (AM)

"Backlash compensation amount error” (error code: 1AAOH) occurs when the setting is
outside range of above calculations.

*1. Movement amount per pulse =
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|[Pr.12][Pr.13] Software stroke limit upper limit value/lower limit value

For the software stroke upper limit value, set the upper limit of the machine's movement
range during positioning control.

For the software stroke lower limit value, set the lower limit of the machine's movement
range during positioning control.

Software stroke limit Software stroke limit

lower limit upper limit
N I:::.:::I C— E::‘:::I S
[T TATTTTTTT] [T ATTT]
Emer%c sto L ’i Emergéerllcy stop
limit s%vitchy P + (Machine movement range) limit switch

Home position

(1) Generally, the home position is set at the lower limit or upper limit of the stroke limit.

(2) By setting the upper limit value or lower limit value of the software stroke limit, overrun
can be prevented in the software. However, an emergency stop limit switch must be
installed nearby outside the range.

(3) To invalidate the software stroke limit, set the setting value to "upper limit value = lower
limit value". (If it is within the setting range, the setting value can be anything.)

(4) When the unit is "degree", the software stroke limit check is invalid during speed control
(including the speed control in speed-position and position-speed switching control) or
during manual control.

|[Pr.16] Command in-position width

Set the remaining distance that turns the command in-position ON. The command in-position
signal is used as a front-loading signal of the positioning complete signal. When positioning
control is started, the "Command in-position flag ((Md.31] Status: b2)" turns OFF, and the
"command in-position flag" turns ON at the set position of the command in-position signal.

Velocity
A

Positioning control start

< Command
in-position width

Command —— " ON

in-position flag OFF

[[Pr.17] Torque limit setting value
The torque limit function limits the torque generated by the servomotor within the set range.
If the torque required for control exceeds the torque limit value, it is controlled with the set

torque limit value.
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|[Pr.18] M code ON signal output timing
This parameter sets the M code ON signal output timing.
Choose either WITH mode or AFTER mode as the M code ON signal output timing.

WITH mode: An M code is output and the M code ON signal is turned ON when a
positioning operation starts.

Positioning start signal
[Y10, Y11,Y12,Y13]

BUSY signal
[X10, X11, X12, X13]

M code ON signal
([Md.31] Status: b12)

[Cd.7] M code
OFF request

[Md.25] Valid M code X1 Xm2

Positioning ! | |

[Da.1] Operation pattern : 01 (continuous) : 00 (end)

AFTER mode: An M code is output and the M code ON signal is turned ON when a
positioning operation completes.

Positioning complete signal : f 1
([Md.31] Status: b15) ! !
BUSY signal ‘ i
[X10, X11, X12, X13] | i

.
M code ON signal :
([Md.31] Status: b12) :
[Cd.7] M code

OFF request ! !

[Md.25] Valid M code : ):(TZ @
Positioning 3 3 : :
[Da.1] Operation pattern 01 (continuousﬂ 00 (end)

*1. m1 and m2 indicate set M codes.

PRECAUTIONS

If AFTER mode is used with speed control, an M code will not be output and the M code ON signal
will not be turned ON.
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|[Pr.19] Speed switching mode

Set whether to switch the speed switching mode with the standard switching or front-loading

switching mode.

0: Standard switching ¢ < « Switch the speed when executing the next positioning data.
1: Front-loading switching « « »« The speed switches at the end of the positioning data

currently being executed.

Switch the speed when executing
the next positioning data

N

Velocity

n n+1

<For standard switching>

A

Velocity

The next positioning data starts
positioning at the designated speed

T

n n+1

>
>

<For front-loading switching>

n: Positioning data No.

|[Pr.20] Interpolation speed designation method

When carrying out linear interpolation/circular interpolation, set whether to designate the

composite speed or reference axis speed.

0: Composite speed ¢ « * The movement speed for the control target is designated, and the
speed for each axis is calculated by the RD77MS.

1: Reference axis speed ¢ * * The axis speed set for the reference axis is designated, and
the speed for the other axis carrying out interpolation is calculated by the RD77MS.

X-axis

Designate composite speed

Y-axis

Calculated by RD77MS

<When composite speed is designated>

Designate speed
for reference axis

X-axis

Y-axis

Calculated by RD77MS

<When reference axis speed is designated>



|[Pr.21] Feed current value during speed control|

Specify whether you wish to enable or disable the update of "[Md.20] Feed current value"

while operations are performed under the speed control (including the speed control in

speed-position and position-speed switching control).

0: The update of the feed current value is disabled ¢ « « The feed current value will not
change. (The value at the beginning of the speed control will be kept.)

1: The update of the feed current value is enabled ¢ < » The feed current value will be
updated. (The feed current value will change from the initial.)

2: The feed current value is cleared to zero ¢ * « The feed current value will be set initially to
zero and change from zero while the speed control is in effect.

PRECAUTIONS

» When the speed control is performed over two to four axes, the choice between enabling and
disabling the update of "Feed current value" depends on how the reference axis is set.
» Set "1" to exercise speed-position switching control (ABS mode).
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4.5.2

Detailed parameters 2

Parameters Unit used Setting range Default
Item mm inch degree pulse value
[?"_225750 Acceleration time 1/2/3 1 to 8388608 ms 1000
[?;2380}0 Deceleration time 1/2/3 1 to 8388608 ms 1000
1to 1to 1to 1to
[Pr.31] | JOG speed limit value 2000000000 | 2000000000 | 2000000000 | 1000000000 20000
(x102 mm/min) | (x10- inch/min) | (x10° degree/min)|  (pulse/s)
[Pr.32] EJI:])qf: s;g;?itcl)cr)]n acceleration Oto3 0
[Pr.33] jgg;;(ea;?it;?‘n deceleration 0to3 0
Acceleration/deceleration 0: Trapezoid acceleration/deceleration process
[Pr.34] 0
’ process selection 1: S-curve acceleration/deceleration process
[Pr.35] | S-curve ratio 1to0 100 % 100
[Pr.36] | Rapid stop deceleration time 1 to 8388608 ms 1000
[Pr.37 to | Stop group 1/2/3 0: Normal deceleration stop 0
Pr.39] | rapid stop selection 1: Rapid stop
[Pr.40] nggﬂ?g'r:ge complete signal 0 to 65535 ms 300
Allowable error range for 0 to 100000 | 0 to 100000 | O to 100000 | O to 100000
[Pr.41] 100
’ circular interpolation (x10" um) | (x10%inch) | (x10° degree) (pulse)
0: External positioning start
External command function 1: External speed change request
[Pr.42] selection 2: Speed-position, position-speed switching request 0
3: Skip request
4: High-speed input request
Speed control 10 x multiplier 0: Invalid
[Pr-83] setting for degree axis 1: Valid 0
[Pr.84] Restart allowable range 0, 1 to 327680 [pulse] 0
’ when servo OFF to ON 0: restart not allowed
Torque initial 0: Command torque 0
Operation value selection | 1: Feedback torque
setting for - 0: Command speed
speed- Speed |n|t|a! 1: Feedback speed 0
[Pr.90] value selection | . )
torque 2: Automatic selection
cr:no(;'nc:reol Condition 0: Switching conditions valid (for switching control mode)
selection at 1: Zero speed ON condition invalid (for switching control 0
mode switching mode)
External command signal 0: Not used
[Pr9S] | selection 1 to 20: DI1 to DI20 0
Manual pulse aenerator 0: Do not hold speed limit
[Pr.122] speed IirFr)ﬂt mo%e 1: Do not output over value of speed limit 0
P 2: Output over value of speed limit later
Manual pulse generator 110 110 110 110
[Pr.123] speed limit value 2000000000 | 2000000000 | 2000000000 | 1000000000 20000
P (x102mm/min) | (x10- inch/min) | (x10° degree/min)|  (pulse/s)




|[Pr.25] to [Pr.27] Acceleration time 1/2/3/[Pr.28] to [Pr.30] Deceleration time 1/2/3|
Acceleration time 1/2/3 specify the time for the speed to increase from zero to the "[Pr.8]
Speed limit value" ("[Pr.31] JOG speed limit value" at JOG operation control).
Deceleration time 1/2/3 specify the time for the speed to decrease from the "[Pr.8] Speed
limit value" ("[Pr.31] JOG speed limit value" at JOG operation control) to zero.

For details, refer to “[Pr.9] Acceleration time 0/[Pr.10] Deceleration time 0” in the basic
parameters 2.

|[Pr.34] Acceleration/deceleration process selection|
Set whether to use trapezoid acceleration/deceleration or S-curve acceleration/deceleration
for the acceleration/deceleration process.

r- - T T T T L 1
|
|
|

Velocity The acceleration and

I
I
I
deceleration are linear.|

|
|
Lo T !

» Time » Time

<Trapezoid acceleration/deceleration> <S-curve acceleration/deceleration>

[[Pr.35] S-curve ratio|

Set the S-curve ratio (1 to 100 %) for carrying out the S-curve acceleration/deceleration
process.

The S-curve ratio is designed to specify the portion to draw an acceleration/deceleration
curve as a Sin curve as shown below.

(Example)

A - " Positioning | 5
B b | speed :

When S-curve ratio is 100 %t

\Y

Positioning

<
. B2 B/2
! speed

~——Sin curve

| S-curve ratio = B/A x 100 % ‘ When S-curve ratio is 70 % |

|[Pr.37] to [Pr.39] Rapid stop selection (Stop group 1/2/3)|
Set the method to stop when the stop causes in the following stop groups occur.
» Stop group 1 ¢ « « Stop with hardware stroke limit
» Stop group 2 « « « Error occurrence of the CPU module, PLC READY signal [Y0O] OFF
» Stop group 3 ¢ « * Axis stop signal from the CPU module, Error occurrence (excludes
errors in stop groups 1 and 2: includes only the software stroke limit
errors during JOG operation, speed control, speed-position switching
control, and position-speed switching control)
The methods of stopping include "0: Normal deceleration stop" and "1: Rapid stop".
If "1: Rapid stop" is selected, the axis will rapidly decelerate to a stop when the stop cause
occurs.
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|[Pr.40] Positioning complete signal output time|

(a) Set the output time of the positioning complete signal "[Md.31] positioning complete
signal (Status: b15)" output from the RD77MS. A positioning completes when the
specified dwell time has passed after the RD77MS had terminated the command output.
For the interpolation control, the positioning completed signal of interpolation axis is
output only during the time set to the reference axis.

Programmable controllers

CPU RD77MS
module | pogitioning start signal

[Y10,Y11,Y12,Y13]

-] C—— ]
(W I TITTTTTT] i
‘ Positioning

Positioning complete signal !
([Md.31] Status: b15)

Positioning start signal

Start complete signal

Positioning complete signal
(after dwell time has passed)

BUSY signal l

Positioning complete signal [‘\& q

Output time

(b) Below is explained how the module operates when the next positioning is started while
the positioning completion signal is on. (The details of the positioning patterns are
explained in the “Positioning data” section.)

(1) When the positioning pattern is “end,” the positioning completion signal will be
turned off after the positioning by the next data No. is started.

End Start command End  Start command End

| |
Dwell | | Dwell | Dwell
! »> ! »>
Positioning complete K]~~~ Ry N
signal
> >
Setting time Setting time Setting time
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(2) When the positioning pattern is “continuous positioning control” and the set time for
the positioning completion signal is shorter than the time of the next positioning
operation, the positioning completion signal will be turned on at the same time when
the positioning by the next data No. is started after a lapse of the previous dwell time.
It will be turned off after a lapse of the set time.

Continuous Continuous End

Dwell Dwell Dwell

Positioning complete
signal

7
7
7
7
7
Z
7
/
Z

Setting time Setting time Setting time
(3) When the positioning pattern is “continuous path control,” the positioning
completion signal will be turned on at the speed change point, and the positioning
by the next data No. will be started.

End

Path
Start }
End command Path !
T |
\,\ 3 |
| |
| |
| i

Dwell | 3 Dwell

< > | | >
| |

Positioning complete signal [N N N N NN AR
Setting time  Setting time Setting time Setting time

|[Pr.41] Allowable circular interpolation error width|

The allowable error range of the calculated arc path and end point address is set.”"

If the error of the calculated arc path and end point address is within the set range, circular
interpolation will be carried out to the set end point address while compensating the error
with spiral interpolation.

The allowable circular interpolation error width is set in the following axis buffer memory
addresses.

(Ex.)

« If axis 1 is the reference axis, set in the axis 1 buffer memory addresses [60, 61].

* If axis 4 is the reference axis, set in the axis 4 buffer memory addresses [510, 511].
Path with spiral interpolation o Error

-~

End point address
with calculation

End point address
specified in the program

Start point address ~ Center point address

*1. In 2-axis circular interpolation control with center point designation, the arc path calculated with the start
point address and center point address and the end point address may deviate.
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|[Pr.42] External command function selection
Set the function to be allocated to the external command signal.
0: External positioning start
» « » The external command signal input is used to start a positioning operation.
1: External speed change request
» « » The external command signal input is used to change the speed in the current
positioning operation.
The new speed should be set in the "[Cd.14] New speed value".
2: Speed-position, position-speed switching request
» « « The external command signal input is used to switch from the speed control to the
position control while in the speed-position switching control mode, or from the
position control to the speed control while in the position-speed switching control
mode.
To enable the speed-position switching control, set the "[Cd.24] Speed-position
switching enable flag" to "1". To enable the position-speed switching control, set the
"[Cd.26] Position-speed switching enable flag" to "1".
3: Skip request

* « » The external command signal input is used skip the current positioning operation.
4: High speed input request
» « » The external command signal input is used to execute the mark detection. And, also
set to use the external command signal in the synchronous control.

POINT

To enable the external command signal, set the "[Cd.8] External command valid" to "1".

|[Pr.83] Speed control 10 x multiplier setting for degree axis|

Set the speed control 10 x multiplier setting for degree axis when you use command speed
and speed limit value set by the positioning data and the parameter at "[Pr.1] Unit setting"
setup degree by ten times at the speed.

Normally, the speed specification range is 1 to 2000000000 (x10-* degree/min), but it will be
decupled and become 1 to 2000000000 (*x10-2 degree/min) by setting "Speed control 10 x
multiplier setting for degree axis" to valid.

Refer to MELSEC iQ-R Simple Motion Module User's Manual (Application) for details on the
speed control 10 x multiplier setting for degree axis.

PRECAUTIONS

The "[Pr.83] Speed control 10 x multiplier setting for degree axis" is included in detailed

parameters 2. However, it will be valid at the leading edge (OFF to ON) of the PLC READY signal
[YO].
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|[Pr.84] Restart allowable range when servo OFF to ON

The restart function at switching servo OFF to ON performs continuous positioning operation
(positioning start, restart) when switching servo OFF to ON while the RD77MS is stopped
(including forced stop, servo forced stop).

Restart at switching servo OFF to ON can be performed when the difference between the
last command position of RD77MS at stop and the current value at switching servo OFF to
ON is equal to or less than the value set in the buffer memory for the restart allowable range
setting.

(1) Servo emergency stop processing

(a) After RD77MS is stopped by the servo emergency stop signal, it is kept stopped
and can be restarted if the difference between the last command position of
RD77MS at turning on of the servo stop signal and the current value at turning off
of the servo stop signal is within the restart allowable range.

(b) If the difference between the last command position of RD77MS at turning on of
the servo stop signal and the current value at turning off of the servo stop signal
exceeds the restart allowable range, it is kept in the standby state and cannot be

restarted.
Forced stop Release : Input : Release
Axis operation Operation i Servo OFF : Stop/Wait
status L
T T Restart invalid
Last command position Servo ON » Restart valid

(2) Processing at switching the servo ON signal from OFF to ON

(a) When the difference between the last command position of RD77MS at switching
the servo ON signal from ON to OFF and the current value at switching the servo
ON signal from OFF to ON is equal to or less than the value set in the buffer
memory for the restart allowable range setting, the positioning operation is
judged as stopped and can be restarted.

(b) When the difference between the last command position of RD77MS at switching
the servo ON signal from ON to OFF and the current value at switching the servo
ON signal from OFF to ON is greater than the value set in the buffer memory for
the restart allowable range setting, the positioning operation is judged as on-
standby and cannot be restarted.

ON
Servo ON signal
(IMd.108] Servo status1: b1) ' OFF

Axis operation  Positioning >< Stop <€ervo OFF>" Stop/Wait

status L
T T Restart invalid

Stop command Servo ON — Restart valid

Refer to MELSEC iQ-R Simple Motion Module User's Manual (Application) for details.
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|[Pr.90] Operation setting for speed-torque control mode

Operation setting of the speed control mode, torque control mode or continuous operation to
torque control mode at the speed-torque control is executed.

T— Torque initial value selection

Speed initial value selection
Condition selection at mode switching

(1) Torque initial value selection

Set the torque initial value at switching to torque control mode or to continuous operation
to torque control mode.

(2) Speed initial value selection

Set the initial speed at switching from position control mode to speed control mode or the

initial speed at switching from position control mode or from speed control mode to
continuous operation to torque control mode.

(3) Condition selection at mode switching
Set the valid/invalid of switching conditions for switching control mode.

PRECAUTIONS

» The "[Pr.90] Operation setting for speed-torque control mode" is included in detailed parameters
2. However, it will be valid at the leading edge (OFF to ON) of the PLC READY signal [YO0].

* Normally it is set to 0, to switch to the torque control set to 1 just after the completion of
positioning without waiting until the servo motor stops.

|[Pr.95] External command signal selection
Set the external command signal.

Pin Nos. and input terminals corresponding to the external command signals (DI Nos.) are
shown below. (For RD77MS2, the pins of up to DI10 can be used.)

+ DI1 to DI5: 1A1 to 1A5, SIN1 to SINS

» DI6 to DI10: 1B1 to 1A5, SING to SIN10

» DI11 to DI15: 2A1 to 1A5, SIN11 to SIN15

» DI16 to DI20: 2B1 to 1A5, SIN16 to SIN20

POINT

Same external command signal can be used in the multiple axes.

|[Pr.122] Manual pulse generator speed limit mode

Set how to output when the output by manual pulse generator operation exceeds "[Pr.123]
Manual pulse generator speed limit value".

|[Pr.123] Manual pulse generator speed limit value

Set the maximum speed during manual pulse generator operation. A manual pulse generator
speed exceeding the limit value will be reduced to the speed limit value.
Set the "Manual pulse generator speed limit value" to a value less than "[Pr.8] Speed limit

value". If the "[Pr.8] Speed limit value" is exceeded, the error "Manual pulse generator speed
limit value error" (error code: 1ABAH) will occur.
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4.6 Home Position Return Parameters

The home position return parameters are classified into basic parameters and detailed
parameters.

4.6.1 Home position return basic parameters
(The device cannot be changed while the programmable controllers is in the ready state.)
Unit used Setting range Default
Parameters
Item mm inch degree pulse value
0: Proximity dog method
4: Count method 1
Home position 5: Count method 2
[Pr43] return method 6: Data set method 0
7: Scale origin signal detection method
8: Driver home position return method
[Pr.44] Home position 0: Positive direction (address increment direction) 0
’ return direction 1: Negative direction (address decrement direction)
" -2147483648 -2147483648 -2147483648
[Pr.45] :gé?:szos't'o” to 2147483647 | to 2147483647 ?x2°0-355§§9r969£ to 2147483647 | 0
(x10°" pm) (%105 inch) 9 (pulse)
. 1to 1to 1to
[Pr.46] :'e‘t’l?ﬁ 502';'5’” 2000000000 | 2000000000 1(:%_?222232%?9 1000000000 1
P (x102 mm/min) | (x10 inch/min) g (pulse/s)
1to 1to 1to
[Pr.47] | Creep speed 2000000000 2000000000 1(:100322(:832%?? 1000000000 1
(x102 mm/min) | (x107 inch/min) 9 (pulse/s)
[Pr.48] Home position 0: Do not retry home position return with limit switch 0
’ return retry 1: Retry home position return with limit switch

*1.

Range of home position return speed when “[Pr.83] Speed control 10 x multiplier setting for degree axis"
is enabled: 1 to 2000000000 (x102 degrees/min)
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|[Pr.43] Home position return method

(1) Proximity dog method

(a) The machine home position return is started.
(The machine begins the acceleration designated in "[Pr.51] Home position return
acceleration time selection”, in the direction designated in "[Pr.44] Home position
return direction". It then moves at the "[Pr.46] Home position return speed" when
the acceleration is completed.)

(b) The machine begins decelerating when the proximity dog ON is detected.

(c) The machine decelerates to the "[Pr.47] Creep speed”, and subsequently moves
at that speed.
(At this time, the proximity dog must be ON. The workpiece will continue
decelerating and stop if the proximity dog is OFF.)

(d) After the proximity dog turns OFF, the machine stops. It then restarts and stops
at the first zero point.

'/7Home position return speed

®) () 1(d)
i Movement amount after proximity dog ON

Proximity dog OFF l :
Zero signal |
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(2) Count method 1

(@)

The machine home position return is started.

(The machine begins the acceleration designated in "[Pr.51] Home position return
acceleration time selection", in the direction designated in "[Pr.44] Home position
return direction”. It then moves at the "[Pr.46] Home position return speed" when
the acceleration is completed.)

The machine begins decelerating when the proximity dog ON is detected.

The machine decelerates to the "[Pr.47] Creep speed”, and subsequently moves
at that speed.

The machine stops after the workpiece has been moved the amount set in the
"[Pr.50] Setting for the movement amount after proximity dog ON" after the
proximity dog turned ON. It then restarts and stops at the first zero point.

v /— Home position Setting for the movement amount

return speed after proximity dog ON

/Creep speed

t

(a) (b) (¢); (d)

Movement amount after proximity dog ON

T
|
|
|
|

»l
|
|
|
|
|
|
|
|
|
|

i i — Leave sufficient distance from the
'ON ! home position to the proximity
Proximity dog OFF : dog OFF.

““““ First zero signal after moving a set to
"[Pr.50] Setting for the movement
amount after proximity dog ON".

Zero signal
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(3) Count method 2

(@)

The machine home position return is started.

(The machine begins the acceleration designated in "[Pr.51] Home position return
acceleration time selection", in the direction designated in "[Pr.44] Home position
return direction”. It then moves at the "[Pr.46] Home position return speed" when
the acceleration is completed.)

The machine begins decelerating when the proximity dog ON is detected.

The machine decelerates to the "[Pr.47] Creep speed”, and subsequently moves
at that speed.

The machine home position return will be completed when the machine moves
the movement amount set in "[Pr.50] Setting for the movement amount after
proximity dog ON" from the proximity dog ON position.

\Y
\ Home position Setting for the movement
¥ return speed (b) amount after proximity
dog ON

Creep speed
(c)

(@) \(d) .t

i Movement amount after
' proximity dog ON

ON 1

Proximity dog OFF

(4) Data set method
The current position of the machine after home position return completion is consider
as a home position.
(Execute the home position return after rotating the servo motor at least 360 degrees
by the JOG operation after turning on the power supply to the servo amplifier.
However, if selecting "1: Z-Phase must not pass" with "[PC17] Function selection C-4
home position return setting condition", it is possible to carry out the home position
return without passing the zero point.)

(5) Scale origin signal detection method

(@)

The machine home position return is started.

(The machine begins the acceleration designated in "[Pr.51] Home position return
acceleration time selection”, in the direction designated in "[Pr.44] Home position
return direction". It then moves at the "[Pr.46] Home position return speed" when
the acceleration is completed.)

The machine begins decelerating when the proximity dog ON is detected.

After deceleration stop, the machine moves in the opposite direction against of
home position return at the "[Pr.46] Home position return speed".

During movement, the machine begins decelerating when the first zero signal is
detected.
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(e) After deceleration stop, the operation moves in direction of home position return at
the "[Pr.47] Creep speed”, and then the machine home position return will be
completed at the detected nearest zero signal.

X Home position
¥ return direction (b)

Creep speed

|

|

:
Proximity dog OFF | *

|

|

Zero signal |_|

|[Pr.44] Home position return direction|
Set the direction to start movement when starting machine home position return.
0: Positive direction (address increment direction)
* « « Moves in the direction that the address increments. (Arrow 2)
1: Negative direction (address decrement direction)
« « « Moves in the direction that the address decrements. (Arrow 1)
Normally, the home position is set near the lower limit or the upper limit, so "[Pr.44] Home
position return direction" is set as shown below.

When the zero point is set at the lower limit side, the home
position return direction is in the direction of arrow 1. Set "1"
for "[Pr.44] Home position return direction".

Lower limit Upper limit
Q v Home position <:I 1 Q
Address decrement » Address increment
direction |Z| A |Z| direction
Lower limit Upper limit
Address decrement — » Address increment
direction 5 H:ome position g\ |Z direction

When the home position is set at the upper limit side, the home
position return direction is in the direction of arrow 2. Set "0"
for "[Pr.44] Home position return direction".
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|[Pr.45] Home position address|

Set the address used as the reference point for positioning control (ABS system).
(When the machine home position return is completed, the stop position address is changed
to the address set in "[Pr.45] Home position address". At the same time, the "[Pr.45] Home

position address" is stored in "[Md.20] Feed current value" and "[Md.21] Machine feed
value".)

|[Pr.46] Home position return speed|
Set the speed for home position return.

PRECAUTIONS

Set the "home position return speed" to less than "[Pr.8] Speed limit value". If the "speed limit
value" is exceeded, the error "Outside speed limit value range" (error code: 1A69H) will occur, and
home position return will not be executed.

The "home position return speed" should be equal to or faster than the "[Pr.7] Bias speed at start"
and "[Pr.47] Creep speed".

|[Pr.47] Creep speed|
Set the creep speed after proximity dog ON (the low speed just before stopping after
decelerating from the home position return speed).
The creep speed is set within the following range.
Home position return speed = [Pr.47] Creep speed = [Pr.7] Bias speed at start

\Y
A
/— Home position return speed
Machine home
position return start Creep speed
ON
Proximity dog OFF )
signal Y

Zero signal | | |
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|[Pr.48] Home position return retry

Set whether to carry out home position return retry.

When home position return performed, workpiece started moving in home direction specified
in home position return parameters. While returning to home position, it is searching for dog
signal. If dog signal is not found and limit switch is come, movement for home position will
stop without home position completion. In this type of system home position retry with limit
switch can be performed.

®)

®)

(4)"

Limit signal switch

1

Hardware limit switch

ON
Proximity dog |

Zero signal I_I I_I

[Operation of the home position return retry function]

(1) The movement starts in the "[Pr.44] Home position return direction" by a machine home
position return start.

(2) The operation decelerates when the limit signal OFF is detected.

(3) After stopping due to the limit signal OFF detection, the operation moves at the "[Pr.46]
Home position return speed" in the opposite direction of the "[Pr.44] Home position return
direction".

(4) The operation decelerates and stops when the proximity dog turns OFF.

(5) After stopping due to the proximity dog OFF, a machine home position return is carried
out in the "[Pr.44] Home position return direction".

(6) Machine home position return completion.
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4.6.2

Home position return detailed parameters
(The device cannot be changed while the programmable controllers is in the ready state.)

Parameters Unit S IR Default
Item mm inch degree pulse value
[Pr.50] after proximity do 2147483647 2147483647 2147483647 2147483647 0
oN P y dog (x10-" um) (x10%inch) | (x10° degree) (pulse)
0: Acceleration time 0
Home position 1: Acceleration time 1
P . 2: Acceleration time 2
[Pr.51] | return acceleration ) L 0
time selection 3: Acceleration time 3
Select the Home position Return acceleration time from 0 to 3 from
basic parameter 2.
0: Deceleration time 0
o 1: Deceleration time 1
Home position 2D L
. : Deceleration time 2
[Pr.52] | return deceleration ) L 0
time selection 3: Deceleration time 3
Select the Home position Return deceleration time from 0 to 3 from
basic parameter 2.
Home position shift -2147483648 -2147483648 -2147483648 -2147483648
[Pr.53] amounFt) t0 2147483647 | to 2147483647 | to 2147483647 | to 2147483647 0
(x10°" pm) (x10% inch) (x10° degree) (pulse)
[Pr.54] | Home position return 0.1 to 1000.0 (%) 300.0
torque limit value
Operation setting
[Pr.55] for incompletion of | 0: Positioning control is not executed. 0
’ home position 1: Positioning control is executed.
return
Speed designation . -
[Pr.56] | during home ?j gfe”;e 202'23” return speed 0
position shift - reep sp
Dwell time during
[Pr.57] | home position 0 to 65535 ms 0
return retry
Pulse conversion 0: Home position return request is turned on when servo is turned
[Pr.86] module home off. 0
’ position return 1: Home position return request is not turned on when servo is
request setting™ turned off.
Standby time after
[Prg7] | Outputof pulse 110 1000 ms 0
conversion module
clear signal ™

*1. Only when the pulse conversion module is used

|[Pr.50] Setting for the movement amount after proximity dog ON

When using the count method 1 or 2, set the movement amount to the home position after
the proximity dog signal turns ON.
(The movement amount after proximity dog ON should be equal to or greater than the sum
of the "distance covered by the deceleration from the home position return speed to the
creep speed" and "distance of movement in 10 ms at the home position return speed".)
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|[Pr.53] Home position shift amount|
Set the amount to shift (move) from the position stopped at with machine home position
return.

Home position return direction

When home position
shift amount is positive

|Shift point !
Start point ! ﬁ

/ Shift point

Zero signal

POINT

The home position shift function is used to compensate the home position stopped at with
machine home position return. If there is a physical limit to the home position, due to the relation
of the proximity dog installation position, use this function to compensate the home position to
an optimum position.

|[Pr.55] Operation setting for incompletion of home position return
Set whether the positioning control is executed or not (When the home position return
request flag is ON.).

(1) When the home position return request flag is ON, selecting "0: Positioning control is not
executed" will result in the error "Start at home position return incomplete" (error code:
19A6H), and positioning control will not be performed. At this time, operation with the
manual control (JOG operation, inching operation, manual pulse generator operation) is
available.

The positioning control can be executed even if the home position return request flag is
ON when selecting "1: Positioning control is executed".

(2) The following shows whether the positioning control is possible to start/restart or not
when selecting "0: Positioning control is not executed".
(a) Start possible
Machine home position return, JOG operation, inching operation, manual pulse
generator operation, and current value changing using current value changing
start No. (No. 9003)
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(b) Start/restart impossible control
When the following cases at block start, condition start, wait start, repeated start,
multiple axes simultaneous start and pre-reading start
1-axis linear control, 2/3/4-axis linear interpolation control, 1/2/3/4-axis fixed-feed
control, 2-axis circular interpolation control (with sub point designation/center
point designation), 3-axis helical interpolation control (with sub point designation/
center point designation), 1/2/3/4-axis speed control, speed-position switching
control (INC mode/ ABS mode), position-speed switching control, and current
value changing using current value changing (No.1 to 600)

(3) When the home position return request flag is ON, starting the fast home position return
will result in the error "Home position return request ON" (error code: 1945H) despite the
setting value of "Operation setting for incompletion of home position return”, and the fast
home position return will not be executed.

PRECAUTIONS

Do not execute the positioning control in home position return request signal ON for the axis which
uses in the positioning control. Failure to observe this could lead to an accident such as a collision.

4.7 Extended Parameters

Default

Parameters Item Setting range
value

: No setting

: Effective load ratio”

: Regenerative load ratio

: Peak load ratio

: Load inertia moment ratio™
: Model loop gain™

Optional data monitor:

[Pr-91] Data type setting 1

: Main circuit bus voltage™

: Servo motor speed™

: Encoder multiple revolution counter
Optional data monitor: : Module power consumption

Data type setting 2 10: Instantaneous torque”

12: Servo motor thermistor temperature
13: Disturbance torque™

14: Overload alarm margin

O©Coo~NOODWN-=O0

[Pr.92]

15: Error excessive alarm margin

16: Settling time

Optional data monitor: 17: Overshoot amount

Data type setting 3 20: Position feedback™

21: Encoder position within one revolution™
22: Selected droop pulse™

[Pr.93]

23: Module integral power consumption™?
24: Load-side encoder information 12
25: Load-side encoder information 22
26: Z-phase counter™

27: Servo motor side/load-side position deviation™ 0
28: Servo motor side/load-side speed deviation™
29: External encoder count value

30: Module power consumption (2 words)™

Optional data monitor:

[Pr.94] Data type setting 4

*1. The name differs depending on the connected device.
*2. Used point: 2 words
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4.8

4.8.1

Servo Parameters
The servo parameters include servo amplifier series and basic setting, gainffilter setting,
extension setting, input/output setting, extension setting 2 and extension setting 3.
This document shows the servo parameters of MELSERVO-J4 Series.

Basic setting

(The device cannot be changed while the programmable controllers is in the ready state.)

Parameters

Item

Setting range

Default
value

[PAO1]

Operation
mode”™!

Operation mode
selection

0: Standard control mode

1: Fully closed loop control mode

4: Linear servo motor control mode

6: DD motor control mode

Setting other than above will result in [AL. 37
Parameter error].

Compatibility
mode selection

0: J3 compatibility mode
1: J4 mode

[PA02]

Regenerative option™

00H: Regenerative option is not used.

» For servo amplifier of 100 W, regenerative resistor

is not used.

» For servo amplifier of 0.2 kW to 7 kW, built-in

regenerative resistor is used.

01H: FR-RC-(H)/FR-CV-(H)/FR-BU2-(H)

When you use FR-RC-(H), FR-CV-(H) or FR-

BU2-(H), "Mode 2 (_ _ _ 1)" of "Undervoltage

alarm detection mode selection" in [Pr. PC20].
02H: MR-RB032

03H: MR-RB12

04H: MR-RB32

05H: MR-RB30

: MR-RB50 (Cooling fan is required.)

08H: MR-RB31

09H: MR-RB51 (Cooling fan is required.)

0BH: MR-RB3N

0CH: MR-RB5N (Cooling fan is required.)

80H: MR-RB1H-4

81H: MR-RB3M-4 (Cooling fan is required.)

82H: MR-RB3G-4 (Cooling fan is required.)

83H: MR-RB5G-4 (Cooling fan is required.)

84H: MR-RB34-4 (Cooling fan is required.)

85H: MR-RB54-4 (Cooling fan is required.)

91H: MR-RB3U-4 (Cooling fan is required.)

92H: MR-RB5U-4 (Cooling fan is required.)

FAH: When the supplied regenerative resistors or
the regenerative option is cooled by the cooling
fan to increase the ability with the servo
amplifier of 11 kW to 22 kW.

0000H

[PAO3]

system’?

Absolute position detection

0: Disabled (used in incremental system)
: Enabled (used in absolute position detection system)

N

[PAO4]

Function
selection
A-172

Servo forced
stop selection

0: Enabled (The forced stop input EM2 or EM1 is used.)
1: Disabled (The forced stop input EM2 and EM1 are
not used.)

Forced stop
deceleration
function selection

0: Forced stop deceleration function disabled (EM1)
2: Forced stop deceleration function enabled (EM2)

[PA08]

Auto tuning mode

: 2 gain adjustment mode 1 (interpolation mode)
: Auto tuning mode 1

: Auto tuning mode 2

: Manual mode

: 2 gain adjustment mode 2

rwWON-2O
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Default

Parameters Item Setting range value
i Machine characteristic
Setting — -
VEhE Response Guideline for machine
resonance frequency [Hz]
1 Low 2.7
2 response 3.6
3 4.9
4 6.6
5 10.0
6 11.3
7 12.7
8 14.3
9 16.1
10 18.1
11 20.4
12 23.0
13 25.9
14 29.2
15 32.9
16 37.0
17 41.7
18 47.0
[PA09] | Auto tuning response 19 52.9 16
20 Middle 59.6
21 response 67.1
22 75.6
23 85.2
24 95.9
25 108.0
26 121.7
27 1371
28 154 .4
29 173.9
30 195.9
31 220.6
32 248.5
33 279.9
34 315.3
35 355.1
36 400.0
37 446.6
38 501.2
39 High 571.5
40 response 642.7
[PA10] In-position range 0 to 65535 [pulse] 1600
0: CCW direction when positioning address is
[PA14] Rotation direction selection/ incremented 0

travel direction selection™

1: CW direction when positioning address is
incremented
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Default

Parameters Item Setting range
value
[PA15] | Encoder output pulses™ 1 to 65535 [pulse/rev] 4000
[PA16] | Encoder output pulses 22 1 to 65535 1
Parameters
Linear servo Linear servo motor
motor series (primary side) [Pr. PA17] | [Pr. PA18]
setting setting
LM-H3P2A-07P-BSS0 2101H
LM-H3P3A-12P-CSS0 3101H
LM-H3P3B-24P-CSS0 3201H
LM-H3P3C-36P-CSS0 3301H
LM-H3 LM-H3P3D-48P-CSS0 00BBH | 3401H
LM-H3P7A-24P-ASS0 7101H
LM-H3P7B-48P-ASS0 7201H
[PA17] Servo motor series setting LM-H3P7C-72P-ASS0 7301H
LM-H3P7D-96P-ASS0 7401H
LM-U2PAB-05M-0SS0 A201H
LM-U2PAD-10M-0SS0 A401H
LM-U2PAF-15M-0SS0 AB01H
LM-U2PBB-07M-1SS0 B201H
LM-U2 LM-U2PBD-15M-1SS0 00B4H | B401H
LM-U2PBF-22M-1SS0 2601H
LM-U2P2B-40M-2SS0 2201H
LM-U2P2C-60M-2SS0 2301H
LM-U2P2D-80M-2SS0 2401H
LM-FP2B-06M-1SS0 (natural cooling) 2201H
LM-FP2D-12M-1SS0 (natural cooling) 2401H G000H
LM-FP2F-18M-1SS0 (natural cooling) 2601H
LM-FP4B-12M-1SS0 (natural cooling) 4201H
LM-FP4D-24M-1SS0 (natural cooling) 4401H
LM-FP4F-36M-1SS0 (natural cooling) 4601H
LM-FP4H-48M-1S8S0 (natural cooling) 4801H
LM-FP5H-60M-1SS0 (natural cooling) 5801H
LM-F LM-FP2B-06M-1SS0 (liquid cooling) 00B2H 2202H
LM-FP2D-12M-1SS0 (liquid cooling) 2402H
LM-FP2F-18M-1SS0 (liquid cooling) 2602H
LM-FP4B-12M-1SS0 (liquid cooling) 4202H
[PA18] | Servo motor type setting LM-FP4D-24M-1S8S0 (liquid cooling) 4402H
LM-FP4F-36M-1SS0 (liquid cooling) 4602H
LM-FP4H-48M-1SS0 (liquid cooling) 4802H
LM-FP5H-60M-1SS0 (liquid cooling) 5802H
LM-K2P1A-01M-2SS1 1101H
LM-K2P1C-03M-2SS1 1301H
LM-K2P2A-02M-1SS1 2101H
LM-K2 LM-K2P2C-07M-1SS1 00B8H | 2301H
LM-K2P2E-12M-1SS1 2501H
LM-K2P3C-14M-1SS1 3301H
LM-K2P3E-24M-1SS1 3501H
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Parameters

Item

Setting range

Default
value

[PA19]

Parameter writing inhibit™

Setting

RA19 operation

PA | PB | PC

PD

PE

PF

PL

Other |Reading

than

below Writing

Reading

Only
19

000AH
Writing

Only
19

Reading

000BH
Writing

Reading

000CH —
Writing

Reading

000FH —
Writing

Reading

oo ]|]o|Oo|O |O |O

o |[o|]o |O |O

00AAH
Writing

o

o

00ABH | Reading

oO|o|Oo O ]|O |O [O |O
o|o|o|o|o|Oo [|[O|O |O

o

o

oO|Oo |0 [0 |O

(initial

value) Writing

o
o
o

Reading

100BH
Writing

Only
19

Reading

100CH "
Writing

Only
19

Reading

100FH "
Writing

Only
19

Reading

10AAH "
Writing

Only
19

Reading

10ABH

Writing

Only
19

00ABH

[PA20]

Tough drive
setting™

Vibration tough
drive selection

o

: Disable
: Enable

N

SEMI-F47
function selection

: Disable
: Enable

- O

[PA21]

Function selection A-32

: Disable
: Enable

- O

[PA22]

Position
control
composition
selection™

Super trace
control selection

: Disable
: Enable

Scale
measurement
function selection

: Disable

N -0 |NO

: Used in absolute position detection system
: Used in incremental system

[PA23]

Drive
recorder
arbitrary
alarm trigger
setting

Alarm detail No.
setting

Set the digits when you execute the trigger with
arbitrary alarm detail No. for the drive recorder function.
When these digits are "00", only the arbitrary alarm

No. setting will be enabled.

00

Alarm No.
setting

Set the digits when you execute the trigger with
arbitrary alarm No. for the drive recorder function.

When "00" are set, arbitrary alarm trigger of the drive
recorder will be disabled.

00
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Default

Parameters Item Setting range
value

0: Standard mode
[PA24] Function selection A-4 1: 3 inertia mode 0
2: Low response mode

One-touch tuning - Overshoot

0,
[PA25] permissible level 010 100 [%] 0
[PA26] | Function selection A-52 0- Disable 0
1: Enable

*1. The parameters will be enabled by once turning off the servo amplifier power supply and reapplying the
power after changing the parameters (transmitting the parameters from RD77MS to the servo amplifier).

*2. The parameters will be enabled by once turning off the servo amplifier power supply and reapplying the
power or resetting the controller after changing the parameters (transmitting the parameters from
RD77MS to the servo amplifier).

|[PA01] Operation mode|
Select a operation mode.

T— Operation mode setting
Compatibility mode setting

|[PA02] Regenerative option
Used to select the regenerative option.

TRegenerative option selection

Input the set value in . (hexadecimal).

*

|[PA03] Absolute position detection system
Determine whether or not the absolute position detection system will be used.

[[PA04] Function selection A-1
This is used to select the forced stop input and forced stop deceleration function.

T— Servo forced stop selection

Forced stop deceleration function selection
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|[PA08] Auto tuning mode|
Select the gain adjustment mode.

_____

Gain adjustment mode selection

When “0: 2 gain adjustment mode 1 (interpolation mode)” is selected, the following
parameters will be automatically set.

 "[PB06] Load to motor inertia ratio/load to motor mass ratio"

+ "[PB08] Position loop gain"

» "[PB09] Speed loop gain"

 "[PB10] Speed integral compensation”

When “1: Auto tuning mode 1” is selected, the following parameters will be automatically set.
 "[PB06] Load to motor inertia ratio/load to motor mass ratio"

+ "[PB0O7] Model loop gain"

+ "[PB08] Position loop gain"

» "[PB09] Speed loop gain"

 "[PB10] Speed integral compensation”
When “2: Auto tuning mode 2” is selected, the following parameters will be automatically set.
» "[PB0O7] Model loop gain"

 "[PB08] Position loop gain"

 "[PB09] Speed loop gain”

+ "[PB10] Speed integral compensation”

When “4: 2 gain adjustment mode 2” is selected, the following parameters will be
automatically set.

+ "[PB08] Position loop gain"
» "[PB09] Speed loop gain"
 "[PB10] Speed integral compensation”

|[PA09] Auto tuning response|
Set a response of the auto tuning.

[[PA10] In-position range|
Set an in-position range per command pulse.

|[PA1 4] Rotation direction selection/travel direction selection
This is used to select a rotation direction or travel direction.

[[PA15] Encoder output pulses

Set the encoder output pulses from the servo amplifier by using the number of output pulses
per revolution, dividing ratio, or electronic gear ratio. (after multiplication by 4)
To set a numerator of the electronic gear, select "3: A-phase/B-phase pulse electronic gear

setting" of “Encoder output pulse setting selection” in "[PC03] Encoder output pulse
selection".
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|[PA1 6] Encoder output pulses 2

Set a denominator of the electronic gear for the A/B-phase pulse output. To set a
denominator of the electronic gear, select "3: A-phase/B-phase pulse electronic gear setting"
of “Encoder output pulse setting selection” in "[PC03] Encoder output pulse selection”.

|[PA1 7] and [PA18] Servo motor series setting/Servo motor type setting
When you use a linear servo motor, select its model. It is necessary to set the servo motor
series and servo motor type at the same time.

[[PA19] Parameter writing inhibit|
Select a reference range and writing range of the parameter.

[[PA20] Tough drive setting|

Alarms may not be avoided with the tough drive depending on the situations of the power
supply and load fluctuation.

You can assign MTTR (During tough drive) to pins CN3-11 to CN3-13, CN3-24 and CN3-25
with "[PDQ7] to [PD09] Output device selection 1 to 3".

T— Vibration tough drive selection

SEMI-F47 function selection

[[PA21] Function selection A-3

000: iH

_____

T— One-touch tuning function selection

When the digit is "0", the one-touch tuning with MR Configurator2 will be disabled.

|[PA22] Position control composition selection

T— Super trace control selection”

Scale measurement function selection

*1. The control is applicable to the software version B4 or later.

|[PA23] Drive recorder arbitrary alarm trigger setting

,,,,,,,,,,,,,,,,,,,,

Lo
—EAlarm detail No. selection

——Alarm No. selection
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[[PA24] Function selection A-4

000 H

T— Vibration suppression function selection

When two low resonance frequencies are generated, select "1: 3 inertia mode". When the
load to motor inertia ratio exceeds the recommended load to motor inertia ratio, select "2:
Low response mode".

|[PA25] One-touch tuning - Overshoot permissible level
This is used to set a permissible value of overshoot amount with a percentage to in-position

range.

[[PA26] Function selection A-5

00O0: iH

T— Torque limit function selection at instantaneous power failure
(instantaneous power failure tough drive selection)

When an instantaneous power failure occurs during operation you can delay the time until
[AL. 10.2 Voltage drop in the main circuit power] occurs with instantaneous power failure
tough drive function.

To enable the torque limit function at instantaneous power failure, select "1: Enabled" of
"SEMI-F47 function selection”" in "[PA20] Tough drive setting".

This parameter setting is used with software version A6 or later.
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4.8.2 Gainffilter setting
(The device cannot be changed while the programmable controllers is in the ready state.)
Parameters Item Setting range el
value
. . 0: Disable
Adaptive tuning mode : . .
[PBO1] S 1: Automatic setting 0
(adaptive filter II) 2: Manual setting
Vibration suppression 0: Disable
Vibration suppression contro_l 1 tuning mode 15Automatic s_etting 0
(PBO2] control tuning mode selection 2: Manual setting
(advanced vibration Vibration suppression 0: Disable
suppression control Il) | control 2 tuning mode 1: Automatic setting 0
selection 2: Manual setting
[PBO3] Torque feedback loop gain 0 to 18000 [rad/s] 18000
[PBO4] Feed forward gain 0 to 100 [%] 0
[PBO6] Ir_::z)tiaod to motor inertia ratio/load to motor mass 0.00 to 300.00 [Multiplier] 7.00
[PBO7] Model loop gain 1.0 to 2000.0 [rad/s] 15.0
[PBO8] Position loop gain 1.0 to 2000.0 [rad/s] 37.0
[PBO9] Speed loop gain 20 to 65535 [rad/s] 823
[PB10] Speed integral compensation 0.1 to 1000.0 [ms] 33.7
[PB11] Speed differential compensation 0 to 1000 980
[PB12] Overshoot amount compensation 0 to 100 [%] 0
[PB13] Machine resonance suppression filter 1 10 to 4500 [HZz] 4500
0:-40 dB
. 1:-14 dB
Notch depth selection 2.8 dB 0
3:-4dB
[PB14] Notch shape selection 1
O:a=2
Notch width selection 1 @ f 3 0
2:a=4
3:a=5
[PB15] Machine resonance suppression filter 2 10 to 4500 [HZz] 4500
Machine resonance 0: Disable
suppression filter 2 1 Enable 0
selection )
0:-40dB
: 1:-14 dB
[PB16] | Notch shape selection 2 | NOtch depth selection | 5. g g 0
3:-4dB
O:a=2
Notch width selection 1 o f 3 0
2:0=4
3a=5
Shaft resonance . Setting of shaft resonance
suppression filter setting suopression filter 00
frequency selection PP
[PB17] Shaft resonance
suppression filter 0:-40dB
Notch depth selection 1:-14 dB 0
P 2: -8 dB
3:-4dB
[PB18] Low-pass filter setting 100 to 18000 [rad/s] 3141
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Default

Parameters Item Setting range
value
[PB19] ;/lbratlon suppression control 1 - Vibration 0.1 to 300.0 [H] 100.0
requency
Vibration suppression control 1 - Resonance
[PB20] frequency 0.1 to 300.0 [HZz] 100.0
Vibration suppression control 1 - Vibration
[PB21] frequency damping 0.00 to 0.30 0.00
[PB22] Vibration suppression control 1 - Resonance 0.00 to 0.30 0.00
frequency damping
Shaft resonance 0: Automatic setting
suppression filter 1: Manual setting 0
_ | selection 2: Disable
[PB23] LOIW ;t).ass filter
selection 0: Automatic setting
Low-pass filter selection | 1: Manual setting 0
2: Disable
Slight vibration .
. 0: Disable
sulpprt.essmn control 1 Enable 0
Slight vibration selection
[PB24] suppression control” o 0: PI control enabled
PI-PID switching control 3: Continuous PID control 0
selection
enabled
0: Enabled (model adaptive
[PB25] Function selection B-1"" control) 0
2: Disabled (PID control)
0: Disable
1: Control command from
controller is enabled
Gain switching selection | 2: Command frequency 0
3: Droop pulses
4: Servo motor speed/linear
servo motor speed
0: Gain after switching is
[PB26] Gain switching enabled with gain switching
function™ Gain switching condition condition or more 0
selection 1: Gain after switching is
enabled with gain switching
condition or less
0: Switching time constant
Gain switching time enabled
constant disabling 1: Switching time constant 0
condition selection disabled
2: Return time constant disabled
[PB27] Gain switching condition 0 to 65535 [kpulse/s, pulse, r/min] 10
[PB28] Gain switching time constant 0 to 100 [ms] 1
[PB29] Logd to motqr |nert|a ratlolload to motor mass 0.00 to 300.00 [Multiplier] 7.00
ratio after gain switching
[PB30] Position loop gain after gain switching 0.0 to 2000.0 [rad/s] 0.0
[PB31] Speed loop gain after gain switching 0 to 65535 [rad/s] 0
[PB32] Speed integral compensation after gain switching | 0.0 to 5000.0 [ms] 0.0
Vibration suppression control 1 - Vibration
[PB33] frequency setting after gain switching 0.0t0 300.0 [Hz] 0.0
[PB34] Vibration suppression control 1 - Resonance 0.0 to 300.0 [H] 0.0

frequency setting after gain switching
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Default

Parameters Item Setting range
value
[PB35] Vibration suppre§sion contrgl 1 -'Vib'ration 0.00 to 0.30 0.00
frequency damping after gain switching
Vibration suppression control 1 - Resonance
[PB36] frequency damping after gain switching 0.001t00.30 0.00
Command notch filter
setting frequency 00 to 5F 00H
[PB45] Command notch filter | selection
Notch depth selection OtoF OH
[PB46] Machine resonance suppression filter 3 10 to 4500 [HZz] 4500
Machine resonance 0: Disable
suppression filter 3 1 Enable 0
selection )
0:-40dB
. 1:-14 dB
[PB47] | Notch shape selection 3 | 'Otch depth selection | 5. g 15 0
3:-4dB
O:a=2
Notch width selection 1 @ f 3 0
2:a=4
3:a=5
[PB48] Machine resonance suppression filter 4 10 to 4500 [HZz] 4500
Machine resonance 0: Disable
suppression filter 4 1 Enable 0
selection )
0:-40dB
: 1:-14 dB
[PB49] | Notch shape selection 4 | NOtch depth selection | 5. g g 0
3:-4dB
Oa=2
Notch width selection 1 o f 3 0
2:0=4
3a=5
[PB50] Machine resonance suppression filter 5 10 to 4500 [Hz] 4500
Machine resonance 0: Disable
suppression filter 5 1 Enable 0
selection )
0:-40dB
: 1:-14 dB
[PB51] | Notch shape selection 5 | Otch depth selection 1 5. g 5 0
3:-4 dB
O:a=2
Notch width selection 1 @ f 3 0
2:0=4
3a=5
[PB52] ;/ibration suppression control 2 - Vibration 0.1 to 300.0 [H] 100.0
requency
Vibration suppression control 2 - Resonance
[PB53] frequency 0.1 to 300.0 [HZ] 100.0
Vibration suppression control 2 - Vibration
[PB54] frequency damping 0.00 to 0.30 0.00
[PB55] Vibration suppression control 2 - Resonance 0.00 to 0.30 0.00

frequency damping
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Parameters Item Setting range 20T
value

[PB56] Vibration suppression control 2 - Vibration 0.0 to 300.0 [H] 0.0
frequency after gain switching ) : :
Vibration suppression control 2 - Resonance

[PBS57] frequency after gain switching 0.0 to 300.0 [Hz] 0.0
Vibration suppression control 2 - Vibration

[PBS8] frequency damping after gain switching 0.00100.30 0.00
Vibration suppression control 2 - Resonance

[PBS9] frequency damping after gain switching 0.001t00.30 0.00

[PB60] Model loop gain after gain switching 0.0 to 2000.0 [rad/s] 0.0

*1. The parameters will be enabled by once turning off the servo amplifier power supply and reapplying the

power or resetting the controller after changing the parameters (transmitting the parameters from
RD77MS to the servo amplifier).

[[PB01] Adaptive tuning mode (adaptive filter I)|

Set the adaptive filter tuning.

When “1: Automatic setting” is selected, “[PB13] Machine resonance suppression filter 1”
and “[PB14] Notch shape selection 1” will be automatically set.

|[PB02] Vibration suppression control tuning mode (advanced vibration suppression control II)|
This is used to set the vibration suppression control tuning mode.

T— Vibration suppression control 1 tuning mode selection

Vibration suppression control 2 tuning mode selection ™

*1. To enable the setting value, select "1: 3 inertia mode" of "Vibration suppression mode selection" in
"[PA24] Function selection A-4."

When the vibration suppression control 1 tuning mode selection is set to “1: Automatic
setting,” the following parameters will be automatically set.

 "[PB19] Vibration suppression control 1 - Vibration frequency"

« "[PB20] Vibration suppression control 1 - Resonance frequency"

 "[PB21] Vibration suppression control 1 - Vibration frequency damping"

« "[PB22] Vibration suppression control 1 - Resonance frequency damping"

When the vibration suppression control 2 tuning mode selection is set to “1: Automatic
setting,” the following parameters will be automatically set.

» "[PB52] Vibration suppression control 2 - Vibration frequency setting"

+ "[PB53] Vibration suppression control 2 - Resonance frequency setting"

 "[PB54] Vibration suppression control 2 - Vibration frequency damping setting"

+ "[PB55] Vibration suppression control 2 - Resonance frequency damping setting"

|[PBO3] Torque feedback loop gain|
This is used to set a torque feedback loop gain in the continuous operation to torque control.

[[PB04] Feed forward gain|
Set the feed forward gain.
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|[PBOG] Load to motor inertia ratio/load to motor mass ratio
This is used to set the load to motor inertia ratio or load to motor mass ratio.

[[PB07] Model loop gain|
Set the response gain up to the target position.

[[(PB08] Position loop gain|
This is used to set the gain of the position loop.

|[PBOQ] Speed loop gain|
This is used to set the gain of the speed loop.

|[PB10] Speed integral compensation|
This is used to set the integral time constant of the speed loop.

|[PB11] Speed differential compensation|

This is used to set the differential compensation.

To enable the parameter, select "3: Continuous PID control enabled" of "PI-PID switching
control selection" in "[PB24] Slight vibration suppression control."

|[PB12] Overshoot amount compensation
This is used to set a viscous friction torque or thrust to rated torque in percentage unit at
servo motor rated speed or linear servo motor rated speed.

|[PB13] Machine resonance suppression filter 1
Set the notch frequency of the machine resonance suppression filter 1.

|[PB14] Notch shape selection 1
Set the shape of the machine resonance suppression filter 1.

T— Notch depth selection

Notch width selection

|[PB15] Machine resonance suppression filter 2
Set the notch frequency of the machine resonance suppression filter 2.

|[PB16] Notch shape selection 2
Set the shape of the machine resonance suppression filter 2.

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

Machine resonance
suppression filter 2 selection
Notch depth selection
Notch width selection
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|[PB17] Shaft resonance suppression filter
This is used for setting the shaft resonance suppression filter.
This is used to suppress a high-frequency machine vibration.

Shaft resonance suppression filter setting frequency selection
(For the set values, refer to the following table.)

Notch depth selection

Shaft resonance suppression filter setting frequency selection

Setting value Frequency [Hz] Setting value Frequency [Hz]
00 Disabled 10 562
01 Disabled 11 529
02 4500 12 500
03 3000 13 473
04 2250 14 450
05 1800 15 428
06 1500 16 409
07 1285 17 391
08 1125 18 375
09 1000 19 360
0A 900 1A 346
0B 818 1B 333
0oc 750 1C 321
0D 692 1D 310
OE 642 1E 300
OF 600 1F 290

|[PB18] Low-pass filter setting
Set the low-pass filter.

T— Low-pass filter

|[PB19, PB52] Vibration suppression control 1/2 - Vibration frequency

Set the vibration frequency for vibration suppression control to suppress low-frequency
machine vibration.

|[PBZO, PB53] Vibration suppression control 1/2 - Resonance frequency

Set the resonance frequency for vibration suppression control to suppress low-frequency
machine vibration.

|[PBZ1, PB54] Vibration suppression control 1/2 - Vibration frequency damping
Set a damping of the vibration frequency for vibration suppression control to suppress low-
frequency machine vibration.
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|[PB22, PB55] Vibration suppression control 1/2 - Resonance frequency damping
Set a damping of the resonance frequency for vibration suppression control to suppress
low-frequency machine vibration.

[[PB23] Low-pass filter selection
Select the shaft resonance suppression filter and low-pass filter.

T— Shaft resonance suppression filter selection

Low-pass filter selection

|[PBZ4] Slight vibration suppression control
Select the slight vibration suppression control and PI-PID switching control.

T— Slight vibration suppression control selection

PI-PID switching control selection

[[PB25] Function selection B-1
Select enabled/disabled of model adaptive control.

000: :H

T— Model adaptive control selection

This parameter is supported with software version B4 or later.

|[PB26] Gain switching function
Select the gain switching selection/condition.

O: i i iH

T— Gain switching selection

Gain switching condition selection

Gain switching time constant disabling condition selection™
*1. This parameter setting is used with software version B4 or later.

[[PB27] Gain switching condition|

This is used to set the value of gain switching condition (command frequency, droop pulses,
and servo motor speed) set in "[PB26] Gain switching function."

The set value unit differs depending on the switching condition.

|[P828] Gain switching time constant|
This is used to set the time constant when the gains switch in response to the conditions set
in "[PB26] Gain switching function" and "[PB27] Gain switching condition".

|[PBZQ] Load to motor inertia ratio/load to motor mass ratio after gain switching
This is used to set the load to motor inertia ratio/load to motor mass ratio for when gain
switching is enabled.
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|[PB30] Position loop gain after gain switching|
Set the position loop gain when the gain switching is enabled.

|[PB31] Speed loop gain after gain switching|
Set the speed loop gain when the gain switching is enabled.

|[PB32] Speed integral compensation after gain switching
Set the speed integral compensation when the gain changing is enabled.

|[PB33, PB56] Vibration suppression control 1/2 - Vibration frequency setting after gain switching
Set the vibration frequency of the vibration suppression control for when the gain switching
is enabled.
This parameter will be enabled only when the following conditions are fulfilled.
+ "Gain adjustment mode selection" in "[PA08] Position loop gain" is "3: Manual mode".
 "Vibration suppression control 1/2 tuning mode selection" in "[PB02] Vibration suppression
control tuning mode (advanced vibration suppression control Il)" is "2: Manual setting"
* "Gain switching selection" in "[PB26] Gain switching function" is "1: Control command from
controller is enabled".

PRECAUTIONS

Switching during driving may cause a shock. Be sure to switch them after the servo motor or linear
servo motor stops.

|[PB34, PB57] Vibration suppression control 1/2 - Resonance frequency setting after gain switching
Set the resonance frequency for vibration suppression control when the gain switching is
enabled.
This parameter will be enabled only when the following conditions are fulfilled.
» "Gain adjustment mode selection" in "[PA08] Position loop gain" is "3: Manual mode".
 "Vibration suppression control 1/2 tuning mode selection" in "[PB02] Vibration suppression
control tuning mode (advanced vibration suppression control Il)" is "2: Manual setting"
+ "Gain switching selection" in "[PB26] Gain switching function" is "1: Control command from
controller is enabled".

PRECAUTIONS

Switching during driving may cause a shock. Be sure to switch them after the servo motor or linear
servo motor stops.
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|[PB35, PB58] Vibration suppression control 1/2 - Vibration frequency damping after gain switching

Set a damping of the vibration frequency for vibration suppression control when the gain

switching is enabled.

This parameter will be enabled only when the following conditions are fulfilled.

+ "Gain adjustment mode selection" in "[PA08] Position loop gain" is "3: Manual mode".

+ "Vibration suppression control 1/2 tuning mode selection" in "[PB02] Vibration suppression
control tuning mode (advanced vibration suppression control Il)" is "2: Manual setting"
"Gain switching selection" in "[PB26] Gain switching function" is "1: Control command from
controller is enabled".

PRECAUTIONS

Switching during driving may cause a shock. Be sure to switch them after the servo motor or linear
servo motor stops.

|[PB36, PB59] Vibration suppression control 1/2 - Resonance frequency damping after gain switching
Set a damping of the resonance frequency for vibration suppression control when the gain
switching is enabled.
This parameter will be enabled only when the following conditions are fulfilled.
 "Gain adjustment mode selection” in "[PA08] Position loop gain" is "3: Manual mode".
 "Vibration suppression control 1/2 tuning mode selection" in "[PB02] Vibration suppression
control tuning mode (advanced vibration suppression control Il)" is "2: Manual setting"
» "Gain switching selection" in "[PB26] Gain switching function" is "1: Control command from
controller is enabled".

PRECAUTIONS

Switching during driving may cause a shock. Be sure to switch them after the servo motor or linear
servo motor stops.

|[PB45] Command notch filter
Set the command notch filter.

(For the set values, refer to the following table.)

Command notch filter setting frequency selection
Notch depth selection (For the set values, refer to the table on the next page.)

Command notch filter setting frequency selection

Setting Frequency [Hz] Setting Frequency [Hz] Setting Frequency [Hz]
00 Disabled 20 70 40 17.6
01 2250 21 66 41 16.5
02 1125 22 62 42 15.6
03 750 23 59 43 14.8
04 562 24 56 44 14.1
05 450 25 53 45 13.4
06 375 26 51 46 12.8
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Setting Frequency [Hz] Setting Frequency [Hz] Setting Frequency [Hz]
07 321 27 48 47 12.2
08 281 28 46 48 1.7
09 250 29 45 49 1.3
0A 225 2A 43 4A 10.8
0B 204 2B 41 4B 10.4
0oc 187 2C 40 4C 10
0D 173 2D 38 4D 9.7
OE 160 2E 37 4E 9.4
OF 150 2F 36 4F 9.1
10 140 30 35.2 50 8.8
11 132 31 33.1 51 8.3
12 125 32 31.3 52 7.8
13 118 33 29.6 53 7.4
14 112 34 281 54 7.0
15 107 35 26.8 55 6.7
16 102 36 256 56 6.4
17 97 37 24.5 57 6.1
18 93 38 23.4 58 5.9
19 90 39 225 59 5.6
1A 86 3A 21.6 5A 54
1B 83 3B 20.8 5B 5.2
1C 80 3C 201 5C 5.0
1D 77 3D 19.4 5D 4.9
1E 75 3E 18.8 5E 4.7
1F 72 3F 18.2 5F 4.5

Notch depth selection
Setting Depth [dB] Setting Depth [dB]
0 -40.0 8 -6.0
1 -24.1 9 -5.0
2 -18.1 A -4.1
3 -14.5 B -3.3
4 -12.0 C -2.5
5 -10.1 D -1.8
6 -8.5 E -1.2
7 -7.2 F -0.6
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|[PB46] Machine resonance suppression filter 3
Set the notch frequency of the machine resonance suppression filter 3.

|[PB47] Notch shape selection 3
Set the shape of the machine resonance suppression filter 3.

T— Machine resonance suppression filter 3 selection

Notch depth selection
Notch width selection

|[PB48] Machine resonance suppression filter 4
Set the notch frequency of the machine resonance suppression filter 4.

|[PB49] Notch shape selection 4
Set the shape of the machine resonance suppression filter 4.

T— Machine resonance suppression filter 4 selection

Notch depth selection
Notch width selection

|[PBSO] Machine resonance suppression filter 5
Set the notch frequency of the machine resonance suppression filter 5.

|[PBS1] Notch shape selection 5

Set the shape of the machine resonance suppression filter 5.

When you select "1: Enabled" of "Robust filter selection" in [PE41] Function selection E-3,
the machine resonance suppression filter 5 is not available.

_______________

T— Machine resonance suppression filter 5 selection

Notch depth selection
Notch width selection

|[PBGO] Model loop gain after gain switching
Set the model loop gain when the gain switching is enabled.
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4.8.3

Extension setting

(The device cannot be changed while the programmable controllers is in the ready state.)

Parameters Item Setting range 2O
value
[PCO1] Error excessive alarm level 1 to 1000 [rev]/[mm] 0
[PCO2] Electromagnetic brake sequence 0 to 1000 [ms] 0
output
Encoder output 0: Ir?creelzsmg A-phase 90° in CCW or positive
Ulse phase direction 0
P P 1: Increasing A-phase 90° in CW or negative
selection S
direction
0: Output pulse setting
Encoder outout Encoder output 1: Division ratio setting
[PCO3] P .1 | pulse setting 3: A-phase/B-phase pulse electronic gear 0
pulse selection : .
selection setting
4: A/B-phase pulse through output setting
Selection of the
encoders for 0: Servo motor encoder 0
encoder output 1: Load-side encoder
pulse
. . v 0: Two-wire type
[PC04] Function selection C-1 ) . 0
1: Four-wire type
Motor-less 0: Disable 0
operation selection | 1: Enable
[PCO5] Function
selection C-22 [AL. 93 Error 0: [AL. 9B Error excessive warning] disabled
excessive ) . . 0
) . 1: [AL. 9B Error excessive warning] enabled
warning] selection
0: Per 1 revor 1 mm
. . . 1: Per 0.1 rev or 0.1 mm
_122
[PCO6] Function selection C-3 2: Per 0.01 rev or 0.0 mm 0
3: Per 0.001 rev or 0.001 mm
[PCO7] Zero speed 0 to 10000 [r/min])/[mm/s] 50
[PCO08] Overspeed alarm detection level 0 to 20000 [r/min)/[mm/s] 0
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Parameters

Item

Setting range

Default
value

[PCO9]

Analog monitor 1 output

00H:

01H

02H:

03H:

04H:

05H:
06H:

07H
08H:
09H:
0AH:
0BH:

OCH:
ODH:

OEH:

10H:

11H:

12H:

13H;

14H;

15H:

16H:

17H:

(Linear) servo motor speed (£8 V/max.
speed)

: Torque or thrust (8 V/max. torque or

max. thrust)

(Linear) servo motor speed (+8 V/max.
speed)

Torque or thrust (+8 V/max. torque or
max. thrust)

Current command (+8 V/max. current
command)

Speed command (8 V/max. speed)
Servo motor-side droop pulses (10
V/100 pulses)

: Servo motor-side droop pulses (+10

V/1000 pulses)

Servo motor-side droop pulses (£10
/10000 pulses)

Servo motor-side droop pulses (+10
/100000 pulses)

Feedback position (10 V/1M pulses)
Feedback position (10 V/10M pulses)
Feedback position (10 V/100M pulses)
Bus voltage (200 V class and 100 V
class: +8 /400 V, 400 V class: +8
V//800 V)

Speed command 2 (+8 V/max. speed)
Load-side droop pulses (10 V/100
pulses)

Load-side droop pulses (10 V/1000
pulses)

Load-side droop pulses (10 /10000
pulses)

Load-side droop pulses (10 /100000
pulses)

Load-side droop pulses (10 V/1M
pulses)

Servo motor-side/load-side position
deviation (10 V/100000 pulses)
Servo motor-side/load-side speed
deviation (8 V/max. speed)

Internal temperature of encoder (10
V/+128°C)

00H
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Parameters

Item

Setting range

Default
value

[PC10]

Analog monitor 2 output

00H:

01H

02H:

03H:

04H:

05H:
06H:

07H
08H:
09H:
0AH:
0BH:

OCH:
ODH:

OEH:

10H:

11H:

12H:

13H;

14H;

15H:

16H:

17H:

(Linear) servo motor speed (£8 V/max.
speed)

: Torque or thrust (8 V/max. torque or

max. thrust)

(Linear) servo motor speed (+8 V/max.
speed)

Torque or thrust (+8 V/max. torque or
max. thrust)

Current command (+8 V/max. current
command)

Speed command (8 V/max. speed)
Servo motor-side droop pulses (10
V/100 pulses)

: Servo motor-side droop pulses (+10

V/1000 pulses)

Servo motor-side droop pulses (£10
/10000 pulses)

Servo motor-side droop pulses (+10
/100000 pulses)

Feedback position (10 V/1M pulses)
Feedback position (10 V/10M pulses)
Feedback position (10 V/100M pulses)
Bus voltage (200 V class and 100 V
class: +8 /400 V, 400 V class: +8
V//800 V)

Speed command 2 (+8 V/max. speed)
Load-side droop pulses (10 V/100
pulses)

Load-side droop pulses (10 V/1000
pulses)

Load-side droop pulses (10 /10000
pulses)

Load-side droop pulses (10 /100000
pulses)

Load-side droop pulses (10 V/1M
pulses)

Servo motor-side/load-side position
deviation (10 V/100000 pulses)
Servo motor-side/load-side speed
deviation (8 V/max. speed)

Internal temperature of encoder (10
V/+128°C)

01H

[PC11]

Analog monitor 1 offset

-999 to 999 [mV]

[PC12]

Analog monitor 2 offset

-999 to 999 [mV]

[PC13]

Analog monitor - Feedback position
output standard data - Low

- 9999 to 9999 [pulses]

[PC14]

Analog monitor - Feedback position
output standard data - High

-9999 to 9999 [10000 pulses]

[PC17]

Selection of
home position

setting condition
Function

0: Need to pass servo motor Z-phase after
power on

1: Not need to pass servo motor Z-phase
after power on

i *2 .
selection C-4 Linear encoder

multipoint Z-phase
input function
selection

0: Disable
1: Enable
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Default

Parameters Item Setting range
value
0: Detection with ready-on and servo-on
[PC18] Function selection C-5™ command 0
1: Detection with servo-on command
[AL. 10
Undervoltage] 0: [AL. 10] not occurrence
detection method | 1: [AL. 10] occurrence
i selection
[PC20] Functllon . 0
selection C-7 0: [AL. 10] regardless of servo motor speed
Undervoltage 1: [AL. E9] at servo motor speed 50 r/min (50
alarm selection mm/s) or less, [AL. 10] at over 50 r/min (50
mm/s)
. . 0: Disable
1
[PC21] Alarm history clear 1- Enable 0
[PC24] Forced stop deceleration time constant | 0 to 20000 [ms] 100
[PC26] Function selection C-82 0 Two-wire type 0
1: Four-wire type
0: Encoder pulse increasing direction in the
Encoder pulse » S
. servo motor CCW or positive direction
count polarity . . S 0
selection 1: Encoder pulse decreasing direction in the
servo motor CCW or positive direction
[PC27] Function " Selection of
selection C-9 A/B/Z-phase
input interface 0: Enable 0
encoder Z-phase | 1: Disable
connection
judgment function
. . . 0: Enable
_R*1
[PC29] Function selection C-B 1- Disable 0
[pcaq] | Vertical axis freefall prevention -25000 to 25000 [0.0001rev]/[0.01mm] 0
compensation amount
[PC38] Error excessive warning level 0 to 1000 [rev]/[mm] 0

*1. The parameters will be enabled by once turning off the servo amplifier power supply and reapplying the
power or resetting the controller after changing the parameters (transmitting the parameters from

RD77MS to the servo amplifier).

*2. The parameters will be enabled by once turning off the servo amplifier power supply and reapplying the
power after changing the parameters (transmitting the parameters from RD77MS to the servo amplifier).

|[PC01] Error excessive alarm Ievel|

Set the error excessive alarm level by the servo motor rotation amount.

|[PC02] Electromagnetic brake sequence output|

This is used to set the delay time between MBR (Electromagnetic brake interlock) and the
base drive circuit is shut-off.
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|[PC03] Encoder output pulse selection
This is used to select the encoder pulse direction and encoder output pulse setting.

_______________

T— Encoder output pulse phase selection

Encoder output pulse setting selection
Selection of the encoders for encoder output pulse

|[PC04] Function selection C-1
Select the serial encoder cable to be used.

T— Encoder cable communication method selection

|[PC05] Function selection C-2

Set the motor-less operation and "Error excessive warning." The motor-less operation
cannot be used in the linear servo motor control mode, fully closed loop control mode, or DD
motor control mode.

100 iH

T— Motor-less operation selection

[AL. 9B Error excessive warning] selection™

*1. The setting of this digit is used by servo amplifier with software version B4 or later.

|[PC06] Function selection C-3

Select units for error excessive alarm level setting with "[PC01] Error excessive alarm level"
and for error excessive warning level setting with "[PC38] Error excessive warning level".
The parameter is not available in the speed control mode and torque control mode.

T— Error excessive alarm/error excessive warning level unit selection

|[PCO7] Zero speed|
Used to set the output range of ZSP (Zero speed detection).
ZSP (Zero speed detection) has hysteresis of 20 r/min or 20 mm/s.

|[PCOB] Overspeed alarm detection Ievel|
This is used to set an overspeed alarm detection level.
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|[P009, PC10] Analog monitor 1/2 output|
Select a signal to output to MO1/2 (Analog monitor 1/2).

00: i iH

__________

t Analog monitor 1/2 output selection

PRECAUTIONS

When this parameter is set to Servo motor-side droop pulses or Load-side droop pulses, the
encoder pulse unit will be used.

|[PC11, PC12] Analog monitor 1/2 offset|
This is used to set the offset voltage of MO1/2 (Analog monitor 1/2).

|[PC13, PC14] Analog monitor - Feedback position output standard data - Low/High
Set a monitor output standard position (lower 4 digits/higher 4 digits) for the feedback
position for when selecting "Feedback position" for MO1 (Analog monitor 1) and MO2
(Analog monitor 2).

|[PC17] Function selection C-4
This is used to select a home position setting condition.

T— Selection of home position setting condition

Linear encoder multipoint Z-phase input function selection™

*1. This parameter setting is used with software version A5 or later.

|[PC18] Function selection C-5
This is used to select an occurring condition of [AL. E9 Main circuit off warning].

_____

T— [AL. E9 Main circuit off warning] selection

|[PC20] Function selection C-7
This is used to select a detection method of [AL. 10 Undervoltage].

0::0: H

T— [AL. 10 Undervoltage] detection method selection

Undervoltage alarm selection

[(PC21] Alarm history clear
Used to clear the alarm history.

Alarm history clear selection
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|[PC24] Forced stop deceleration time constant

This is used to set deceleration time constant when you use the forced stop deceleration
function.

Set the time per ms from the rated speed to 0 r/min or 0 mm/s.

Rated speed Dynamic brake
P T~ - Forced stop deceleration __ deceleration
Sl |
Servo motor speed ST I
. N |
(Linear servo motor speed) S ‘
~ |
S |
AN |
N |
RN |
RN I
~ !
\\\\ !
0 r/min -

(0 mm/s) L Forced stop deceleration time constant

T
>
>

|[PC27] Function selection C-9
This is used to select a polarity of the linear encoder or load-side encoder.

0::0: H

T— Encoder pulse count polarity selection

Selection of A/B/Z-phase input interface encoder
Z-phase connection judgment function

[[PC29] Function selection C-B
This is used to select the POL reflection at torque control.

,,,,,

T— POL reflection selection at torque control

|[PC31] Vertical axis freefall prevention compensation amount

Set the compensation amount of the vertical axis freefall prevention function.

Set it per servo motor rotation amount or linear servo motor travel distance.

When a positive value is set, compensation is performed to the address increasing direction.

When a negative value is set, compensation is performed to the address decreasing

direction.

The vertical axis freefall prevention function is performed when all of the following conditions

are met.

1) Position control mode

2) The value of the parameter is other than "0".

3) The forced stop deceleration function is enabled.

4) Alarm occurs or EM2 turns off when the (linear) servo motor speed is zero speed or less.

5) MBR (Electromagnetic brake interlock) was enabled in [PD07] to [PD09] Output device
selection 1 to 3, and the base circuit shut-off delay time was set in "[PC02]
Electromagnetic brake sequence output."
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|[PC38] Error excessive warning level

Set an error excessive warning level.
This parameter setting is used with software version B4 or later.

48.4

1/0 setting

(The device cannot be changed while the programmable controllers is in the ready state.)

Parameters

Item

Setting range

Default
value

[PD02]

FLS (Upper stroke

Input signal limit) selection

0: Disable
1: Enable

automatic on

selection 21 RLS (Lower stroke

limit) selection

0: Disable
1: Enable

0H™

[PDO7]

Output device selection 1"

00H:
02H:
03H:
04H:
05H:
06H:
07H:
08H:
09H:
0AH:
OCH:
OFH:
10H:
11H:
17H:

Always off

RD (Ready)

ALM (Malfunction)

INP (In-position)

MBR (Electromagnetic brake interlock)
DB (Dynamic brake interlock)

TLC (Limiting torque)

WNG (Warning)

BWNG (Battery warning)

SA (Speed reached)

ZSP (Zero speed detection)

CDPS (Variable gain selection)

CLDS (During fully closed loop control)
ABSV (Absolute position undetermined)
MTTR (During tough drive)

05H

[PDO8]

Output device selection 2"

00H:
02H:
03H:
04H:
05H:
06H:
07H:
08H:
09H:
OAH:
OCH:
OFH:
10H:
11H:
17H:

Always off

RD (Ready)

ALM (Malfunction)

INP (In-position)

MBR (Electromagnetic brake interlock)
DB (Dynamic brake interlock)

TLC (Limiting torque)

WNG (Warning)

BWNG (Battery warning)

SA (Speed reached)

ZSP (Zero speed detection)

CDPS (Variable gain selection)

CLDS (During fully closed loop control)
ABSV (Absolute position undetermined)
MTTR (During tough drive)

04H

[PDOY]

Output device selection 3

00H:
02H:
03H:
04H:
05H:
06H:
07H:
08H:
09H:
0AH:
OCH:
OFH:
10H:
11H:
17H:

Always off

RD (Ready)

ALM (Malfunction)

INP (In-position)

MBR (Electromagnetic brake interlock)
DB (Dynamic brake interlock)

TLC (Limiting torque)

WNG (Warning)

BWNG (Battery warning)

SA (Speed reached)

ZSP (Zero speed detection)

CDPS (Variable gain selection)

CLDS (During fully closed loop control)
ABSV (Absolute position undetermined)
MTTR (During tough drive)

03H
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Default

Parameters Item Setting range
value
0: None
1: 0.888 [ms]
[PD11] | Input filter setting™ 2:1.777 [ms] 4
3: 2.666 [ms]
4: 3.555 [ms]
. . . 0: Enable
1"
[PD12] | Function selection D-1 1- Disable 0
0: Droop pulses are within the in-position
range.
[PD13] | Function selection D-2" 1: The command pulse frequency is 0, and 0
droop pulses are within the in-position
range.
[PD14] | Function selection D-3™ 0 ot 0
1: On
0: Disabled (not using master-slave
Master axis operation operation function) 0
Driver selection 1: Enabled (this servo amplifier: master
[PD15] | communication axis)
setting™ . . 0: Disabled (not using master-slave
Slave axis operation . .
selection operation function) 0
1: Enabled (this servo amplifier: slave axis)
[PD16] Driver gommunlcathn set}:ng - Master - OOHE Disabled 00H
Transmit data selection 1 38H: Torque command
[PD17] Driver communication setting - Master - 00H: Disabled 00H
Transmit data selection 2" 3AH: Speed limit command
[PD20] Driver conlwmun*acatlon setting - Slave - Master axis 0to 32 0
No. selection 1
[PD30] Mastgr-slave operation - Torque command 0 to 500 [%] 0
coefficient on slave
[PD31] Mast.er.-slave operation - Speed limit 0 to 500 [%] 0
coefficient on slave
[PD32] Master-slave operation - Speed limit adjusted 0 to 32767 [r/min] 0
value on slave
*1. The parameters will be enabled by once turning off the servo amplifier power supply and reapplying the
power or resetting the controller after changing the parameters (transmitting the parameters from
RD77MS to the servo amplifier).
*2. The values shown in the Setting range column are binary values. Convert the set values to hexadecimal.

HEX: 0 to 3 = BIN: 00om (m: FLS (upper stroke limit) selection, o: RLS (lower stroke limit) selection)

|[PD02] Input signal automatic on selection 2|

FLS (Upper stroke limit) selection, RLS (Lower stroke limit) selection
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|[PD07] to [PD09] Output signal device selection 1/2/3

You can assign any output device to the connector™ of the servo ampilifier.
*1. Output signal device selection 1: CN3-13 pin

Output signal device selection 2: CN3-9 pin

Output signal device selection 3: CN3-15 pin

00 i iH

_EOutput signal device setting

[[PD11] Input filter setting|
Select the input filter.

000 :H

T— Input signal filter selection

[[PD12] Function selection D-1

T— Servo motor thermistor enabled/disabled selection

For servo motors without thermistor, the setting will be disabled.
This parameter setting is used with software version A5 or later.

[[PD13] Function selection D-2|
Select the INP (In-position) on condition.

0O:i00H

T— INP (In-position) on condition selection

This parameter is supported with software version B4 or later.

[[PD14] Function selection D-3|
Select WNG (Warning) and ALM (Malfunction) output status at warning occurrence.

T— Selection of output device at warning occurrence

Servo amplifier output

Setting value Device status
WNG |
0 |
1
0 ALM 0 *
Warning occurrence
WNG |
0
1
1 ALM 0 )
Warning occurrence™

*1. Although ALM is turned off upon occurrence of the warning, the forced stop deceleration is performed.



|[PD15] Driver communication setting
This parameter is used to select master/slave axis for the driver communication.

T— Master axis operation selection

Slave axis operation selection

When Slave axis operation selection has been set to “1: Enabled,” the following parameters
will be enabled.

« "[PD20] Driver communication setting - Slave - Master axis No. selection 1"

» "[PD30] Master-slave operation - Torque command coefficient on slave"

» "[PD31] Master-slave operation - Speed limit coefficient on slave"

» "[PD32] Master-slave operation - Speed limit adjusted value on slave"

This parameter setting is used with software version A8 or later.

|[PD16] Driver communication setting - Master - Transmit data selection 1
This parameter is used to select transmit data from master axis to slave axis.

00: i iH

TTransmission data selection

This parameter setting is used with software version A8 or later.

|[PD20] Driver communication setting - Slave - Master axis No. selection 1
Select the axis number of the servo amplifier that is the master of the slave axis.

This parameter setting is used with software version A8 or later.

|[PD30] Master-slave operation - Torque command coefficient on slave
This parameter is used to set a internal torque command coefficient to torque command

value received from master axis.
This parameter setting is used with software version A8 or later.

|[PD31] Master-slave operation - Speed limit coefficient on slave

This parameter is used to set a internal speed limit value coefficient to speed limit command
value received from master axis.

This parameter setting is used with software version A8 or later.

|[PD32] Master-slave operation - Speed limit adjusted value on slave

This parameter is used to set a minimum value for internal speed limit value. This parameter
ensures torque control range at low speed driving (avoid area likely to reach speed limit).
This parameter setting is used with software version A8 or later.
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4.8.5

Extension setting 2

(The device cannot be changed while the programmable controllers is in the ready state.)

Parameters Item Setting range LN
value
0: Always enabled
[PEO1] | Fully closed loop function selection 1" 1: Switching with the control command of 0
controller (switching semi./full.)
0: Disable
Fully closed loop control | 1: Speed deviation error detection
error detection function 2: Position deviation error detection 3
selection 3: Speed deviation error/position deviation
error detection
Fully closed
[PEO3] loop function Position deviation error 0: Continuous detection system
selection 272 detection system 1: Detection system at stop (detected with 0
selection command set to "0")
Fully closed loop control 0: Reset disabled (reset by powering off/on
error reset selection enabled) 0
1: Reset enabled
[PEO04] Fully clolsed loop control - Feg::lback pulse 110 65535 1
electronic gear 1 - Numerator
[PEOS5] Fully clolsed loop control - .Feedliack pulse 110 65535 1
electronic gear 1 - Denominator
[PEO6] Fully closeq loop control - Speed deviation 1 t0 50000 [r/min] 400
error detection level
[PEO7] Fully qlosed loop conFroI - Position 1 t0 20000 [kpulse] 100
deviation error detection level
[PEO8] Fully closed loop dual feedback filter 0 to 4500 [rad/s] 10
Fully closed loop control
- Position deviation error | 0: 1 kpulse unit 0
detection level - Unit 1: 1 pulse unit
selection
Fully closed Droob pulse monitor 0: Servo motor encoder
[PE10] | loop function PP 1: Load-side encoder
- selection for controller ) I 0
selection 3 . 2: Deviation between the servo motor and
display .
load side
Cumulative feedback .
. . 0: Servo motor encoder
pulses monitor selection ) : 0
. 1: Load-side encoder
for controller display
[PE34] Fully cIo.sed loop control - Fee”dback pulse 110 65535 1
electronic gear 2 - Numerator
[PE35] Fully cIo.sed loop control - .Feedzack pulse 110 65535 1
electronic gear 2 - Denominator
. . 0: Disable
[PE41] Function selection E-3 1 Enable 0
[PEA44] Lost motlon_ compensatlon_p03|t|ve-S|de 0 to 30000 [0.01 %] 0
compensation value selection
[PE45] Lost motloq compensatlon_negatlve-5|de 0 to 30000 [0.01 %] 0
compensation value selection
[PE46] Lost motion filter setting 0 to 30000 [0.1 ms] 0
[PE47] | Torque offset -10000 to 10000 [0.01 %] 0
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Parameters Item Setting range Rt
value
. Lost motion 0: Lost motion compensation disabled 0

Lost motion compensation selection | 1: Lost motion compensation enabled
compensation

[PE48] | ¢ nction Unit setting of lost motion | ., pulse unit
selection’2 compensation non- 1: 1 kpulse unit 0

sensitive band '
[PE49] Lost motion compensation timing 0 to 30000 [0.1 ms] 0
[PE50] It_)grs]tdmotlon compensation non-sensitive 0 to 65535 [pulse]/[kpulse] 0

*1. The parameters will be enabled by once turning off the servo amplifier power supply and reapplying the
power after changing the parameters (transmitting the parameters from RD77MS to the servo amplifier).

*2. The parameters will be enabled by once turning off the servo amplifier power supply and reapplying the
power or resetting the controller after changing the parameters (transmitting the parameters from
RD77MS to the servo amplifier).

|[PE01] Fully closed loop function selection 1|

Fully closed loop function selection

To enable the digit, select "1: Fully closed loop control mode" of "[PA01] Operation mode
selection."

|[PEO3] Fully closed loop function selection 2

T— Fully closed loop control error detection function selection
Position deviation error detection system selection

Fully closed loop control error reset selection

|[PE04, PE34] Fully closed loop control - Feedback pulse electronic gear 1/2 - Numerator
This is used to set a numerator of electronic gear for the servo motor encoder pulse at the
fully closed loop control.

Set the electronic gear so that the number of servo motor encoder pulses for one servo
motor revolution is converted to the resolution of the load-side encoder.

|[PE05, PE35] Fully closed loop control - Feedback pulse electronic gear 1/2 - Denominator

This is used to set a denominator of electronic gear for the servo motor encoder pulse at the
fully closed loop control.

Set the electronic gear so that the number of servo motor encoder pulses for one servo
motor revolution is converted to the resolution of the load-side encoder.

|[PE06] Fully closed loop control - Speed deviation error detection Ievel|
This is used to set [AL. 42.9 Fully closed loop control error by speed deviation] of the fully
closed loop control error detection.
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|[PE07] Fully closed loop control - Position deviation error detection Ievel|
This is used to set [AL. 42.8 Fully closed loop control error by position deviation] of the fully
closed loop control error detection.

[[PE08] Fully closed loop dual feedback filter|
This is used to set a dual feedback filter band.

|[PE10] Fully closed loop function selection 3|

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

T— Fully closed loop control - Position deviation error detection level - unit selection

Droop pulse monitor selection for controller display
Cumulative feedback pulses monitor selection for controller display

[[PE41] Function selection E-3

,,,,,

Robust filter selection

|[PE44] Lost motion compensation positive-side compensation value selection
Set the lost motion compensation for when reverse rotation (CW) switches to forward
rotation (CCW) in increments of 0.01 % assuming the rated torque as 100 %.

This parameter is supported with software version B4 or later.

|[PE45] Lost motion compensation negative-side compensation value selection
Set the lost motion compensation for when forward rotation (CCW) switches to reverse
rotation (CW) in increments of 0.01 % assuming the rated torque as 100 %.

This parameter is supported with software version B4 or later.

[[PE47] Torque offset|

Set this when canceling unbalanced torque of vertical axis. Set this assuming the rated
torque of the servo motor as 100 %.

This parameter is supported with software version B4 or later.

|[PE48] Lost motion compensation function selection
Select the lost motion compensation function.

T— Lost motion compensation selection

Unit setting of lost motion compensation non-sensitive band

This parameter is supported with software version B4 or later.
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|[PE49] Lost motion compensation timing

Set the lost motion compensation timing in increments of 0.1 ms.

You can delay the timing to perform the lost motion compensation for the set time.

This parameter is supported with software version B4 or later.

|[PE50] Lost motion compensation non-sensitive band

Set the lost motion compensation non-sensitive band. Set the parameter per encoder unit.
This parameter is supported with software version B4 or later.

4.8.6 Extension setting 3
(The device cannot be changed while the programmable controllers is in the ready state.)
Parameters Item Setting range ROEI
value
0: Automatic (enabled only for specified servo
[PFO6] | Function selection F-5™ motors) 0
2: Disable
[PF12] Erlica:tronlc dynamic brake operating 0 to 10000 [ms] 2000
[PF18] | STO diagnosis error detection time™ | 0 to 60 [s] 0
[PF21] Drive recorder switching time setting | -1 to 32767 [s] 0
[PF23] Vlbratllon tough drive - Oscillation 0 to 100 [%] 50
detection level
0: [AL. 54 Oscillation detection] will occur at
) . . . oscillation detection.
[PF24] | Vibration tough drive function 1: [AL. F3.1 Oscillation detection warning] will 0
selection P .
occur at oscillation detection.
2: Oscillation detection function disabled
[PF25] SEMI-F4.7 function - Inst.antaneous 30 to 500 [ms] 200
power failure detection time
Machine diagnosis function - . .
[PF31] Friction judgment speed 0 to permissible speed [r/min]/[mm/s] 0

*1.

*2.

The parameters will be enabled by once turning off the servo amplifier power supply and reapplying the
power or resetting the controller after changing the parameters (transmitting the parameters from

RD77MS to the servo amplifier).

The parameters will be enabled by once turning off the servo amplifier power supply and reapplying the
power after changing the parameters (transmitting the parameters from RD77MS to the servo amplifier).
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|[PF06] Function selection F-5

000 H

T— Electronic dynamic brake selection

|[PF12] Electronic dynamic brake operating time|
Set an operating time for the electronic dynamic brake.

[[PF18] STO diagnosis error detection time|

Set the time from when an error occurs in the STO input signal or STO circuit until the
detection of [AL. 68.1 Mismatched STO signal error].

This parameter is supported with software version C1 or later.

|[PF21] Drive recorder switching time setting|

This is used to set a drive recorder switching time.

When a USB communication is cut during using a graph function, the function will be
changed to the drive recorder function after the setting time of this parameter.

|[PF23] Vibration tough drive - Oscillation detection Ievel|

This is used to set a filter readjustment sensitivity of "[PB13] Machine resonance
suppression filter 1" and "[PB15] Machine resonance suppression filter 2" while the vibration
tough drive is enabled.

|[PF24] Vibration tough drive function selection
Select alarm or warning when a oscillation continues at a filter readjustment sensitivity level
of "[PF23] Vibration tough drive - Oscillation detection level".

000 H

T— Oscillation detection alarm selection

|[PF25] SEMI-F47 function - Instantaneous power failure detection time|
Set the time of the [AL. 10.1 Voltage drop in the control circuit power] occurrence.

|[PF31] Machine diagnosis function - Friction judgment speed|
Set a (linear) servo motor speed to divide a friction estimation area into high and low for the
friction estimation process of the machine diagnosis.
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4.9

Positioning Data

(The data can be changed while the programmable controllers is in the ready state.)

Para-
meters

Unit

Item

Setting range

mm inch degree pulse

Default
value

[Da.1]

Operation pattern

0: Positioning complete
1: Continuous positioning control
3: Continuous path control

[Da.2]

Jayuap! Buuonisod

Control method

01H:
02H:
03H:
04H:
05H:
06H:
07H:
08H:
09H:

O0AH:
0BH:
OCH:
ODH:

OEH:

OFH:

10H:
11H:
12H:

13H:
14H:
15H:
16H:
17H:
18H:
19H:
1AH

20H:
21H:
22H:

23H:

24H:

25H:

80H:
81H:
82H:
83H:
84H:

ABS Linear 1 [1-axis linear control (ABS)]

INC Linear 1 [1-axis linear control (INC)]

Fixed-feed 1 [1-axis fixed-feed control]

FWD V1 [1-axis speed control (forward rotation)]

RVS V1 [1-axis speed control (reverse rotation)]

FWD V/P [Speed-position switching control (forward rotation)]
RVS V/P [Speed-position switching control (reverse rotation)]
FWD P/V [Position, speed switching control (forward rotation)]
RVS P/V [Position, speed switching control (reverse rotation)]
ABS Linear 2 [2-axis linear interpolation control (ABS)]

INC Linear 2 [2-axis linear interpolation control (INC)]
Fixed-feed 2 [fixed-feed control by 2-axis linear interpolation]
ABS ArcMP [2-axis circular interpolation control with sub point
designation (ABS)]

INC ArcMP [2-axis circular interpolation control with sub point
designation (INC)]

ABS ArcRGT [2-axis circular interpolation control with center
point designation (ABS, CW)]

ABS ArcLFT [2-axis circular interpolation control with center
point designation (ABS, CCW)]

INC ArcRGT [2-axis circular interpolation control with center
point designation (INC, CW)]

INC ArcLFT [2-axis circular interpolation control with center
point designation (INC, CCW)]

FWD V2 [2-axis speed control (forward rotation)]

RVS V2 [2-axis speed control (reverse rotation)]

ABS Linear 3 [3-axis linear interpolation control (ABS)]

INC Linear 3 [3-axis linear interpolation control (INC)]
Fixed-feed 3 [fixed-feed control by 3-axis linear interpolation]
FWD V3 [3-axis speed control (forward rotation)]

RVS V3 [3-axis speed control (reverse rotation)]

: ABS Linear 4 [4-axis linear interpolation control (ABS)]
1BH:
1CH:
1DH:
1EH:

INC Linear 4 [4-axis linear interpolation control (INC)]
Fixed-feed 4 [fixed-feed control by 4-axis linear interpolation]
FWD V4 [4-axis speed control (forward rotation)]

RVS V4 [4-axis speed control (reverse rotation)]

Helical interpolation control with sub point specified (ABS) [3-axis
helical interpolation control with sub point designation (ABS)]
Helical interpolation control with sub point specified (INC) [3-axis
helical interpolation control with sub point designation (INC)]
Helical interpolation control with center point specified (ABS,
CW) [3-axis helical interpolation control with center point
designation (ABS, CW)]

Helical interpolation control with center point specified (ABS,
CCW) [3-axis helical interpolation control with center point
designation (ABS, CCW)]

Helical interpolation control with center point specified (INC,
CW) [3-axis helical interpolation control with center point
designation (INC, CW)]

Helical interpolation control with center point specified (INC,
CCW) [3-axis helical interpolation control with center point
designation (INC, CCW)]

NOP [NOP instruction]

Address CHG [current value changing]

JUMP [JUMP instruction]

LOOP (number of times) [LOOP to head of LEND]

LEND [LOORP to tail of LEND]

00H
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Para- Unit Setting range Default
meters Item mm inch degree pulse value
- 00: [Pr.9] Acceleration time 0
] N 01: [Pr.25] Acceleration time 1
@,
[Da.3] 5 Acceleration time No. 10: [Pr.26] Acceleration time 2
2 11: [Pr.27] Acceleration time 3
@ OH™"
g 00: [Pr.10] Deceleration time 0
=1 S 01: [Pr.28] Deceleration time 1
[Da.4] %’5 Deceleration time No. 10: [Pr.29] Deceleration time 2
- 11: [Pr.30] Deceleration time 3
Absolute (ABS) -214748364.8 | -21474.83648 0 to 359.99999 -2147483648 to
system, current to 214748364.7 | to 21474.83647 de r-ee 2147483647 0
.- value changing pm inch 9 pulse
g g_{ Incremental (INC)
CBD g | system, fixed-feed -214748364.8 | -21474.83648 | -21474.83648 |-2147483648 to
® 5 | 1, fixed-feed 2, to 214748364.7 | to 21474.83647 | to 21474.83647 | 2147483647 0
[Da6]| 2@ ) ) .
o o | fixed-feed 3, fixed- um inch degree pulse
3 & |feed4
58
2 & | For speed-position
switching control or |0 to 214748364.7 | 0 to 21474.83647 *0 0 to 2147483647 0
position-speed um inch pulse
switching control
-214748364.8 | -21474.83648 -2147483648 to
[Da.7]| Arc address to 214748364.7 | to 21474.83647 —_ 2147483647 0
pum inch pulse
0.01to 0.001 to 0.001 to
20000000.00 2000000.000 2000000.000 1o JI(; (;(/)SOOO
[Da.8]| Command speed mm/min inch/min degree/min P 0
-1: Current speed (Speed set for previous positioning data No.)
[Da.9] Dwell time/JUMP destination | JUMP instruction (82H): [Positioning data No.] 1 to 600 0
7| positioning data No. Other than JUMP instruction: [Dwell time] 0 to 65535 (ms)
M code/Condition data No./ | JUMP instruction (82H): [Condition data No.] 0 to 10
[Da.10] Number of LOOP to LEND Helical interpolation (20H to 25H): [Number of pitches] 0 to 999 0
' repetitions/Number of LOOP (83H): [Number of repetitions] 1 to 65535
pitches Other than above instructions: [M code] 1 to 65535
> . .
[Da.20]| & Q’;‘ﬁto be interpolated | 1. Axis 1 selected 01H: Axis 2 selected 02H: Axis 3 selected
g - 03H: Axis 4 selected 04H: Axis 5 selected 05H: Axis 6 selected
[Da.21] ; Axis to be interpolated 06H: Axis 7 selected 07H: Axis 8 selected 08H: Axis 9 selected 00H
' & | No.2 09H: Axis 10 selected OAH: Axis 11 selected OBH: Axis 12 selected
B Axis to be interpolated OCH: Axis 13 selected ODH: Axis 14 selected OEH: Axis 15 selected
[Da22]| & P OFH: Axis 16 selected

No.3

*1. The values shown in the Setting range column are binary values. Convert the set values to hexadecimal.
HEX: 0 to F = BIN: comm (mm: acceleration time No., oo: deceleration time No.)

*2. In ABS mode: 0 to 359.99999 degrees
In INC mode: 0 to 21474.83647 degrees
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|[Da.1 to Da.4] Positioning identifier
Set the operation pattern, control method, acceleration time No. and deceleration time

number.

Operation pattern

Acceleration time No., Deceleration time No.

—— Control method

|[Da.1] Operation pattern
The operation pattern designates whether positioning of a certain data No. is to be ended
with just that data, or whether the positioning is to be carried out in succession depending on

the next data No. .

Operation pattern Details
Positioning Set to execute positioning to the designated address, and then complete
complete positioning.
Continuous Positioning is carried out successively in order of data Nos. with one start
positioning control signal. The operation halts at each position indicated by a positioning data.
Continuous path Positioning is carried out successively in order of data Nos. with one start
control signal. The operation does not stop at each positioning data.

(1) Single positioning control (Positioning complete)
+ « » This control is set when executing only one designated data item of positioning. If a
dwell time is designated, the positioning completes after the designated time
elapses.

[4-axis module operation example]

Positioning complete (00)

Positioning start signal [Y10, Y11, Y12, Y13]

Start complete signal  ([Md.31] Status: b14)

BUSY signal [X10, X11, X12, X13]

Positioning complete signal OFF
([Md.31] Status: b15)
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(2) Continuous positioning control
+ « « The machine always automatically decelerates each time the positioning is
completed. Acceleration is then carried out after the simple motion module
command speed reaches 0 to carry out the next positioning data operation. If a
dwell time is designated, the acceleration is carried out after the designated time
elapses.

[4-axis module operation example]

Dwell
v time
Positioning continue (01)

Positioning continue (01)

Address (+) direction /

Address (-) direction

t
I
M
| Dwell time

not designated
Positioning
complete (00)

Positioning start signal [Y10, Y11, Y12, Y13]

Y

Start complete signal ([Md.31] Status: b14) o

FF

BUSY signal [X10, X11, X12, X13]

Positioning complete signal OFF f l f l

(IMd.31] Status: b15)

(3) Continuous path control
* « » The speed is changed without deceleration stop between the command speed of the
“positioning data No. currently being executed” and the speed of the “positioning
data No. to carry out the next operation”. The speed is not changed if the current
speed and the next speed are equal. Dwell time is ignored, even if it is set.

v Positioning continue (11)
p Dwell time
Positioning continue (11) Positioning
Address (+) direction / } complete (00)
i i >t
Address (-) direction ! ! !
| | | |
on 1 1 1
Positioning start signal [Y10, Y11, Y12, Y13] i i :
on 1 1 1
Start complete signal ([Md.31] Status: b14) i i : L
ON |
BUSY signal [X10, X11, X12, X13] i i ‘
| ON | |
Positioning complete signal OFF f f

(IMd.31] Status: b15)
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[[Da.2] Control method

Set the "control method" for carrying out positioning control.

(1) When "JUMP instruction" is set for the control method, the "[Da.9] Dwell time/JUMP
destination positioning data No." and "[Da.10] M code/Condition data No./Number of
LOOP to LEND repetitions/Number of pitches" setting details will differ.

(2) In case you selected "LOOP" as the control method, the "[Da.10] M code/Condition data
No./Number of LOOP to LEND repetitions/Number of pitches" should be set differently
from other cases.

(3) For the details of the control methods, refer to Section 4.10.

(4) If "2: degree" is set for "[Pr.1] Unit setting", 2-axis circular interpolation control and 3-axis
helical interpolation control cannot be carried out. The error "Circular interpolation not
possible" (error code: 199FH) will occur when executed.

|[Da.3] Acceleration time No.|
Set the acceleration time ("[Pr.9, Pr.25 to Pr.27] acceleration time 0 to 3") to use during
positioning.

|[Da.4] Deceleration time No.|
Set the deceleration time ("[Pr.10, Pr.28 to Pr.30] deceleration time 0 to 3") to use during
positioning.
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|[Da.6] Positioning address/movement amount|

(a) Absolute (ABS) system, current value changing
The setting value (positioning address) for the ABS system and current value changing is
set with an absolute address (address from home position).

Stop position (positioning start address)

-1000 1000 3000

< »
< >

Movement amount: 2000 | Movement amount: 2000

(b) Incremental (INC) system, fixed-feed 1, fixed-feed 2, fixed-feed 3, fixed-feed 4
The setting value (movement amount) for the INC system is set as a movement amount
with sign.
When movement amount is positive: Moves in the positive direction (address increment
direction)
When movement amount is negative: Moves in the negative direction (address
decrement direction)

Stop position
(positioning start position)

(Movement amount) (Movement amount)
-30000 30000

< »
< ‘ >

Moves in negative direction| Moves in positive direction

(c) Speed-position switching control
*INC mode:  Set the amount of movement after the switching from speed control to
position control.
* ABS mode: Set the absolute address which will be the target value after speed
control is switched to position control.
(The unit is "degree" only)

Speed

Movement amount setting (INC mode)

Speed Position

control control Target address setting (ABS mode)

> Time

——Speed-position switching

(d) Position-speed switching control
Set the amount of movement before the switching from position control to speed control.

4-74



|[Da.7] Arc address
The arc address is data required only when carrying out 2-axis circular interpolation control
or 3-axis helical interpolation control.
* When carrying out circular interpolation with sub point designation, set the sub point
(passing point) address as the arc address.
* When carrying out circular interpolation with center point designation, set the center point
address of the arc as the arc address.

Sub point )
(Address set with End point address

"[Da.7] Arc address") (Address set with
| "[Da.6] Positioning address

i /movement amount")

End point address
(Address set with
"[Da.6] Positioning address
/movement amount")

Center point address
(Address set with
"[Da.7] Arc address")

Start point address

(Sptgg rg(s)lsntbg?;;eztsa rting positioning) (Address before starting positioning)

<Circular interpolation with sub point designation> <Circular interpolation with center point designation>

|[Da.8] Command speed
Set the command speed for positioning.
* If the set command speed exceeds "[Pr.8] Speed limit value", positioning will be carried
out at the speed limit value.
 If"-1" is set for the command speed, the current speed (speed set for previous positioning
data No.) will be used for positioning control. Use the current speed for uniform speed
control, etc. If "-1" is set for continuing positioning data, and the speed is changed, the
following speed will also change.
Note that when starting positioning, if the "-1" speed is set for the positioning data that
carries out positioning control first, the error "No command speed" (error code: 1A12H) will
occur, and the positioning will not start.
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|[Da.9] Dwell time/JUMP destination positioning data No.|
Set the "dwell time" or "positioning data No." corresponding to the "[Da.2] Control method".
* When a method other than "JUMP instruction" is set for "[Da.2] Control method": Set the
"dwell time".
* When "JUMP instruction" is set for "[Da.2] Control method": Set the "positioning data No."
for the JUMP destination.
When the "dwell time" is set, the setting details of the "dwell time" will be as follows
according to "[Da.1] Operation pattern”.

(1) When "[Da.1] Operation pattern” in v Positioning control

"Positioning complete™

Set the time from when the positioning ends to

when the "positioning complete signal" turns ON .

as the "dwell time". | ON

Positioning complete signal OFF A }

Dwell time/JUMP destination
positioning data No.

(2) When "[Da.1] Operation pattern” is v Positioning control

"Continuous positioning control™ Next positioning control

Set the time from when positioning control ends

to when the next positioning control starts as the t

"dwell time".

Dwell time/JUMP destination
positioning data No.

(3) When "[Da.1] Operation pattern” is Pasitioning control

"Continuous path control” Next positioning control
The setting value is irrelevant to the control. /

(The "dwell time" is 0 ms.) t

LNo dwell time (0 ms)

|[Da.10] M code/Condition data No./No. of LOOP to LEND repetitions/No. of pitches
Set an "M code", a "condition data No.", the "Number of LOOP to LEND repetitions" or the

"Number of pitches" depending on how the "[Da.2] Control method" is set.”!

*1. The condition data specifies the condition for the JUMP instruction to be executed. (A JUMP will take
place when the condition is satisfied.)

(1) If a method other than "JUMP instruction”, "LOOP", and "3-axis helical interpolation
control" is selected as the "[Da.2] Control method"

Set an "M code".

If no "M code" needs to be output, set "0" (default value).

(2) If "JUMP instruction" or "LOOP" is selected as the "[Da.2] Control method"

Set the "condition data No." for JUMP.

+ 0: Unconditional JUMP to the positioning data specified by "[Da.9] Dwell time/JUMP
destination positioning data No.".

* 1 to 10: JUMP performed according to the condition data No. specified (a number
between 1 and 10). Make sure that you specify the number of LOOP to LEND
repetitions by a number other than "0". The error "Control method LOOP setting error”
(error code: 1A33H) will occur if you specify "0".

(3) If "3-axis helical interpolation control" is selected as the "[Da.2] Control method"

Set the number of pitches for the linear interpolation axis. The rotation speed of the

circular interpolation is set with the number of pitch.
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4.10

Control Modes

This section explains the details of the positioning controls that can be selected by “[Da.2]
Control method.”

These methods correspond to the “major positioning control” functions.

4.10.1 Linear control

|ABS linear 1 to 4 (1-axis linear control and 2- to 4-axis linear interpolation controls)|

The absolute 1-axis linear control and 2- to 4-axis linear interpolation controls are used for

positioning from the current stop position (start point address) to the address (end point

address) set in "[Da.6] Positioning address/movement amount.”
Ex.) 2-axis linear interpolation control

When the start point address (current stop position) is (1000, 1000) and the end point

address (positioning address) is (10000, 4000), positioning is carried out as follows.

Axis 2 movement amount
(4000 - 1000 = 3000)

Axis 2

4000 Start point address (current stop position)
Y | End point address

1 | (positioning address)

1000 | __
—t—F—F—t—F+—F+—+—+—+—+> Axis 1
0| 1000 5000 10000
Axis 1 movement amount

(10000 - 1000 = 9000)
| |

When using the 1-axis linear control or one of the 2- to 4-axis linear interpolation controls
(ABS linear 1 to 4), set the following parameters.
©: Always set, O: Set as required, A: Setting restricted, -: Setting not required

Setting required/not required for the Setting required/not required
Parameters Setting item reference axis for the interpolation axis
ABS linear 1 | ABS linear 2 | ABS linear 3 | ABS linear 4 | ABS linear 2 | ABS linear 3 | ABS linear 4
[Da.1] Operation pattern ®© O] O] O] - - -
[Da.2] Control modes ABS linear 1 | ABS linear 2 | ABS linear 3 | ABS linear 4 - - -
[Da.3] Acceleration time No. O O @) O - - -
[Da.4] Deceleration time No. O O O O - - -
[Da.6] Positioning address/ ® ® ® ® ® ® ®
movement amount
[Da.7] Arc address - - - - - - -
[Da.8] Command speed O] O] O] ®© - - -
Dwell time/JUMP
[Da.9] destination positioning O O O @] - - -
data No.
M code/Condition data
No./No. of LOOP to
[Da.10] | enp repetitions/No. © © © © ) ) )
of pitches
[Da.20] Q)(()I81 to be interpolated ) ® ® ® ) ) )
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Setting required/not required for the Setting required/not required
Parameters Setting item reference axis for the interpolation axis
ABS linear 1 | ABS linear 2 | ABS linear 3 | ABS linear 4 | ABS linear 2 | ABS linear 3 | ABS linear 4
[Da.21] Axis to be interpolated ) ) ® ® ) ) )
No.2
Axis to be interpolated
[Da.22] No.3 - - - O] - - -
[Da.27) | M code ON signal ¢ o ¢ o - - -
output timing
[Da.28] ABS direction in o o o o ) ) )
degrees
[Da.29] Interpolation speed A A A A ) ) )
' designation method

|INC linear 1 to 4 (1-axis linear control, 2- to 4-axis linear interpolation controls)|

The incremental 1-axis linear control and 2- to 4-axis linear interpolation controls are used
for positioning from the current stop position (start point address) according to the movement
amount set in "[Da.6] Positioning address/movement amount." The movement direction is
determined by the sign of the movement amount.

 Positive movement amount: Positioning control to forward direction (Address increase

direction)

* Negative movement amount: Positioning control to reverse direction (Address decrease

direction)

Ex.) 2-axis linear interpolation control
When the axis 1 movement amount from the start point address is 9000 and the
axis 2 movement amount from the start point address is -3000, positioning is as

follows.
Axis 2
4000 | Start point address 3
Axis 2 : (current stop position)
movement +
?rgggg)t T i Stop address after
3 ! oy .
1000 ,,L,,,,,7"7”7”"7”7””7”}[16 positioning control
| I
f — f f f f f f f f Axis 1
0 5000 10000

Axis 1 movement amount (9000)
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When using the 1-axis linear control or one of 2- to 4-axis linear interpolation controls (INC
linear 1 to 4), set the following parameters.
©: Always set, O: Set as required, A: Setting restricted, -: Setting not required

Setting required/not required for the

reference axis

Setting required/not required

Parameters Setting item for the interpolation axis
INC linear 1 | INC linear 2 | INC linear 3 | INC linear 4 | INC linear 2 | INC linear 3 | INC linear 4
[Da.1] Operation pattern ® © O] ® - - -
[Da.2] Control modes INC linear 1 | INC linear 2 | INC linear 3 | INC linear 4 - - -
[Da.3] Acceleration time No. O O O O - - -
[Da.4] Deceleration time No. O O O @) - - -
[Da.6] Positioning address/ ® ® ® ® ® ® ®
movement amount
[Da.7] Arc address - - - - - - -
[Da.8] Command speed ® ® ® ® - - -
Dwell time/JUMP
[Da.9] destination positioning @] O O O - - -
data No.
M code/Condition data
No./No. of LOOP to
[Da.10] LEND repetitions/No. © © © © ) ) B
of pitches
[Da.20] ﬁlms to be interpolated _ ® ® ® i i )
0.1
Axis to be interpolated
[Da.21] No.2 - - ® ® - - -
Axis to be interpolated
[Da.22] No.3 - - - ® - - -
[Da.27] M code.ON signal o o o o i i i
output timing
[Da.28] ABS direction in o o o o ) ) )
degrees
[Da.29] Interpolation speed A A A A i i )
’ designation method
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4.10.2 Fixed-feed control
|Fixed-feed 1 to 4 (fixed-feed controls 1 to 4)|
In fixed-feed control, the address ([Md.20] Feed current value) of the current stop position
(start point address) is set to "0". Positioning is then carried out to a position at the end of the
movement amount set in "[Da.6] Positioning address/movement amount". The movement
direction is determined by the movement amount sign.
 Positive movement amount: Positioning control to forward direction (Address increase
direction)
* Negative movement amount; Positioning control to reverse direction (Address decrease
direction)
Ex.) 2-axis fixed-feed control
Y-axis
"[Md.20] Feed current value" of each
axis is set to "0" at the positioning start
|
movement amount !
********** ©0) |
i [Designated i xeaxis
! |movement amount | |
When using one of the fixed-feed controls 1 to 4 (fixed-feed 1 to 4), set the following
parameters.
©: Always set, O: Set as required, A: Setting restricted, -: Setting not required
Setting required/not required for the Setting required/not required
Parameters Setting item reference axis for the interpolation axis
Fixed-feed 1 | Fixed-feed 2 | Fixed-feed 3 | Fixed-feed 4 | Fixed-feed 2 | Fixed-feed 3 | Fixed-feed 4
[Da.1] Operation pattern ® © O] ® - - -
[Da.2] Control modes Fixed-feed 1 | Fixed-feed 2 | Fixed-feed 3 | Fixed-feed 4 - - -
[Da.3] Acceleration time No. @] O O O - - -
[Da.4] Deceleration time No. @] O O O - - -
s I N I N N
[Da.7] Arc address - - - - - - -
[Da.8] Command speed O] O] O] O] - - -
Dwell time/JUMP
[Da.9] destination positioning O O @) O - - -
data No.
M code/Condition data
210l | [Enp repettoneo. | © | © | © | © | - | - | -
of pitches
[Da.20] ﬁ);ii to be interpolated _ ® ® ® ) ) )
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Setting required/not required for the Setting required/not required
Parameters Setting item reference axis for the interpolation axis

Fixed-feed 1 | Fixed-feed 2 | Fixed-feed 3 | Fixed-feed 4 | Fixed-feed 2 | Fixed-feed 3 | Fixed-feed 4

Axis to be interpolated

[Da.21] No.2 - - © O] - - -
Axis to be interpolated

[Da.22] No.3 - - - O] - - -

[Da.27] M code.ON signal o o o o ) ) )
output timing

[Da.28] ABS direction in o o o o ) ) )
degrees
Interpolation speed

[Da.29] A A A A - - -

designation method

4.10.3 2-axis circular interpolation control with sub point designation
|ABS circular sub (2-axis circular interpolation control with sub point designation)|
In the absolute system, 2-axis circular interpolation control with sub point designation,
positioning is carried out from the current stop position (start point address) to the address
(end point address) set in "[Da.6] Positioning address/movement amount”, in an arc path
that passes through the sub point address set in "[Da.7] Arc address".
The resulting control path is an arc having as its center the intersection point of
perpendicular bisectors of a straight line between the start point address (current stop
position) and sub point address (arc address), and a straight line between the sub point
address (arc address) and end point address (positioning address).

Forward direction

Movement by circular interpolation
Sub point address -
(arc address) End point address

(positioning address)

Start point address Arc center point

(current stop position)
Reverse _ _ Forward

direction direction
Home position‘

Reverse direction
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When using 2-axis circular interpolation control with sub point designation (ABS circular
sub), set the following parameters.
©: Always set, O: Set as required, A: Setting restricted, -: Setting not required

Setting required/not

Setting required/not

Parameters Setting item required for the required for the
reference axis interpolation axis
[Da.1] Operation pattern ® -
[Da.2] Control modes ABS circular sub -
[Da.3] Acceleration time No. @] -
[Da.4] Deceleration time No. @] -
[Da.6] Positioning address/movement amount O] O]
[Da.7] Arc address ® ®
[Da.8] Command speed ®© -
[Da.9] Dwell time/JUMP destination positioning data No. O -
[Da.10] M codg/Condition qata No./No. of LOOP to LEND o )
repetitions/No. of pitches
[Da.20] Axis to be interpolated No.1 ® -
[Da.21] Axis to be interpolated No.2 - -
[Da.22] Axis to be interpolated No.3 - -
[Da.27] M code ON signal output timing O -
[Da.28] ABS direction in degrees O -
[Da.29] Interpolation speed designation method A -
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INC circular sub (2-axis circular interpolation control with sub point designation)|

In the incremental system, 2-axis circular interpolation control with sub point designation,
positioning is carried out from the current stop position (start point address) to a position at
the end of the movement amount set in "[Da.6] Positioning address/movement amount" in an
arc path that passes through the sub point address set in "[Da.7] Arc address". The
movement direction depends on the sign (+ or -) of the movement amount.

The resulting control path is an arc having as its center the intersection point of
perpendicular bisectors of the straight line between the start point address (current stop
position) and sub point address (arc address) calculated from the movement amount to the
sub point, and a straight line between the sub point address (arc address) and end point
address (positioning address) calculated from the movement amount to the end point.

Movement
amount to
sub point

Forward direction

A Sub point address

(arc address)

Start point
address

Movement by circular interpolation

—

Movement
amount to
the end point

Reverse !

wa

Arc center

Forward

direction

Movement

amountto
| subpont_|

|Movement amount to the end point

A
Reverse direction

direction

When using 2-axis circular interpolation control with sub point designation (INC circular sub),
set the following parameters.
©: Always set, O: Set as required, A: Setting restricted, -: Setting not required

Setting required/not

Setting required/not

Parameters Setting item required for the required for the
reference axis interpolation axis
[Da.1] Operation pattern O] -
[Da.2] Control modes INC circular sub -
[Da.3] Acceleration time No. @) -
[Da.4] Deceleration time No. @] -
[Da.6] Positioning address/movement amount ®© O]
[Da.7] Arc address ®© O]
[Da.8] Command speed ® -
[Da.9] Dwell time/JUMP destination positioning data No. @) -
[Da.10] M coc;Jg/Condition d.ata No./No. of LOOP to LEND o )
repetitions/No. of pitches
[Da.20] Axis to be interpolated No.1 O] -
[Da.21] Axis to be interpolated No.2 - -
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Setting required/not | Setting required/not
Parameters Setting item required for the required for the
reference axis interpolation axis
[Da.22] Axis to be interpolated No.3 - -
[Da.27] M code ON signal output timing @] -
[Da.28] ABS direction in degrees @) -
[Da.29] Interpolation speed designation method A -

4.10.4 2-axis circular interpolation control with center point designation
|ABS circular right/left (2-axis circular interpolation control with center point designation)|
In the absolute system, 2-axis circular interpolation control with center point designation
positioning is carried out from the current stop position (start point address) to the address
(end point address) set in "[Da.6] Positioning address/movement amount”, in an arc path
having as its center the address (arc address) of the center point set in "[Da.7] Arc address".

Forward direction Movement by circular interpolation

Start point address
(current stop position)

End point address

(positioning address)

Forward

Reverse _
direction

direction

\) Arc center point

Reverse direction (arc address)

When using 2-axis circular interpolation control with center point designation (ABS circular
right, ABS circular left), set the following parameters.
©: Always set, O: Set as required, A: Setting restricted, -: Setting not required

Setting required/not required | Setting required/not required
Parameters Setting item for the reference axis for the interpolation axis

ABS circular right | ABS circular left | ABS circular right | ABS circular left
[Da.1] Operation pattern O] O] - -
[Da.2] Control modes ABS circular right | ABS circular left - -
[Da.3] Acceleration time No. O O - -
[Da.4] Deceleration time No. O O - -
[Da.6] :r?i)iﬂ(r)]?ing address/movement ® ® ® ®
[Da.7] Arc address © O] O] O]
[Da.8] Command speed ® ® - -
pea [ Diimeenaen [ o | o | [
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Setting required/not required | Setting required/not required
Parameters Setting item for the reference axis for the interpolation axis

ABS circular right | ABS circular left | ABS circular right | ABS circular left

M code/Condition data No./No. of

[Da.10] LOOP to LEND repetitions/No. of O O - -
pitches
[Da.20] Axis to be interpolated No.1 ® ® - -

[Da.21] Axis to be interpolated No.2 - - - -

[Da.22] Axis to be interpolated No.3 - - - -

[Da.27] M code ON signal output timing

[Da.28] ABS direction in degrees

> |O|O
> |O|O

Interpolation speed designation

[Da.29] method

|INC circular right/left (2-axis circular interpolation control with center point designation)|
In the incremental system, 2-axis circular interpolation control with center point designation,
positioning is carried out from the current stop position (start point address) to a position at
the end of the movement amount set in "[Da.6] Positioning address/movement amount”, in
an arc path having as its center the address (arc address) of the center point set in "[Da.7]

Arc address".

Forward direction Movement by circular interpolation
Start point address
(current stop position

_ Movement
% amount to
- - the end point

Radius

Reverse
direction

direction

‘ \) Arc center point

(arc address)

Reverse direction
‘ | Movement amount to the end point |

|
|
|
|
|
|
‘ Forward
|
|
|
|
|
|
| |




When using 2-axis circular interpolation control with center point designation (INC circular

right, INC circular left), set the following parameters.

©: Always set, O: Set as required, A: Setting restricted, -: Setting not required

Setting required/not required
for the reference axis

Setting required/not required

Parameters Setting item for the interpolation axis
INC circular right | INC circular left | INC circular right | INC circular left
[Da.1] Operation pattern O] O] - -
[Da.2] Control modes INC circular right | INC circular left - -
[Da.3] Acceleration time No. O O - -
[Da.4] Deceleration time No. O O - -
[Da.6] zr?qsoiﬂcr)]?ing address/movement ® ® ® ®
[Da.7] Arc address ® ® ® ®
[Da.8] Command speed ®© ®© - -
pea |t [ o o | [
M code/Condition data No./No. of
[Da.10] LOOP to LEND repetitions/No. of O O - -
pitches
[Da.20] Axis to be interpolated No.1 ®© ® - -
[Da.21] Axis to be interpolated No.2 - - - -
[Da.22] Axis to be interpolated No.3 - - - -
[Da.27] M code ON signal output timing @) @) - -
[Da.28] ABS direction in degrees O O - -
[Da.29] Interpolation speed designation A A ) )

method
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4.10.5 3-axis helical interpolation control with sub point designation

|Helical interpolation control with sub point designation (ABS) (3-axis helical interpolation control with sub point designation)l
In the absolute system and 3-axis helical interpolation control with sub point designation, the
positioning is performed from the current stop position (X0, YO, Z0) to the position indicated
with the arc end point address (X1 and Y1) and the linear interpolation axis end point
address (Z1) set in "[Da.6] Positioning address/movement amount". As the positioning to the
commanded position, the linear interpolation with the other linear interpolation axes is
performed and the positioning target is rotated helically for the number of pitches set in
"[Da.10] M code/Condition data No./Number of LOOP to LEND repetitions/Number of
pitches" of the linear interpolation axis while the circular interpolation through the sub point
address (sub point address) set in "[Da.7] Arc address" is performed.

The resulting path is an arc whose center is the intersection point of the perpendicular
bisectors of a straight line between the start point address (current stop position) and sub
point address (arc address) and a straight line between the sub point address (arc address)
and end point address (positioning address).

Operation chart Top view of the circular interpolation

2-axis circular interpolation

Linear i o ) )
controlend point (X1, Y1) 2-axis circular interpolation
t .
amrﬁ‘éme" ________ _Linear control end point (21) Arc sub control end point (X1, Y1)
™ point

Z-axis

Center point

2-axis circular interpolation
control start point (X0, YO)
Linear control start point (Z0)

2-axis circular interpolation
control start point (X0, YO0)

When using 3-axis helical interpolation control with sub point designation (helical
interpolation control with sub point designation (ABS)), set the following parameters.
©: Always set, O: Set as required, A: Setting restricted, -: Setting not required

Setting Setting requirement | Setting requirement
Parameters Setting item requirement of of circular of linear
reference axis interpolation axis™ | interpolation axis™
[Da.1] Operation pattern O] - -
Helical interpolation
[Da.2] Control modes control with sub point - -
designation (ABS)
[Da.3] Acceleration time No. O] - -
[Da.4] Deceleration time No. ® - -
[Da.6] Positioning address/movement ® ® ®
amount
[Da.7] Arc address ® ® -
[Da.8] Command speed ® - -
[Da.9] Dwe.zl'l tlme/JUMP destination o ) )
positioning data No.
M code/Condition data No./No. of
[Da.10] LOOP to LEND repetitions/No. of O - ON
pitches
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Setting Setting requirement | Setting requirement

Parameters Setting item requirement of of circular of linear
reference axis interpolation axis™ | interpolation axis™
[Da.20] Axis to be interpolated No.1 O] - -
[Da.21] Axis to be interpolated No.2 O] - -

[Da.22] Axis to be interpolated No.3 - - -

[Da.27] M code ON signal output timing

[Da.28] ABS direction in degrees

[Da.29]

Interpolation speed designation
method

> |O|O

*1. Specified in "[Da.20] Axis to be interpolated No.1" of the reference axis.
*2. Specified in "[Da.21] Axis to be interpolated No.2" of the reference axis.
*3. Set the number of pitches for the linear interpolation axis.

|He|ical interpolation control with sub point designation (INC) (3-axis helical interpolation control with sub point designation)l
In the incremental system and 3-axis helical interpolation control with sub point designation,
the positioning is performed from the current stop position (X0, YO, Z0) to the position (X1,
Y1, Z1) for the movement amount set in "[Da.6] Positioning address/movement amount". As
the positioning to the commanded position, the linear interpolation with the other linear
interpolation axes is performed and the positioning target is rotated helically for the number
of pitches set in "[Da.10] M code/Condition data No./Number of LOOP to LEND repetitions/
Number of pitches" of the linear interpolation axis while the circular interpolation through the
sub point address (sub point address) set in "[Da.7] Arc address" is performed. The
movement direction is determined by the sign of the movement amount.

The resulting path is an arc whose center is the intersection point of the perpendicular
bisectors of a straight line between the start point address (current stop position) and the
sub point address (arc address) calculated from the movement amount to the sub point, and
a straight line between the sub point address (arc address) and the end point address
(positioning address) calculated from the movement amount to the end point.

Operation chart Top view of the circular interpolation
Linear 2-axis circular interpolation 2-axis circular interpolation
movement control end point (X1, Y1) control end point (X1, Y1)
amount N\ moZ e Linear control end point (Z1) Arc sub poin
Z-axis .
. Center point
Y-axis F Movement
7 amount to
N\ J the sub
= A point

X-axis

Arc sub point

2-axis circular interpolation
control start point (X0, YO)
Linear control start point (Z0)

Movement L ) )
amount to 2-axis circular interpolation
the sub point control start point (X0, YO)
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When using 3-axis helical interpolation control with sub point designation (helical
interpolation control with sub point designation (INC)), set the following parameters.
©: Always set, O: Set as required, A: Setting restricted, -: Setting not required

Setting Setting requirement | Setting requirement
Parameters Setting item requirement of of circular of linear
reference axis interpolation axis™ | interpolation axis™
[Da.1] Operation pattern O] - -
Helical interpolation
[Da.2] Control modes control with sub point - -
designation (INC)
[Da.3] Acceleration time No. O] - -
[Da.4] Deceleration time No. ® - -
[Da.6] Positioning address/movement ® ® ®
amount
[Da.7] Arc address ® ® -
[Da.8] Command speed ® - -
[Da.9] Dwe.zl'l tlme/JUMP destination o ) )
positioning data No.
M code/Condition data No./No. of
[Da.10] LOOP to LEND repetitions/No. of O - O
pitches
[Da.20] Axis to be interpolated No.1 O] - -
[Da.21] Axis to be interpolated No.2 ®© - -
[Da.22] Axis to be interpolated No.3 - - -
[Da.27] M code ON signal output timing O - -
[Da.28] ABS direction in degrees O - -
[Da.29] Interpolation speed designation A ) )

method

*1. Specified in "[Da.20] Axis to be interpolated No.1" of the reference axis.
*2. Specified in "[Da.21] Axis to be interpolated No.2" of the reference axis.
*3. Set the number of pitches for the linear interpolation axis.
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4.10.6 3-axis helical interpolation control with center point designation

Operation chart

Z-axis

|He|ica| interpolation control with center point designation (ABS, CW)/(ABS, CCW) (3-axis helical interpolation control with center point designation)l
In the absolute system and 3-axis helical interpolation control with center point designation,
the positioning is performed from the current stop position (X0, Y0, Z0) to the position
indicated with the arc end point address (X1 and Y1) and the linear interpolation axis end
point address (Z1) set in "[Da.6] Positioning address/movement amount". As the positioning
to the commanded position, the linear interpolation with the other linear interpolation axes is
performed and the positioning target is rotated helically for the number of pitches set in
"[Da.10] M code/Condition data No./Number of LOOP to LEND repetitions/Number of
pitches" of the linear interpolation axis while the circular interpolation of the circle whose
center is the center point address (arc address) set in "[Da.7] Arc address" is performed.

Top view of the circular interpolation
2-axis circular interpolation
control end point (X1, Y1)

2-axis circular interpolation
control end point (X1, Y1)
Linear control end point (Z1)

o/\T—Arc center point

\ Number of pitch

Center point

Linear movement amount

2-axis circular interpolation
control start point (X0, YO)
Linear control start point (Z0)

X-axis

2-axis circular interpolation
control start point (X0, YO)

When using the 3-axis helical interpolation control with center point designation (helical
interpolation control with center point designation (ABS, CW), helical interpolation control
with center point designation (ABS, CCW)), set the following parameters.

®©: Always set, O: Set as required, A: Setting restricted, -: Setting not required

Setting required/not required Setting requirement of Setting requirement of
for the reference axis circular interpolation axis™ | linear interpolation axis 2
Para- Setting item Helical interpolation | Helical interpolation | Helical interpolation | Helical interpolation | Helical interpolation | Helical interpolation
meters control with center | control with center | control with center | control with center | control with center | control with center
point designation | point designation | point designation | point designation | point designation | point designation
(ABS, CW) (ABS, CCW) (ABS, CW) (ABS, CCW) (ABS, CW) (ABS, CCW)
[Da.1]| Operation pattern O] O] - - - -
Helical interpolation | Helical interpolation
control with center | control with center
[Da.2]| Control modes point designation | point designation ) ) . .
(ABS, CW) (ABS, CCW)
[Da.3]| Acceleration time No. ® ® - - - -
[Da.4] | Deceleration time No. O] O] - - - -
[Da.6] Positioning address/ ® ® ® ® ® ®
movement amount
[Da.7]| Arc address O] O] O] O] - -
[Da.8] | Command speed O] O] - - - -
Dwell time/JUMP
[Da.9]| destination @) O - - - -
positioning data No.
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Setting required/not required Setting requirement of Setting requirement of
for the reference axis circular interpolation axis™ | linear interpolation axis™
Para- Setting item Helical interpolation | Helical interpolation | Helical interpolation | Helical interpolation | Helical interpolation | Helical interpolation
meters control with center | control with center | control with center | control with center | control with center | control with center
point designation | point designation | point designation | point designation | point designation | point designation
(ABS, CW) (ABS, CCW) (ABS, CW) (ABS, CCW) (ABS, CW) (ABS, CCW)
M code/Condition
data No./No. of LOOP . v
D210} 4| Enp repetitions/ © © ) ) © ©
No. of pitches
Axis to be
[Da.20] interpolated No.1 © © ) ) ) )
Axis to be
[Da.21] interpolated No.2 © © ) ) ) )
Axis to be
[Da.22] interpolated No.3 ) . ) ) ) )
Da.27] M code.ON signal o o ) ) ) _
output timing
[Da.28] ABS direction in o o ) ) ) )
degrees
Interpolation speed
[Da.29] designation method A A ) ) ) )

*1. Specified in "[Da.20] Axis to be interpolated No.1" of the reference axis.
*2. Specified in "[Da.21] Axis to be interpolated No.2" of the reference axis.
*3. Set the number of pitches for the linear interpolation axis.

|He|ica| interpolation control with center point designation (INC, CW)/(INC, CCW) (3-axis helical interpolation control with center point designation)l

In the incremental system and 3-axis helical interpolation control with center point
designation, the positioning is performed from the current stop position (X0, Y0, Z0) to the
position (X1, Y1, Z1) for the movement amount set in "[Da.6] Positioning address/movement
amount”. As the positioning to the commanded position, the linear interpolation with the
other linear interpolation axes is performed and the positioning target is rotated helically for
the number of pitches set in "[Da.10] M code/Condition data No./Number of LOOP to LEND
repetitions/Number of pitches" of the linear interpolation axis while the circular interpolation
of the circle whose center is the center point address (arc address) set in "[Da.7] Arc

address" is performed.

Operation chart

2-axis circular interpolation
control end point (X1, Y1)
Linear control end point (Z1)

Arc center point
Number of pitch

Linear movement amount

2-axis circular interpolation
control start point (X0, YO)
Linear control start point (Z0)
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2-axis circular interpolation
control end point (X1, Y1)

L
—\\— Center point

Movement amount
to the end point

Radius| ,

’

A

2-axis circular interpolation
control start point (X0, YO0)



When using the 3-axis helical interpolation control with sub point designation (helical
interpolation control with sub point designation (INC)), set the following parameters.
©: Always set, O: Set as required, A: Setting restricted, -: Setting not required

Setting required/not required Setting requirement of Setting requirement of
for the reference axis circular interpolation axis™ | linear interpolation axis™
I Setting item Helical interpolation | Helical interpolation | Helical interpolation | Helical interpolation | Helical interpolation | Helical interpolation
meters control with center | control with center | control with center | control with center | control with center | control with center
point designation | point designation | point designation | point designation | point designation | point designation
(INC, CW) (INC, cCW) (INC, CW) (INC, CCW) (INC, CW) (INC, ccw)
[Da.1]| Operation pattern O] O] - - - -
Helical interpolation | Helical interpolation
[Da.2]| Control modes control with center | control with center ) ) ) )
) point designation | point designation
(INC, CW) (INC, CCW)
[Da.3] Qcceleratlon time ® ® ) ) ) )
0.
[Da.4] Receleratlon time ® ® ) ) ) )
0.
Positioning address/
[Da.6] movement amount © © © © © ©
[Da.7]| Arc address O] O] O] O] - -
[Da.8] | Command speed O] O] - - - -
Dwell time/JUMP
[Da.9] | destination @) @) - - - -
positioning data No.
M code/Condition
data No./No. of LOOP . -
Pa10]| 4 LEND repetitions/ © o ) ) © ©
No. of pitches
Axis to be
[Pa.20] interpolated No.1 © © ) ) ) )
Axis to be
[Da.21] interpolated No.2 © © . . ) .
Axis to be
[Da22] interpolated No.3 . B ) ) ) .
M code ON signal
[Pa.27] output timing © © ) ) ) .
[Da.28] Q\BS direction in o o ) ) ) )
egrees
Interpolation speed
[Pa.29] designation method A A ) ) ) )

*1. Specified in "[Da.20] Axis to be interpolated No.1" of the reference axis.
*2. Specified in "[Da.21] Axis to be interpolated No.2" of the reference axis.
*3. Set the number of pitches for the linear interpolation axis.
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4.10.7 Speed control

|Forward run/reverse run: speed 1 to 4 (speed control)|
The control is carried out in the axis direction in which the positioning data has been set by
continuously outputting pulses for the speed set in "[Da.8] Command speed" until the input
of a stop command.
The eight types of speed control includes "Forward run: speed 1 to 4" in which the control
starts in the forward run direction, and "Reverse run: speed 1 to 4" in which the control starts
in the reverse run direction.
Ex.) 2-axis speed control

\

Interpolation axis (axis 2)

[Da.8] Command speed [~~~ "~~~ """ ‘ )
|
/ 1\ t

[Da.8] Command speed [~~~ "~~~ /
|
|
|
|

Positioning start signal
[Y10]

<

BUSY signal

[X10, X11] Does not turn ON

even when control

I

|

|

|

! is stopped by stop
I command.

I
|
|
|
|
|
I
Positioning complete signalOFF | !
([Md.31] Status: b15) | !
| |
| ON |
I I
| |
[Cd.180] Axis stop OFF ! !
| |
| |
| |
In speed control flag N 1
([Md.31] Status: b0) OFF l
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When using speed control (forward run: speed 1 to 4, reverse run: speed 1 to 4), set the
following parameters.
©: Always set, O: Set as required, A: Setting restricted, -: Setting not required
* Forward run speed

Setting required/not required for the
reference axis

Setting required/not required
for the interpolation axis

Parameters Setting item
Forward Forward Forward Forward Forward Forward Forward
run speed 1 | run speed 2 | run speed 3 | run speed 4 | run speed 2 | run speed 3 | run speed 4
[Da.1] Operation pattern ® O] O] O] - - -
Forward Forward Forward Forward
[Da.2] | Control modes run speed 1 | run speed 2 | run speed 3 | run speed 4 . ) .
[Da.3] Acceleration time No. O O @) O - - -
[Da.4] Deceleration time No. @] O O O - - -
Positioning address/
[Da.6] | 1ovement amount ) . ) ) ) ) .
[Da.7] Arc address - - - - - - -
[Da.8] Command speed ®© O] O] O] O] ® O]
Dwell time/JUMP
[Da.9] destination positioning O O @) O - - -
data No.
M code/Condition data
[Da.10] | No./No. of LOOP to LEND O O O O - - -
repetitions/No. of pitches
[Da.20] ﬁms to be interpolated ) ® ® ® ) ) )
0.1
Axis to be interpolated
[Da.21] No.2 - - O] O] - - -
Axis to be interpolated
[Da.22] No.3 - - - O] - - -
[Da.27] | M code ON signal o o o o - - -
output timing
ABS direction in
[Da.28] degrees O O O O - - -
Interpolation speed
[Da.29] designation method A A A A ) ) .
* Reverse run speed
Setting required/not required for the Setting required/not required
reference axis for the interpolation axis
Parameters Setting item
Reverse Reverse Reverse Reverse Reverse Reverse Reverse
run speed 1 | run speed 2 | run speed 3 | run speed 4 | run speed 2 | run speed 3 | run speed 4
[Da.1] Operation pattern ® ® O] ® - - -
Reverse Reverse Reverse Reverse
[Da.2] | Control modes run speed 1 | run speed 2 | run speed 3 | run speed 4 ) ) .
[Da.3] Acceleration time No. @] O O O - - -
[Da.4] Deceleration time No. @] O O O - - -
[Da.6] Positioning address/ ) ) ) ) ) ) )
movement amount
[Da.7] Arc address - - - - - - -
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Setting required/not required for the
reference axis

Setting required/not required
for the interpolation axis

Parameters Setting item
Reverse Reverse Reverse Reverse Reverse Reverse Reverse
run speed 1 | run speed 2 | run speed 3 | run speed 4 | run speed 2 | run speed 3 | run speed 4

[Da.8] Command speed ®© ® ® ® ® ® ®
Dwell time/JUMP

[Da.9] destination positioning O O @) O - - -
data No.
M code/Condition data

[Da.10] | No./No. of LOOP to LEND O O ©) O - - -
repetitions/No. of pitches

[Da.20] Axis to be interpolated ) ® ® ® ) ) )
No.1
Axis to be interpolated

[Da.21] No.2 - - © O] - - -
Axis to be interpolated

[Da.22] No.3 - - - O] - - -

[Da.27] | M code ON signal o o) o o) - - -
output timing

[Da.28] ABS direction in o o o o ) ) .
degrees

[Da.29] Interpolation speed A A A A ) ) )

designation method
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4.10.8 Speed-position switching control
The speed-position switching control in the INC or ABS mode is selected by “[Pr.81] Speed-
position function selection.”

Forward run: speed/position, Reverse run: speed/position (speed-position switching control (INC mode))|
The pulses of the speed set in "[Da.8] Command speed" are kept output on the axial
direction set to the positioning data. When the "speed-position switching signal” is input,
position control of the movement amount set in "[Da.6] Positioning address/movement
amount” is exercised.

Ex.) When an external command signal (DI) is used as the speed-position switching signal:

\

[Da.8] Command speed Movement amount set in
"[Da.6] Positioning address/

movement amount"

Speed controli Position control

Dwell time

Positioning start signal
[Y10, Y11, Y12, Y13]

BUSY signal
[X10, X11, X12, X13]

I . OFF
Positioning complete signal T
([Md.31] Status: b15) |
ION
Speed-position switching OFF ﬂ
signal
ON,

[Cd.24] Speed-position OET
switching enable flag

In speed control flag
OFF

(IMd.31] Status: b0)

[Cd.45] Speed-position
switching device
selection

Setting details are taken in at positioning start.
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When using speed-position switching control (INC mode) (Forward run: speed/position,

Reverse run: speed/position), set the following parameters.

©: Always set, O: Set as required, A: Setting restricted, -: Setting not required

Setting required/not required
Parameters Setting item Forward run: | Reverse run:

speed/position | speed/position
[Da.1] Operation pattern O] O]
[Da2] | Control modes speccposiion | speedeion
[Da.3] Acceleration time No. O @)
[Da.4] Deceleration time No. O O
[Da.6] Positioning address/movement amount O] O]
[Da.7] Arc address - -
[Da.8] Command speed O] ©®
[Da.9] Dwell time/JUMP destination positioning data No. O O
[Da.10] Ic\)/]lc;ﬁgﬁ(/a(;ondition data No./No. of LOOP to LEND repetitions/No. o o
[Da.20] | Axis to be interpolated No.1 - -
[Da.21] | Axis to be interpolated No.2 - -
[Da.22] | Axis to be interpolated No.3 - -
[Da.27] | M code ON signal output timing O @]
[Da.28] | ABS direction in degrees - -
[Da.29] | Interpolation speed designation method - -

4-97




Forward run: speed/position, Reverse run: speed/position (Speed-position switching control (ABS mode))|
The pulses of the speed set in "[Da.8] Command speed" are kept output in the axial direction
set to the positioning data. When the "speed-position switching signal” is input, position
control to the address set in "[Da.6] Positioning address/movement amount” is exercised.
"Speed-position switching control (ABS mode)" is valid only when "[Pr.1] Unit setting" is
"degree".

Ex.) When an external command signal (DI) is used as the speed-position switching signal:

\

[Da.8] Command speed

Address set in [Da.6]
Positioning address/
movement amount

Speed controli Position control

i Dwell time

Positioning start signal
[Y10, Y11, Y12, Y13]

BUSY signal
[X10, X11, X12, X13]

Positioning complete signal
([Md.31] Status: b15)

Speed-position switching
signal

[Cd.24] Speed-position oee]
switching enable flag

In speed control flag I
([Md.31] Status: b0) OFF

[Cd.45] Speed-position
switching device
selection

Setting details are taken in at positioning start.
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When using speed-position switching control (ABS mode) (Forward run: speed/position,

Reverse run: speed/position), set the following parameters.

©: Always set, O: Set as required, A: Setting restricted, -: Setting not required

Setting required/not required
Parameters Setting item Forward run: | Reverse run:

speed/position | speed/position
[Da.1] Operation pattern O] O]
[Da2] | Control modes spadipostion | spesdlpostion
[Da.3] Acceleration time No. O @)
[Da.4] Deceleration time No. O O
[Da.6] Positioning address/movement amount O] O]
[Da.7] Arc address - -
[Da.8] Command speed O] O]
[Da.9] Dwell time/JUMP destination positioning data No. O O
[Da.10] Ic\’/]lc;ﬁgﬁgondition data No./No. of LOOP to LEND repetitions/No. o o
[Da.20] | Axis to be interpolated No.1 - -
[Da.21] | Axis to be interpolated No.2 - -
[Da.22] | Axis to be interpolated No.3 - -
[Da.27] | M code ON signal output timing O @]
[Da.28] | ABS direction in degrees - -
[Da.29] | Interpolation speed designation method - -
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4.10.9 Position-speed switching control
|Forward run: position/speed, Reverse run: position/speed (position-speed switching control)|
Before the position-speed switching signal is input, position control is carried out for the
movement amount set in "[Da.6] Positioning address/movement amount" in the axis direction
in which the positioning data has been set. When the position-speed switching signal is
input, the position control is carried out by continuously outputting the pulses for the speed
set in "[Da.8] Command speed" until the input of a stop command.
Ex.) When an external command signal (DI) is used as the position-speed switching signal:

Vv

[Da.8] Command speed f----------- \\\N

Position controli_ Speed control i

Positioning start signal
[Y10, Y11, Y12, Y13]

BUSY signal
[X10, X11, X12, X13]

Does not turn ON

Positioning complete signal /—ezlen W(:ule)n C(t)ntrol is g
stopped by stop command.

i
|
|
|
I I
o
I I
I I
([Md.31] Status: b15) OFF . . | ‘
I I 1 ;
D i ON :
I I i 1
Position-speed switching OFF | | 1
signal L : 3
i : :
[Cd.26] Position-speed ON, . : i
switching enable OFF]| | | 1 l‘
flag D ! ON!
I I I 1
[Cd.180] Axis stop OFF 3 3 3 1% !
'ON P

In speed control flag
(IMd.31] Status: b0) m

[Cd.45] Speed-position
switching device 0
selection

Setting details are taken in at positioning start.
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When using position-speed switching control (forward run: position/speed, reverse run:
position/speed), set the following parameters.

©: Always set, O: Set as required, A: Setting restricted, -: Setting not required

Setting required/not required

Parameters Setting item Forward run: | Reverse run:
position/speed | position/speed
[Da.1] Operation pattern O] O]
[Da2] | Control modes sostionispeed | postion/apeo
[Da.3] Acceleration time No. O @)
[Da.4] Deceleration time No. O O
[Da.6] Positioning address/movement amount @) @)
[Da.7] Arc address - -
[Da.8] Command speed O] O]
[Da.9] Dwell time/JUMP destination positioning data No. O O
[Da.10] Ic\’/]lc;ﬁgﬁgondition data No./No. of LOOP to LEND repetitions/No. o o
[Da.20] | Axis to be interpolated No.1 - -
[Da.21] | Axis to be interpolated No.2 - -
[Da.22] | Axis to be interpolated No.3 - -
[Da.27] | M code ON signal output timing O @]
[Da.28] | ABS direction in degrees - -
[Da.29] | Interpolation speed designation method - -
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4.10.10

Current value change

Current value change|

The control is carried out in which the "[Md.20] Feed current value" of the stopped axis is

changed to a random address set by the user. (The "[Md.21] Machine feed value" is not

changed when the current value is changed.)

The two methods for changing the current value are shown below.

» Changing to a new current value using the positioning data

» Changing to a new current value using the start No. (N0.9003) for a current value
changing

Ex.) Changing to a new current value using positioning data

Positioning start signal OFF

[Y10, Y11, Y12, Y13]

|
[Md.20] Feed current 50000 >< 0‘
value |

Feed current value changes to the positioning
address designated by the positioning data of
the current value changing.

The above chart shows
an example when the
positioning address is "0".

When using current value changing, set the following parameters.
©: Always set, O: Set as required, A: Setting restricted, -: Setting not required

Parameters Setting item Setting required/not required

[Da.1] Operation pattern ®

[Da.2] Control modes Current value change
[Da.3] Acceleration time No. -

[Da.4] Deceleration time No. -

[Da.6] Positioning address/movement amount "

[Da.7] Arc address -

[Da.8] Command speed -

[Da.9] Dwell time/JUMP destination positioning data No. -

[Da.10] M cgde/Condition data No./No. of LOOP to LEND repetitions/No. o

of pitches

[Da.20] | Axis to be interpolated No.1 -

[Da.21] | Axis to be interpolated No.2 -

[Da.22] | Axis to be interpolated No.3 -

[Da.27] | M code ON signal output timing @)

[Da.28] | ABS direction in degrees -

[Da.29] | Interpolation speed designation method -

*1. Set the address to be changed.
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4.10.11 NOP instruction

[NOP (NOP instruction)|

The NOP instruction is used for the nonexecutable control method.

The positioning data No. to which the NOP instruction is set transfers, without any
processing, to the operation for the next positioning data No.
When using the NOP instruction, set the following positioning data.

®: Always set, O: Set as required, A: Setting restricted, -: Setting not required

Parameters Setting item Setting required/not required
[Da.1] Operation pattern -
[Da.2] Control modes NOP instruction
[Da.3] Acceleration time No. -
[Da.4] Deceleration time No. -
[Da.6] Positioning address/movement amount -
[Da.7] Arc address -
[Da.8] Command speed -
[Da.9] Dwell time/JUMP destination positioning data No. -
[Da.10] M cgde/Condition data No./No. of LOOP to LEND repetitions/No. )
of pitches
[Da.20] | Axis to be interpolated No.1 -
[Da.21] | Axis to be interpolated No.2 -
[Da.22] | Axis to be interpolated No.3 -
[Da.27] | M code ON signal output timing -
[Da.28] | ABS direction in degrees -
[Da.29] | Interpolation speed designation method -
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4.10.12 JUMP instruction
[JUMP (JUMP instruction)|
The JUMP instruction is used to control the operation so it jumps to a positioning data No.
set in the positioning data during "continuous positioning control" or "continuous path
control".
JUMP instruction includes the following two types of JUMP.
» Unconditional JUMP
The JUMP instruction is unconditionally executed. The operation jumps to the positioning
data No. set in "[Da.9] Dwell time/JUMP destination positioning data No.".
» Conditional JUMP
When the execution conditions are met, the JUMP instruction will be executed, and the
operation will jump to the set positioning No. (The conditions are set to the "condition data"
used with "high-level positioning control".)
When using the JUMP (JUMP instruction), set the following parameters.
®: Always set, O: Set as required, A: Setting restricted, -: Setting not required

Parameters Setting item Setting required/not required

[Da.1] Operation pattern -
[Da.2] Control modes JUMP instruction

[Da.3] Acceleration time No. -

[Da.4] Deceleration time No. -

[Da.6] Positioning address/movement amount -

[Da.7] Arc address -

[Da.8] Command speed -

[Da.9] | Dwell time/JUMP destination positioning data No. o
M code/Condition data No./No. of LOOP to LEND repetitions/No. o

[Da.10] : O}
of pitches

[Da.20] | Axis to be interpolated No.1 -

[Da.21] | Axis to be interpolated No.2 -

[Da.22] | Axis to be interpolated No.3 -

[Da.27] | M code ON signal output timing -

[Da.28] | ABS direction in degrees -

[Da.29] | Interpolation speed designation method -

*1. Set the positioning data for the JUMP destination.
*2. Set the JUMP instruction execution conditions with the condition data No.
0: Unconditional JUMP
1 to 10: Condition data No. ("Simultaneous start" condition data cannot be set.)
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4.10.13

Loop control

LOOP, LEND (loop control)|

The LOOP is used for loop control by the repetition of LOOP to LEND.

+ LOOP
LOORP is the loop head, and LED is the loop tail.
« LEND

When the number of repetitions specified in LOOP reaches 0, the loop will be
terminated, and the processing for the next positioning data No. will be started.

Ex.) Executed in the order of the positioning data No.1—+2—»3—4—55-52—+3—54—55-6.

Pzzitt;o;ci)r.lg Operation pattern ?no:szl Condition
1 Continuous positioning control ABS2
2 Positioning complete LOOP IT) 2?23::':; 2
3 Continuous path control ABS2
4 Continuous positioning control ABS2
5 Positioning complete LEND
6 Positioning complete ABS2

A loop with

positioning data
Nos.2to 5 is
executed twice.

During loop control, the positioning completion processing for the single positioning control
(“00: Positioning complete” in “[Da.1] Operation pattern”) will not be performed.
When using the Loop control (LOOP, LEND), set the following parameters.

©: Always set, O: Set as required, A: Setting restricted, -: Setting not required

Setting required/not

Parameters Setting item required
LOOP LEND
[Da.1] Operation pattern - -
[Da.2] Control modes LOOP LEND
[Da.3] Acceleration time No. - -
[Da.4] Deceleration time No. - -
[Da.6] Positioning address/movement amount - -
[Da.7] Arc address - -
[Da.8] Command speed - -
[Da.9] Dwell time/JUMP destination positioning data No. - -
[Da.10] M code/Condition data No./No. of LOOP to LEND repetitions/No. of @ )
pitches
[Da.20] | Axis to be interpolated No.1 - -
[Da.21] | Axis to be interpolated No.2 - -
[Da.22] | Axis to be interpolated No.3 - -
[Da.27] | M code ON signal output timing - -
[Da.28] | ABS direction in degrees - -
[Da.29] | Interpolation speed designation method - -

*1. Set the repeat cycles.
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Chapter 5 Practice (1) Test Operation with GX Works3 (RD77MS4)

5.1 Demonstration Machine System Configuration

Main base
R35B

©)

A
=
=
—
N
>
—
®
2z
—_
=
et

R08 |RD77MS4|
4 R62P CPU

Input module
Blank cover
Blank cover
Blank cover

Extension
base
connector

RX40C7| RG60 | RG60 | RG60

SSCNET lll cable
ot T MR-J3BUS015M
Servo amplifier | Servo amplifieri Servo amplifier
MR-J4-10B1. MR-J4-10B1: MR-J4-10B1
Axis 1 Axis 2 Axis 3

Computer

R
¢ -----------

(operation panel) SSCNET Il cable
MR-J3BUS3M

GOT ) H
i
g

IO =
=]
IO =

c
<
=

'
............ N

Encoder cable
MR-J3ENCBL2M-A2-L

R P —

Servo motor |Axis| U/V/W

HG-KROS3 | 2 I Ericoder cable

:I:I: MR-J3ENCBL2M-A2-H
Upper limit
| E—

Lower limit Dog
1 -]

7 Ball screw (lead 8 mm)
8 mm/rotation

Servo motor HG-KR053 ‘
HG-KR053
50 W
. 3000 rpm
' _ |AXis| Servo motor Disc Absolute 4194304 p/r

HG-KR053 Diameter: 80 mm
Cam stroke: 180 degrees

A} A} A A L\ (
v v v v j
Conveyor

Movement amount per pulse: 0.26 um
Rotational speed at 120 mm/sec: 272.72 r/min

PRECAUTIONS

» Turn on the power switch of the demonstration machine after setting RO8CPU to STOP.

» The equipment will be installed by your teacher. Do not connect or disconnect any cable or
disassemble the equipment without your teacher’s permission.
Failure to observe this may result in a fault, malfunction, injury, or fire.
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5.2 CPU Module Setting
Using the demonstration machine system configuration as an example, start up GX Works3,
create a new project, and add extension modules.

5.21 New project creation

(1) Click the Windows® [start] button, and then
-: ;:::T:::‘ select [All Programs] — [MELSOFT] — [GX
' Works3] — [GX Works3].

| Games

. Jasc Software

. Maintenance

. MELSOFT
L. CW Configurator
1 e-Manual Viewer
L GT Works3
1 GX Works2 Music

Click! _| Computer
] oggimg ru on
1 MELSOFT iQ Works
.. MR Configurator2
L MT Works2 Devices and Printers
. MELSOFT Application
. Microsoft Office 2013 Default Programs
. Startup
. Trend Micro OfficeScan Client Help and Support

CAP

Documents

Pictures

Control Panel

Back

| | Search programs and files | @m
(2) Click [New...] on the [Project] menu.
o o v A

 Project | Edit Find/Replace Convert View ¢

MNew... Cerl+N '
Open... C Click!
Close

Save Ctrl+5
Save As...

(3) Specify the following settings at the New Project
dialog box that appears, and then click the

Series button.
Type Series: RCPU
Type: RO8

Mode Program Language: Ladder

Program Language

@

Go to next page
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From previous page

MELSOFT GX Works3
Add a module.
[Module Mame] ROSPCPU

[Start IO Mo.] 3E00

Module Setting

(EE)

Click! -

Module Label:Mot use

[ Do Mot Show this Dialeg Again

[ = ]

[«

Show the confirmation message in adding module Ves =

(%) Program Editor
¥ Other Editor
¥, Edit

iy Find/Replace
7 Monitor

|2 Online

Use Module Label
Select whether to add the module label in adding module.

& Convert
§iq Intelligent Function Module
iQ Works Interaction

Back to Defauit l [ Back to User Defauit l l Set as User Default

Click!

U

vessorr o vt

o

Module Setting

Add a module.

[Module Name] ROSCPU
[Start If0 No.] 3E00

Module Label:Use -

[T Do Mot Show this Dialog Again

(4) The dialog box shown on the left appears, press

the button.

(5) The Options dialog box appears. Change the
setting for “Use Module Label” to “Yes,” and

click the button.

(6) The display then returns to the dialog box
shown on the left. Click the button.

Go to next page
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From previous page

MELSOFT GX w_

o

In the option setting shown below, set whether to automatically reflect the
changes to program editor if label name is edited in label editor.

[Other Editor] -» [Label Editor Commaon] ->
[Track label name automatically in program editor]

* Caution
It may take several minutes to reflect.

Do not show this dialog again

5-4

(7) If a dialog box relating to the label editor
appears, click the button.



5.2.2 Adding extension modules

Mavigation

rogram

- Double-click!
ikl Initial

= ikl Scan
= &1 MAIN
| m ProgPou

MELSOFT GX Works3

When you finish editing Module Configuration, fix the
parameters to reflect to their respective functions.
Do not show this dialog again.

You are able to change this setting through the
Opftions menu.

( ) Click!

V

%

CPU module (R0O8CPU)

V

(1) Select [Project] in the [Navigation window], and
then double-click [Module Configuration].

(2) If a dialog box relating to Module Configuration
appears, click the button.

(3) A Module Configuration screen appears.

(4) Click [View] — [Docking window] — [Element Selection].

i Project Edit Find/Replace Convert

8 MELSOFT GX Works3 (Untitled Project) - [ProgPou [PRG] [LD] 2Step

Window Help

Navigation Docking Window

Zoom
Switch Display Language...
E1 Module Configuration

—
B o

Program

Comment Display

View | Online Debug Diagnostics Tool
HN=1 = = e
A= |50 hEIR T S
Coler and Font...

Multiple Comments Display Setting...

Ctrl+F5

5-5

2 eV ISR LY

4o e [ ks ks G| | 25

14 HE UH W
3aF5 F6 saF7 saFs

L4 Navigation
3 Connection Destination

Element Selection

Click!



The Element Selection list is displayed.

| MELSOFT GK Works3 (Untitled Project] - [Module Configuration] E=5E=R )

i Project Edit Find/Replace Convert View Online Debug Diagnostics Tool Window Help _ax
mE Fs IR @ 1w
S

(Find POU)
EL I
w23 X | ar

Display Target:

RQ Extension Base
PLCCPU
Process CPU

C Controller

Motion CPU

Power Supply
CPU Extension

NC Dedicated Module

= Navigation

(5) Drag iQ-R Series Main Base “R35B” from the Element Selection list, and drop it on the Module
Configuration screen.

[& Module Configuration * I
« [l (Find POU) Jh
B 8| - | v X
Display Target: Al -
iQ-R Series -
- Drag!
POW CPU 0O 1 2 3 4 ‘ ! R35B 5 Slots (T)"FI'E reqL
Drop! [ & Slots (Type requ
[ R38RB-HT Slots (Extended |
[ R310B-HT 10 Slots (Extender
[ RZ10RE 10 Slots (Type rec
[ R312B 12 Slots (Type rec
| | Extension Base
RQ) Extension Base
il Modul Configuration* % P (6) Drag and drop the CPU module (RO8CPU) in the
A CPU slot of R35B.

V

Go to next page
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(7) Drag iQ-R Series Power Supply “R62P” from the Element Selection list, and drop it in the POW slot of

R35B.

[E Module Configuration * %

Elerment Selection
{Find POU)
&0 Ly 1t
W X | e

Display Target: Al -

Motion CPU

3.5A output |

RoLF 0.of Drag!
B rezp .54 output

B rasp 9.0A output | =
DA output
RG4RP 9.04 put (F
CPU Extension

(8) Drag iQ-R Series Simple Motion “RD77MS4” from the Element Selection list, and drop it in the 0 slot of

R35B.

[@ Module Configuration * <

Go to next page

(Find POU)

& # (| - x

W X |

Display Target: Al -
Simple Motion -

B rRD7TIMS2 2 axe
= BD Fd 4 ave
B RD7T7MS4 4 axes
= RLATGRE 8 axes Drag!
B RD7T7MSE 8 axes
[ RD77GFI6 16 axes
B RD77MS16 16 axes
Pulse I/0/Positioning




From previous page

(9) Drag iQ-R Series input “RX40C7” from the Element Selection list, and drop it in the slot 1 of R35B.

4 F = Element Selection
(Find POU)
B[Sy
W X | -

[El Module Cenfiguration * X<

| »

m

Display Target: Al -
Input -

fd= E X100 6 point=(AC
i+ RX4ONCBE 1B | Drag!
P RX40MCEF 16 points(Hig —
B RX40PCEH 16 points(Hig
B RX41C4 32 points(Pos| _
B RX41C6HS 32 points(Hig|
e RYA1CAHS 27 nninteiHin

(10)Drag iQ-R Series Blank Cover “RG60” from the Element Selection list, and drop it in the slot 2 of R35B.

[& Medule Configuration * 1
» [ (Find POU)
BH[E| -1k
Tl o X | -
Display Target: Al -
Blank Cover -
| § Raeo Blank Cover h
s o Drag! .
Extension Base
Power Supply
Input
Qutput
o]

[0 Module Configuration * x_ Drag and drop “RG60” in the slots 3 and 4 in the
odule Configuration same manner.

Go to next page
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(11) Click the tool bar option [Fix].

[ MELSOFT GX Workss3 (1

PO EEDN=EEr
" (Sl [ Module Configuration * x

Fix

The dialog box for entering the parameters appears.
~ | Click the button.

Fix the parameter.
Are you sure you want to continue?

[Caution]

(1) If other PLC CPU module is deleted, refresh setting
between multiple CPUs will be deleted.

(2) Interlink transmission setting will be deleted if the following
operations are executed for the module which can use
interlink transmission setting.

- When the module is deleted

- When the start I/O No. is changed

- When the control CPU is changed from the host CPU to the
other CPU.

(3] Redundant medule group setting will be deleted if the
following operations are executed for the module which can
use the redundant module group setting.

- When the module is deleted

- When the start I/O No. is changed

- When the control CPU is changed from the host CPU to the
other CPU

Click!
‘l e |) Mo |

ﬁ (12) The dialog box shown on the left appears, press
the button.

Add a medule.
[Module Name] RD77MS4
[Start IO No.] 0000

—

Module Label:Use -

Click!

——

U

Go to next page
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Navigation 1 x (13) The data on the extension modules added to
the module configuration is reflected in the
navigation window.

n Parameter

(14)Refresh the data on added RD77MS4.

In the [Navigation window], select [Parameter]
— [Module Information] — [0000:RD77MS4],
and double-click [Module Parameter].

& Device
= £ Parameter
E m Parameter
PU

B BRIVl e — (15) The module parameter screen for RD77MS4

appears.
[ E. . o
— e —— Specify Module Label as the destination. The
od | Tomtroie Gyt menor e u content of each buffer memory corresponding to
[l temeoivs N the mod_ule !abel added in (12) is transmitted to
| Mo e e e the destination.
- Valid M code Enable Enable Enable
- Auis operation status Enable Enable Enable
© Currentspeed Enable Enable Enable
- Axis feedrate Enable Enable Enzble
~ Speed-position switching c« Enable Enable. Enable
- Exteral input signal Enabl Enable Enable.
- Status. F;ﬂie Enable ‘Erdie . S

tem Lst | Find Resut Check ] ’ Restore the Default Setiings

@

Go to next page
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o VLSO OX o niea ey - DeoR RDTTSH vomur Parama ™ (16) Enable the CPU module setting.
MELSOFT GX Works3 (Untitled Project) - [0000:RD77M54 Module Parameter | )
T— wmm’ﬁ i o Click [Convert] — [Convert].

NEA @| (7] & Convert(B) F4 ,
it @z 2 E|

Rebuild All shite. Click!
=]
Check Syntax 3

Program File Setting...
Worksheet Execution Order Setting...

Setting...
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5.3

5.3.1

Simple Motion Module Setting

Set various parameters from the Simple Motion Module setting tool to use the positioning

functions of RD77MS4.

Part of the parameters can be set by using the assistant function. For the assistant function,

refer to Appendix 3.

System configuration

Navigation

ule Configuration

Program

ter

m Parameter
PU

ule Information

Aw

i Poject Edt View Onine

=z =)

Tools Window Help _ax

36 0 7 6 10

- JiuoR iAaeR=.
x

— —
Amplifier Setting[Axis #1] E
‘Servo Amplifier Information
Servo Amplifier Series MR-34(W) B (1) -
e ——

[ Use as Virtual Servo Amplifier
External Synchronous Encoder Input

Only MR-14-B-RJ which is compatble with
scale measurement mode can be used.

Servo Parameter

Servo Parameter
Setting

Set up the servo parameter diectly by the servo driver made by NIKKI
DENSO Co., Ltd,

MR Configurator2 parameter setting screen
is started and servo parameter can be set.

Click!

U

(1) Start the Simple Motion Module setting tool.

(2)

@)

In the [Navigation window], select [Parameter]
— [Module Information] — [0000:RD77MS4],
and double-click [Simple Motion Module
Setting].

The Simple Motion Module setting tool will start.

The system configuration window appears. Set
the system configuration.

Double-click an Axis #1 (d01).

The Amplifier Setting [Axis #1] dialog box
appears. Set the data as shown below, and
click the button.

Servo Amplifier Series: MR-J4(W)-B (-RJ)
Amplifier Operation Mode: Standard

Go to next page
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[ “OOOO:RDTTMSQ[]-Sy;kem Conf... X _

5.3.2

Parameters

Mavigation

L) 3

5% 0000:RDTTMSA]]-Parameter X

Display Filter

Display Al ] [Compute Basic Parameters 1

Ttem

1 Aois 2 I Axis £3
The parameter does not rely on axis and relate 1o the wh..

= Gomman parameter

. Pr82Forced stop valdfinvalid
selection
Pr.24:Manual pulse

0:Vald (External Input Signal)

Sync. ENC
input selection
Pr.83:Manual puse
generatar Incremental Sync. ENC
input type selection

. Pr.96:Cperation cycle setting

| Pr.o7SSCNET Settng

Pr_150Input terminal logic

selection

Pr.15%:Manual pulse

| generator/Incremental Sync. ENC
input logic selection

phase/5-phase Mode (4 Multiply)

LiVoltage Output/Open Callector Type

FFFFh: Automatic Setting

1:SSCNET I

Set the logic of external input signal (proximity dog,
external command/switchin) from the external device of ...

0:MNegative Logic

Basic parameters 1
to the machine

motor when up (It wil be valid according to PLC READY signal).

(4) SetAxis #2 (d02) and Axis #3 (d03) as shown
below in accordance with the procedures in
Steps (2) and (3).

Servo Amplifier Series: MR-J4(W)-B (-RJ)
Amplifier Operation Mode: Standard

(1) Set parameters of the RD77MS4.

In the [Navigation window], select
[0000:RD77MS4], and double-click [Parameter].

(2) The RD77MS4 Parameter Setting screen
appears.

Set the parameters of each axis.

7

Go to next page
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(3) Specify Common parameters as shown below.

Refer to Section 4.3 for details on Common Parameters.
Item Axis #1 Axis #2 Axis #3

= Commor parameter The parameter does not rely on axiz and relate to the wh__
' P‘"ﬂ;ﬁ}b’ e 1:Invalid '
Vi v, selection '

Pr.24:Manual pulse

generator/Incremental Sync, ENC | 0:A-phase /B-phase Mode (4 Multiply)
input selection

Pr.89:Manual pulse

generator/Incremental Sync. ENC | 1:Voltage Output/Open Collector Type

input type selection
Pr.96:0peration cyde setting FFFFh:Automatic Setting
Pr.97:55CMET Setting 1:SSCMET IIIH
Pr_150:Input terminal logic | Set the logic of external input sienal (proximity doe.
selection external command/switching) from the external device of ..

Pr.151:Manual pulse
generator/Incremental Sync, ENC | 0:Megative Logic

input logic selection

(4) Specify Basic parameters 1 as shown below.

Refer to Section 4.4.1 for details on Basic parameters 1.

Item Axis #1 Axis 2 Axis #3
[=| Basic parameters 1 Set according to the machine and applicable motor when._..
Pr.1:Unit setting 0:mm 0:mm O:mm
Pr.2:Mo. of pulses per rotation 4194304 pulse 4194304 pulse 4194304 pulse
Pr.3:Movement amount per rota... | 2000.0 pm 2000.0 pm 8000.0 pm
Pr.<:Unit magnification 1:x1 Times 1:x1 Times 1:x1 Times
Pr.7:Bias speed at start 0.00 rmmmin 0.00 rmrm frmin 0.00 rmm,frmin

V

(5) Specify Basic parameters 2 as shown below.

Refer to Section 4.4.2 for details on Basic parameters 2.

Item Axis #1 Axis #2 Axis #3
-] Basic parameters 2 bet according to the machine and applicable motor when .
Pr.3:Speed limit value 10000.00 mem/min 10000.00 mm/min 10000.00 rmmfrmin
Pr.2:Acceleration time 0 100 ms 100 ms 100 ms
Pr.10:Deceleration time 0 150 ms 150 ms 150 ms

U

Go to next page
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(6) Specify Detailed parameters 1 as shown below.

Refer to Section 4.5.1 for details on Detailed parameters 1.

- Pr.

- Pr.

* Pr.

- Pr.21:Feed current value during...

- Pr.22:Input signal logic selection...

r. 1:software strake Imit selec. ..
15:Software stroke limit valid. ..
16:Command in-position width
17:Torgue limit setting value
18:M-code OM signal output t...
19:5peed switching mode
Pr.20:Interpolation speed desig...

Pr.

Pr.

Pr.22:Input signal logic selection...

Pr.22:Input signal logic selection. ..

Ttem Axis #1 | Axis #2 | Axis #3
=] Detailed parameters 1 Set according to the syztem configuration when the syst_ .
- Pr.11:Badkash compensation a... 0.0 gm 0.0 pm 0.0 pm
------ Pr.12:Software stroke limit uppe... | 214743364, 7 um 214748364, 7 pm 149000.0 pm
- Pr.13:5oftware stroke limit lowe... |-214748364.8 pm -214748364.8 pm -1000.0 pm

iSet Sottware imet sottware i5et 50
0:Valid 0:Valid 0:Valid

10.0 pm 10.0 pm 10,0 pm
300.0 % 300.0 % 300.0 %
0:WITH Mode 0:WITH Mode 0:WITH Mode

0:5tandard Speed Sw... 0:5tandard Speed Sw
O:Vector Speed 0:Vector Speed

0:Mot Update of Fee... 0:Mot Update of Fee...
0:Negative Logic 0:Megative Logic
0:Megative Logic 0:Megative Logic
(:MNegative Logic (:Megative Logic

... :5tandard Speed Sw...
0:Vector Speed

0:Mot Update of Fee...
0:Megative Logic
0:Megative Logic
(:Megative Logic

- Pr.22:Input signal logic selection. ..

0:Megative Logic 0:MNegative Logic 1:Positive Logic

Pr.&1:5peed-position function s...

0:5peed-position Swit... 0:Speed-position Swit... 0:5peed-position Swit...

- Pr.116:FLS signal selection : Inp... | 15:Invalid 15:Invalid 1:Servo Amplifier )
------ Pro116:FLS signal selection ; Inp .. | 00b:Mo Setting Qob:Mo Setiing QohMe Setting
_Pr.117:RLS signal selection : Inp... 15:Invalid 15:Trvalid 1:Servo Amplifier
------ Pr.117:RLS signal selection : Inp... 00h:No Setting 00h:Ng Setting 00h:Ng Setting
- Pr.118:D0G signal gelection : In... | 15:Invalid L1:Servo Amplifier 1:Servo Amplifier ’
------ Pr.118:00G signal selection : In... [00h:MNo Setting 00h:No Setfing D0h:No Setting
__Pr.119:5TOP signal selection : I... | 15:Invalid 15:Invalid 15:Invalid
------ Pr.119:5TOP signal selection : L... |00h:Mo Setting 00h:Mo Setting 00h:Mo Setting

V7

Go to next page
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(7) Specify Detailed parameters 2 as shown below.
Refer to Section 4.5.2 for details on Detailed parameters 2.

Item

Axis #1

Axis F2

Axis 73

= Detailed parameters 2 Set according to the system configuration when the syst__
{ Pr.25:Acceleration time 1 50 ms 1000 ms 1000 ms )
------ Pr.26:Acceleration time 2 1000 ms 1000 ms 1000 ms
- Pr.27:Acceleration time 3 1000 ms 1000 ms 1000 ms
{~ Pr.28:Deceleration time 1 2000 ms 1000 ms 1000 ms )
- Pr.29:Deceleration time 2 1000 ms 1000 ms 1000 ms
------ Pr.30:Deceleration time 3 1000 ms 1000 ms 1000 ms
F‘r.31:JD_G speed limit value &000,00 rmm/min &000,00 rmmjmin 500000 mm;min )
------ Pr.32:J0G operation acceleratio... [0:100 0:100 0:100
-+ Pr.33:10G operation deceleratio... [0:150 0:150 0:150
{ Pr.3%:Acceleration/deceleration ... | 1:5-curve Acceleratio... 1:5-curve Acceleratio... 1:S-curve Acceleratio...
-+ Pr.35:5-curve ratio 50 % 50 %o 50 %o
----- Pr.36:Rapid stop deceleration time | 50 ms 50 ms 50 ms

- Pr.37:5top group 1 rapid stop s...

Pr.3&:5top group 2 rapid stop s...

- Pr.39:5top group 3 rapid stop s...

Pr.40:Positioning complete signa...

- Pr.41:Allowable crcular interpal...

Pr.42:External command functio...

- Pr.83:Speed control 10x multipli. ..

Pr.84:Restart permissible value ...

- Pr.90:0Operation setting for SPD...

Pr.90:0peration setting for SPD...

- Pr.90:0peration setting for SPD...

Pr.127:Speed limit value input s...

0:Mormal Deceleratio. ..
0:Mormal Deceleratio. ..
0:Mormal Deceleratio. ..
300 ms

10.0 pm

0:External Positioning...

0:Invalid

0 pulse

0:Command Torgue
0:Command Speed
0:Switching Condition. ..
0:Input Enable

0:Mormal Deceleratio. . .
0:Mormal Deceleratio. . .
0:Mormal Deceleratio. ..
300 ms

10.0 pm

0:External Positioning. ..
0:Invalid

0 pulse

0:Command Torgue
0:Command Speed
0:5witching Candition. ..
0:Input Enable

0:Mormal Deceleratio...
0:Mormal Deceleratio.. .
0:Mormal Deceleratio...
300 ms

10.0 pm

0:External Positioning. ..
0:Invalid

0 pulse

0:Command Torgue
0:Command Speed
0:Switching Condition. ..
0:Input Enable

- Pr.95:External command signal s... | 0:Mot Used 0:Not Used 0:Mot Used
------ Pr. 122:Manual pulse generator ... | 0:Do Mot Execute Sp...  0:Do Mot Execute Sp...  0:Do Mot Execute Sp...
- Pr.123:Manual pulse generator ... | 200,00 mmj/min 200,00 mm,fmin 200.00 rrm,frmin
(8) Specify Home position return basic parameters as shown below.
Refer to Section 4.6.1 for details on Home position return basic parameters.
Item Axis #1 Axis #2 Axis #3 |

Het the values required for carrving out HPR control (Thi

Pr.43:HPR. method

* Pr.44:HPR. direction

Pr.45:HP address

- Pr.446:HPR. speed
-~ Pr.47:Creep speed

Pr 48:HPE retry

6:Data Set Method
1:Reverse Direction (...
-5000.0 prm

0.01 mm;fmin

0.01 mm/min
0:Do Not Retry HPR ...

U

Go to next page
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0:Proximity Dog Method  0:Proximity Dog Method

1:Reverse Direction (...
-5000.0 pm

100.00 mm;fmin

20.00 mm/frmin

1:Retry HPR with Limi. ..

1:Reverse Direction (...
0.0 prm

600,00 mm,/min

250,00 mm,/min

1:Retry HPR with Limi..
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(9) Specify Home position return detailed parameters as shown below.
Refer to Section 4.6.2 for details on Home position return detailed parameters.

Ttem Axis =1 | Axis 2 | Axis £3 |

= HPR detailed parameters Set the values required for carrying out HPR control {Thi_..

------ Pr.50:Setting for the movement ... | 0.0 pm 0.0 pm 0.0 pm

------ Pr.51:HPR acceleration time sele... |0:100 0:100 0:100

------ Pr.52:HPR deceleration time sel... |0:150 0:150 0:150

------ Pr.53:HP shift amount 0.0 pm -5000.0 pm 0.0 pm )

------ Pr.54:HPR. torgue limit value 300.0 % 300.0 % 300.0 %

------ Pr.55:0peration setting for inco... | 1:Positioning Control i... 1:Positioning Controli... 1:Positioning Contral i...)

------ Pr.56:5peed designation during ... |D:HPR Speed 0:HPR. Speed 0:HPR. Speed

------ Pr.57:Dwell time during HPR. retry |0 ms 0 ms 0 ms

------ Pr.36:Pulse conversion unit : HP. .. |0:Turn HPR. Request ... 0:Turn HPR Request ... 0:Turn HPR Request ...

------ Pr.&87:Pulse conversion unit : W... |0ms 0ms 0ms

5.3.3 Servo parameters

(1) Set parameters of the servo amplifier.

In the [Navigation window], select
[0000:RD77MS4], and double-click [Servo
Parameterl].

MNavigation

wstem Configuration
Mark Detection

S8l Double-click!

[+ fE' Synchronous Control Paran

I k

U

Go to next page
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B 1 ooo0R077MSA Servo parom.. X

|Operation mode
TREG  Regeneraue pton oooeE o000 o000 0000
465 | Absoute poitondetecton system o000 ool o0 oo
“30°1 | Funconseecton -1 owoamo| a0 a0 200
P Formanufacurer setng Moo-0000 w0 o000 o000
| For manufecturer sttng 1 1 1 1
R nufoctrer seting FEt ' 1 i
lick! e T —
* bngresponse 0 1 1 1]
e ke oesss o w0 0]
NP |Formanufacurer seting oowo0o 100 1000 10000
00000 1000 1000 10000
For manufoctrer seting o000 o0 o0 oo
- o o o
ncoder ot e sefey tess e a0 )
ncoder ot e 2. Tess3s 1 1 1
o marufactres setng owoerE ool oo oo
o manufactres seting oooeree| oo oo oooo |
aaneter oworre  ove|  ome oo
Touh dve seting ooo-11io| oo o000 o000
Functon seecion A-3 oooooor oo o1 ooo
{Positon controlstucure selectan w02 oo oo ool
o owosE w0 oo oo
owoowz| oo oo oowof |

Axis Writing |

Regenerative option(*REG)

Brake output{MER)
Uses electromagnetic brake interlock (MBR)
Electromagnetic brake sequence output
0| ms (0-1000)

Regenerative option setting

_l

Servo amplifier

Absolute pos. detection system sel.

Serva matar
[Enabled (Used n A8 pos. detect system)  ~ |

Encoder cable(**COP1)
Encoder cable communication method sel.

[z phase must be passed - 2-4ire =

E
F
)
&
=8
L
3
=

fmml| Component p
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(2) A Servo Parameter Setting screen appears.
Click [Function display] — [Component parts] in
the Parameter Setting screen display selection
tree, and then specify the following settings.

(3) Absolute pos. detection system selection.
: Enabled (Used in ABS pos. detect system)

(4) Switch to Axis 2 and 3, and set the parameter
settings in a manner similar to Axis 1.



5.3.4 Positioning data

MNavigation
Project

D77M54
em Setting

‘arameter

Parameter
ing Data

L:‘;'} Pods #1 Positioning DatiI
e =]

# Double-click!
Ja

5 O00RDTIMS s 1 Posit, X

OsplayFter gy A 3 | ] ( )

) ( )

No. |Operatonpatiern|  Controlmethod ‘ == e

‘<Positoning Comment>

2
3
4

s [ oo

Cammand pecd | Oveltme ©

(1) Set the positioning data.

Select [0000:RD77MS4] — [Positioning Data],
and double-click [Axis #1 Positioning Data].

(2) Axis #1 Positioning Data Setting screen
appears.

Specify positioning as shown below.

Refer to Section 4.9 for details on positioning

B - data.
Axis 1 Positioning Data
Mo. |Operation pattern Control method inﬂ:}eﬂrsp:::?at;:d Aﬁl:l:ﬁon Dehﬁl::;m Positioning address
" 0:EMD 01h:ABS Linear 1 - 0:100 0:150 35000.0 pm
<Positioning Comment>
2 0:EMD 01h:ABS Linear 1 - 0:100 0:150 F0000.0 pm
<Positioning Comment>
= 0:ENMD 01h:ABS Linear 1 - 0:100 0:150 10000.0 pm
<Positioning Comment>
Mo, Arc address Command speed Dwell time M-code Mﬁi?:m?ggal ABS direction in degrees g;ﬁ;ﬁ:;::%ﬁ:g
0.0 pm 400.00 mm fmin 0 ms 0 0:Use the setting val... 0:Use the setting value ... 0:Use the setting val...
! <Positioning Comment>
0.0 pm 400.00 mm/min 0ms 0 0:Use the setting val... 0:Use the setting value ... 0:Use the setting val...
2 <Positioning Comment:-
0.0 pm 500.00 mm/min 0ms 0 0:Use the setting val... 0:Use the setting value ... 0:Use the setting val...
3 <Positioning Comment:-

Remarks

The positioning data can be edited by selecting the range by dragging the mouse and using the
[Cut], [Copy] and [Paste] functions in the [Edit] mode.
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5.3.5 Simulation

The simulation (virtual positioning) function is designed to confirm whether the set
positioning data including the operation pattern, control method, addresses and command

speed is appropriate.

Click the button on the Axis 1

Positioning Data Setting screen.

Offline Simulation window appears.

The results of simulation with positioning data
No.1 are displayed.

The positioning data of each axis can be
simulated by changing the number in
“0000:RD77MS4 Axis Positioning Start No.” to
2,3, ...

To terminate the simulation, click the
button to close the offline simulation window.

S Click! mumee—m (1)
Display Filter [ Display Al > [
Mi~code ON sgnal Interpolation speed
No. Arcaddress | Commandspeed | Dweltme | M-ode opattmng | RS drectonindegrees | P00 SECG
. oo 400.00mmjmn 0ms 0 0:Use the setting val... 0:Use the setting value .. 0:Use the setting val..
<Positoring Comment>
, [00m 20000 mmjmn Oms 0 0:Use the settng val... 0:Use the settng value .. 0:Use the settng val,
<Pasitoning Comment>
, oo S00.00mmfmn  0ms 0 0:Use the setting val... 0:Use the settng value .. 0:Use the settng val
<Positioning Comment>
Offline Simulation == (2 )
Displaying waveform from postioning data No. 1[4 ofaxis #1.0f 0000RD77MS4
Start Address for Path
Display Magnification Gicked Goordate Positon -
W % 5o : (3)
width 100 v % heght 100 v % speed i =
£ (4)
B
£
Times ~
: ®)

The results of simulation of positioning from the address 0 are displayed.
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54 Writing to the RD77MS
The set parameters are written to RD77MS.
5.4.1 Saving the project
_ﬁ MELSOFT Simple Motion Module Setting Functi
i Project | Edit View Online Tools Wind
Simple Motion Module Data Verify...
Object »
; Print Window...
1 Print Window Preview
Printer Setup...
( e )
Click!
25 MELSOFT GX Works3 (Untitled Project) - [0000:RD771
i Project | Edit Find/Replace Convert  View C
i[9 New.. Ctrl+N
: F% Open. Ctrl+0
Close
E_cave Ctrl+S
( Save As... )
Delete... Click!
3 Project Verify...
Project Revision 2
e Change Module Type/Operation Mode...
£ 0pen (=)
Lockin: | simplemation - 0 P E-
> Name = Date modified Type
=g HESCHOOL (sdvanced) 477/20161:44 AM  GX3 File
Recent Places  [#85cH00L_(positioning) 3/21/201610:04 PM  GX3 File
- | SCHOOL (positioning,_text) 7/11/2017 1241 AM  GX3 File
Desktop.
LY
Computer
@ . (2)Input! — (3)Click!
R
Files of type: GX Works3 Project (*.@x3) - ance!
Title(a):
Other Format:
(. Open a Workspace Format Praject. .. )
'6‘ Please change the windows with this button to use workspace format project.
'Y (MELSOFT Navigator supports this format.)
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(1) Terminate the Simple Motion Module setting
tool.

Click [Project] — [Exit] on the Simple Motion
Module setting tool menu.

Click [Project] — [Save As...] on the GX Works3
menu.

(2) The Save As window appears. Input the file
name.

(3) Click the button, and the project will be
newly saved.



5.4.2

Writing to the PLC

Write settings data to the CPU module.

POINT

again.

If the data cannot be written to the CPU module, delete the data in the CPU module, and write it

For the method for deleting data, refer to Appendix 2.

(1) Connect the personal computer and CPU module with the USB cable, and set the RUN/STOP/RESET
switch of the CPU module to STOP.

s

1] MELSOFT GX Works3 ...s\A

\Doc TEST.g3
i Project Edit Find/Replace Convert View | Online | Debug Diagnostics Tool Wim
g = _IE Current Connection Destination...
8 17 8
B Do o o
Write to PLC...
T T— . '
Remote Operation(3)... CIICK'
Safety PLC Operation... 3
Redundant PLC Operation(G) 3
CPU Memeory Operation...
Delete PLC Data...
User Data ]
Set Clock..
Monitor ]
Watch ]
User Authentication... 3
Online Data Operaton [
Depey Seting  Reated Funcans
BV - | S | S - | S A
penidoseain ) * CoUBuikintemory B OMemoyCard @ InteligentFuncion Modue
Mode Name Data Nane + B @ ow  m LostGharge )
r
| B | |
Check!
71572016 12:27:34 4 ot Calasated
W@ sroe voton ode setsngioono “ . 71512018 12273400t Calated
72036 1138047 ot Calaisted L
fae_Remote Password 7/4/2016 11:38:04PM _ Not Calaiated
S8 Global Label EHl
@ GobalLabe settng 7142016 11:56:6 P ot Colosated
58 Giobal Label Intial Value @ |
€ asne = 71412016 11:56:49 P ot Caloted
BN @ |
Doty ey (3]
emory Capacty .
See aleston - :HW
Lagend p— e
are e
W o vt ey (e Soge A e
B oot ) ™
Cp s Click!

(=)=

V7

(2) Click [Online] — [Write to PLC...].

(3) An Online Data Operation dialog box appears.

Check the "Parameter " and the "Simple Motion
Module Setting:0000:RD77MS".

(4) Click the button.

Go to next page
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CESCs . (5) The dialog box for writing to the PLC appears,

and writing is started.
If the message shown left is displayed, click the

, button.

i The following file already exsts.

Are you sure you wan to overwrite it?

System Parameter

The message shown left is displayed in the
middle of writing. Click the button.

@ Overwrite contents of flash ROM. Are you sure you want to continue?

Click!

Yes

(6) After the completion of writing, the message
m‘ shown left is displayed. Click the button.

@ Completed.

Click!
OK

s

T =E8  (7) Click the button in the Online Data

29 - | SR -~ S - SO — Operation dialog box to close the dialog box.
ot
# CPUBUilt-inMemory | 5O Memory Card (@ intelligent Function Modue
o Name/Data Name. * B @ o e LastChange Sz Gy
=M TEST
& @ Parameter
& System Porameter CPU Parameter

SIS

T
3 Modue parameter 7/5/2016 12:27:34 AM | Not Calaated
a oo vt el
B Memory Card Parameter 7/4/2016 11:38:04PM_|Not Calcuated

T

742015 11559974 |Not Coleted

Lid

3

&

I

H
BIIEINIE

71472016 11:55:48 74 _|Not Cacated

——— -

sz
Legens [— e
B sease

i = « Click!
= ()

o

(8) Reset the CPU module. (Hold the RUN/STOP/RESET switch on the RESET side.)
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5.5 Test Operation
The home position return test and the test operation with written positioning data are
performed to check the operation of RD77MS.
For the Simple Motion Monitor, refer to Appendix 5.

(1) Click [Online] — [Test] of the Simple Motion

] MELSOFT Simple Motion Module Setting Function ...s\Adminis \Doc .

i Project Edit View | Online | Tools Window Help Module setting tool.

% IE e | '10 Cam Data Password 3

Backup/Restore...

Proje itor Click!

L NE CoC

- equest of arameter Inralization, EH rting...
Test "2 || (2) The Test dialog box appears, press the

button.

e Start the test mode request for the modules show as follows.
Flease dick "No”™ when stop the test mode request.

k.

Type :  RD7MMS4(Start I/0:0000)
<Caution =
- Please ensure safety before execution for the machine is actually
operating.

- When the communication between test function and module could
not communicate over 3s according to the disconnection or other
communication (writing etc.), the test mode is canceled.

- Please execute in the status in which emergency stop system is set
external and axis could always stop.

- After the connection is rhannad in test mode, the changing content
of the connection will Cljck! when test mode request again.

[ Yes ] [ Mo
Ty (3) The Operation A-xis Selectiqn dialog box -
R Y LS appears. The axis selected in [Selectable Axis
ou en sfect S aves atmost Click! No.] is moved to [Operation Axis and Display
Sekectable Axs o e i aEs Order] by clicking the button. Move the
1 E axes 1 to 3 to [Operation Axis and Display
Order], and click the button.

Click! Dows
o

V7

Go to next page
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2 0000:RD77MSAT] - Test [E=HEEETx
[[Project Test
Operation Ready 10G Operation | Home [ [
Operation Setting

|

From previous page

Setting Target | Each operatior t separately (Start Smutaneous!

) -

Ttem

) Aes ]
[ [ [ @]
It

" Rapid Stop Decel.. | 1000 ms | 1000ms | 1000 ms [—
Application Setting

Operate only in the forw e button hold

=
Feed Current Value -210905.6 um 144.71301 degre 8941.0 ym —
O Tuning o, 0 0 0 —
o
I Digital Osciloscope: 2 —

Host. 0000 RD77MS4

[E=NEEE X

] 0000:RD77MSA4[] - Test

[ Project Test

Operation Readly
‘ Operation Ais Selection

Operation Axis Servo ON/OFF

506 Operaton | ame Posibon Return | Gurrent Velue Grange [ Posioning Gperaton]

Operation Setting

Setting Target [Each operation axis s set separately (Start Smultaneously) <]

- ez | Aes
Tacetis Input! i
mene

:

200.00 mm/min | B
00 ms 1000ms
s 000 ms [1000ms

[ 1000 ms [1000ms

Application Setting

Setting Range : 0.01mmmin to 2000000000 mmjmin

Hold!

o Reverse I s

Monitor

Host. 0000 | RD77MS4

(4) The 0000:RD77MSJ ]- Test dialog box (JOG
operation test display) appears.

Click the button, and the servo

amplifiers of axes 1 to 3 are turned on.

(5) Input 200.00 mm/min in [JOG Speed] of Axis 1
in the Basic Setting field, and click the
button. While the button is held, the
axes 1 to 3 are jogging in the forward direction.
While the button is held, the axes 10 3
are jogging in the reverse direction.

The feed current value of each axis is displayed
in the Monitor field under the dialog box. Make
sure that the current value is incremented and
decremented by the JOG operation.

POINT

1. The setting method in the Basic Setting field varies depending on the object of setting.
« Setting of the same values for all operation axes (tandem operation)... The set values for the
axis 1 are applied to the axes 2 and 3.
* Individual setting of each operation axis (simultaneous start)... Perform the basic setting for
each axis.
2. The JOG operation is performed only on the axes with a check in the Target Axis checkbox.
3. If the “Operate only in the forward/reverse button hold” checkbox is unchecked, the JOG
operation will not be stopped until the or button is clicked after the operation is
started.

PRECAUTIONS

The demonstration machine has upper limit and lower limit switches for axis 3. Pay attention to its
current position. If any error occurs, click the button in the Monitor field. The error will be
reset.

If any error occurs on the axis 3 while some axes including the axis 3 are jogging, all axes will stop.

U

Go to next page
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oo e R ~ i k| (6) Switch the display to Home Position Return test

Project Test

mode.
Operation Ready 106 operatiflf | L | [ 1
e Cli iti
— 3 ick the [Home Position Return] tab.
osston o0 _— . r———
é gspfaT 200.00 mmjmin ;mn ;zmmmm/min \:

Decleraton Time...| 000ms [1000ms [1000ms =

e —

|5 Application Setting

Software Stroke Linit Setting Range : 0.01 mm/min to 20000000.00 mm/min

Ced (e [ Operate only in the forwardjreverse button hold
Hardnare Sroke Lint [T ) [ e [ B | [ W
e = Rapid stop s performed by SHIFT key.
Tool
= st sz =5
20648m 182.98490 degree | 2084.8um —
@ Tuning o o 0 —
s aror e, 0 o 0 —
— Servo Alsm o o o —
| Test Mode Host. 0000 RD77MS4

4 0000:RD77MS4(] - Test

(7) Uncheck the [Target Axis] checkboxes of the
axes not to be returned to the home positions in
the Operation Setting field.

Click [Execute], and each axis will return to the

. B home position by the home position return
) Click! method specified in the home position return

Home Positon Return Data basic parameter (Section 4.6.1).
e o ‘;:;:ﬁsw ‘;:::5:3; = The feed current value of each axis is displayed
in the Monitor field under the dialog box. After
= = = = the completion of home position return, check
B mm B B E that the axes are positioned in the home
B - position addresses specified in the home
[ v = position return basic parameters.
T — - o o =
— -
retriose = w000 o7t

o

o e = (8) Click [ servo OFF | to turn off the servo amplifiers

— — | I ] of axes 1 to 3.
Operation setting

Click!
e
[ senoon ([ sevoorr ]} | oot petomesr sy

Home Position Return Data

Go to next page
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(9) Terminate the test mode.
Click [Project] — [Exit Test] in the dialog box.

306 peraton | Fome Poston Retu | Curent Vale Change | Postening Operation
Operation Setting

= Click! ||

Cres] s
Servo ON Servo OFF Rapid stop is performed by SHIFT key.

Home Position Return Data

Mer  EH| melaoien e letappears press
the button.

The test mode is canceled.
Please pay attention to the servo OM/OFF
status of each axis for it may change as all

axes servo ON and each axis servo OFF
command change.

Click!

_J
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Chapter 6 Practice (2) Training in Positioning Control

6.1 Practice Content
In this chapter, we will learn the basic home position return operation and JOG operation
using programs.
In addition, we will practice positioning to the standby point using major positioning control
functions and positioning by specifying the point or address from the demonstration machine
operation panel.
6.2 Device Assignment
Input (X) Output (Y)
X0 READY YO PLC ready
X1 Synchronization flag Y1 All axis servo ON
X10 | Axis 1.BUSY Y10 Axis 1.Positioning start
X11 Axis 2.BUSY Y11 Axis 2.Positioning start
X12 | Axis 3.BUSY Y12 Axis 3.Positioning start
Internal relay (M)
MO [PB for GOT] Standby point M4023 | Axis 2 home position return FB operation NG flag
M1 [PB for GOT] Position selection M4030 | Axis 3 home position return FB start
M2 [PB for GOT] Indirect specification M4031 | Axis 3 home position return FB operating flag
M10 | [Operating flag] Standby point M4032 | Axis 3 home position return FB operation OK flag
M11 [Operating flag] Position selection M4033 | Axis 3 home position return FB operation NG flag
M12 | [Operating flag] Indirect specification M4110 | Axis 1 positioning FB start
M20 | [PB for GOT] Speed change (2000) M4111 | Axis 1 positioning FB operating flag
M21 | [PB for GOT] Speed change (1000) M4112 | Axis 1 positioning FB operation OK flag
M22 | [PB for GOT] Speed change (500) M4113 | Axis 1 positioning FB operation NG flag
M23 | [PB for GOT] Speed change (0) M4210 | Axis 1 speed change FB start
M1000 | [PB for GOT] Servo ON M4211 | Axis 1 speed change FB operating flag
M1010 | [PB for GOT] Axis 1 reverse rotation JOG M4212 | Axis 1 speed change FB operation OK flag
M1011 | [PB for GOT] Axis 1 forward rotation JOG M4213 | Axis 1 speed change FB operation NG flag
M1012 | [PB for GOT] Axis 2 reverse rotation JOG M4800 | FB start Standby point
M1013 | [PB for GOT] Axis 2 forward rotation JOG M4801 | FB start Position selection
M1014 | [PB for GOT] Axis 3 forward rotation JOG M4802 | FB start Indirect specification
M1015 | [PB for GOT] Axis 3 reverse rotation JOG M4910 | FB start Axis 1 speed change (2000)
M1020 | [PB for GOT] Home position return M4911 | FB start Axis 1 speed change (1000)
M1021 | Home position return trigger M4912 | FB start Axis 1 speed change (500)
M1022 | Axis 1 home position return start M4913 | FB start Axis 1 speed change (0)
M1023 | Axis 2 home position return start M6000 | JOG<home position mode
M1024 | Axis 3 home position return start M6001 | Positioning control 1
M4010 | Axis 1 home position return FB start M6010 | Error detected
M4011 | Axis 1 home position return FB operating flag | M6800 | JOG+<home position switch
M4012 | Axis 1 home position return FB operation OK flag | M6801 | Positioning control switch
M4013 | Axis 1 home position return FB operation NG flag | M6802 | Advanced synchronous control 1 switch
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Internal relay (M)

M4020

Axis 2 home position return FB start

M6803

Advanced synchronous control 2 switch

M4021

Axis 2 home position return FB operating flag

M6850

Positioning program startup

M4022

Axis 2 home position return FB operation OK flag

Data register (D)

DO D2002
Axis 1 Feed current value
D1 D2003
GOT value after calculation
D20 D2004
Axis 2 Feed current value
D21 D2005
D40 D3900 | JOG+home position return screen change device
Axis 3 Feed current value
D41 D4019 | Axis 1 home position return FB error No. storage
D640 D4029 | Axis 2 home position return FB error No. storage
Axis 1 JOG speed - —
D641 D4039 | Axis 3 home position return FB error No. storage
D642 D4118 | Axis 1 positioning FB Positioning No. storage
Axis 2 JOG speed
D643 D4119 | Axis 1 positioning FB error No. storage
D644 ) D4217 )
Axis 3 JOG speed Axis 1 speed change FB speed storage
D645 D4218
D2000 o D4219 | Axis 1 speed change FB error No. storage
52001 GOT value specification
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6.3
6.3.1

RD77MS Demonstration Machine System Configuration

System configuration
In this training, the following system with two axes is used.

Main base
R35B
(0) (1 (2) (3) (4)
Q< . = =
3 g g g
[] Q Q [e]
RO8 £ < < °
L R62P CPU RD77MS4| a E E E
£ m m m
Extension
base
t
connector RX40C7| RG60 | RG60 | RG6O
_______________ SSCNET Il cable
- o MR-J3BUS015M
Servo amplifier: Servo amplifier
LAN MR-J4-10B1 ! MR-J4-10B1
cable Axis1 . Axis2
Computer |
SSCNET Il cable
MR-J3BUS3M
L1 L1
e - N
Axis 2
140 —
120 —
100 —
80 —
]
60 —
40 —
20 —
0 °
Home position (-5, -5) .
T T 1T 17 T T T  AXs
= L 0 20 40 60 80 100 120 140 )

GOT
(Demonstration machine operation panel)
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6.3.2

Demonstration machine operation panel

Demonstration machine operation panel is as follows.

[Start screen]
Safety
AGaution

@ Please follow the instructor's directions during the training.
@ Do not remove the training unit or change the wiring

instructions

without permission. Doing so may cause failure, malfunction,

injury, or a fire.

@ Turn the power OFF when mounting or removing the unit.

@ Stop the training unit by pressing the power switch or the
emergency switch if abnormal odors or noises are detected.

@ Notify the instructor immediately if any errors occur.

@ To avoid electric shocks, do not touch the terminal
while the power is on.

@ Shut off the power or ensure that operation is safe
before opening the safety cover

[Course selection screen]

10:08

Select an attending course

[Screen switching menu]

Auxiliary
positioning
control 1

JOG -
home position Positioning control
return

Advahiced Auxiliary
positioning
control 2

synchronous
control 1

synchgonous

‘ Advanced

Servo ON

[Positioning operation screen]

Positioning operation

mo@ w1 @

0
w3 @

Continuous (1)
M3

s @
[ [

e @
C s (1
MIYO

Related positioning controls

+ Standby point positioning (Refer to Section 6.8.4)
+ Point selection positioning (Refer to Section 6.8.5)
+ Address indirect specification positioning (Refer to Section 6.8.6)

M1ZO
M15 O

- Speed change (Refer to Section 6.8.7)
+ Continuous positioning (1) (Refer to Appendix 2.3.2.)

+ Continuous positioning (2) (Refer to Appendix 2.3.3.)

+ Teaching, teaching playback (Refer to Appendix 2.3.4.)

+ Fixed-feed, fixed-feed stepping (Refer to Appendix 2.3.5.)

loe Speed setting

Axis 1 M101 M101O D640

Related positioning controls
+ JOG operation (Refer to Section 6.8.2)
+ Home position return (Refer to Section 6.8.2)

[Error display screen]

Error display screen

[ Error codes for each axis |

/e Il re
Eiar Servo Wsrmng Error

T UO¥G2407  UOYG240!

”AXIS 17 O | Q

U0¥G2607  UO¥G2606  UO¥G2688

The error display screen is common to all screens.
This screen is displayed by touching m
on each screen.

Current errors can be checked and reset.
(Refer to Section 6.8.8)



6.4 Opening the Project for RD77MS

Open the project data for practice.

(1) Click [Project] — [Open] on the GX Works3
g vesor oo SN '

Project | Edit Find/Replace Convert View ¢

[ MNew... Chrl+N

E» Open.. ctrl+0
Close Click!

B save Ctri+5
Save As...

e

— = (2) A dlalog box for opening thg project will open.
L [pe— ‘e Select “SCHOOL _(positioning_text), and click
T Name - Date modified Type the button.
& ";:?: ESCHOOL(advanced) 4/7/2016 1:44 AM GX3 File
-‘ | 4] SCHOOL (positioning text) 7/11/2017 12:41 AM_ GX3 File
Desktop Select!
=
LY
Computer
Mt 4 [0 ] L
File name: SCHOOL _(positioning_text) - ( )
Files of type: [@X Works3 Project . g<3) -] .
Ty Click!
Other Format:
(i Open 3 Workspace Format Project.... ]
@ Please change the windows with this button to use workspace format project.
(MELSOFT Navigator supports this format.)

V7

VESOr eons (3) If the message shown left is displayed, click the

button.

In the option setting shown below, set whether to automatically reflect the
changes to program editor if label name is edited in label editor.

[Other Editor] -= [Label Editor Common] -=
[Track label name automatically in program editor]

* Caution
It may take several minutes to reflect.

[F] Do not show this dialog again

1 I Click!

For the procedure for creating new project data, refer to Chapter 5.
For the programs, refer to Sections 6.6 and 6.9.




6.5

6.5.1

Simple Motion Module Setting
Set various parameters from the Simple Motion Module setting tool to use the positioning
functions of RD77MS4.

System configuration

(1) Start the Simple Motion Module setting tool.
In the [Navigation window], select [Parameter]
— [Module Information] — [0000:RD77MS4],
and double-click [Simple Motion Module
Setting].

Navigation 1 x

(2) The Simple Motion Module setting tool will start.

The system configuration window appears. Set
the system configuration.

Double-click an Axis #1 (d01).

Amplifier Setting[Axis n-g (3) The Amplifier Setting [Axis #1] dialog box
Servo Ampiffir Information appears. Set the data as shown below, and
Servo Amplifier Series [MR33wy 8 (RY) -] click the button.
Amplifier Operation Mode [standara -

Servo Amplifier Series: MR-J4(W)-B (-RJ)

[] Use as Virtual Servo Amplifier

e SR Amplifier Operation Mode: Standard
S s et o e

Servo Parameter

MR Configurator2 parameter setting screen
Servo Parameter is started and servo parameter can be set.
Setting

Set Up the servo paramster directly by the servo driver made by NIKKI
DENSO Co., Lkd,

7

Go to next page
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(4) SetAxis #2 (d02) and Axis #3 (d03) as shown

below in accordance with the procedures in
Steps (2) and (3).

Servo Amplifier Series: MR-J4(W)-B (-RJ)
Amplifier Operation Mode: Standard

6.5.2 Parameters

Mavigation

(5 0000:RD77MS4[]-Parameter X

guration

Display Fiter Display All

Item

= Gommon parameter
Pr.82:Forced stop valid/vaid
selecton
Pr.24Manual puse
generator/Incemental Sync. ENC
input selection
Pr.89:Manual puse
generatorfinaemental Sync. ENC
input type selecton

- Pr.96:0peratin cyde setting

- Pr.97:SSCNET Setting
Pr 150:Input terminal logic

selection

Pr.151:Manual puse

#1 Auis 52 s %3
The parameter does not rely on axis and relate to the whol...

Linvald
0:A-phaseB-phase Mode (4 Multiply)

1:Voltage Output/Open Colector Type:

FFFFh:Atomatic Setting

LSSONET I

Set the logic of external input sienal (upper/lower limit
sienal. stop signal, proximity doe signal. external command/...

Pr.8:speed lmit vaiue

SettingRange
0.01 to 20000000.00 mm/min

Set the maximum speed during positioning, HPR, and speed|torque operations.

Go to next page
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(1) Set parameters of the RD77MS4.

In the [Navigation window], select
[0000:RD77MS4], and double-click [Parameter].

(2) The RD77MS4 Parameter Setting screen
Bz 3 appears.

Set the parameters of each axis.
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(3) Specify Common parameters as shown below.

Item Axis #1 Axis #2 Axis #3
= Gommon parameter The parameter does not rely on axis and relate to the whole system.
R " 1:Invalid ]
valid/invalid selection '

Pr. 24:Manual pulse
generatorIncremental Sync. ENC
input selection
Pr.89:Manual pulse
generator/Incremental Sync, ENC
input type selection
Pr.96:0peration cyde setting
Pr.97:55CMNET Setting
Pr.150:Input terminal logic
zelection
Pr.151:Manual pulse

+eme IT

nnnnnn =l Cuvmm ORI

0:A-phase/B-phase Mode (4 Multiply)

1:Voltage Cutput/Open Collector Type

FFFFh:Automatic Setting
1:SSCMET IIIH

Set the logic of external input signal {upperflower limit signal, stop
signal, proximity dog sienal, external command/switchine =signal) from...

V7

Pihlmmm s | mmie

(4) Specify Basic parameters 1 as

shown below.

Item
=l Bazic parameters 1

Axis #1
Set accurdin_g to the

Axis #2

Axis #3

machine and agelicahle motor when system iz st

Pr. 1:Unit setting O:mm O:mm O:mm
Pr.2:Mo. of pulses per rotation 4194304 pulse 4194304 pulse 4194304 pulse
Pr.3:Movement amount per
e o ZDDDf urm ZDDDf urm BDDDf urm
Pr.4:Unit magnification 1:x1 Times 1:x1 Times 1:x1 Times
Pr.7:Bias speed at start 0.00 mem/min 0.00 mem/min 0.00 mem/min

(5) Specify Basic parameters 2 as shown below.

Item Axis #3

Pr.8:Speed limit value
Pr.9:Acceleration time 0
Pr. 10:Deceleration time 0

Axis #1

1000000 mm/min
100 ms
150 ms

Axis #2
Set according to the machine and appli

10000.00 mm/min
100 ms
150 ms

licable motor when system iz st .

10000.00 mm/min
100 ms
150 ms

7

Go to next page
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(6) Specify Detailed parameters 1 as shown below.

amount

limit value

Ttem Axis #1 | Bods #2 | Axis %3
=l Detailed parameters 1 S5et according to the system configuration when the system iz starte .
Pr. 11:Backlash compensation 0.0 pm 0.0 pm 0.0 pm
e | 4748354, 7 214743364.7 um 148000.0 pm
Pr. 13:Software stroke limit lower 2147483648 um -214743364.8 um -1000.0 pm

limit value

Pr. 1#:Software stroke limit
selection

Pr. 15:5oftware stroke limit

valid finvalid setting

...... timing

Pr. 19:5Speed switching mode

Pr. 20:Interpolation speed
designation method

speed control

Lower limit

Upper limit

Stop signal

Pr. 16:Command in-position width
Pr. 17:Torque limit setting value
Pr. 18:M-code ON signal output

Pr.21:Feed current value during
Pr.22:Input signal logic selection :
Pr.22:Input signal logic selection :

Pr.22:Input signal logic selection :

0:5et Software Stroke Limit
to Feed Current Value

0:Valid

10.0 pm
300.0 %

0:WITH Mode

0:5tandard Speed Switching
Maode

0:Vector Speed

0:Mot Update of Feed
Current Value

0:Megative Logic
0:Megative Logic

0:Megative Logic

0:5et Software Stroke Limit
to Feed Current Value

0:Valid

10.0 pm
300.0 %

0:WITH Mode

0:5tandard Speed Switching
Maode

0:Vector Speed

0:Mot Update of Feed
Current Value

0:Megative Logic
0:Megative Logic

0:Megative Logic

0:5et Software Stroke Limit
to Feed Current Value

0:valid

10.0 pm
300.0 %

0:WITH Mode

0:5tandard Speed Switching
Maode

0:Vector Speed

0:Mot Update of Feed
Current Yalue

0:Megative Logic
0:Megative Logic

0:Megative Logic

Proximity dog signal

Pr.22:Input signal logic selection :

0:Megative Logic

0:Megative Logic

1:Positive Logic

Pr.81:5peed-position function

0:Speed-position Switching

0:Speed-position Switching

0:5peed-position Switching

selection Control (INC Mode) Control (INC Mode) Control (INC Mode)
Pr.116:FL5 signal selection : Input ) ) ) )
------ 15:Invalid 15:Invalid L:Servo Amplifier
i g
------ i e 00h:Mo Setting 00h:Mo Setting 00h:No Setting
terminal
------ S T 15:Invalid 15:Invalid 1:Servo Amplifier
------ Eerrrlnil-:aﬁj_s Selesseiiici 00h:Mo Setting 00h:Mo Setting 00h:No Setting

Input type

7\

P
Pr.118:DOG signal selection :

15:Invalid

1:Servo Amplifier

1:Servo Amplifier

Input terminal

Pr.118:D0G signal selection :

00h:Mo Setting

00h:Mo Setting

00h:No Setting

InElut type

S
Pr.119:5TOP signal selection :

15:Invalid

15:Invalid

15:Invalid

d el S

Input terminal

Pr.119:5TQP signal selection :

00h:Mo Setting

V7

00h:Mo Setting

Go to next page
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(7) Specify Detailed parameters 2 as shown below.

Item Axis #1 Axis £2 Axis £3
------ Pr.25:Acceleration time 1 50 ms 1000 ms 1000 ms
------ Pr.26:Acceleration time 2 1000 ms 1000 ms 1000 ms
------ e 10000 100002 J000;
------ Pr.28:Deceleration time 1 2000 ms 1000 ms 1000 ms
------ Pr.29:Deceleration time 2 1000 ms 1000 ms 1000 ms
------ Pr.30:Deceleration time 3 1000 ms 1000 ms 1000 ms
I I I
------ Pr.31:10G speed limit value &000,00 mm;/min &000,00 mm,min 5000,00 mrm,min
______ Fr.3.4: 100G operation acceleraton . . .
time selection 0:100 0:100 0:100
______ Pr.33:10G operation deceleration 0:150 0:150 0:150
Pr.34:Acceleration/deceleration Li5-curve Li5-curve LiS-curve
------ e ect Acceleration/Deceleration Acceleration/Deceleration Acceleration/Deceleration
process seiechon Process Process Process
------ Pr.35:5-curve ratio 50 % 50 %% 50 %
----- Pr.36:R.apid stop deceleration time | 50 ms 50 ms 50 ms

Pr.37:Stop group 1rapid stop
selection

Pr.38:5top group 2 rapid stop
selection

Pr.39:5top group 3 rapid stop
selection

Pr.40:Positioning complete signal
output time

Pr.41:Allowable circular
interpolation error width
Pr.42:External command function
selection

Pr.83:Speed control 10x multiplier
setting for degree axis
Pr.84:Restart permissible value
range when servo OFF to ON
Pr.90:0peration setting for
SPD-TRQ Cont. mode : Torgue
initial value selection
Pr.90:0peration setting for
SPD-TRQ Cont. mode : Speed
initial value selection
Pr.90:0peration setting for
SPD-TRQ Cont. mode : Condition
selection at mode switching
Pr.127:5peed limit value input
selection at control mode switching
Pr.95:External command signal
selection

Pr.122:Manual pulse generator
speed limit mode

Pr.123:Manual pulse generator
speed limit value

0:Mormal Deceleration Stop
0:Mormal Deceleration Stop
0:Mormal Deceleration Stop
300 ms

10.0 pm

0:External Positioning Start
0:Invalid

0 pulse

0:Command Torgue

0:Command Speed

0:5witching Conditions Valid
at Mode Switching

0:Input Enable

0:Mot Used

0:Do Mot Execute Speed
Limit

200.00 mrm fmin

V7

0:Mormal Deceleration Stop
0:Mormal Deceleration Stop
0:Mormal Deceleration Stop
300 ms

10,0 pm

0:External Positioning Start
0:Invalid

0 pulse

0:Command Torgue

0:Command Speed

0:Switching Conditions Valid
at Mode Switching

0:Input Enable

0:Mot Used

0:Do Mot Execute Speed
Limit

200.00 mm/min

Go to next page
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0:Mormal Deceleration Stop
0:Mormal Deceleration Stop
0:Mormal Deceleration Stop
300 ms

10.0 pm

0:External Positioning Start
0:Invalid

0 pulse

0:Command Torgue

0:Command Speed

0:Switching Conditions Valid
at Mode Switching

0:Input Enable

0:Mot Used

0:Do Mot Execute Speed
Limit

200.00 mm/min
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(8) Specify Home position return basic parameters as shown below.

Item

Axis F1

| Axis #2

| s #3

- Pr.43:HPR. method

Pr.44:HPR. direction

- Pr.45:HP address -5000.0 pm -5000.0 pm 0.0 pm
Pr.46:HPR speed 0.01 mmjfmin 100.00 mm,/min 600,00 mmjfmin
Pr.47:Creep speed 0.01 mmjfmin 20.00 mm,/min 250.00 mmjfmin
- Pr.43:HPR retry 0 ’?“I"“mft""' PRWIthLIMIE | -\ HPR with Limit Switch | 1:Retry HPR with Limit Switch

6:Data Set Method

1:Reverse Direction (Address
Decrease Direction)

0:Proximity Dog Method

1:Reverse Direction (Address

Decrease Direction)

0:Proximity Dog Method

1:Reverse Direction (Address

Decrease Direction)

e

(9) Specify Home position return detailed parameters as shown below.

selection

selection

Pr.53:HP shift amount
r. 54 rque imit value

Item Axis £1 | Axis £2 | Axis £3
= HPR detailed parameters Set the values required for carrying out HPR control (Walid when the PL_.
Pr.50;Setting for the movement
amount after proximity dog ON 0.0 um 0.0 pm 0.0 pm
- Pr.51:HPR acceleration time 0:100 0:100 0:100
Pr.52:HPR. deceleration time 0:150 0:150 0:150
0.0 pm -5000.0 pm 0.0 pm

Pr.55:0peration setting for
incompletion of HPR.

1:Positioning Contral is
Executed

1:Positioning Control is
Executed

1:Positioning Contral is
Executed

)

Pr.57:Dwell time during HPR retry
Pr.86:Pulse conversion unit : HPR
request setting

Pr.87:Pulse conversion unit :

- Waiting time after dear signal

0:HPR. Speed

0ms

0:Turn HPR. Reguest ON at
Servo OFF

Oms

output

6.5.3 Servo parameters

Mavigation

Bx

7

Go to next
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0:HPR. Speed

0 ms

0:Turn HPR. Request OM at
Servo OFF

Oms

0:HPR. Speed

0ms

0:Turn HPR. Request OM at
Servo OFF

Oms

(1) Set parameters of the servo amplifier.

In the [Navigation window], select
[0000:RD77MS4], and double-click [Servo

Parameter].

page
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8 c000RD77MSA I Servopn X
i@adst | dRead [§set To Default Foverly [ Porameter Copy
iy Open [save As

Operation mode

& Common

o
gasic ‘Operation mode:

Extension bz | e 000
Extension 2 oA | A6s | ssobteposton etectinsystem o1
A ety | e Fomandoara s wom
Tough drive PGS |*QMK | For manufacturer setting 1] 1 1 1
or manfactre s 1 1 | 1
C I H k | uotnngmes 0002 0004, 0004
ICK! o a @ ®
p—— vaw v |ingostonrange ke wo| w0 0
For manufacurer seting w00 1000 1000
& Servo adjustments For manufacturer setting 1000.0. 1000.0| 1000.0
Basic = ‘manufacturer setting 0000 0000 0000
Extension Rotaton drecton slecton o o o

o encoder outot ousehe o0 a0l o
encoder ouput e 2 i s 1
Fiter 2 For manufacurr seting oo oo oo
Fiter 3 ornanufactuer settag w0 ool oo
paramete bodk o o oe
Tough dve setng oo oo oo
One-touch turin - L i
Gain changing ostoncotrol stuche selecion w0 oo oo
@ {@List diplay w0 owol  ooon
Functon seectan A~ w2 oo oo
one-touch g - B3 o o o
Gain/filter = Function selection A-5 0000 0000 0000
Extension For manufactrer settng w0 owol  ooon
10 For manufactuer s o oo oo
Extension 2 For manufacturer settng w0 owol  oooo
oo For e se w0 oo oo
- Formanufacturer seting wo  owol oo

Rl m—— ) For o o0 ool oo -

Selected Items Writs Axis Viriting

Regenerative option(=*REG) Brake output(MER)

Uses electromagnetic brake interlock (MER)
Electromagnetic brake sequence output

ms (0-1000)

Regenerative option setting

Regen. option is not used ~ —l

Servo amplifier

Absolute pos. detection system sel.

Servo motor
|Enabled (Usedin ABS pos. detect system) _~ |

Encoder cable(**COP1)
Encoder cable commurnication method sel

Home pos. set condition sel.

[z-phase must not be passed -

L~ .

Servo adjustments - Basic Selected Ttems Write Asdis Wiriting
Auta tuning(ATU, RSP)
Gain adjustment mode selection

[Aummnmgmnde = v]
21 [+ (140)

Serva loop gain
Load inertia moment ratia 6.50 times (0.00-300.00)

Model loop gain

rads (1.0-2000.0)

Auto tuning response

Position loop gain rad/s (1.0-2000.0)

Overshoot amount(OVA) Speed loop gain rad/s (20-65535)
Overshoot amount compensation 0 % (0-100) Spd. integral compen ms (0. 1-1000.0)

Spd. differential compen. 980 (0-1000)

s

@ 0000:RD77MS4[]-Servo p... X |

1]

ro

pu
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(2) A Servo Parameter Setting window appears.
Click [Function display] — [Component parts] in
the Parameter Setting screen display selection
tree, and then specify the following settings.

(3) Absolute pos. detect system selection.
: Enabled (Used in ABS pos. detect system)
Home pos, set condition sel.

: Z-phase must not be passed.

(4)

Click [Function display] — [Servo adjustment]

— [Basic setting] in the Parameter Setting
screen display selection tree, and then specify
the following settings.

» Gain adjustment mode selection
: Auto tuning mode 2

« Auto tuning response

121

®)

Switch to Axis 2 and 3, and set the following

parameter settings in a manner similar to Axis 1.

Item

Axis 2

Axis 3

Absolute pos. detection
system sel.

Enabled (Used in ABS
pos. detect system)

Enabled (Used in ABS
pos. detect system)

Home pos, set
condition sel.

Not need to pass
servo motor Z-phase
after power on

Need to pass servo
motor Z-phase after
power on

Gain Adjustment mode
Selection

2 gain adjustment
mode 2

2 gain adjustment
mode 2

Auto tuning response

33

30




6.5.4 Positioning data

(1) Set the positioning data.

Select [0000:RD77MS4] — [Positioning Data],
and double-click [Axis #1 Positioning Data].

Navigation Lx

B 00RO ot 1 % (2) Axis 1 Positioning Data Setting screen appears.
DisplayFilter [Display Al ] [ Datsetting Assstant_ Offine Smuation | Automatic Command Speed Cale.| | SpeCIfy positioning as ShOWI’] below.
operation patiem Control method i:i:;:i’::d "’ﬁ:’::“" Pecleratin | poitoring address ‘ e | e

<Positioring Comment>
<Positioring Comment>
<Positioning Comment>
<Positioning Comment>
<Positioning Comment>

<Positoning Comment>

<[ I
< i ] 3

Operation pattern
The operation pattern designates whether positioning of a certsin data No. i to be ended with just that data, or whether the positioning for the next data No
succession,

Axis 1 Positioning data

MNo. | Operation pattern Control method in?:)efirsp:::Tat;:d Aﬁ:’::“” Dehﬁ[:ﬁ;jlon Positioning address Arc address

1 0:END 01h:ABS Linear 1 - 0:100 0:150 0.0 pm 0.0 pm
<Positioning Comment=Standby point positioning

3 0:END 01h:ABS Linear 1 - 0:100 0:150 40000.0 pm 0.0 pm
<Positioning Comment>Pos. select positioning (No. 30)

2 0:END 01h:ABS Linear 1 - 0:100 0:150 230000.0 pm 0.0 pm
<Positioning Comment>Pos. select positioning (No. 31)

4 0:END 01h:ABS Lingar 1 - 0:100 0:150 120000.0 pm 0.0 pm
<Positioning Comment>Pos. select positioning (No. 32)

5 0:END 01h:ABS Linear 1 - 0:100 0:150 0.0 pm 0.0 pm
<Positioning Comment>Indirect designation positioning

7

Go to next page
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) M-code OM signal o Interpolation speed
Mo. Command speed Dwell time M-code it vy ABS direction in degrees e abonimethor]
0:Use the setting value D:lise the setf lue of 0:Use the setting value
2000.00 mm /rmin 100 ms of M-code ON signal AESSS' sﬁse ':%"'a ueo of Interpolation speed
1 output timing irection st degree designation method
0:Use the setting value D:lse the setf lue of 0:Use the setting value
5000.00 mmjmin 0 ms of M-code ON signal Aﬁsssiresﬁf; a':%:arii o of Interpolation speed
2 output timing g designation method
0:Use the setting value D:Use the setf lue of 0:Use the setting value
5 3000.00 mm/min O ms of M-code ON signal Aﬁsssire:?ﬁf; a':%:ariz o of Interpolation speed
output timing g designation method
0:Use the setting value 0:Use the setting value of 0:Use the setting value
- 1000.00 mmjmin O ms of M-code ON signal AiE!S direction at%e rea of Interpolation speed
output timing g designation method
0:Use the setting value 0:lse the setting value of 0:Use the setting value
; 1000.00 mm/min ~ 0ms 0 of M-code ON signal AiE!S direction atgtl‘.le rea of Interpolation speed
output timing g designation method
6.6 Position Control Program

The positioning control practice programs include various programs, such as initial
processing, JOG operation and home position return. Refer to the respective descriptions of
each program in this manual for details.

The RD77MS programs for operation have been created with GX Works3.

An explanatory drawing of the demonstration machine GOT operation panel is shown in
Section 6.3.2.

POINT

Setting of display of multiple comments

When the setting of display of multiple comments is enabled, the comments in the sequence
programs can be localized according to the displayed languages.

Click [View] — [Multiple Comments Display Setting] on the GX Works3 menu.

View ‘ Online Debug Diagnostics Teol Window |

Toolbar b Multiple Comments Display Setting ==
«  Statusbar ( Enable Multiple Comments Display
Col d Font. Comment Title -
lor an nt... -

1 D Comment

Docking Window » 2 & e |
3 =) Comment3
4 = Commentd

==

[l

v Statement Display

v | Note Display
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6.6.1

Initial processing

This program checks all parameters and starts all axes servo.

When the CPU module is set to the RUN status, the PLC READY signal will turn on. When
the PLC READY signal turns on, the program will check the servo parameters and
positioning data.

If the CPU module and RD77MS do not have any problems, the READY signal will turn on.
When the READY signal turns on, turn on the all axes servo ON command from the
demonstration machine operation panel, and the CPU module will send the all axes servo
ON command and start the servo amplifiers to complete the preparation for positioning.

(1) Input and output signal

Item Axis 1 | Axis 2 | Axis 3
PLC READY signal YO
READY signal X0
All axes servo ON Y1

POINT

The BUSY signal turns ON even when position control of movement amount 0 is executed.
However, since the ON time is short, the ON status may not to be detected in the program.
Therefore, a direct device is used in this practice.

6-15



(2) Program example

**#* Tnitial processing *#Esk

SMA03

}

RD77_1bPLC Ready
Y0

(0]

IOFF for only 1
lscan after RUN

RAT000 RD77_1bReady D
Do

RiFLC READY

RD77_1 bAllAxisServaOn
hal

[PE for GOT] RREADY(Direct)

Servo O

RiitAll axis servo OM

RIOYP

KO

RD77_1 strdwtr1 D
[0] LRequestServaOii D
UIo¥GE4351

R Servo OFF command
(Direct)

MOYP

[

RD77_1.stndxCtrl1 D
[1]LRequestServalif D
i Gi

R Zervo OFF command
(Direct)

MATQ00

MIOYP

KO

RD77_1 stndxCtri1 D
[2] LRequestServoOtf D

Ri':Zervo OFF command
(Direct)

e

[FE for GOT]
Servo ON

KIOYP

K1

RO77.1 stnduCtrl1 D
[0] uRequestServoOtf D
0¥ G4351

RitServa OFF command
(Direct)

MOYF

K1

RD77_1.ztndxCtrl1 D
[1]uRequestServoOff D
Uo¥G4451

R Servo OFF cormmand
(Dirsct)

(3) Demonstration machine operation panel

Servo ON M1000: All axes servo ON command

(4) Timing chart

ROYF

K1

RO77_1.stndxCtrl1 D
[2] uRequestServoOff D

Ri Servo OFF command
(Direct)

Servo ON
M1000

PLC READY signal (Y0)

READY signal (X0)

All axes servo ON command
(M1000)

All axes servo ON (Y1)
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6.6.2

JOG operation

This is a manual operation program to operate each axis only while the button is held down.

(1) Control data

Buffer memory

start

Item Setting value
Axis 1 Axis 2 | Axis 3
[Cd.16] Inching movement 4317 4417 4517 O (When a vall_Je other than 0 is set,
amount inching operation will be executed.)
4318 4418 4518 | Axes 1 and 2: 1.00 to 6000.00 mm/min
[Cd.17] JOG speed 4319 | 4419 | 4519 | Axis 3: 1.00 to 5000.00 mm/min
[Cd.181] Forward run JOG 30101 30111 30121
start
[Cd.182] Reverse run JOG 30102 | 30112 | 30122

Remarks

Since the default of "[Cd.16] Inching movement amount" is 0, the inching operation is not
contained in this practice program.

(2) Program example

[1] JOG operating condition item

Axis No.

input

JOG operation command

Axis 1 Axis 2 Axis 3
Forward rotation Forward rotation Forward rotation
(M1011) (M1013) (M1014)
Reverse rotation Reverse rotation Reverse rotation
(M1010) (M1012) (M1015)
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[2] Example of JOG operation program

[F¥* JOE operation and home position return FFeeE

RAGOO0

}

(73)
OG- hame
lposition mode

DA

D&40 RD77_1 stndxCtrl1 D
[0]d JOG Speed D
UG48

Axis 1JOG speed  RWJOG speed(Direct)

DkAOW

DEa2 RDT7_1.stnfxCtrl1 D
[1]LdJOG Speed D
U0¥G4418

Axis 2 JOG speed  RWJOG speed(Direct)

1022 h1023

—F

h1024

nAda11

nad021 4031

1011

M1010

DO

Dsaa RDT7_1.stnéxCtrl1 D
[2].dJOG Speed D
U0¥G4518

Axis 3 JOG speed  RW.JOG speed(Direct)

UO¥GE301010

At

Axis 2 home
position
return start

Axis 1 home
position
return start

At

Axis 3 home
position
return start

A+

Axis 1 home
position
return FB
operating flag

A+

Axis 3 home
position
return FB
operating flag

Axis 2 home
position
return FB
operating flaz
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(PE for GOT]
iz 1

forward

ratation JOG

r1010

+t

[FB for GOT]
Axis 1
reverse
rotation JOG

mA1011

Axiz 1 forward rotation
JOG start

UO¥GI01020

}

(PE for GOT]

[FE far GOT]

Axiz 1 reverse rotation

iz 1 Axis 1 JOG start
reverse forward
rotation JOG  rotation JOG

M1013 M1012 U0¥GE30111.0
— +F
[FE for GOT] [PB for GOT] Bxis 2 forward rotation
iz 2 e 2 JOG start
forward reverse
rotation JOG  rotation JOG

M1012 M1013 U0¥G30112.0
—t i

[PE for GOT]

[PB for GOT]

Axis 2 reverse rotation

Axis 2 Axiz 2 SJOG start
reverse forward
rotation JOG  rotation JOG

M1014 M101E L0¥G20121.0
—t 3
[PE for GOT] [FB for GOT] Axis 3 forward rotation
iz 3 Az 3 JOG start
forward reverse
rotation JOG  rotation JOG

M1015 1014 UO¥GEI0220
—t i

[PE for GOT]
Aixls 3

reverse
rotation JOG

[PB for GOT]
Azis 3
farward
rotation JOG

Axiz 3 reverse rotation
JOG start




[F** Error detection prograrm ¥#%#

(2288)

U0¥GE24170

MAGO10

Mxis 1 error detsction

UO¥GE2477 7

Wzis 1 servo alarim occurring

U0¥E25170

\xiz 2 error detection

UO¥GESTT T

xiz 2 servo alarm ocourring

UO¥G2E17 D

xiz 3 error detection

UO¥G2E77 7

Wiz 3 servo alarm ocourring
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Remarks

To run the programs for this practice, the GOT control programs are required.
The following GOT control programs are contained in the project data for this practice, “SCHOOL_

(positioning)_text.”

[E## TFar GOT] Gurrent value manitor *#x

Shd03

RD77_1 strfxhintr
[0ldActualPosition

}
(a0}
OFF for only
1 soan after
RUN

DMOV 5 Real current value

Do

Axiz 1 Feed current value

RO77_1.stndxhntr
[1]dActualPosition

DMOV £ peal current value

D20

Axis 2 Feed current value

RD77_1 stndixhintr
[21dActualPosition

DMOV | & Real current value

Axie 3 Feed current value

[### Switch operation mode #####

UCKGZ4TTD  UOKGZSTTO  UOKG2GTTO0 MES00 M&z02 ME303 G000
— { | 1t 1t 3t T
(51}
foxis 1 seruo  Axis Zservo Axis3seruo  |[JOG: home Aduanced Aduanced JOG home position mode
ready OM ready ON ready OM position switch contral switch  synchronous synchronous
control T switch  control 2 switch
MEE00 MBBOZ MEE03 MEO0T
f 3 FF
JOG: horme Advanced Advanced Positioning contral 1
position switch contral switch synchronous synchronous

control 1 switch

control 2 switch

[##* Positioning ladder program starting seting #4#%#

Shd03 MGBED
—
(2309)
(OFF for only Positioning proeram
startup

1 scan after

K22

MIOWP

D3200

JOG/Home position
return sereen change
device

6-20




(3) Demonstration machine operation panel [JOG+<home position return operation panel]

Feed current value

M1011: Axis 1 forward rotation JOG
M1010: Axis 1 reverse rotation JOG
M1013: Axis 2 forward rotation JOG
M1012: Axis 2 reverse rotation JOG
M1014: Axis 3 forward rotation JOG
M1015: Axis 3 reverse rotation JOG
D640 (U0¥G4319, U0¥G4318): Axis 1 JOG speed setting register
D642 (U0¥G4419, U0¥G4418): Axis 2 JOG speed setting register
D644 (U0¥G4519, U0¥G4518): Axis 3 JOG speed setting register
Feed current value (current position address):
[Md.20] Feed current value (Axis 1: U0O¥G2401, U0¥G2400, Axis 2: U0¥G2501,
U0¥G2500, Axis 3: U0¥G2601, U0¥G2600)

POINT

* Touch the set value of D640, D642 or D644, and the numeric 0 < INPUT <= 1000
input window will appear.

Change the set value (unit: mm/min) in the numeric input
window, and touch [ ENTER ]. Then, the JOG speed will be
changed.
The JOG speed input range is limited on the touch panel. (Axis
1: 0 to 1000, Axis 2: 0 to 5000, Axis 3: 0 to 3000)

» Also the address after home position return is reflected in the
feed current value.

(4) Timing chart (for Axis 1)

Forward ) JOG speed )
rotation / \ / '\

Reverse

rotation |
Forward rotation JOG
command (M1011)
[Cd.181] Forward

run JOG start

Reverse rotation JOG
command (M1010) : v
[Cd.182] Reverse

run JOG start
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6.6.3 Home position return

This program is designed for home position return.

The home position return operation for each axis is as follows.

Axis 1: Data set method
The point where home position return is executed is consider as the home
position (-5 mm).

Axes 2 and 3: Proximity dog method
After starting, the motor rotates in the home position return direction, and the
rotation is complete when the home position dog changes from ON to OFF.

Axes 2: home position -5 mm Axes 3: home position 0 mm
Dog (@)<---———— Start point
, —
L . , Dog
\ \ T ! | \ |
-150  -100  -50 0 50 100 150 (mm)
®
Start
point
®
(1) Control data
Buffer memory address
Item Setting value
Axis 1 Axis 2 Axis 3
[Cd.3] Positioning start No. | 4300 4400 4500 9001 (Machine home
position return)

POINT

When the home position return command input turns on, the module FB “M+RD77_
StartPositioning” writes the positioning start No.

(2) Output Signal
Item Axis 1 Axis 2 Axis 3
Positioning start signal Y10 Y11 Y12
POINT

When the home position return command input turns on, the module FB “M+RD77_
StartPositioning” turns on the positioning start signal.

(3) Program example
[1] Home position return condition item

Condition item Axis 1 Axis 2 Axis 3
Home p03|_t|on return M1020
command input

6-22



[2] Example of home position return program

hi1020

MTOZ1

[PE for GOT] Home
position return

k1021 U0¥G2417 4

FLS

Home position return
trigger

M1022

X 4F

Harne position return [Axis 1 home pasition

trigger

Ireturn cormplete

UO¥GE2517 4

BET

Axis 1 hore pasition
return start

M1022

g

Ixis 2 home position
Ireturn cormplete

U0¥GE2617 .4

SET

Axis 2 horme position
return start

M1024

A+

Axizs 3 home position
return complete

1022 RD77_1 brBusy D[0]
DX10

had011 UO¥G2477 1

SET

Axis 3 home position
return start

[Axlz 1 home position return FE start

KA4010

{ | AT

iz 1 home position RBUSY(Axis#1-#16)

3 i |

Axiz 1 home position Axis 1 servo ON

SET

Axis 1 home pasition
return FB start

M1022

RST

Axiz 1 horme position
return start

MA010

RST

Azis 1 home position
return FB start

[Axls 2 home position return FB start

RA40Z0

return start Direct return FB operating
flag
M4OT0 L0¥G2417 .4 RD77_1 brBusy D[0] h4011
Dx10
L ) )
i 1t 1t
Axis 1 horme position Jaxis 1 home position [RBUSYIAxis#1-416) Azis 1 home position
return FE start return comp lete (Direct) return FE operating
flag
U0¥GE2417D
|
1t
Azis 1 error
detection
hA1023 RD77_1 brBusy D[1] hA021 UO¥GE2ET7 1
Dx11
{ | A 3T i |
xis 2 home position RBUSY(Axis#1-#16) bxis 2 hore position Axis 2 serva ON
return start Direct return FB operating
flag
MAOZ0 LO¥GE2517 4 RD77_1 brBusy D[1] h4021

Dx11

SET

Axiz 2 home position
return FB start

MT023

fus 2 home position [Axis 2 home position
return FE start return comp lste

UQ¥GEE517 D

REBUSY(Axis?1-#16] Axis 2 home position
(Direct) return FB operating
flag

Axis 2 error
detection
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RET

Axis 2 hore pasition
return start

MA020

RST

Axis 2 horme position
return FB start




[Axls 3 home position return FE start

MA4030

Wo24 RD77_1 brBusy D[2] 4051 UO¥G2677 1
D12
{ | AT 3 i |
Axis 3 home position RBUSY(Azis#1-#16) Axis 3 home position Axis 3 serva ON
return start irect, return FE operating
flag
4030 LO¥G2617 .4 RD77_1 brBusy D[2] h4031

Dx12

SET

Axis 3 horme pasition
return FB start

MT024

fuxi 3 hame pasition
return FB start

lAxis 3 home pasition
return camplete

U0¥GE2617 D

RBUSY(Axis#1-%16)
(Direct)

Axiz 3 error

Axis 3 home pasition
return FB operating
flag

RST

Axiz 3 home position
return start

[YEGED]

R8T Axis & home position

return FB start

detection -
MFRD77 StartFositioning 00E 1 { M+RDT7 StartFositioning 00E )
(334 Fasitioning start FB
MHO10 0T
—— BiibEM o bENOB O—
lais 1 home Execution command Ezecution status s 1 home
Iposition position return
return FB FB operating flas
jstart
Ma012
RD77.1
[ ]| DUT:i sthdodule abhOKE O
L Worrial corplstion s 1 horme
position return
FB operation OK
flag
MA01E
{ K1 Huwsiusxs obErrE O——
Targst axis Error completion Aic 1 home
position return
FE operation NG
flag
[ ko001 UMK uStartho ouEreldlw | Ddo1e ]
Cd 3:Positionine start Ne. Error code .
Asis 1 hoires
position return
FE error No.
storase
MRD77 StartFositioning 00E 2 { MtRDT7 StartFositioning 00F )
(728) Fasitioning start FB
 ———|
020 021
—— BiibEM o bENOB O—
ltvsis 2 home Execution command Ezecution status s 2 home
Iposition position return
retur FB FB operating flas
jstart
022
RD77.1
[ ]| DUT:i sthdodule abhOKE O
Module fabel | Module lsbel Norrial corplstion Biis 2 horme
position return
FB operation OK
flag
MA02E
{ k2 Huwiusxs obErrE O——
Targst axis Error completion Ais 2 home
position return
FE operation NG
flag
{ k2001 T UWiuStsrtho ouEreidlw [{  Ddoze ]
Cd 3:Positionine start Ne. Error code Axic 2 home
position return
FE error No.
storage

For the procedure for inserting the FB, refer to Appendix 4.
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(11g)

MA030

}

M RD 77 StartPositioning 00E_3

{ MHRD77 StartPositioning 00E )

Positioning start FB

lAixis 3 home
lposition
return FB
jstart

ROT71
Ja
L

Madule labe

K3

[l

[ ke001

¥

¥

EribEM

Exgcution comrand

DUT:i sthiodule

Module label

LW dis

Target axis

Ui uStarthlo

Cd.3:Positioning start Mo,

Exgcution status

Norrral carpletion

Error completion

Error code

o bENCE

o bCKE

abErr8

o LErridiLN

nAd031

o—

i & home
position return
FB operating flaz

4032

o—

Axis 3 home
position return
FB aperstion Ok
flag

M4033

{ Daoas ]

o—

Axis 3 home
position return
FB operation NG
flag

Axiz 3 hame
position return
FE error Mo,
storage

For the procedure for inserting the FB, refer to Appendix 4.
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The following "Error detection program" is the same as that shown in p6-19.

[¥** Error detection program *###%

(2289)

U0¥GE2417D0

MEO10

Wxis 1 error detection

U0¥GE2477 7

\xiz 1 zervo alarm ocourring

U0¥G25170

Jxiz 2 error detection

UO¥G2ETT Y

Wiz 2 servo alarm ocourring

UO¥G26170

Wiz 3 error detection

UO¥GE267T 7

Izis 3 servo alarim ocourring

Errar detected

(4) Demonstration machine operation panel [JOG+<home position return operation panel]

“U0%¥G2417.4

U0%¥G2517.4

U0%¥G2617.4

M1020: Home position return command input for all axes
Axis 1 Home position return U0¥G2417.4: Home position return complete flag of Axis

1 ([Md.31] status: b4)

Axis 2 Home position return U0¥G2517.4: Home position return complete flag of Axis

2 ([Md.31] status: b4)

Axis 3 Home position return UO¥G2617.4: Home position return complete flag of Axis

(5) Timing chart (for Axis 2)

3 ([Md.31] status: b4)

\ICreep speed

Home position
return speed

Home position return
command (M1020)
Positioning start

signal (Y11)
[Md.31] Status: b4

Home position return
complete flag (UO¥G2517.4)
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6.6.4 Standby point positioning
This program is designed for positioning in the standby point (0) from any position on Axis 1.
Standby point refers to a work standby position at other than the mechanical home position.
(There may be times when the position is the same as the home position.)

(1) Control data

Buffer memory address
Item Setting value
Axis 1
[Cd.3] Positioning start No. 4300 1 (Positioning data No. 1)

POINT

When the standby point positioning command input turns on, the module FB “M+RD77_
StartPositioning” writes the positioning start No. in “[Cd.3] Positioning start No.”

(2) Output signal

Item Axis 1

Positioning start signal Y10

POINT

When the standby point positioning command input turns on, the module FB “M+RD77_
StartPositioning” turns on the positioning start signal.

(3) Program example
[1] Standby point positioning condition item

Condition item Axis 1

Standby point positioning command input MO

[2] Positioning data to be used (Positioning data No. 1)
1-axis linear control is performed on Axis 1.
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Axis 1 Positioning Data

) Axis to be Acceleration | Deceleration I
Mo. | Operation pattern Control method merplatad time No. ime No. Positioning address Arc address
1 0:END 01h:ABS Linear 1 - 0:100 0:150 0.0 pm 0.0 pm
<Positioning Comment>Standby point positioning
) M-code OM signal R Interpolation speed
Nao. Command speed Dwell time M-code e ABS direction in degrees TR
0:Use the setting value 0:lse the setti lue of 0:Use the setting value
2000.00 mm,min 100 ms 0 of M-code ON signal AESSS' Eﬁse r;%va ue o of Interpolation speed
1 output timing rection at degree designation method

[3] Example of standby point positioning program
To execute the following standby point positioning, the positioning execute program
is required.
Refer to Section 6.6.8 on positioning execute program.

[F¥* Positioning operation #E#%E

RGO 1O 10
RD77_1 bnBusy D[0] 5] 04118
DX10
: it o +F
(1541) WP fis 1 positioning
Positioning  [[PB for GOT] RBUSY(Axis#1— [Operating flae] FE positioning
lcontrol 1 [Standby point  #16)Direct) Standby point - Mo, storaee

10

SET  [Operating flag]

Standby point

(A} 14110 m4111

RD77_1brBusy DI0]  UO¥G2417F

[XEEGE)
DX10
it 3+ 3 +F 4+
SET  F& start Standby
[Cperating flag]  Axis 1 positioning  RBUSY(Axisi1- Azis 1 Azis 1 point
Standby point  FB start #16)(Direct] positianing positioning FB -
comp lete operating flag

hA4BO0 U¥G2ATF RD77_1bnBusy Dol

[Xil]
DX10
e i | 3
RST  [Operatine flael
FE start Axis 1 positioning  [RBUSY(Axis#1- Standby point
Standby paint  |complete #16)Direct)
Uo¥G2417 D
[YEEDT]
i |
RET FB start Standby
Axiz 1 error point
detection

(4) Demonstration machine operation panel [Positioning operation screen]
M10: Standby point positioning in-operation flag
Standby point MO: Standby point positioning command input of Axis 1
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6.6.5

(5) Timing chart

Axis 1

Standby point positioning
command input (MO0)

Positioning start signal (Y10)

Standby point positioning
in-operation flag (M10)

Point selection positioning

Axis 2
Start position
o Standby point (0)

This program positions the Axis 1 in the point specified on the demonstration machine
operation panel. The positioning address corresponds to the point No.

(1) Control data

Item

Buffer memory address

Axis 1

Setting value

[Cd.3] Positioning start No.

4300

2 to 4 (Positioning data No. 2 to 4)

POINT

When the point selection positioning command input turns on, the module FB “M+RD77_
StartPositioning” writes the positioning start No. in “[Cd.3] Positioning start No.”

(2) Output signal

Item

Axis 1

Positioning start signal

Y10

POINT

When the point selection positioning command input turns on, the module FB “M+RD77_
StartPositioning” turns on the positioning start signal.
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(3) Program example

[1] Point selection positioning condition item

Condition item

Axis 1

Point No. input

One of the values 30, 31 or 32 has been input in D2000.

Point selection positioning
command input

M1

[2] Positioning data to be used (Positioning data Nos. 2 to 4)
1-axis linear control is performed on Axis 1.
The point No. is equal to the positioning data No. The positioning data No. to be

used is switched according to the point No.

input on the demonstration machine

operation panel. (30 = Positioning data No. 2, 31 = Positioning data No. 3, 32 =
Positioning data No. 4)

Axis 1 Positioning Data

6-30

) Axis to be Acceleration | Deceleration S
Mo. | Operation pattern Control method el time Mo. time No. Positioning address Arc address
2 0:END 01h:ABS Linear 1 0:100 0:150 40000.0 pm 0.0 pum
<Positioning Comment>Pos. select positioning (No. 30)
3 0:END 01h:ABS Linear 1 0:100 0:150 80000.0 pm 0.0 pm
<Positioning Comment>=Pos. select positioning (No. 31)
4 0:END 01h:ABS Linear 1 0:100 0:150 120000.0 pm 0.0 pm
<Positioning Comment>Pos. select positioning (No. 32)
) M-code OM signal N Interpolation speed
Mo, Command speed Dwell ime M-code et e ABS direction in degrees descmiaiion methord
0:Use the setting value 0:Use the set lue of 0:Use the setting value
5000.00 mmjmin 0 ms 0 of M-code ON signal AESSS' Sﬁse ':% ValUR 0T of Interpolation speed
2 output timing Irection at degree designation method
0:Use the setting value 0:Use the setti | £ 0:Use the setting value
= 3000.00 mm,min 0ms 0 of M-code ON signal AE!SSE' sﬁse ':% valle o of Interpolation speed
output timing Irection at dedree  Jecignation method
0:Use the setting value 0:Use the setting value of 0:Use the setting value
1000.00 mmjmin 0 ms 0 of M-code OM signal Aﬁs direction at%e ree of Interpolation speed
4 output timing g designation method




[3] Example of point selection positioning program
To execute the following point selection positioning, the positioning execute
program is required .
Refer to Section 6.6.8 on positioning execute program.

Axis 1 error
detection
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RET

M1 M1
RD77_1 brBusy DI0] 500 0 KZ 03118
DX10
—t A 3
GOT value LI #xis 1 positioning
[FE for GOT]  RBUSY(Axistl- [Operating fla] specification FE positioning
Pogition #16)Direct) Position selection - - Mo. storage
selection
D2000 T ] BEEEE]
= GOT value MOYE Axis 1 positioning
specification FE8 positioning
52600 Kaz 2] BEEEE]
GOT value MOyE Axis 1 positianing
specification FE positioning
54118 KZ Ga116 K4 T
»= Axis 1 = Axis 1 positioning ZET  [Operating fla]
positioning FE FE pasitioning Na Fasition
positioning No storage selection
stnrage
W11 Ma110 RD77 1 brBusy D[0] U0¥G2417F K3 111 e
DX10
— +F +F F o
BET  FB start Position
[Operating flsg]  Axis 1 positioning~ RBUSY(Axis#1-  Axis 1 Aixie 1 selection
Position FB start #16)(Direct] positioning positioning FB -
selection complete operating flag
RD77 1 brBius
301 M11 UO¥GE2417F p
v DMl M1
B0
— it it 4 F
RST  [Operating flss]
FB start [Operating ilae] lAxie 1 positioning  [REUSY Posltion
Fosition Position selection  |complete [axisit1-#16) -se\ectmn
selection (Direct)
I0¥G24170
MAE0T

FE start Position
sslection




(4) Demonstration machine operation panel
[Positioning operation screen]

Value specification Setting for D2000: Point No. input
M11: Standby point positioning in-operation flag
Position selection M1: Point selection positioning command input

POINT

Touch the set Value specification Setting for D2000, and the numeric 0 <= INPUT <= 140
input window will appear.

Input the point No. in the numerical input window, and touch the 78 9 Cancel
[ENTER ]. Then, the point will be changed.
If a value other than 30, 31 and 32 has been set, the point selection 4156 < DEL
positioning program will not operate even when the point selection 11513 AC
positioning command input turns on.

(5) Timing chart

Command speed

Point selection positioning
command input (M1)

Positioning start signal
(Y10)

Point selection positioning
in-operation flag (M11)

6.6.6 Address indirect specification positioning
This program is designed to position the Axis 1 in the address specified on the
demonstration machine operation panel.

(1) Positioning data (Positioning data No. 5)

Buffer memory address
Item Setting range
Axis 1
[Da.6] Positioning address/ 6046 -214748364.8 to
movement amount 6047 214748364.7 pm™

*1. When the address indirect specification positioning is executed, the value input on the demonstration
machine operation panel (x10000) is set.

6-32



(2) Control data

Item

Buffer memory address

Axis 1

Setting value

[Cd.3] Positioning start No.

4300

5 (Positioning data No. 5)

POINT

When the address indirect specification positioning command input turns on, the module FB
“M+RD77_StartPositioning” writes the positioning start No. in “[Cd.3] Positioning start No.”

(3) Output signal

Item

Axis 1

Positioning start signal

Y10

POINT

When the address indirect specification positioning command input turns on, the module FB
“M+RD77_StartPositioning” turns on the positioning start signal.

(4) Program example

[1] Address indirect specification positioning condition item

Condition item

Axis 1 Axis 2

Address input

D2000""

command input

Address indirect specification positioning

M2

*1. When 50 is input in D2000, the address is (Axis 1) = (50).

[2] Positioning data to be used (Positioning data No. 5)
1-axis linear control is performed on Axis 1.
The positioning address of each axis is changed to the current value set in “[Da.6]
Positioning address/movement amount” of positioning data No. 5 when the address
indirect specification positioning is executed.

Axis 1 Positioning Data

<Positioning Comment =Indirect designation positioning

) Axis to be Acceleration | Deceleration T
Nao. | Operation pattern Control method mkrpoated time Na. time No. Positioning address Arc address
0:END 01h:ABS Linear 1 - 0:100 0:150 0.0 pm 0.0 pm

. M-code ON signal R Interpolation speed

Mo, Command speed Dwell time M-code stk Eavariey ABS direction in dearees desrysabion method
0:Use the setting value Dilse the seti lue of 0:Use the setting value

1000.00 mm/fmin 0 ms 0 of M-code OM signal £U5€ INe SETing Vale of ¢ 1 terpolation speed

output timing
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[3] Example of address indirect specification positioning program
To execute the following address indirect specification positioning, the positioning
execute program is required.

Refer to Section 6.6.8 on positioning execute program.

D2000

D GOT value

K10000 D2002

GOT value after

[PE for GOT]  RBUSY(Axis?-

[Operating flag]

MAOWP

specification calculation
2 RO77_1 bnBusy Dl0] M12 K5 04118
DX10
it A+ 3

#ixie 1 positioning
FB positioning

Indirect #16)Direct] Indirect designation - No. storazs
desiznation
D2002 UO¥GE0AE
BMOVE 0T vale  Axis 1Mo 6
after pasitioning
calculstion  dsts/positioning
N odrese
iH
SET [Operating flaz]
Tdirect
-dasignatiun
M1z Ma110 RD77_1brBusy D[0] UO¥G241TF Ma1z WMAE0Z
D10
— A +F A A
SET o start direct
[Operating flsg] Axis 1 positioning  RBUSY(Axis#l—  Axis 1 Aixis 1 designation
Indirect FB start #16)(Direct] positioning positioning FB -
designation complete operation OK
flag
MAB02 UO¥G241TF RD77_1bnBusy D[0] W12
D10
—t 1} s
R8T [Operating flsg]
FE start doxis 1 positioning  [REUSY(Axisit1— Tdirect
Indirect complete #16)Direct) -designatiun
desienation
UO¥G24170 e
|
RST

Axiz 1 error
detection
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(4) Demonstration machine operation panel
[Positioning operation screen]
Value specification Setting for D2000: Positioning address input
M12: Address indirect specification positioning in-operation flag
Indirect specification M2: Address indirect specification positioning
command input

POINT

Touch the set value of D2000 setting, and the numeric input window 0 <= INPUT <= 140
will appear.

Input the positioning address (unit: mm) in the numeric input {8 9 'Cancel
window, and touch [ ENTER ]. Then, the positioning address will be TITETE DEL
-

changed.
1 1 AC

The allowable positioning address input range (0 to 140) is limited
on the touch panel.

(5) Timing chart
Axis 2

Start position Specified address
[ O

Axis 1
Address indirect specification
positioning command input
(M2)

Positioning start signal (Y10)

Address indirect specification
positioning in-operation flag
(M12)
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6.6.7

Speed change

This program is designed to change the speed in three stages during positioning and
temporarily stop the positioning operation.

The speed can be changed to the speed selected on the demonstration machine operation
panel during standby point positioning, point selection positioning, address indirect
specification positioning, continuous positioning (1), continuous positioning (2), teaching/
teaching playback and fixed-feed/fixed-feed stepping operation.

(1) Control data

Buffer memory address
Item Setting range
Axis 1

4314 0.00, 500.00, 1000.00, 2000.00

[Cd.14] New speed value 4315 (mm/min)™

*1. The speed is set to the speed selected on the demonstration machine operation panel.

POINT

When the speed is changed, the module FB “M+RD77_ChangeSpeed” writes the value selected
on the demonstration machine operation panel in "[Cd.14] New speed value."

(2) Program example

[1] Speed change condition item

Condition item Axis 1
M20 Speed change (2000 mm/min)
Speed change M21 Speed change (1000 mm/min)
command input M22 Speed change (500 mm/min)
M23 Temporary stop (0 mm/min)
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[2] Example of speed change program

[F** Speed change program *FFek

MBO01 14211 123
Ko Daz17
— +F ¥
(1510} DMOVP fuis 1 speed changs
Positioning  Axls 1 speed  [[PB far GOT)

FB spesd storage
bontral 1 chanesFB  |Speed changs -
operating flee  [(0)

1145913

SET

FE start &xis 1 speed

- charze (0]

mM22

K50000 04217
I

DA fixis 1 speed chanee
[FE: for GOT] FB speed storaze

Spesd changs -
(5007

hAd512

SET

FB start Axiz 1 speed

- changs (500

hA21

K100000 04217
I

DOYF Axis 1 speed change

[PB for GOT] FB spesd storage
Speed change -
(1000}

114911

SET - FB start Axis 1 speed

- change (1000)

MZ0

K200000 D217

I

DhZH fixis 1 speed change
[PE for GOT] FE speed storaze

Speed chanse -
(2000}

14510

SET  F5 start fude 1 speed

- chanze (2000)
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[F** Speed changs program *ks

h4e13 w210
f
(2080)

FB start Axis Axiz 1 speed
1 speed change FB start
ichange (01

h4012
— —

FE start Axis
1 speed
ichange (500)

M4911

1 —

FE start Axis
1 speed
Ichanee
(1000)

MAS10

— —

FE start Axis
1 speed
chanze
(2000)

n4211

hA4513

|
(2075) RET B ctart Ais 1
laxis 1 speed speed changs (0)

lchange FB
loperating flaz

hAd512

RET e start Anis 1
speed change

-(500)

114911

RSTFg start Axis 1
speed chanee
000)

-

M4510

RSTFE start Axis 1
speed chanee
000)

"

M RD77 ChangeSpeed 00E 1 ( M+RDT77_ChangeSpesd OOF )

(2080} Spesd chargs FB
hA4210 hA4211
— EribEM obENOB
laxis 1 speed Exgcution cormrand Execution status fxis 1 speed
chanze FB change FB
lstart operating flag
hd212
RD771
[ } DUT:isthindule o bOKE
Madule label Module label MNaorral cornp letion s 1 speed
change FB

operation OK flag

md213
{ K1 H uwiuaxis obErrB
Target axis Error completion P —
change FB
operation NG flag
[ D4217  } UDiudSpeedChangeyalue ouErridUw [{  Dazin }
I —— Cd.14:MNew speed value Error code JR —
charge FE change FB
speed storage error Mo,
storage
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(3) Demonstration machine operation panel
2000 M20: Speed change command (2000 mm/min)
1000 M21: Speed change command (1000 mm/min)
500 M22: Speed change command (500 mm/min)

0 M23: Temporary stop command (0 mm/min) —
2000 1000 (500 | O
|| M20 (| M21 ||M22 | MZ23

(4) Timing chart

During operation

: 2000 mm/min

1000 mm/min
500 mm/min

Speed change \1—‘ \ : ( : / | CI_I_
command input (M20) : '

Speed change \l_\ \ : \ I

command input (M21) \'l—l \ '
Speed change '
command input (M22) \l_l

Speed change
command input (M23)

POINT

» The speed can be changed only during standby point positioning, point selection positioning,
address indirect specification positioning, continuous positioning (1), continuous positioning (2),
teaching/teaching playback and fixed-feed/fixed-feed stepping operation.

» The command speed only for Axis 1 is changed. The interpolation speed for standby point
positioning and address indirect specification positioning is the composite speed based on the
command speed for Axis 1 after the speed is changed.

» The speed cannot be changed while decelerating.
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6.6.8

Positioning execute program
This program is used to execute the standby point positioning, point selection positioning

and address indirect specification positioning.

When one of these positioning command inputs turns on, the module FB “M+RD77_

StartPositioning:”

« writes the start No. compatible with each positioning in “[Cd.3] Positioning start No.” and

« turns on the positioning start signal (Y10) to perform the positioning.

Example of each positioning program

[+ Positioning FB *xt

(1675)

(1680)

MAAB00 R0
¢
FE start Axiz 1 positioning FB
[Standby point start
hid801
—
FE start
Pasition
[selection
hidg02
—
FE start
[direct
designation
M ROT7 StartPositioning 00E_4 { MHRD77 StartPositioning OCE )
Positioning start FB
n4110 Ma111
— BribEN o bENOE O—
s 1 Execution cormmand Execution status Ais 1
positioning FE positioning FB
jstart operating flag
112
RD77_1
[ H DUT: sthiodule o hOKE o]
Wodule label Module label Marmal completion i 1
positioning FB
operation OK
flag
hid113
[ Kl H Uik obErE o
Target axis Error cormp letion e 1
positioning FB
operation NG
flag
[ Dane  Huw:iuStartNa cuErrduw ({ D411 ]
Ais 1 Cd 3:Positioning start Mo Error code s 1
positioning FB positioning
positioning FB error No
MNo. storage storage

POINT

The module FB “M+RD77_StartPositioning” performs positioning differently depending on the start
No. (positioning data) written in “{Cd.3] Positioning start No.”
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6.7 Writing to the RD77MS

The set parameters are written to RD77MS.

6.7.1 Saving the project

= e (1) Terminate the Simple Motion Module setting
j MELSOFT Simple Mation Module Setting Funct tool.

Project| Edit View cniline ook Winda Click [Projec.:t]—>[Exit] on the Simple Motion
Module setting tool menu.

Simple Motion Module Data Verify...
Object 3
Print Window...

Print Window Preview

Printer Setup...

Exit
B railaniens

ﬁ Servo Parameter
= §% Positioning Data

o

ﬂ MELSOFT GX Works3 ...op¥SCHOOL¥SCHOOL (Pt

Click!

(2) Click [Project] — [Save] on the GX Works3
menu.

! Project | Edit Find/Replace Convert View C

[ MNew.. Ctrl+N
B Open.. Ctrl+0
Close
| A sSave Ctrl+S )
' Save As.. Click!
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6.7.2 Writing to the PLC

Write settings data to the CPU module.

(1) Connect the personal computer and CPU module with the USB cable, and set the RUN/STOP/RESET

switch of the CPU module to STOP.

o

ﬁ MELSOFT GX Works3 ...s\Admini: \Doc

TEST.g3

i Project Edit Find/Replace Convert View Online  Debug Disgnostics Tool Wini

Current Connection Destination...

OPAs&Ele T -|i6 0

Doz o

(tpd | S A S CEE

M) "

Write to PLC...

Click!

Remote Operation(S)...

le Configuration Safety PLC Operation... 3
e Redundant PLC Operation(G) »
N
CPU Memary Operation...
B @ Device Delete PLC Data...
B [ Parameter User Data 3
m Parameter Set Clock...
Monitor 3
Onlne Dsts Operston o Es
Diloy Seting_ Relsed Funcsons
2 - | R | S - | SO -
Ceman) =
penicmeain ) * CUBuitinmenory B omenoyCad (@ iteligentFunctonModde
‘Modue Name/Data Name * B B ow Tite Last Change sz (Byte) 4]
I
5 Parameter g\ |
Check! omam e
= 71572016 33105 A _ ot Colaoted
W @ swoieroson Hode setsng:0000: I oewi | 7/5/2016 3:33:05 AM _ Not Caauated
7142016 11:3:047M ot Calasated
[P = 72015 1138047 ot Colaisted
S & Gobal Label |
@ dobaLabe settng 7142016 11:56:5 7 ot Colaoted
S Global Label Initial Value |
& s 4 7/4/2016 11:56:49PM _|Not Calalated
T i
Dty erey e[S
[ —
e ey e
o
[ o
Lot e ey o
O - s
- Devcsatl amary (i Sie ) e
- - . e
B e Click!
(C=)=
MELSOFT GX Works3 %

Mismatch in CPU parameter between project
and PLC.
Do you want to continue writing to PLC?

Caution
- Please make it in RUN status after writing CPU parameter
and all pregram files and then RESET CPU.

- Unable to execute the device memory writing.
Please write device memory again after writing CPU
parameter and then RESET CPU,

- Please execute the following operation when setting latch in the
device setting of CPU parameter because the value which is different
from the one before writing in the device of latch range is set.
1.Read device memory of the range set in latch.

2.Make the CPU STOP and write CPU parameter/system

parameter.

3.Write device memory.

4.Make it in RUN status after RESET CPL'

Click!

U

(2) Click [Online] — [Write to PLC...].

(3) An Online Data Operation dialog box appears.

Check the "Parameter " and the "Simple Motion
Module Setting:0000:RD77MS".

(4) Click the button.

(5) If the message shown left is displayed, click the

button.

Go to next page
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From previous page

MELSOFT GX Works3

i The following fik: already exists.

Are you sure you wan to ovenwrite it?

Systam Paramater

Click! ke
I Yes U Yes toall l '
(T oy T

@ Overwrite contents of flash ROM. Are you sure you want to continue?

Click!

e

s
(eLsorT oxvore

@ Completed,

Click!

e

[Online Data Operstion =l
S _— =T
BV - | BT~
=]

Open/Close All(T) Deselect All(N) * W 3D Henory card
Modde Name/Data Name. $ B @ o w
= Hy SCHOOL_(posi) 160318 &
~
¥
@ +
J_oem ]
~
2 [
~ 1/13/2016 10:20:10 ... |Not Calculated
@ [ [
~ 1/13/2016 10:20:10 ... |Not Calculated
T T
] nsame
-
0= | for—— -
. o
_ o = Click!
5 ‘ .= Click!
L=

(6) The dialog box for writing to the PLC appears,
and writing is started.

If the message shown left is displayed, click the

button.

The message shown left is displayed in the
middle of writing. Click the button.

(7) After the completion of writing, the message
shown left is displayed. Click the button.

(8) Click the button in the Online Data
Operation dialog box to close the dialog box.

(9) Reset the CPU module. (Hold the RUN/STOP/RESET switch on the RESET side.)
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6.8 Demonstration Machine Operation
Execute the positioning operations in accordance with the programs stated in Section 6.6
operating the demonstration machine operation panel.
If any positioning operation cannot be performed, refer to the troubleshooting (Section 6.8.8).
To confirm the current value of each parameter, use the Simple Motion Monitor. (refer to
Appendix 5.)

6.8.1 Starting the servo amplifiers

- = (1) Set the CPU module RUN/STOP/RESET switch to
Safety instructions "RUN".

@ Please follow the instructor' s directions during the training. (2) The StartUp screen will appear. Touch to

@ Do not remove the training unit or change the wiring d|sp|ay the course selection screen
without permission. Doing so may cause failure, malfunction, !
injury, or a fire.

@ Turn the power OFF when mounting or removing the unit.

@ Stop the training unit by pressing the power switch or the
emergency switch if abnormal odors or noises are detected

@ Notify the instructor immediately if any errors occur.

@ To avoid electric shocks, do not touch the terminal
while the power is on.

@ Shut off the power or ensure that operation is safe
before opening the sajg Ae

Course selection e (3) Touch iQ'RSé'L‘S'r‘:emO“O“ on the course selection

screen to display the screen switching menu.

iQ-R Simple motion iQ-R Motion controller
Course Course

LTI (4) Touch | 572 9N |on the screen switching menu,

and the servo amplifiers of Axis 1 to Axis 3 will
JOG - Auxiliary
home position Positioning control positioning
return control 1

start.
Advanced Advanced Auxiliary
synchronous synchronous positioning
control 1 control 2 control 2
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6.8.2 JOG operation

Auxiliary
sitioning control positioning
control 1

Advanced Advanced Auxiliary
synchronous synchronous positioning
control 1 control 2 control 2

@ Servo ON
M1000
Servo ON

JOG - home position return operation

m

— U0¥G2417. 4 U0xG2517. 4 U0%G2617. 4

Error occurred

M6010

) Touch [ JOG+home position return | on the screen

switching menu.

The JOG+home position return operation screen
will appear.

Touch the

JOG+home position
M6800

screen will

be operable.

on the JOG*home

position return operation screen to turn on M6800,
and the JOG+home position return operation

(3) While the JOG button for each axis shown below is kept touched, the JOG operation is performed at the
speed (mm/min) displayed in the speed setting field. The current address (mm) is displayed in the feed

current value field.

Item Axis 1 Axis 2 Axis 3
JOG operation | Forward rotation M1011 M1013 M1014
command Reverse rotation M1010 M1012 M1015
Speed setting D640 D642 D644

Speed setting

Feed current valug

JOG button

| JOG speed |

| Feed current value |

V

Go to next page
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(4) Set the JOG speed arbitrarily. Touch the set value
Speed setting of the axis JOG speed to be changed. The
numeric input window will appear.

(5) Input the JOG speed with the numeric keys.
The input range is shown below.

0 < INPUT <= 1000

Axis No. | JOG speed setting range (mm/min)
Axis 1 1to 1000
Axis 2 1 to 5000
Axis 3 1 to 3000

Touch [ ENTER ], and the input value will be
reflected as the JOG speed.

(Then, the numeric input window will close.)

Perform the JOG operation as stated in (3), and
make sure that the JOG speed has been changed.
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6.8.3 Home position return
Perform operation on the JOG+shome position return operation screen in the same manner
as in the case of the JOG operation.

U0¥G2417.4 Uo¥G62517.4 Uo¥62617.4
(2) (1)
(1) Touch Home position return [M1020], and home position return will be started.

(2) After the operation is stopped, check Axis 1 home position return U0¥G2417.4, Axis 2 home position
return UO¥G2517.4 and Axis 3 home position return U0O¥G2617.4. If the axes have returned correctly to
their home positions, the lamps of the axes are on.

WV

(3) When the home position return has been normally
Feed current value completed, check that the positioning addresses
are the values shown left (home position
addresses).

(4) After the completion of home position return, touch

JOG+home position
MB300 to turn off M6800.

Touch to display the screen switching menu.

Screen

switching
The menu is

i displayed.

mm

n retum

4 | U0¥62517,
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6.8.4 Standby point positioning

Screen switch menu

Auxiliary
positioning
control 1

JOG
home position
return

Advanced
synchronous
control 1

Advanced
synchronous
control 2

Auxiliary
positioning
conirol 2

Servo ON
Cancel M1000

Positioning operation

0 20 40 60 80 100 120 140

1000 |(500
M21 [ M22

Standby point
positioning start

tting

2000 (1000 | 500
M20 | M21 [ M22

r occurred

Me010

(2) Touch

(3) Touch

(1) Touch on the screen switching

menu.
Positioning operation screen appears.

Positioning

operation on the positioning operation

screen to turn on the positioning command
M6001, and the positioning operation screen will
be operable.

Standby point
MO

from the current position to the standby point
address (0).

M10 is on during standby point positioning
operation.

, and the Axis 1 will be moved

The positioning trajectory obtained on the
positioning operation screen is displayed in the
positioning graph.

It is recommended to perform the standby point
positioning after positioning by JOG operation.

Go to next page
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From previous page

The standby point positioning trajectory is as shown below.

[Operation example]
Axis 2 Standby point positioning from (50, -5)

-5 mm
I .
-5 mm : Axis 1
Home Standby point " (Current position) 0 20 40 B0 80 100 120 140
position 0.5

e

(4) Upon completion of standby point positioning,
make sure that the feed current value of X-axis is
0.0 mm.

POINT

» The speed can be changed during positioning operation. For the speed change, refer to
Section 6.8.7.
» The display mode of the positioning operation screen can be changed.

(1) Touch

(2) The screen will be set to the zoom in mode, and the
positioning graph will be zoomed in.
While the positioning command M6001 is on,
positioning can be started by the positioning start
button on the right side of the screen.

20 40 60 80 100 120 140

000 (1000 (/1500 | 0
20 | M21 |M22 | M23

(3) Touch (e

normal mode.
At this time, the positioning graph in the zoom in mode will be deleted. (The graph in the
normal mode will not be deleted.)

* Touch , and the positioning graph (in the normal mode) can be deleted.
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6.8.5

Point selection
Perform operation on the positioning operation screen in the same manner as in the case of
the standby point positioning.

(1) Touch the set value of D2000 setting, and the
numeric input window will appear.

(2) Input one of 30, 31 and 32, and touch to
reflect the input value.

The positioning address for each point (input

value) is shown below.
{18 9 'Cancel :
POINT Positioning address (mm)

A5 e < [DEL 30 40.0
31 80.0

2 3 AC 32 120.0
00

O (3) Touch | Position selection | ‘44 the Axis 1 will be positioned in the address corresponding to the

M1
point input in (2).
M11 is on during point selection positioning operation.

The point selection positioning trajectory is as shown below.

[Operation example]
Address indirect specification positioning
from (20, -5) to point 32

(Current position) 30 31 32

® 0 O O

Axis 1
40 mm 80 mm 120 mm

e

(4) Upon completion of the address indirect
— ) specification positioning, check that the positioning
Axis X Axis Y address of X-axis in the feed current value field

120.0) un mm corresponds to the point set in (2).

80 100

POINT

The speed can be changed during positioning operation. For the speed change, refer to
Section 6.8.7.
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6.8.6 Address indirect specification positioning
Perform operation on the positioning operation screen in the same manner as in the case of

the standby point positioning and point selection positioning.
(1) Touch the set value of D2000 setting, and the
numeric input window will appear.

ng ]
_ (2) Input the positioning address arbitrarily.
The input range is from 0 to 140 (mm).
0 <= INPUT <= 140 . .
Touch [ ENTER |, and the input value will be

7 8 9 Ca ncel reflected.

(Example) When the input value is 70: (Axis 1) =
(70)
41757176 F<"DELY

2 '3

M12 O (3) Touch | ndirect S,\F/l’gcmca“o" , and the Axis 1 will be positioned in the positioning address input in
g 2).

M12 is on during address indirect specification positioning operation.

The address indirect specification positioning trajectory is as shown below.

[Operation example]
Axis 2 Address indirect specification positioning from (20, -5) to (70, -5)

-5 mm
Axis 1
Smm—O1— @ O 0 20 40 80 80 100 120 140
Home (Current position) (Specified position)
position

(4) Upon completion of point selection positioning,
check that the positioning address of X-axis in the
feed current value field is the value set in (2).

V7

Go to next page
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6.8.7

O ¥ (5) To terminate the positioning, touch F;Orfgriggg:]g )
i enu
600 1| IR turn off the positioning command M6001.

From previous page

—

Touch to display the screen switching
menu.

e

Servo ON (6) Touch SWSO%N to stop the servo amplifiers of
M1000 Axes 1 to 3.

POINT

Section 6.8.7.

The speed can be changed during positioning operation. For the speed change, refer to

Speed change

The speed can be changed by touching one of the following buttons on the positioning
operation screen during standby point positioning, point selection positioning, address
indirect specification positioning, continuous positioning (1), continuous positioning (2),
teaching/teaching playback and fixed-feed/fixed-feed stepping operation.

| 12000 {1000 | 500 | ©
wi | M20 || M21 || M22 | M23

* Touch| 2%9 | and the speed will be changed to 2000 mm/min.

* Touch| %9 | and the speed will be changed to 1000 mm/min.

« Touch| % | and the speed will be changed to 500 mm/min.

» Touch M%3 , and the positioning will be suspended (speed 0 mm/min).
POINT

The speed can be changed any number of times during positioning operation.
However, do not perform operation during deceleration. A minor error will occur.
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6.8.8 Troubleshooting

When the module does not work, check the following points.
On the GOT screen, the error codes are displayed in decimal notation.

Check item

Countermeasures

Check that the servo amplifiers have
started (all axes servo ON).

Servo ON

m1o00 | ON the

If the servo amplifiers have not started, touch
screen switching menu.

Check that the CPU module is
running.

If it is not running, set the RUN/STOP/RESET switch to “RUN”.

Check that the module is not being
tested by the Simple Motion setting
tool.

If it is being tested, terminate the test. (Refer to Section 5.5.)

Check that all necessary parameters
have been written to the
programmable controllers.

Re-write the project data referring to Section 5.4.2.

Check that no errors have occurred.
(ERR.LED of RD77MS is on.)

Check that Error
occurred M6010 is
not on.

Error occurred
B V5010

If any error has occurred, cancel the error as stated below.

« Touch to display the error screen. Touch [ Error reset |, and
the error will be reset.

Error display screen

Instructions —

\ Error codes for each axis |

Servo Warning Error
Error __code
U0¥G2

Error
Axis 1
Axis 2
UO¥G2607  UOYG2606  UOY¥G2688
0 6433 0

+ Touch smgo%N on the screen switching menu to turn off the all

axes servo, and reset the CPU module. (Hold the RUN/STOP/
RESET switch on the RESET side.)
After resetting the error, it is recommended to perform home position
return (refer to Section 6.8.3).

Check that the upper or lower limit of
the positioning address of Axis 3 is
not exceeded by JOG operation.

If any of the following error codes is displayed on the error screen, the
upper or lower limit of the positioning address of Axis 3 is exceeded.
Touch to reset the error, and take appropriate measures.

UO¥G2607  UOY¥G2606  UO¥G2688

Error code Operation error Countermeasures
The uoper limit of » Perform reverse rotation
6404 ositicE)npin address is JOG operation.
6405 P 9 Perform home position
exceeded.
return.
- Perform forward rotation
The lower limit of :
e . JOG operation.
6549 positioning address is L
Perform home position
exceeded.
return.
Perform JOG operation in
Positioning is started the direction in which the
6433 after any of the above error does not occur.
€rror occurs. Perform home position
return.
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Check item

Countermeasures

Check whether home position return
is not performed when the servo
parameter “PC17 Function selection
C-4” has been set to the default
(0000H) and the JOG operation has
not been performed.

(6522 is stored as the error code.)

Perform home position return after JOG operation.

Check whether a point inapplicable to
point selection positioning has not
been set.

If a point other than 30, 31 and 32 has been set, point selection
positioning cannot be performed. Set one of 30, 31 and 32.

The positioning operation time is
short (the speed cannot be changed).

If the positioning operation time is short and the speed cannot be
changed, start the positioning while touching the button of the desired
speed.
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6.9 Sequence Program List
This shows a list of the sequence programs.

[F** Tnitial processing **Exk

Shid03 RD77_1bPLC Ready
Y0
}
(0)
IOFF for only 1 RWPLG READY

lscan after RN

WHoon  RD771bRead
vD
Dxo

— {

RD77_1 balldxisServoln
hal

[PB for GOT]  RREADY
Servo ON (Direct)

WAL axis serva ON

[ RD77_1 strfatrl D
[0]uRequestServaff D
U0¥G4351
e Ri:Servo OFF command
(Direct)
Ko RD77_1 st D
[1]uRequestServa0ff D
MCAE: R:Servo OFF command
(Direct)
Ko RD77_1 st D
[2]uRequestServaOff D
UD¥GAE51
MCAE: RW:Servo OFF command
(Direct)
W00
K1 RD77_1 stnéxCtrll D
[0] uRequestZervaOH D
Lyt UOKGA351
MOVP RiW:Zervo OFF command
[PE for GOT] (Direct)
e I
Ki RD77_1stnfxCtrll D
[1]uRequestServo0fi D
MO RW:Seruo OFF corrrmand
(Direct)
K1 RD77 1 stnfootrl D
[2]uRequestServoOfi D
MCHE RW:Seruo OFF corrrmand
Direct,
[ox* TFar GOT] Current value monitor *# &
SM403
RD77_1 strfshintr B
[0] dActualPosition
|

(401

IOFF for only 1
lscan after RUN

BMOY  preal current value Axis 1 Fesd current

value

RD77_1.stndxhintr D20
[1]dActualPosition

BMOY  preal current value Axis 2 Fesd current

valug
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RD77_1 stndxhintr Dao
[2] dActualPosition

DMOV. RiReal current value Axis 3 Feed current

valug




[F** Switch o

eration mode wkEsx

UO¥GZ4770  UDY¥GZST70  UO¥GZETT.0 WMEB00 MEB01 MEBO2 MEB03 ME00D
i 1t { 1t 3+ 3+ 3+
(51)
fxis 1servo Awis 2servo Awis3servo  JOG-home  Positionine  Advanced Advanced JOG* home position
Iready ON ready Oh ready Oh position switch control switch synchronous — synchronous rmode
control 1 control 2
switch switch
WMEE00 MEE01 MBB02 MBB03 ME001
1t 3+ 3+
JOG- horme Positioning Advanced Advanced Paositioning contral 1
position switch control switch synchronous — synchronous
control 1 control 2
switch switch
[##* JOG gperation and home position return #46EE
MEO00
D640 RDT7_1 stnéuCtrl D
[0l.LdJOG Speed D
¢ U0¥GA3E
(73} BMEY e 1 J0G speed  RUWSIOE speed(Direct)
LIOG- home
position mode
DB4Z ROT7_1stréuCtrll D
[1]udJOG Speed D
U0¥GA4E
BMEY e 2 U0G speed  RUWSIOG speediDirect)
D644 ROT7_1strfuCtrll D
[2]udJOG Speed D
U0¥GAS1E
BMOV e 300G speed RIWSIOG spasdiD rect)
M1022 M1023 w1024 MA011 4021 MA031 M1011 M1010 UO¥GE30101.0
3 A o A A A fh A
Axis 1 home  Axis 2 home  Axis3hame  Axis 1home  Axis 2 home  Agis 3home  [[PB for GOT]  [PB for GOT] Axis 1 forward rotation
position return position return position return position retumn position position dxis 1 farward Auis 1 reverse JOG start
start start start FE operating  return FB return FE rotation JOG  rotation JOG
1lag operating flsg operating flag
M1010 M1011 U0¥G30102.0
— +F
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(FE for GOT]
cis 1 reverse
Fotation JOG

1012

[PB for GOT]
ducis 1 forward
rotation JOG

mM1012

Axls 1 reverse rotation
JOG start

U0¥GE20111.0

I

(FE for GOT]

ap

[PE for GOT]

Axiz Z forward rotation

Axis 2 farward Axis 2 reverse JOG start
rotation JOG  rotation JOG

M1072 M1013 UO¥GE301120
it +F

[FE for GOT]
ficis 2 reverse
rotstion JOG

1014

}

[PE for GOT]
Az 2 forward
rotstion JOG

1015

Axiz 2 reverse rotation
JOG start

UO¥GE30210

(FE for GOT]

dt

[PE for GOT]

Axiz 2 forward rotation

Axiz 3 farward Axls 3 reverse JOG start
rotation JOG  ratation JOG

m1015 hA1014 U0¥G30122.0
—t +F

[PE for GOT]
Axis 3 reverse
rotation JOG

[PE for GOT]
Axiz 3 forward
rotation JOG

Axis 3 reverse rotation
JOG start




M1020

I

M1021

[FE: for GOT]
Home position
return

M1021

}

UO¥G2417.4

FLS Heme position retum

trigeer

1022

Home position
return trizzer

M1022

dt

s 1 hame
pasition return
corplete

UD¥G2517 .4

SET Aotz 1 home position

return start

RTO23

=

Axiz 2 home
position return
cornp lete

UO¥GEZ617.4

—F

SET

Axiz 2 home position
return start

M1024

Axis 3 hame
position return
cornplete

ROTI1brBusy . paaniq U0¥G2477.1
_Dlo]
D10

fuxie 3 hame pasition
return start

w
|
—

Axis 1 home position return FE start

[FE]

I

Axis T home
position return
start

+F 3+ i |

REUSY(Axis#1 Axis 1home  Axis 1 serva
-#16)(Direct)  position return O
FB operating

SET

Axiz 1 home position
return FB start

hT022

RET Aotz 1 home position

return start

RA4C10

RST

Axiz 1 home position
return FB start

Axis 2 home position return FE start
MAOZ0

Axis 2 home
position return
start

flag
14010 uoyazat7a  ROTIAbBus  yanqy
y Dlo]
DX10
—t { AF 1t
xis 1hame  |ixis 1hame  [REUSY Axis 1 hame
position return [position return [Axis#1-#16)  position return
FB start cornp lete Direct FB operating
3
UO¥G2417D
—
Axle 1 error
detection
woze RDW—I;{‘?E‘B”SV W02 UO$E2ET7.1
DX11
—t it 4+t ¥

RBUSY(Axis#1 Axiz 2 home  Axis 2 servo
-#16)(Direct)  position return OR
FB operating

Axiz 2 home position
return FB start

M1023

flag
M4020 LO¥G2E17.4 RD73-[‘)§?BUS 4021
011

—t { A-F 1t

iz 2 home  |Axis 2 home  [REUSY Axis 2 home
position return jposition return {[Axis#1-#16)  position return
FB start comp lete (Direct) FE operating

tlag
UQ¥GZ517.D
[E—

Axiz 2 error
detection

Axiz 2 home position

RA4020
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Axiz 2 home position
return FB start

- -




(234)

(728)

[Axis 3 home position return FB start

Cd 3:Positioning start No

Error code

6-58

RD77_1bnBusy
n1024 - hA4031 UO¥G2E77 1
D[2] RA40B0
DXz
—t +F At i |
SET Axiz 3 home position
Axis 3 home  RBUSY(Axis#1 Axis Shome  Axis 3 servo return FB start
position return —#16)(Direct)  posttion return ON
start FB operating
flag
RD77_1 brBus
hA4030 U0¥GE2617 4 - hid031
y Dl2] h1024
Dx12
—t { | AT i |
R=T fixls 3 hore position
Axis 3 hame  |Axis 3 hame REBUSY Azis 3 home return start
position return [position return [Axis#1-#16)  position return
FB start cornp lete Direct. FE operating
I
UO¥G2617.D AT
—
2=l Al 3 home position
Axiz 3 error return FB start
detection
M ROT7 StartPaositioning 00E 1 { MHRD77 StartPositioning O0E )
Positioning start FB
4010 m4011
— BribEN o bhENOB i
i 1 home Execution comrmand Execution status s 1 home
lposition return position return
FEB start FB operating
ez
mida12
RD77_1
[ }{DUT i sthadule abCKE o
Module label Module label Morrmal cormp letion s 1 home
position return
FEB operstion
Ok flag
h4013
[ k1 Huwiuaxs obErrE O
Tarzet axis Error comp letion iz 1 home
position return
FBE operation
NG flag
[ Keool  HuwiuStarths ouErdUw [{  Ddo1e ]
Cd 31 Positioning start Mo Error code i 1 home
position return
FE error No.
starage
M ROTT StartPaositioning 00E_2 { MHRD77 StartPositioning O0E )
Positioning start FB
e
4020 m4021
. BribEN o bhENOB ]
i 2 home Execution comrmand Execution status s 2 home
position return position return
FE start FB operating
flag
md0z2
RD77_1
[ 7} puTiisthodule o hOKEB P m—
Module label Module label Morrmal cormp letion s 2 home
position return
FB operation
Ok flag
hid023
[ kz  Huwiusxs obErrE O
Tarzet axis Error comp letion Axis 2 home
position return
FBE operation
NG flag
[ Keool  }HuwiuStarths ouErdUw [{  Ddoze ]

Axis 2 horne
position return
FE error Mo,
storage




(11g)

MAAO30

}

M RD 7T StartPositioning 00E_3 { MHRD77 StartPositioning O0E )
Positioning start FB

l#ixis 3 home
lposition return
FE start

RO77.1
r
L

Module label

!

[

K3 Huwsiaxis obErrB

[ keool  }HuwiuStarths ouEridUw |[{ Ddoam ]

EtibEMN o bENCE

hAd031

Exgcution command Exgcution status

Fgm—

Hxis 3 home
position return
FB operating
flag

4032

DUT:i stModuls o hOKE

Module label Morrmal cormp letion

Fg mm—

Axiz 3 home
position return
FEB operstion
Ok flag

r4033

Target axis Error completion

o

Azis 3 horme
position return
FE operation
NG flag

Cd 3:Positioning start Mo Error code Bxds 3 home

position return
FE error Mo,
storage

[*#* Speed change program **Exs

(1510}

MAGO0T

md211

}

Positioning
lcontral 1

dt

Axis 1 speed
charge FB
operating flaz

[PE for GOT]
Speed change
(o)

mz2

I

DMOVE

KO

D4217

Axie 1 speed change
FB speed storaze

SET

M4513

FB start Axis 1 speed
change

[FB for GOT]
Speed change

(500)

w21

DrOYE

KE0000

D4z217

Axis 1 speed chanze
FB speed storage

SET

n4512

FB start Axis 1 speed
change (500}

I

[FB for GOT]
Speed chanze
(1000}

A2

}

DRAOWP

E100000

D4217

Axiz 1 speed chanee
FB speed storaze

ZET

44511

FB start Axis 1 speed
chargs [1000)

[PE for GOT]
Spesd change
(2000)

DMOVE

KZ200000

D4z217

Axis 1 speed change
FB speed storage
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BET

14510

FB start Axis 1 speed
change (2000)




[#** Positioning operation #4#+

K1 [SERRE]

RD77_1 bnBusy.
MAGO0T [i50e] - - 10
D[o]
DX10
¢ { | 3 At
(1541}
Positioning [FE for GOT]  REBUSY(Axis#1 [Operating
contral 1 Stamdby point  -#16)Direct]  flaz] Standby

point

MOYF

Axis 1 positioning FB
positioning No.
storage

SET  [Cperating fisg]

-Standby point

14800

Mo 14110 9077—‘[‘;55“” Uo¥E2MTF 4111
Swio
— +F +F +F +F
[Operating flsg]  Axis 1 RBUSY(Axis#1 Axis 1 Axis 1

SET  FB start Standby

point
Standby point  positioning FE  ~#16)Direct)  positioning  positioning FB -
complete operating flas
ROT7 1 hrBusy
W4E0D UoERATR B
blo] W10
Swio
—t 1 A
RST [Operating flae]
FE start s 1 RBLS (it Standby point
Standby point  |positioning #1860 Direct) -
complete
UO$G24170 o
'_
RET B etart Standby
focie 1 error Rt
detection -
RO77.1 briBusy.
2 - - iRl
Dlo] D2000 K30 K2 [SERRE
DH10
—
GOT valie MOYE Auxis 1 pasitioning FE
[FE for GOT]  REUS¥(AxsE! [Operatine e Rt ining Mo
Position -#16)Direct)  flag] Position - - storage
sslection selection
D200 ] &) [BERRF]
GOT value MayE Axis 1 pasitioning FB
spenification nasitianing Mo
- - e
02000 waz ] IR
GOT value MOVE Axis 1 positioning FB
specification positioning No.
- - e
53118 ¥z BEYRE 3 ikl
Ao 1 = Ao 1 SET  [Operating flag]
positioning FB positioning FB Position selection
positioning Na positioning Ma.
storase storase
ROT7 1 hrBusy
M1 14110 B UO¥E2M T M4111
blo] 14801
Sxio
—t 3 A 3 4+
SET B etart Positian
[Cperating flag] A 1 RELSY(Axist] Aoxis 1 focis 1 selection

n11

Position positioning FE  -#18)Direct)  positioning positioning FB
zelection complete operating flag

14501 W1 UD¥G2A17F RDTT-[‘)[%E‘E“SV

Dx10
—t i | i | 3
FE start [Operatine flae] [Axis 1 REUSY(Axist
Pasition Pasition lpositioning #1600 irect)
zelection zelection lcomplete
Uo¥ G247 D

RET  [Operating flael

Position selection

4801

[EE—

Axiz 1 error
detection
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RET FB start Position

selection




D2000 K10000

D200z

D% GOT value EOT value atter
specificatio calculation
I
RDTT.1 brBusy_
M2 olo] iz K5 D4118
DX10
—t En A-F
MOYE #xis 1 positioning FE
[FE for GOT]  REBUSY(Axs?1 [Operatine positioning No
Indirect -#16)Direct)  flaz] Indirect storags
sesieration Aot L
02002 UG¥GEDIE
DMOVE o7 value  axis 1Ho &
after positioning
calculstion  data/positioning
[ e
M2
SET  [Operating fisg]
Indirect designation
ROD771 brBusy
h12 MA110 - U0¥G2417F 4112
plal MAE02
Bx10
— +F +F +F A
SET  FB start Indirect
[Operating flag]  Axis 1 RBUSY(Azisi1 Axis 1 Axis 1 designatian

Indirect positioning FE  -#16)Direct)  positionine positioning FB
esination et S Boeraon ok L
flag
RD77_1 briBusy
hdz02 U0¥GE2417 F -
Dlo] m12
Dx10
—t i | 3+
RST [Operating flag]
FB start Acis 1 REBUSY{(Axisit1 Indirect designation
Indirect positioning FH6)Direct)
Sesionation frnpietc —
Uo¥G2417 D0 T
[E—
RST  FB start Fdirect
Axiz 1 error desigration
detection -
[F¥ Positioning FO #X##%
4800 hd4110
¢
(1675)
FBE start Axiz 1 positioning FB
[Standby point start
hi4201
—
FE start
Position
leelection
n4202
e
FE start
ndirect
desiznation
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M RD 7T StartPositioning 00E_4 { MHRD77 StartPositioning 00F )

(1680} Positioning start FB
nd110 h4111
. BtibEM o bENOE O
i 1 Execution comrmand Exgcution status i 1
Ipositioning FB positioning FB
lstart operating flag
hid112
RD77_1
[ H DUTi sthadule 0bOKB o—o
WModule label Module label Morrmal cormp letion i 1

positioning FB
operation Ok

flag
hid113
[ K1 HUwiusxs obErE O—
Target axis Error comp letion i 1
positioning FB
operation NG
flag
[ Dane  HuwiuStartio ouErliUw [{ Dame ]
i 1 Cd 3:Positioning start Mo. Error code Ascie 1
positioning FB positioning
positioning FE errar Mo,
Mo. storage storage
[*#* Speed change program **Exk
nAS13 hA210
¢ O—
(2089)
FE start Axis 1 Azis 1 speed
lspeed change change FB start
0,
hide12
—
FE start Axis 1
lepeed change
(500)
hA4911
— —
FBE start Axis 1
lepeed changze
(10007
h4o10
—
FE start Axzis 1
lepeed changze
2000]
n4211 373
¢
(2075) ST FE start Axs 1
ixiz 1 speed (sp)eed charge
chanze FB Q
loperating flag -7
[YEERE

RET  PE start Auie 1
speed change
00

7

hAdE11

RET  FB start Axis 1
speed change
000,

"

114310

RET FE start Axis 1
speed change

-(2000)
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W RD77 ChangeSpeed 00F 1 ( MHRD77 ChangeSpeed OOE )

(2080} Spesd changs FB
210 h4211
. BtibEM o bENOE O
laxis 1 speed Execution comrmand Exgcution status s 1 speed
chanze FB change FB
lstart operating flag
htd212
RD77_1
[ H DUTi sthadule 0bOKB o—o
WModule label Module label Morrmal cormp letion s 1 speed
change FB
operation Ok
flag
hid213
[ K1 HUwiusxs obErE O—
Target axis Error comp letion I —
change FB
operation NG
flag
{ D4217  }HUDiiudSpesdChangsvalue ouErliUw [{ Da219 ]
s 1 speed Cd.14:Mew speed value Error code Ascls 1 spesd
change FB charge FE
speed storage error Mo,
storage

[*#** Errar detection program s
Uo¥G2417 D MEDT0

i o—
(2289)

Wxis 1 error Error detected
detection

UO¥G2477 7

—

iz 1 servo
jalarm ocourring

UQ¥GE2517 D

—

Wzis 2 error
detection

UQ¥GE2ETT.T

— —

Wxis 2 serva
jalarm occurring

UO¥GE2617.0

— —

s 3 error
detection

UO¥G2677 7

e

iz 3 servo
jalarm occurring
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[+ Pasitioning ladder program starting setting s+

Shad03 MEBS0

—t o
(2308}
(OFF for only 1 Positionine

lscan after RUN program startup

K22 D300

MOVP JOG/Harme
pasition retum

screen change
L e

{END ——
(2315)
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Chapter 7 Advanced Synchronous Control Practice

71 What is the Synchronous Control?
"Synchronous control" can be achieved using software instead of controlling mechanically
with gear, shaft, speed change gear or cam, etc.
"Synchronous control" synchronizes movement with the input axis (servo input axis or
synchronous encoder axis), by setting "parameters for synchronous control" and starting
synchronous control on each output axis.

7.1.1  Synchronous control modules

The module is used in synchronous control as follows.

|Synchronous parameters |

Main shaft module

Input axis module Input axis Main shaft ~ Main shaft

(Main shaft main) composite gear  gear

Synchronous encoder
axis parameters

Synchronous encoder axis J

Main shaft
clutch

Servo input axis
parameters

» Input axis
(Main shaft sub)

Servo input axis

Auxiliary axis module

i
1
T co
I
I
I

Output axis

I module
1

Auxiliary  Auxiliary mﬁﬂ
shaft gear shaft clutch Auxiliary
shaft
composite
gear
[
! Speed
i Srl]?eed change
| gegr:ge 1 gear module Cam data
: ! |
Aucxiliary shaft : Output axis ¢ i
|

POINT

 Input axis module can be set to one of servo input axis or synchronous encoder axis.

» Speed change gear can be arranged on one of main shaft side, auxiliary shaft side or after
composite auxiliary shaft gear.

+ Set the travel value of input axis module so large as possible to prevent the speed fluctuation of
output axis module in the synchronous control. If the travel value of input axis module is small,

synchronous parameter.

the speed fluctuation of output axis module may occur depending on the setting for

» The following items can be monitored using the simple motion module setting Function; each
synchronous control monitor data and the rotation direction of main shaft main input axis, main
shaft sub input axis, auxiliary shaft axis, and output axis (cam axis feed current value).
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7.1.2

Synchronous control module list
The number of modules that can be used with synchronous control is shown below.
(Indicates the number of modules for RD77MS4.)

Classification

Name

Parts

Maximum number of usable

NunTobdeJIZer Number per axis
Servo input axis — 4 —
Input axis module Synchronous encoder . 4 .
axis
Main shaft main input ”Ej) 4 ]
axis )
Main shaft sub input £
axis P E_\ 4 !
Main shaft module | Composite main shaft 4 1
gear
Main shaft gear 4 1
Main shaft clutch 4 1
Auxiliary shaft axis 4 1
Auxiliary shaft gear 4 1
Auxiliary axis
module
Auxiliary shaft clutch 4 1
Auxiliary shaft 4 1
composite gear
Speed change gear
module Speed change gear 4 2
Output axis module | Output axis 4 1
Cam data Cam data — Up to 256 —
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7.1.3 Servo input axes
Servo input axes are used to drive input axes based on the position of servo motors
controlled with the simple motion module.
Load Buffer
Symbol Setting item Setting details Setting value Default memory
cycle
address
» Setin decimal.
Sets the current 0: Disable
Servo inbut axis value type from 1: Feed current value
Pr.300 tvpe P which the servo 2: Real current value 0 32800+10n
yp input axis input 3: Servo command When
value is generated. value power
4: Feedback value turned
- : ON
Servo input axis Sritolgti?r:formmg » Set in decimal
Pr.301 | smoothing time ng . ’ 0 328001+10n
processing for input | 0 to 5000 [ms]
constant
values.
Servo input axis . . .
Sets the time to » Setin decimal. .
Pr.302 ggiseensation advance or delay | -2147483648 O‘ff‘lgon 0 ggggggﬂgz
P : the phase. t0 2147483647 [us] y
advance time
(?:r:c;;?spuaz)s(les Sets the time fo + Set in decimal
Pr.303 P reflect phase 1 10 328004+10n
compensation . 0 to 65535 [ms]
: compensation.
time constant
» Setin decimal. When
0: No rotation power
direction restriction | t,rned
Servo input axis | Set if restricting the | 1: Permit only when ON
Pr.304 | rotation direction | input travel value to current value is 0 328005+10n
restriction a single direction. increase direction
2: Permit only when
current value is
decrease direction
n: Axis No. - 1

*1. Set the value as follows in a program.

0 to 32767: Set as a decimal.
32768 to 65535: Convert into a hexadecimal and set.
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7.1.4 Synchronous encoder axes
Use if driving input axes with input pulses from externally connected synchronous encoders.

Load Buffer
Symbol | Setting item Setting details Setting value Default memory
cycle
address
» Setin decimal.
0: Disable
1: Incremental
synchronous encoder
Synchronous | Sets the type of 10710 ;li;jgp:gi’;wj
Pr.320 | encoder axis | synchronous amplifier 0 34720+20j
type encoder axis used. (Connectable servo
amplifier: Axis 1 to
axis 16)
201: Synchronous
encoder via CPU
» Set in hexadecimal
« Sets the notation.
synchronous Hooo i )
encoder axis unit. Control unit
i . 0: mm, 1: inch,
. The p<.)S|tr|]on“ur11|t 2: degree,
Smonous | 55810 sne
Pr.321 | encoder axis S No. of position 0003H | 34721+20j
unit settin unit]” range. decimal point digits
9 + The speed unit is O0to9
set in the “x1 to —> Speed time unit
10 [control 0: second [s],
. 1: minute [min]
unit/s, or control
unit/min]” range. Hgo._ofspee_d . When
ecimal point digits power
0to9
turned
Sets the numerator ON
Synchronous | for converting » Setin decimal.
encoder axis | synchronous -2147483648 to .
Pr.322 | unit encoder axis 2147483647 1 34722+20J.
. 34723+20j
conversion encoder pulses to [Synchronous encoder
numerator synchronous axis position unit]!
encoder axis units.
Sets the
denominator for
Synchronous .
encoder axis converting
Pr323 | unit synchronous « Setin decimal. 1 34724+20j
) . encoder axis 110 2147483647 [pulse] 34725+20j
conversion
) encoder pulses to
denominator
synchronous
encoder axis units.
Synchronous | Sets the « Setin decimal.
Pr 324 encoder axis | synchronous 1to 2147483647 4000 34726+20j
' length per encoder axis length | [Synchronous encoder 34727+20j
cycle per cycle. axis position unit]!
Synchronogs Set if performing
encoder axis smoothin » Setin decimal
Pr.325 | smoothing ng . ' 0 34728+20j
time processing for input | 0 to 5000 [ms]
values.
constant
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Load Buffer
Symbol | Setting item Setting details Setting value Default memory
cycle
address
Synchronous
encoder axis | Sets the time to » Setin decimal. . .
Pr.326 | phase advance or delay | -2147483648 to Operalt'm 0 gj;g?:gg!
compensation | the phase. 2147483647 [us] | Y©© J
advance time
Synchronous
encoder axis | Sets the time to . Setin decimal
Pr.327 | phase . reflect phage 0 to 65535 [ms]” 10 34732+20j
compensation | compensation.
time constant
» Set in decimal.
0: No rotation direction
Synchronous restriction
encoder axis | Set if restricting the | 1: Permit only when
Pr.328 | rotation input travel value to current value is increase 0 34733+20j
direction a single direction. direction
restriction 2: Permit only When When
current value is
decrease direction power
turned
+ Set the resolution ON
of the synchronous
encoder when the
synchronous
Resolution of encoder axis type is . .
synchronous set to synghronous » Setin decimal. 34734+20)
Pr.329 encoder via encoder via CPU. -2147483648 to 0 34735+20]
* If O orless is set, 2147483647 [pulse]
CPU .
the input value of
synchronous
encoder via CPU is
processed as 32-bit
counter.

j: Synchronous encoder axis No. - 1
*1. Synchronous encoder axis position unit
*2. Set the value as follows in a program.

0 to 32767: Set as a decimal.
32768 to 65535: Convert into a hexadecimal and set.
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71.5

(2D

Main shaft main input axis
This is the input axis at the main shaft module main side. This is the reference for the main

shaft position.

Symbol S?ttmg Setting details Setting value e Default R L
item cycle address
. Sets the input '. S?t in decimal. When
Main axis No. at the 0: Disable startin
Pr.400 | input S 1 to 16: Servo input axis™ g 0 36400+200n
. main shaft input . synchronous
axis No. oo 801 to 804:
main side. . control
Synchronous encoder axis

n: Axis No. - 1

*1. The range from axis 1 to 2 is valid in the 2-axis module, from axis 1 to 4 is valid in the 4-axis module,
from axis 1 to 8 is valid in the 8-axis module.

7.1.6 Main shaft sub input axis
This is the input axis at the main shaft module sub side. This is used if entering a
compensation amount for the main shaft main input axis position.
Symbol Sfattlng Setting details Setting value L Default Ry
item cycle address
Sets the input .. S?’t in decimal. When
Sub axis No. at the 0: Disable startin
I= Pr.401 | input main sh.aft inout 1 to 16: Servo input axis™ s nchron%us 0 36401+200n
= axis No. : PUt 1 801 to 804: 4
sub side. . control
Synchronous encoder axis
n: Axis No. - 1
*1. The range from axis 1 to 2 is valid in the 2-axis module, from axis 1 to 4 is valid in the 4-axis module,
from axis 1 to 8 is valid in the 8-axis module.
7.1.7 Composite main shaft gear

The main shaft main input axis and main shaft sub input axis travel values are compounded

and transferred to the main shaft gear.
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Symbol S?ttmg Setting details Setting value ra Default L I
item cycle address
» Set in hexadecimal
Selects the input H notation.
Iue ooo o
Composite sz osition = Mai input methiod
mp P 0:Noinput | Operation
Pr.402 | main shaft | method from 1: Input + cvele 0001H | 36402+200n
gear main input axis 2: Input - y
and sub input Sub input method
axis. 0: No input
1: Input +
2: Input -
n: Axis No. - 1
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Main shaft gear

The gear ratio for which the travel value after the composite main shaft gear is set is
converted and transferred.

Symbol S?ttmg Setting details Setting value e Default EEL I L
item cycle address
Main shaft Sets the main ¢ Set in decimal.
Pr.403 | gear shaft gear -2147483648 to When 1 36404+200n
36405+200n
numerator numerator. 2147483647 ;
starting
. ; synchronous
Pr.404 M:;rr] . sﬁ;?tthsar:wam + Set in decimal. control 1 36406+200n
AU | gear 9 1 to 2147483647 36407+200n
denominator | denominator.
n: Axis No. - 1

7.1.9 Main shaft clutch
The main shaft travel value is turned ON and OFF with the clutch and transferred.
This is used if conveying/isolating command pulses from main shaft input to the output axis

module side, and controlling servo motor operation/stoppage.

Load
cycle

Buffer memory
address

Setting

¢ Default
item

Symbol Setting details Setting value

» Set in hexadecimal

notation.
Hoooo
T% ON control mode
0: No clutch
1: Clutch
command
ON/OFF
2: Clutch
command
leading edge
3: Clutch
command
trailing edge
4: Address mode
5: High-speed
input request
— OFF control mode

shaft Sets the clutch 0: OFF control
clutch !
control method.

invalid
control 1: One shot OFF

setting 2: Clutch
command
leading edge
3: Clutch
command
trailing edge
4: Address mode
5: High-speed
input request
——> High-speed
input request
signal
0 to F: High-
speed input
request signal
from axis 1 to

axis 16"

Main

Operation

0000H
cycle

Pr.405 36408+200n
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Setting

Load

Buffer memory

Symbol item Setting details Setting value cycle Default address
. * Setin decimal.
Main
0: Current value after
shaft . . When
clutch Sets the clutch composite main startin
Pr.406 reference shaft gear g 0 36409+200n
reference . synchronous
address. 1: Current value per
address ; control
settin cycle after main
9 shaft gear
+ Sets the address
for turning ON
the clutch when
in address mode.
(The setting is
Main I(Ttﬁal:c:rg:en n » Setin decimal.
shaft address mode.) -2147483648 to
o 2147483647 | Operation 36410+200n
Pr.407 | clutch If other than "0 to . . o 0
. [Main input axis position cycle 36411+200n
ON (cam axis length oo .
" unit4, or cam axis
address per cycle -1)", cycle unit?]
the clutch is Y
controlled after
converting to the
"0 to (cam axis
length per cycle
-1)" range.
Sets the travel
value until the
clutch is actually
turned ON after
Travel the clutch ON
value conditions are » Setin decimal.
before established. -2147483648 to When
Pr408 | main Set a positive 2147483647 | clutch ON 0 36412+200n
’ shaft value for [Main input axis position | conditions 36413+200n
movements in unit?, or cam axis established
clutch : o
the increase cycle unit™]
ON _—
direction, and
negative value
for movements in
the decrease
direction.
Sets the address
for turning OFF
the clutch when
in address mode.
(The setting is
Main g\gﬁrg:en n » Setin decimal.
shaft address mode.) -2147483648 to
" 2147483647 | Operation 36414+200n
Pr.409 | clutch If other than "0 to . ) o 0
. [Main input axis position cycle 36415+200n
OFF (cam axis length ot .
N unit4, or cam axis
address per cycle -1)", cycle unitd]
the clutch is 4

controlled after
converting to the
"0 to (cam axis
length per cycle
-1)" range.
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Symbol S?ttmg Setting details Setting value e Default R L
item cycle address
+ Sets the travel
value until the
clutch is actually
turned OFF after
Travel the c!qtch OFF . .
value condlt!ons are » Setin decimal.
before estabhshgq. -2147483648 to When
Pr410 | main + Set a positive o 21'47483.647 clutch QFF 0 36416+200n
shaft value for . [M_::\Jn input axis p_osmon conlelons 36417+200n
clutch movements in the | unit?, or cam axis established
increase cycle unit]
OFF L
direction, and
negative value for
movements in the
decrease
direction.
» Setin decimal.
0: Direct
1: Time constant
method (index)
2: Time constant
Main shaff meth linear
clt\?tchs o Sets thg clutch 3: SI?;pgge( anef)u)nt
Pr.411 . smoothing . 0 36418+200n
smoothing method method (index)
method : 4: Slippage amount Whgn
method (linear) starting
5: Slippage amount synchronous
method (Linear: control
following amount of
input)
Main shaft | Sets the
clutch smoothing time . Setin decimal
Pr.412 | smoothing | constant if time 0 to 5000 [ms] ' 0 36419+200n
time constant method
constant | smoothing.
Slippage | Sets the slippage » Set in decimal. When
amount amount when the 0 to 2147483647 starting 36420+200n
Pr.413 | at main clutch is ON if [Main input axis position clutch 0 36421+200n
shaft slippage amount unit?, or cam axis ON
clutch ON | method smoothing. | cycle unit™]
Slippage | Sets the slippage » Set in decimal. When
amount at | amount when the 0to 2147483647 starting 36422+200n
Pr.414 | main shaft | clutch is OFF if [Main input axis position clutch 0 36423+200n
clutch slippage amount unit?, or cam axis OFF
OFF method smoothing. | cycle unit™]
n: Axis No. - 1

*1. The range from axis 1 to 2 is valid in the 2-axis module, from axis 1 to 4 is valid in the 4-axis module,
from axis 1 to 8 is valid in the 8-axis module.
*2. Main input axis position unit

*3. Cam axis cycle unit
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7.1.10 Auxiliary shafts

These are input axes for auxiliary shaft modules. For the auxiliary shaft module, the input
values are generated from the auxiliary shafts. Furthermore, input values can be converted
to values taking the mechanical reduction ratio and rotation direction into consideration with

an auxiliary shaft gear.

Symbol S?ttmg Setting details Setting value Load Default Buffer memory
item cycle address
N » Setin decimal. When
ﬁ Auxiliary | Sets the auxiliary | 0: Disable otartin
(2=, |[Pr418 ]| shaft shaft input axis 1 to 16: Servo input axis™* s nchron%us 0 36430+200n
axis No. | No. 801 to 804: Y
. control
Synchronous encoder axis

n: Axis No. - 1

*1. The range from axis 1 to 2 is valid in the 2-axis module, from axis 1 to 4 is valid in the 4-axis module,
from axis 1 to 8 is valid in the 8-axis module.

7.1.11 Auxiliary shaft gear

The auxiliary shaft travel value is converted with the set gear ratio and transferred.

Symbol Sgttmg Setting details Setting value e Default )
item cycle address
Augxiliary Sets the auxiliary | ¢ Setin decimal.
Pr.420 | shaftgear | shaft gear -2147483648 to When 1 36432+200n
e 36433+200n
numerator | numerator. 2147483647 i
starting
it il synchronous
br 421 :ﬁ;‘f'l'a;yar S:;tth:a?“x"'ary - Setin decimal. control , | 36434+200n
: « 98 1to 2147483647 36435+200n
denominator | denominator.
n: Axis No. - 1
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7.1.12 Auxiliary shaft clutch
The auxiliary shaft travel value is turned ON and OFF with the clutch and transferred.

This is used if conveying/isolating command pulses from auxiliary shaft input to the output
axis module side, and controlling servo motor operation/stoppage.

W+

Symbol Sgttlng Setting details Setting value EEE Default S I
item cycle address
» Set in hexadecimal
notation.
Hoooo
T% ON control mode
0: No clutch
1: Clutch
command
ON/OFF
2: Clutch
command
leading edge
3: Clutch
command
trailing edge
4: Address mode
Auxiliary 5: High-speed
shaft input request )
Pr422 | clutch | Sets the clutch > OFF control mode | OPTatioN | 54641 | 364364200n
control method. 0: OFF control | cCycle
control il
. invalid
setting 1: One shot OFF
2: Clutch
command
leading edge
3: Clutch
command
trailing edge
4: Address mode
5: High-speed
input request
———> High-speed input
request signal
0 to F:High-speed
input request
signal from axis 1
to axis 16"
Auxiliary » Setin decimal.
Pr.423 reference ) g 0 36437+200n
reference 1: Current value per synchronous
address. ;
address cycle after main control
setting shaft gear
+ Sets the address
for turning ON the
clutch when in
address mode.
(The setting is
Auxilia invalid when in » Setin decimal.
ot ™ | other than address | -2147483648 to
Pr424 | clutch mode.) 2147483647 | Operation 0 36438+200n
’ ON If otherthan "0to | [Auxiliary shaft cycle 36439+200n
(cam axis length | position unit?, or cam
address " . Lag
per cycle -1)", the | axis cycle unit™]
clutch is controlled
after converting to
the "0 to (cam axis
length per cycle
-1)" range.
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Symbol

Setting
item

Setting details

Setting value

Load
cycle

Default

Buffer memory
address

Pr.425

Travel
value
before
auxiliary
shaft
clutch
ON

+ Sets the travel
value until the
clutch is actually
turned ON after
the clutch ON
conditions are
established.

+ Set a positive
value for
movements in the
increase direction,

and negative value

for movements in
the decrease
direction.

» Setin decimal.
-2147483648 to

2147483647
[Auxiliary shaft
position unit, or cam
axis cycle unit’?]

When
clutch ON
conditions
established

36440+200n
36441+200n

Pr.426

Auxiliary
shaft
clutch
OFF
address

+ Sets the address
for turning OFF
the clutch when in
address mode.
(The setting is
invalid when in
other than
address mode.)

+ |f other than "0 to
(cam axis length
per cycle -1)", the

clutch is controlled

after converting to

the "0 to (cam axis

length per cycle
-1)" range.

» Setin decimal.
-2147483648 to

2147483647
[Auxiliary shaft
position unit, or cam
axis cycle unit®)

Operation
cycle

36442+200n
36443+200n

Pr.427

Travel
value
before
auxiliary
shaft
clutch
OFF

+ Sets the travel
value until the
clutch is actually
turned OFF after
the clutch OFF
conditions are
established.

+ Set a positive
value for
movements in the
increase direction,

and negative value

for movements in
the decrease
direction.

» Setin decimal.
-2147483648 to

2147483647
[Auxiliary shaft
position unit’?, or cam
axis cycle unit®)

When
clutch OFF
conditions
established

36444+200n
36445+200n
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7.1.13

Symbol S?ttmg Setting details Setting value e Default R L
item cycle address
» Setin decimal.
0: Direct
1: Time constant
method (index)
. 2: Time constant
Auxiliary method (linear)
shaft Sets the clutch 3- Sliopage amount
Pr.428 | clutch smoothing - Slippage 0 | 36446+200n
. method (index)
smoothing | method. o
4: Slippage amount When clutch
method .
method (linear) OFF
5: Slippage amount conditions
method (Linear: established
following amount of
input)
Auxiliary Sets the
shaft s
clutch smoothing time » Setin decimal
Pr.429 . constant if time ’ 0 36447+200n
smoothing 0 to 5000 [ms]
. constant method
time .
smoothing.
constant
Slippage | Sets the slippage » Setin decimal. When
amount at | amount when the 01to 2147483647 .
Pr.430 | auxiliary | clutch is ON if [Auxiliary shaft Séf‘ur:'cnhg 0 ggjﬁg:ggg:
shaft slippage amount position unit, or cam ON
clutch ON | method smoothing. | axis cycle unit™]
Slippage | Sets the slippage » Setin decimal. When
amountat | amount when the 01to 2147483647 .
Pr431 | auxiiary | clutchis OFF if | [Auxiliary shaft S;f‘ur:é”hg 0 ggjg?:ggg:
shaft slippage amount position unit, or cam OFF
clutch OFF | method smoothing. | axis cycle unit™]
n: Axis No. - 1

*1. The range from axis 1 to 2 is valid in the 2-axis module, from axis 1 to 4 is valid in the 4-axis module,
from axis 1 to 8 is valid in the 8-axis module.
*2. Auxiliary shaft position unit

*3. Cam axis cycle unit

Auxiliary shaft composite gear
Main shaft and auxiliary shaft travel values are compounded and transferred.
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Symbol Sgttmg Setting details Setting value e Default U]
item cycle address
» Set in hexadecimal
notation.
Hooo o
Selects the input L Main shaft
Auxiliary | value input method
it 0: No input i
Pr419 shaft . composition 1 Input + Operation 0001H | 36431+200n
composite | method from the 2: Input - cycle
gear main shaft and -
- Auxiliary shaft
auxiliary shaft. input method
0: No input
1: Input +
2: Input -
n: Axis No. - 1




7.1.14 Speed change gear
The speed change gear is used for changing the input speed from the main shaft, auxiliary
shaft, or composite auxiliary shaft gear during operation. If not used, set "0: No speed
change gear" for [Pr.434] speed change gear allocation.

Symbol Sgttlng Setting details Setting value EEE Default S I
item cycle address
» Setin decimal.
0: No speed change
Speed Sets the speed gear
Pr.434 | change gear | change gear 1: Main shaft side 0 36460+200n
allocation allocation. 2: Auxiliary shaft side When
3: After composite starting
auxiliary shaft gear | synchronous
control
Speed Sets the speed
change gear change gear » Set in decimal
Pr.435 | smoothing ge gear : 0 | 36461+200n
fime smoothing time 0 to 5000 [ms]
constant.
constant
Speed . .
Sets the speed » Setin decimal.
Pr.436 f:t?gge change ratio 2147483648 to 1 ggjgg:ggg:
numerator. 2147483647
numerator Operation
Speed cycle
o a3y | cherge Sﬁ; tlerzﬁied . Setin decimal. .| 36464+200n
’ ration ge 1to 2147483647 36465+200n
. denominator.
denominator
n: Axis No. - 1

7.1.15 Output axes
Output axes perform cam conversion processing based on the input travel value and set
cam data, and outputs the feed current values that serve as commands to the servo

amplifier.
Symbol Sgttmg Setting details Setting value . Default UL
item cycle address
» Set in hexadecimal
notation.
é} Hgo }
Control unit
- Sets the cam (13= 'mmh
H :InC
c aX|s|, Iengtth per 2: degree
am e 3: pulse When
axis . isis a . )
No. of d |
Pr.438 | cycle parameter for point digits |5 :éf]?;’:]%us 0000H | 36470+200n
unit monitor T 70to9 y
. . control
setting display, and Unit setting
does not affect selection
control. 0: Use main
shaft main
input axis
unit.
1: Use this
setting unit.
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*1.
*2.
*3.

Symbol Sfattlng Setting details Setting value e Default R L
item cycle address
Camaxis | Sets the input » Setin decimal.
Pr.439 | cycle amount required | 1to 2147483647 4194304 36472+200n
. - 36473+200n
length for 1 cam cycle. [Cam axis cycle unit]
» Setin decimal.
0 : Linear cam (preset)
Pr.440 | Cam No. | Sets the cam No. 1 to 256: User created When 0 36474+200n
cams starting
+ Sets the cam synchronous
control,
stroke amount
. when
relative to a . . .
stroke ratio of » Setin decimal. passing cam
Cam 100 % for stroke -2147483648 to data 0 point 36476+200n
Pr.441 | stroke . 2147483647 4194304
ratio data format . o 36477+200n
amount [Output axis position
cams. unit]2
* Ignored for
coordinate data
format cams.
Camaxis | Set if changing the When
1 cycle [Pr.439] Cam axis » Setin decimal. startin
Pr.442 | length length per cycle 0: Disable g 0 36471+200n
: : synchronous
change during synchronous | 1: Enable
. control
setting control.
Cam axis Sets the time to . Setin decimal
phase advance or delay ' Operation 36482+200n
Praa4 compensation | the cam axis -2147483648 to cycle 0 36483+200n
pensa 2147483647 [ps] | &Y
advance time | phase.
Cam axis Sets the time to
phase reflect cam axis » Set in decimal.
Pr.445 compensation | phase 0 to 65535 [ms]® 10| 36484+200n
time constant | compensation.
Synchronous | Set the When
control deceleration time » Setin decimal. starting
Pr.446 deceleration | for the synchronous | 0 to 65535 [ms]™ synchronous 0 36485+200n
time control. control
Output axis | Set if performing
smoothing | smoothing » Setin decimal. 0
Pr.a47 time processing for 0 to 5000 [ms] 36486+200n
constant output values.
n: Axis No. - 1

Cam axis cycle unit

Output axis position unit

Set the value as follows in a program.
0 to 32767: Set as a decimal.

32768 to 65535: Convert into a hexadecimal and set.
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[Cam data]

Synchronous control output axes are moved with cams. Output axis movement patterns
(return movements, feed movements) relative to output axis module input travel values are
registered in the cam data.

The movement patterns are as below:

* Return movement: Return movement within fixed cam stroke range

Cam data Cam axis current
value per cycle

|

|

| Cam W

! conversion | >t
I

I

I

|

processing !
|

T

I

:

| I
Feed current value |
|

I

I

‘

|

I

(User-created cam) /\ /\
|
|

» Feed movement: Movement that involves updating the cam reference position every 1
cycle

Cam data Cam axis current
value per cycle

I

I

| Cam M
| conversion |

‘ Ly processing ! Cam reference

! i

I

I

Cam reference position
3

position
(2nd cycle) cycle)

. Cam reference
position
(1st cycle)

Feed current value

(User-created cam)

* Linear movement: Linear movement in which 1 cycle has a stroke ratio of 100 % (Cam
No. 0)

Cam data Cam axis current
value per cycle

|

I

| Cam \//‘

! conversion | >
I

T

I

I

|

. T
> processing ! ' ,Cam reference

I I

I

I

I

I

I

[}

Cam reference | / position
position

(2nd cycle)

Feed current valu (3rd cycle)

(Linear cam: Cam No. 0)
(1st cycle)

>t

T
I
|
|
I
|
|
I
|

TEssEEEEEEEEn)
|
|
I
|
|
I

Stroke amount x 100 %
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7.1.16 Starting/ending for synchronous control
Set the parameters for synchronous control for each output axis to start synchronous control.
The status changes to synchronous control after the parameters for synchronous control are
analyzed at the start of synchronous control, and the output axes synchronize with input axis

operations.
[Cd.380] Synchronous
control start

(Target axis bit)

BUSY signal /¢
| |

[Md.26] Axis operation Standby (O);<Analyzing (59< Synchronous control (15) Standby (0)

status ‘

[Md.321] Synchronous encoderT
axis current value
per cycle

[Md.407] Cam axis current
value per cycle

v
—_

|
|
|
|
|
|
|
|
|
|
:
|
[Md.20] Feed current value :

m Synchronous control system control data

Symbol Setting item Setting details Setting value LEE Default I
cycle address
» Set the target axi
+ Synchronous control _Se © larget axis
begins if the target in 16-bit.
gins 1 g (bit0: axis 1 to bit15:
Synchronous axis bitis turned ON. axes 16™) Operation
cd.380 | %Y + Synchronous control ] P 0 36320
control start . o OFF: Synchronous cycle
ends if the bit is
: control end
turned OFF during .
ON: Synchronous
synchronous control.
control start

*1. The range from axis 1 to 2 is valid in the 2-axis module, from axis 1 to 4 is valid in the 4-axis module,
from axis 1 to 8 is valid in the 8-axis module.

m Starting method for synchronous control

Synchronous control can be started by turning the target axis bit from OFF to ON in "[Cd.380]
Synchronous control start" after setting the parameters for synchronous control.

"5: Analyzing" is set in "[Md.26] Axis operation status" at the synchronous control start, and the
parameters for synchronous control are analyzed. The BUSY signal turns ON after completion
of analysis, and "15: Synchronous control” is set in "[Md.26] Axis operation status”.

Start the input axis operation after confirming that "15: Synchronous control" is set in
"[Md.26] Axis operation status".

m Ending method for synchronous control

Synchronous control can be ended by turning the target axis bit from ON to OFF in "[Cd.380]
Synchronous control start" after the input axis operation is stopped.

The BUSY signal turns OFF at the synchronous control end, and "0: Standby" is set in
"[Md.26] Axis operation status" at the output axis stop.

Synchronous control can also be ended by turning the target axis bit from ON to OFF in
"[Cd.380] Synchronous control start" during the input axis operation. However, it is
recommended to end after stopping the input axis operation since the output axis stops
immediately.
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7.1.17 Stop operation of output axis
If the following causes occur in stopping the output axis during synchronous control,
synchronous control is completed after stops processing for the output axis (BUSY signal is
OFF, axis operation status is standby).
Synchronous alignment must be executed for the output axis to restart the synchronous
control.

Stop cause Stop process

The target axis bit of "[Cd.380] Synchronous control start" is turned from ON to OFF.

Software stroke limit error occurrence

Immediate stop
Emergency stop

Forced stop

Stop group1 to 3" (Stop with hardware stroke limit or stop command) Deceleration stop

*1. Refer to “User's Manual (Application)” for your Simple Motion Module.

(1) Immediate stop

The operation stops without decelerate. The simple motion module immediately stops the
command, but the operation will coast for the droop pulses accumulated in the deviation
counter of the servo amplifier.

|
[Md.407] Cam axis current ‘ V—
value per cycle ! >t
I ¥ ¥ |
| | | |
| | |
[Md.20] Feed current value /\/\/\—
(Cam operation) >t
| >
T

> t

[Md.22] Feedrate >
‘ ‘ ‘ " NImmediate
[Cd.380] Synchronous
control start { stop

(Target axis bit)

BUSY signal
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(2) Deceleration stop
The output axis stops with deceleration according to the setting in "[Pr.37] Stop group 1 rapid stop
selection” to "[Pr.39] Stop group 3 rapid stop selection™. The deceleration time is set in "[Pr.446]
Synchronous control deceleration time" for deceleration stop, and in "[Pr.36] Rapid stop
deceleration time" for rapid stop. The slope of deceleration is as follows.

Slope of deceleration =

[Pr.8] Speed limit value / Deceleration time (Rapid stop deceleration time)

The cam axis current value per cycle is not updated, and only the feed current value is
updated, since the deceleration stop begins. Therefore, the path of the feed current value is
drawn regardless the cam operation with deceleration stop.
The input axis must be stopped when the output axis is stop synchronizing with the input
axis.

[Md.407] Cam axis current
value per cycle

> t

[Md.20] Feed current value
(Cam operation)

> t

» t
|
| \/—jl \/—jl \f*/<\ Deceleration

stop

[Md.22] Feedrate

>t

|
[Cd.380] Synchronous } l
control start | [
(Target axis bit) ! ‘

_T |
Iy
BUSY signal J |_

Axis stop signal
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7.2

Extension
base
connector

Practice Content

(1) Advanced synchronous control 1: Travel cutter
You will practice mainly the "Clutch function” that is used in the synchronous control.
The travel cut takes place seamlessly by the travel of the disc axis and start of stop by
the clutch function.

(2) Advanced synchronous control 2: Rotary cutter
You will practice mainly the "Cam automatic generation function" that is used in the
synchronous control. The disc movements are controlled according to the automatically
generated cam operation based on the parameters set up for the rotary cutter.

Main base
R35B
(0) (1) (2) 3) (4)
© [e] (o] o
o [$] [$] [$]
-
R08 |RD77MsS4| 3 S S S
, R62P CPU g @ @ @

RX40C7| RG60 | RG60 | RG60O

Computer

SSCNETIII cable

:' """""" cooTTT MR-J3BUS015M

Servo ampliﬁeri Servo ampliﬂeri Servo amplifier
MR-J4-10B1: MR-J4-10B1! MR-J4-10B1

Axis 1 Axis2 | Axis3

v

¢ - - - -

H u H u H u

SSCNETIII cable f i 0

MR-J3BUS3M 0o Ud a1

00 00 00
UNW = ;
""" Encoder cabie MR-J3ENCBLOM-AZL UVIW

R Encoder cable
! MR-J3ENCBL2M-A2-L

Servo motor |Axis Uviw

HG-KR053 2 oot o !
Lower Encoder cable

imit  Travel shaft (Axis 3) H MR-JSENCBL2M-A2-H

switch  DOG Upper limit switch
i ’ ’ —1 ] Ball screw (lead 8 mm)

8 mm/rotation

Servo motor
HG-KR053
Cutter shaft (Axis 2)
50 W
3000 rpm

Axis| Servo motor Disc

HG-KR053 Diameter: 80 mm
Cam stroke: 180 degrees _  Conveyor shaft (Axis 1)

@
\J | | \J

Conveyor

Movement amount per pulse: 0.26 ym
Rotational speed at 120 mm/sec: 272.72 r/min
Movement amount per rotation: 110 mm

absolute 4194304 p/r
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7.21

System

Advanced synchronous control 1: Travel cutter

A sensor detects the workpiece on the conveyor that travels at a constant speed. With
reference to the detected white mark as a start point, the cutter shaft starts travel movement
in the direction of the conveyor move. After the cutter shaft has moved a certain distance, it
starts the cutting movement.

POINT

As for the "Travel movement" by the travel shaft and the "Cutting movement" where the
cutter shaft rotates for simulated cutting, both of them use and learn "Synchronous control",
"Clutch function" and "Cam function".

<Control flow>

éperation start M31 turns OD

Move to the standby position
Cutter shaft: 180 degrees
Travel shaft: 0 mm

|
The conveyor starts up
Speed control

—>I

Sensor
Awaiting input to turn off,

1
Synchronous control ON
1. Travel shaft - Conveyor shaft
2. Cutter shaft - Travel shaft

|

Sensor
Awaiting input to turn ON

The travel shaft clutch ON
Clutch smoothing status ON
Clutch ON/OFF status ON
1
Speed synchronization in process
Clutch smoothing status OFF
Clutch ON/OFF status ON
|

Travel shaft position address
50 mm

Cutter shaft clutch ON
The cutter shaft cam starts up

The deceleration starts
Clutch smoothing status ON
Clutch ON/OFF status ON
The cutter shaft cam OFF

Fixed-pitch feed complete
Clutch smoothing status OFF
Clutch ON/OFF status OFF

Synchronous control OFF

Move to the standby position
Travel shaft: 0 mm

Operation finished?
M31 OFF

Operation finishes

Synchronous control

e Travel movement where the disc moves to the right while synchronizing
the conveyor motion

e Cutting movement where the cutter shaft rotates while synchronizing the
travel shaft motion

Clutch function

e The travel shaft uses this function when it starts up and stops the travel
movement.

e The cutter shaft uses the clutch function when it starts and stops the
cutting movement.

* Given the slippage amount at the time of clutch ON/OFF, the clutch
function let the travel movement and cutting movement of the cutter shaft
operates seamlessly smooth at the time such motions start.

This demonstration machine has the slippage amounts set to 50 mm at
the start of the travel movement and 5 mm at its stop. You can observe
the actual motions to see how they work.

Cam function

e The cutter shaft uses this function for the cutting movement.

* Here, with two sets of cam data set up in advance, you can select them on
the demonstration machine operation panel to see how the cam moves.

Cam No. 1

00 Stroke Graph
T . \ [
5 -500
g \ /
S, -100.0 \ /
2 1500 ! /
3 -200.0
@ 0.0 17500.0 35000.0 52500.0 70000.0
Length per Cycle [um]
200 Speed Graph
1.00 /\
el
8 J\
8 0.00 \ /
@ 100 \/
-2.00
0.0 17500.0 35000.0 52500.0 70000.0
Length per Cycle [um]
Cam No. 2
— Stroke Graph
© 0.0
9]
;6; -50.0 \ /
% -100.0 \ P
S 1500 \\_//_/
2000
0.0 17500.0 35000.0 52500.0 70000.0
Length per Cycle [pm]
100 Speed Graph
o 000 N\ N\
§_ -1.00 \ /
2 \/
-2.00
_3'000.0 17500.0 35000.0 52500.0 70000.0
Length per Cycle [um]
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7.2.2

System

Advanced synchronous control 2: Rotary cutter

A sensor detects the workpiece once for the first time on the conveyor that travels at a
constant speed. With reference to the detected white mark as a start point, the disc rotates
to carry out the operation for the simulated cutting.

POINT

As for the "Cutting movement" where the disc rotates for simulated cutting, uses and learns
"Synchronous control", "Clutch function" and "Cam automatic generation function”.

<Control flow>

Gperation start M51 turns OD

Move to the standby position
Cutter shaft: 0 degrees
Travel shaft: 50 mm

1
The conveyor starts up
Speed control
|

Cam automatic generation

Sensor
Awaiting input to turn ON

Synchronous control ON
Cutter shaft - Conveyor shaft
The auxiliary shaft clutch for the cutter shaft ON

- Operation finished?

M51 OFF

Operation finishes
Synchronous control OFF
The auxiliary shaft clutch for the cutter shaft OFF
The speed control of the conveyor shaft stops

Operation finishes

Synchronous control
e The cutting movement where the cutter shaft rotates.
The axis rotation follows the automatically generated cam operation.

Clutch function
e The cutter shaft uses this function when it starts the cutting movement.

* The synchronous control and the clutch function turn on at the same time
as the sensor detects the workpiece for the first time. The ON status
remains until the operation finishes.

Cam automatic generation function

e The cutter shaft uses this function for the cutting movement.

<About cam automatic generation function>

The initial parameter settings are as follows.

» Resolution: 512

» Cam automatic generation function: Cam for the rotary cutter.

 Acceleration rate over synchronous section: 100 % (Reaches the same
speed as the conveyor speed at the rate of 100 %)

» Sheet length: 50.0 mm

» Sheet synchronous width: 10.0 mm

» Synchronous axis length: 251.3 mm (diameter)

» Synchronization start position: 45.0 mm

<About the rotary cutter movement>
The rotary cutter rotates according to the automatically generated cam operation as shown in the figure below.

4 Cam 1cycle ! Cam1cycle .| Cam 1cycle .} Cam 1cycle |
IN

ZIN 71
100 %
Stroke
0% Cutter angle
9 ( 360(0) (degree)
1 1 1 1
A : : : :
Cutter speed ! ! ! !
- - - ) Cutter angle
0 360(0) 360(0) 360(0) 3600) (degree)
. 1 1 1 1
Position of f 1 1 1 1
cutting sheet : : : :
Synchronous ! | | | | | | | |
segment Workpiece  Cutting position  Cutting position ~ Cutting position  Cutting position
detection

Sheet length
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7.3 Assignment of Devices Used for Practice
Input (X) Output (Y)
X0 READY YO PLC ready
X1 Synchronization flag Y1 All axis servo ON
X10 | Axis 1.BUSY Y10 Axis 1.Positioning start
X11 Axis 2.BUSY Y11 Axis 2.Positioning start
X12 | Axis 3.BUSY Y12 | Axis 3.Positioning start
X20 | Sensor input (SEN1)
Internal relay (M)

M30 | [PB for GOT] Home position return start (Advanced 1) | M4010 | Home position return Axis 1 FB start
M31 [PB for GOT] Start up advanced 1 M4011 | Home position return Axis 1 FB operating flag
M32 | [PB for GOT] Clutch 1 M4012 | Home position return Axis 1 FB operation OK flag
M33 | [PB for GOT] Speed UP change M4013 | Home position return Axis 1 FB operation NG flag
M34 | [PB for GOT] Speed DOWN change M4020 | Home position return Axis 2 FB start
M36 | Command during Advanced 1 operation M4021 | Home position return Axis 2 FB operating flag
M50 | [PB for GOT] Home position return start (Advanced 2) | M4022 | Home position return Axis 2 FB operation OK flag
M51 | [PB for GOT] Start up advanced 2 M4023 | Home position return Axis 2 FB operation NG flag
M53 | [PB for GOT] Speed UP change M4030 | Home position return Axis 3 FB start
M54 | [PB for GOT] Speed DOWN change M4031 | Home position return Axis 3 FB operating flag
M55 | [PB for GOT] Cam generation M4032 | Home position return Axis 3 FB operation OK flag
M56 | Advanced 2 operation command M4033 | Home position return Axis 3 FB operation NG flag
M59 | [PB for GOT] Cam data reference M4310 | Advanced 1 Axis 1 FB start
M202 L?)'ionetr;gcg”f%mp'eﬁon flag] Axis 2 standby | 14344 | Advanced 1 Axis 1 FB operating flag
M203 L%f’nirtargcglﬁzmp'eﬁo” flag] Axis 3 standby | \11315 | Advanced 1 Axis 1 FB operation OK flag
M211 | [Operation completion flag] Home position return start | M4313 | Advanced 1 Axis 1 FB operation NG flag
M252 L%f’nirﬁgcglﬁzmp'eﬁon flag] Axis 2 standby | 14350 | Advanced 1 Axis 2 FB start
M253 L%?nir:,gcglazmpleﬁon flag] Axis 3 standby M4321 | Advanced 1 Axis 2 FB operating flag
M261 | [Operation completion flag] Cam initial setting | M4322 | Advanced 1 Axis 2 FB operation OK flag
M301 L’?}?ﬁ’g’;ﬁd\;hjst:g ﬂ?n°gme positionreturn | \14353 | Advanced 1 Axis 2 FB operation NG flag
M302 | [Advanced 1 status] Start command M4330 | Advanced 1 Axis 3 FB start
M303 Eg?r\]/::;%d 1 status] Standby point traveling M4331 | Advanced 1 Axis 3 FB operating flag
M304 | [Advanced 1 status] Conveyor start command | M4332 | Advanced 1 Axis 3 FB operation OK flag
M305 | [Advanced 1 status] Synchronous control start | M4333 | Advanced 1 Axis 3 FB operation NG flag
M306 | [Advanced 1 status] Sensor input wait M4410 | Advanced 1 Axis 1 speed change FB start
M307 | [Advanced 1 status] Synchronous controlling | M4411 | Advanced 1 Axis 1 speed change FB operating flag
M308 | [Advanced 1 status] Synchronous control ending | M4412 | Advanced 1 Axis 1 speed change FB operation OK flag
M309 | [Advanced 1 status] Return operation start M4413 | Advanced 1 Axis 1 speed change FB operation NG flag
M310 | [Advanced 1 status] Return operating M4510 | Advanced 2 Axis 1 FB start
M311 | [Advanced 1 status] 1 cycle end M4511 | Advanced 2 Axis 1 FB operating flag
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Internal relay (M)

M312 | [Advanced 1 status] End processing M4512 | Advanced 2 Axis 1 FB operation OK flag
M320 | Advanced 1 1 cycle start command M4513 | Advanced 2 Axis 1 FB operation NG flag
M401 ﬁi;’;’;cnzdvfhsetst:tzl rt';'n°gme position return M4520 | Advanced 2 Axis 2 FB start
M402 | [Advanced 2 status] Start command M4521 | Advanced 2 Axis 2 FB operating flag
M403 | [Advanced 2 status] Standby point traveling command | M4522 | Advanced 2 Axis 2 FB operation OK flag
M404 | [Advanced 2 status] Conveyor start command | M4523 | Advanced 2 Axis 2 FB operation NG flag
M405 | [Advanced 2 status] Sensor input wait M4530 | Advanced 2 Axis 3 FB start
M406 | [Advanced 2 status] Synchronous operating | M4531 | Advanced 2 Axis 3 FB operating flag
M407 | [Advanced 2 status] Synchronous ending M4532 | Advanced 2 Axis 3 FB operation OK flag
M408 | [Advanced 2 status] Standby point traveling afterend | M4533 | Advanced 2 Axis 3 FB operation NG flag
M500 | Advanced 2 Cam auto-generation command | M5012 | FB start conveyor start (Axis 1)
M1000 | [PB for GOT] Servo ON M5021 | FB start standby point traveling (Axis 2)
M1010 | [PB for GOT] Axis 1 reverse rotation JOG M5031 | FB start standby point traveling (Axis 3)
M1011 | [PB for GOT] Axis 1 forward rotation JOG M5032 | FB start standby point traveling after end (Axis 3)
M1012 | [PB for GOT] Axis 2 reverse rotation JOG M5040 | FB start advanced speed change setting when starting
M1013 | [PB for GOT] Axis 2 forward rotation JOG M5041 | FB start Advanced speed change acceleration
M1014 | [PB for GOT] Axis 3 forward rotation JOG M5042 | FB start Advanced speed change deceleration
M1015 | [PB for GOT] Axis 3 reverse rotation JOG M5512 | FB start conveyor start (Axis 1)
M1020 | [PB for GOT] Home position return M5521 | FB start standby point traveling (Axis 2)
M1021 | JOG screen Home position return trigger M5522 | FB start standby point traveling after end (Axis 2)
M1022 | Axis 1 Home position return start M5531 | FB start standby point traveling (Axis 3)
M1023 | Axis 2 Home position return start M6000 | JOG+home position mode
M1024 | Axis 3 Home position return start M6002 | Advanced control 1
M1031 | Home position return trigger for advanced M6003 | Advanced control 2
M2000 | All ax servo ON M6010 | Error detection
M2001 | Axis 1 BUSY signal M6800 | JOG+home position switch
M2002 | Axis 2 BUSY signal M6801 | Positioning control switch
M2003 | Axis 3 BUSY signal M6802 | Advanced synchronous control 1 switch
M2011 | Axis 1 servo ready signal M6803 | Advanced synchronous control 2 switch
M2012 | Axis 2 servo ready signal M6840 | Speed synchronizing
M2013 | Axis 3 servo ready signal M6841 | Advanced synchronizing
M6855 | Advanced programs start
Data register
DO D5072
Axis 1 Feed current value
D1 D5073
Sheet synchronous width 50% (D5062/2)
D20 D5074
Axis 2 Feed current value
D21 D5075
| s et curent e 05| oo o e o
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Data register (D)

D640 Ais 1 JOG soeed D6052 | [GOT setting] Automatic Cam generation
D641 P D6053 | Sheetlength
D642 Axis 2 JOG speed D6054 | [GOT setting] Automatic Cam generation
D643 P D6055 | Sheet synchronous width
D644 D6060
Axis 3 JOG speed
D645 D6061
Length per cycle initial calculated value
D3001 | Advanced 1 Cam No. specification D6062
D3900 | Device to modify JOG/Home position return screen | D6063
D4019 | Axis 1 home position return FB error No. storage | D7000 Axis 1 mptor rotation speed waveform data
(Start point)
D4029 | Axis 2 home position return FB error No. storage
D7001 . .
) " Axis 1 motor rotation speed waveform data
D4039 | Axis 3 home position return FB error No. storage to (Middle)
D4318 | Axis 1 advanced 1 FB positioning No. storage | 07298
D4319 | Axis 1 advanced 1 FB error No. storage D7299 Axis 1 motor rotation speed waveform data
(End point)
D4328 | Axis 2 advanced 1 FB positioning No. storage | D7500 | XIS 2 motor rotation speed waveform data
(Start point)
D4329 | Axis 2 advanced 1 FB error No. storage
D7501 Axis 2 motor rotation speed waveform data
D4338 | Axis 3 advanced 1 FB positioning No. storage to (Middle) P
D4339 | Axis 3 advanced 1 FB error No. storage D7798
D4417 | aAdvanced common Axis 1 speed change D7799 ?é(:]s(jzr)grr?tt)() r fotation speed waveform data
speed specification storage
D4418 D7950
Advanced common Axis 1 speed change FB
D4419 error No. storing P g D7951 | For Axis 2 motor rotation speed waveform
calculation
D4518 | Axis 1 advanced 2 FB positioning No. storage | D7952
D4519 | Axis 1 advanced 2 FB error No. storage D7953
D4528 | Axis 2 advanced 2 FB positioning No. storage | D8000 Axis 3 mptor rotation speed waveform data
(Start point)
D4529 | Axis 2 advanced 2 FB error No. storage
D8001 Axis 3 motor rotation speed waveform data
D4538 | Axis 3 advanced 2 FB positioning No. storage to (Middle) P
D4539 | Axis 3 advanced 2 FB error No. storage D8298
D5050 | Acceleration rate over synchronous section | D8299 2—\;; ?;)g?r?tt)o f rotation speed waveform data
calculated value (change value)
D5051 D8450
D5062 | Sheet length 50% calculated value D8451 | For Axis 3 motor rotation speed waveform
D5063 | (D6052/2) D8452 | calculation
D5064 D8453
D5065 D8480 | For trend display
Sheet synchronous width 50% (D6054/2)
D5066
D5067
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7.4

Open the project data for practice.

Opening the Project for RD77MS

2 MELSOFT GX Works3

(1) Click [Project] — [Open] on the GX Works3
menu.

iProject Edit Find/Replace Convert View C

Recent Places

/117 :41 AM - GX3 File

ey e
. i#iscrooL esiiening. S@]@ct!
Desktop

Libraries

i

Computer

@
Network
Fie niame SCHOOL (advanced) -

Flesoftpe:  [GX Works3 Project (gd) -] .
Click!

Title(A):

Other Format:

( Open a Workspace Format Project... ]

@ Fi==se change the windows with this button to use workspace format project.
Y (MELSOFT Navigator supports this format.)

: [ Mew.. Ctrl+M
{F Open. Ctrl+ O )
Close Click!
B save Ctrl+5
Save As...
Hor (2) Adialog box prompting the user to open a
T e - project appears. Select the “SCHOOL _
o — . mvomsm—— (advanced)”, and then click the button.
&

weisort x v S

changes to program editor if label name is edited in label editor.

k. * 4

[Other Editor] -> [Label Editor Commen] ->
[Track label name automatically in program editor]

* Caution
It may take several minutes to reflect.

[ Do not show this dialog again

O ciew:

R In the option setting shown below, set whether to automatically reflect the

V

(3) The message shown on the left appears, press

the button.

For the procedure for creating new project data, refer to Chapter 5.

Refer to Section 7.6 and 7.9 on program.
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7.5 Simple Motion Module Setting
Set the parameters when performing practical work (traveling cutter and rotary cutter) with
the Simple Motion Module setting tool.

7.5.1 Parameters

(1) Set parameters of the RD77MS4.

In the [Navigation window], select
[0000:RD77MS4], and double-click [Parameter].

Mavigation

D77M54
m Setting

..

= §5 Synchror trol Parametd

Parameter

FT T g (2) The RD77MS4 Parameter Setting screen
T — - appears.
'The parameter does not rely on axis and relate to the whole system.
oo s o (M)
g OutpfoenClcr T
ot it sl ity ds extora omand i) h
(3) Specify Common parameters as shown below.
Ttem Axis #1 | Axis #2 [ Axis %3 |
_______ Pr.82:Forced stop valid finvalid . )
selection L:Invalid
r. tVlanual puise
------ generator /Incremental Sync, ENC | 0: A-phaseB-phase Mode (4 Multiply)
input selection
Pr.8%:Manual pulse
------ generator/Incremental Sync, ENC | 1:Voltage Output/Open Collector Type
input type selection
- Pr.96:Operation cyde setting FFFFh:Automatic Setting
-~ Pr.97:55CNET Setting 1:SSCMET IIH
Pr.150:Input terminal logic | Set the logic of external input sienal {proximity doe. external command/switching) from the
selection external device of simple motion module.
Pr.151:Manual pulse
- generator/Incremental Sync. ENC | 0:Megative Logic
input logic selection
...... Pr.152:Control axis number upper 0
limit
Pr.153:External input signal & = P 5
0SG file setting Set digital filter for each input signal_

V7

Go to next page
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(4) Specify Basic parameters 1 as shown below.

- Basic parameters 1

Pr. 1:Unit setting

rotation

L i i o
Set according to the machine and applicable motor when system is started up (It will be valid according to PLG REA .
0:mm 2:degree 0:mm

Pr.2:MNo. of pulses per rotation 4194304 pulse 4194304 pulse 4194304 pulse

e R 110000.0 pm 360.00000 degree 3000.0 pm

- - -
Pr.4:Unit magnification 1:x1 Times 1:x1 Times 1:x1Times
Pr.7:Bias speed at start 0.00 mmjfmin 0.000 degree/min 0.00 mm/min

(5) Specify Basic parameters 2 as shown below.

V7

timing

Pr.19:Speed switching mode
Pr. 20:Interpolation speed
designation method

0:5tandard Speed Switching Mode
0:Vector Speed

0:Standard Speed Switching Mode
0:Vector Speed

0:Standard Speed Switching Mode
0:Vector Speed

Item Axis #1 Axis #2 Axis #3
Pr.&:Speed limit value 55000.00 mm,fmin 1080000.000 degree/min 24000.00 mm,min
Pr.9:Acceleration time 0 100 ms 100 ms 100 ms
Pr. 10:Deceleration time 0 150 ms 100 ms 100 ms
(6) Specify Detailed parameters 1 as shown below.
Item Axis #1 Axis #2 Axis %3
= Detailed parameters 1 Set according to the system configuration when the system is started up (It will be valid according to PLG READY =_.
Pr. 11:Backlash compensation
amount 0.0 pm 0.00000 degree 0.0 pm
Pr. 12:Software stroke limit upper
ik ke 0.0 pm 0.00000 degree 142000.0 pm
Pr.13:Software stroke limit lower
limit value 0.0 pm 0.00000 degree -1000.0 pm
selection Value Value Value
Pr.15:5oftware stroke limit et - I
validjinvalid setting 0:valid 0:valid 0:valid
Pr. 16:Command in-position width | 10.0 pm 0.00100 degree 10.0 pm
Pr.17:Torque limit setting value 300.0 % 300.0 % 300.0 %
Pr.18:M-code ON signal output |5\ o 0:WITH Mode O:WITH Mode

Pr.21:Feed current value during
speed control

1:Update of Feed Current Value

0:Mot Update of Feed Current Value

0:Not Update of Feed Current Value

T.22:.INPUT signal 10gIc selecton &
Lower limit
Pr.22:Input signal logic selection :
Upper limit

Pr.22:Input signal logic selection :

0:Megative Logic
0:Megative Logic

0:Megative Logic

D:Megative Logic
0:Negative Logic

D:Megative Logic

D:Megative Logic
0:Negative Logic

0:Megative Logic

Pr.22:Input signal logic selection :
Proximity dog si

0:Megative Logic

0:Negative Logic

1:Positive Logic

)

0:Speed-position Switching Control (INC Mode)

0:5peed-position Switching Control (INC Mode)

0:5peed-position Switching Control (INC Mode)

type

15:Invalid

15:Invalid

1:Servo Amplifier

)

T.110:
terminal

00h:MNo Setting

00h:No Setting

00h:MNo Setting

type

15:Invalid

15:Invalid

1:Servo Amplifier

Te g signal selecoon @
terminal

nput

00h:MNo Setting

00h:No Setting

00h:MNo Setting

T.1145: signal selecton
Input type

15:Invalid

1:Servo Amplifier

1:Servo Amplifier

r.118: signal selection :
Input terminal

00h:Mo Setting

00h:No Setting

00h:Mo Setting

T, 119: signal selection :
Input type

15:Invalid

15:Invalid

15:Invalid

Pr.119:5TOP signal selection :
Input terminal

00h:Mo Setting

00h:No Setting

V7

Go to next page
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(7) Specify Detailed parameters 2 as shown below.

From previous page

Item

Pr.25:Acceleration time 1

Pr.26:Acceleration time 2

Pr.28:Deceleration time 1

Pr.29:Deceleration time 2

Pr.31:10G speed limit value

Pr.32:10G operation acceleration
time selection

Pr.33:10G operation deceleration

Axis #1 Axis #2 Axis #3
50 ms 1000 ms 1000 ms
100 ms 1000 ms 1000 ms
100U Ms TS ST
2000 ms 1000 ms 1000 ms
150 ms 1000 ms 1000 ms
- = = -
11000.00 mm/min 36000.000 degree/min 8000.00 mm,min
2:100 0:100 0:100
2:150 0:100 0:100

N\ e selection
Pr.34:Acceleration/deceleration

process selection

0:Trapezoidal Acceleration/Deceleration Process

oo

0:Trapezoidal Acceleration/Deceleration Process

oo oo

0:Trapezoidal Acceleration/Deceleration Process

cp oo

Pr.36:Rapid stop deceleration time

50 ms

50 ms

50 ms

selection

Pr.38:5top group 2 rapid stop
selection

Pr.39:5top group 3 rapid stop
selection

Pr.40:Positioning complete signal
output time

Pr.41:Allowable crcular
interpolation error width
Pr.42:External command function
selection

Pr.83:5peed control 10x multiplier
setting for degree axis
Pr.84:Restart permissible value
range when servo OFF to ON
Pr.90:0peration setting for
SPD-TRQ Cont. mode : Torgue
initial value selection
Pr.90:0peration setting for
SPD-TRQ Cont. mode : Speed
initial value selection
Pr.90:0peration setting for
SPD-TRQ Cont. mode : Condition
selection at mode switching
Pr.127:Speed limit value input
selection at control mode switch...
Pr.95:External command signal
selection

Pr.122:Manual pulse generator
speed limit mode

Pr.123:Manual pulse generator
speed limit value

0:Mormal Deceleration Stop
0:Mormal Deceleration Stop
0:Mormal Deceleration Stop
300 ms

10.0 pm

0:External Positioning Start
0:Invalid

0 pulse

0:Command Torgue

0:Command Speed

0:Switching Conditions Valid at Mode Switching

0:Input Enable
0:Mot Used
0:Do Mot Execute Speed Limit

200.00 mm,fmin

0:Mormal Deceleration Stop
0:Mormal Deceleration Stop
0:Mormal Deceleration Stop
300 ms

0.00100 degree

0:External Positioning Start
0:Irvvalid

0 pulse

0:Command Torgue
0:Command Speed

0:5witching Conditions Valid at Mode Switching

0:Input Enable
0:Not Used
0:Do Mot Execute Speed Limit

20.000 degreefmin

V7

(8) Specify Home position return basic parameters as shown below.

0:Mormal Deceleration Stop
0:Mormal Deceleration Stop
0:Mormal Deceleration Stop
300 ms

10.0 pm

0:External Positioning Start
0:Irvalid

0 pulse

0:Command Torque

0:Command Speed

0:Switching Conditions Valid at Mode Switching

0:Input Enable
0:Not Used

0:Do Mot Execute Speed Limit

200.00 mm;min

Pr.44:HPR direction

Pr.45:HP address
Pr.46:HPR speed
Pr.47:Creep speed
Pr.43:HPR refry

Axis #1
e va e
6:Data Set Method
1:Reverse Direction (Address Decrease
Direction)
0.0 pm
0.01 mm{fmin
0.01 mm/min
0:Do Not Retry HPR. with Limit Switch

1:Reverse Direction {Address Decrease
Direction)

180.00000 degree

13000.000 degree /min

3600.000 degree/min

1:Retry HPR with Limit Switch

Axis #3

:Proxi Dog Method
1:Reverse Direction (Address Decrease
Direction)

0.0 pm

600.00 mm;min

250.00 mm;/min

1:Retry HPR with Limit Switch

U

Go to next page
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(9) Specify Home position return detailed parameters as shown below.

Ttem Axis #1 [ Axis %2 [ Axis %3
= HPR detailed parameters Set the values required for carrying out HPR control (Valid when the PLG READY siegnals ON).
. Pr.50:Setting for the movement
amount after proximity dog ON Lo 0.00000 degree LT
Pr.51:HPR acceleration time
selection 0:100 0:100 0:100
_ Pr.52:HPR. deceleration time 0:150 0:100 0:100
----- Pr.53:HP shift amount 0.0 pm -0,50000 degree 0.0 pm )
""" = SULLL i SULLLL ip SULLLL g
_____ Pr.55:0peration setting for X X X
incompletion of HPR 1:Positioning Control is Executed 1:Positioning Control is Executed 1:Positioning Control is Executed
. H; Sh;&pee =sinaton duing g, 14pp Speed 0:HPR Speed 0:HPR Speed
----- Pr.57:Dwel time during HPR retry |0 ms 0 ms 0ms
----- f;aise’:t“sls:mfj:g””m"’” unit: HPR | 0.1 HPR Request ON at Servo OFF 0:Turn HPR. Request ON at Servo OFF 0:Turn HPR. Request ON at Servo OFF
Pr.87:Pulse conversion unit :
----- Waiting time after dear signal 0ms 0oms 0ms
output

e

(10) Specify Extended parameters as shown below.

| _ Item

Axis 1

Pr.91:0ptional data monitor :

Data type setting 1 T:Servo Motor Speed 0:Mo Setting 0:No Setting

r.92: ] . .
Data mge setting 2 0:No Setting 0:Mo Setting 0:Mo Setting
Pr.93:0ptional data monitor : . . . . .
Data type setting 3 0:No Setting 0:No Setting 0:No Setting

: _ Pr.94:0ptional data monitor : 0:No Setting 0:Mo Setting 0o Setting

Data type setting 4

7.5.2 Servo parameters
(1) Set parameters of the servo amplifier.

Navigation o x

In the [Navigation window], select
[0000:RD77MS4], and double-click [Servo

Parameter].
= Servo Parameter
LS 1 T - '
! B Double-click!
f§% Block Start Data
= § Synchronot ntrol Param
I EEamer (2) A Servo Parameter Setting window appears.
{maxst ~| slIRead ) set To Defaut feVerify T parameter Copy . . . .
v Click [Function display] — [Component parts] in
on o e e the P ter Setting displ lect
o | I ) I T BN e Parameter Setting screen display selection
sesic Fare [=xec  [repmersieos Tl e - h ifv the followi P
ol | | e S tree, and then specify the following settings.
Sl | ST T D -7
L e -
Alarm setting 23 X For manufacturer setting 1-1] 1 1 1
Tough drive [Pa07 [ *cov For manufacturer setting Fxy 1 1 1
oy remmtee T ——
‘ R e e o R - -
s _ie{umwroem i )
Torque control =(fearz [ For manufacturer setting 0010000/ 10000/ 10000  1000.0]
Srenion || [t me—momomene -
Filter 1 Pa17 MR For manufactrer setting 0000-FFFF 0000 0000, 0000
e o - -
] | e -
ey e G R e -
L |pazs OTHOV | One-touch tuning - Overshoot permissible level % 0100 0 0| 0|
e b = [ I -
Gain/filter Pa27  [wm For manufacturer setting 00000014 0000 0000 0000
e T OO e C ———
o = e —
e C ———
Extension 2 PA31 For manufacturer setting 0000-0000 0000 0000 0000
<@ L 3 [PA32 For manufacturer settin 0000-0000 0000, 0000 0000 -

Go to next page
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Component parts

e ] (3) Absolute pos. detect system selection

Regenerative ption(*REG) ke autputVER) : Enabled (Used in ABS pos. detect system)

Regenerative option setting

Servo amplifier Uses electromagnetic brake interlock (MBR)
_l

Electromagnetic brake sequence output

ms (0-1000)

‘Absolute pos. defection system sel.

Servo motor
Enabled (Used in ABS pos. detect system) =

Encoder cable(**COP1)
e Encoder cable commurication method sel
[z phese must not be passed - [2wre

(4) Switch to Axis 2 and 3, and set the parameter
settings in a manner similar to Axis 1.

| @ ooo0:RD77MS4[)-Servo p... %

+] Read [ Set1

7.5.3 Positioning data

(1) Set the positioning data.

Select [0000:RD77MS4] — [Positioning Data],
and double-click [Axis #1 Positioning Data].

MNavigation o=

V7

Go to next page

7-31



From previous page

— 3 [ ) [ ] ( =

Control method

No. | operaton pattem e lobe | Peleraton [Decsabon | postarngacress | rcadess | Comandy

<Posifioring Comment>

<Positioring Comment>

<Positioring Comment>

<Positioring Comment>

m ]
< m, | v

Operaton pattern
The operation positioring of a i just that data, or whether the positioring for the next data No. is to be

<l i, D

Axis 1 Positioning data

(2) Axis 1 Positioning Data Setting screen appears.
Specify positioning parameters as shown below.

. Axis to be Acceleration | Deceleration I
Mo. |Operation pattern Control method interpolated time No. Hime No. Positioning address Arc address
5 0:EMD 05h:RVS V1 - 0:100 0:150 0.0 pm 0.0 pm
<Positioning Comment>Ad. 1,2 Conveyor start
) M-code ON signal L Interpolation speed
Mo, Command speed Dwvell time M-code i ABS direction in degrees i
0:Use the setting value O:lJse the seting value of 0:Use the setting value
z 3000.00 mm,min 0ms 0 of M-code OM signal .AES directi t?‘.l of Interpolation speed
output timing IFecuon atdearee  Jecignation method
Remarks

The positioning data can be edited by selecting the range by dragging the mouse and using the
[Cut], [Copy] and [Paste] functions in the [Edit] mode.

s

MNavigation e

(3) Switch to the Positioning Data of Axis 2 and 3,
and set the parameter settings in a manner
similar to Axis 1.
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Axis 2 Positioning data

Mo. | Operation pattern Control method inﬂ:}eﬂrsp:::?at;:d Aﬁl:ﬁﬂmn Dehﬁl:ﬁgon Positioning address Arc address

q 0:END 01h:ABS Linear 1 - 0:100 0:100 180.00000 degree 0.00000 degree
<Positioning Comment>=Ad. 1 Standby point traveling

o 0:END 01h:ABS Linear 1 - 0:100 0:100 0.00000 degree 0.00000 degree
<Positioning Comment>Ad. 2 Standby point traveling

Mo, Command speed Dwell time M-code M-:ngz?;lmﬁi%al ABS direction in degrees L?;;?::::ﬂﬁ:g
OO gp o B gy neseunguoleo Dt Pt ke
i degree,/min output timing ABS direction at degree designation method
18000.000 ) D:Use the setting value 0:Use the setting value of 0:Use the setting value
20 degree/min ms o of M—mde_DN signal ABS direction at degree °“.”“E’P°'a"°" speed
output timing designation method
Axis 3 Positioning data
Mo. | Operation pattern Contral method in?:);izljat;:d Aﬁl:r::on Detil:ﬁjon Positioning address Arc address
i 0:EMD 01h:ABS Linear 1 0:100 0:100 0.0 pm 0.0 pm
<Positioning Comment >Ad. 1 Standby point traveling
10 0:EMD 01h:ABS Linear 1 0:100 0:100 0.0 pm 0.0 pm
<Positioning Comment>=Ad. 1 Return operation
20 0:EMD 01h:ABS Linear 1 0:100 0:100 50000.0 pm 0.0 pm

<Positioning Comment>Ad. 2 Standby point traveling

M-code ON signal

Interpolation speed

output timing

7-33

Mo, Command speed Dwell tme M-code Trrrir ABS direction in degrees ey ahasmeiboy]
0:Use the setting value 0:Use the setti I F 0:Use the setting value
400.00 mm fmin 0ms 0 of M-code ON signal AE!SSS' sﬁse Q%Va U2 0T of Interpolation speed
1 output timing rection at dedree  yecignation method
0:Use the setting value 0:lse the seti e of 0:Use the setting value
o 16000.00 mmjmin 0 ms 0 of M-code ON signal Aiasssire:?ﬁii a':%:ar":: a of Interpolation speed
output timing g designation method
0:Use the setting value D:Use the setting value of 0:Use the setting value
o 24000.00 mm/min  0ms 0 of M-code ON signal ABS direction at degree of Interpolation speed

designation method



7.5.4

Display Filter

Navigation

? Parameter

? Servo Parameter

% Positioning Data
% Block Start Data

= §& Synchronou

ontrol Par

1 x

= B Cam Data

(% 0000:RD77MS4[]-Input AX... X

AllInput Axes

Setting

us Control Image:

Synchronous control parameters

(M

Ttem

=) Serve input axis

- Pr.300:Servoinput axis type
- Detail setting
Synchronous encoder axis
El Synchronous encoder axis setting
Pr.320:Type
Pr. 320:A%is No. of connected servo
amplifier
... Fr.329:Resolution of synchronous
encoder via CPU
£ Unit setting (Position)
Pr.321:Unit
Pr. 32LiNumber of decimal places
] Unit setting (Speed)
Fr.321:0nit
Pr. 321:Number of decimal places
£l Unit conversion
Pr. 322:Numerator
Fr. 323:Denominator
Pr.324:Length per cyde
P

o:anvaiid

o:1nvaiid
0

1puise
Lpuse
4000 pulse

Axis #1

Axis 52

0:Invaiid

0:Invaiid

1puse
1puise
4000 puise:

O:Invalid

0:Invalid

1puse
1puse

4000 pulse

axis £3

(3) Specify servo input axis as shown below.

Display Filter

All Input Axes

-

V7

Synchronous Parameter Setting

Set the input axis parameters in the synchronous
control parameters.

In the [Navigation window] of the Simple Motion
setting tool, select [0000:RD77MS4] —
[Synchronous Control Parameter], and double-
click [Input Axis Parameter].

(2) The RD77MS4 Input Axis Parameter Setting

screen appears.

Synchronous Control Image

Item

Axis #1

Axis #2

| Axis #3 |

= —_—

2:Actual Current Value

0:Invalid

2:Actual Current Value

H - Pr.300:5ervo input axis type

V7

Go to next page
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prrmpam—— B x (4) Set synchronous parameters of the Axis 2.

In the [Navigation window] of the Simple Motion

o# : setting tool, select [0000:RD77MS4] —

[Synchronous Control Parameter] —

= i 0000:RD77MS4
£ System Setting
£ Parameter
£ Servo Parameter
% Positioning Data

[Synchronous parameter], and double-click [Axis 2
synchronous parameter].

&% Block Start Data
= & Synchronous Control Param
B Input Axis List
ﬁ Input Axis Parameter
= E Synchrenous Parameter
ic #1 Synchr g

(3% Axis #2 Synchronous|

o) s
i Double-click!
£ AxXis 73 Syncnronous,

V7

(5) The Axis 2 Synchronous Parameter Setting screen appears.

‘_-‘:-'DUDU1RD77MS4[]'SVHCHI’D... X

Synchronous Control Image

Item Axis 22 -
= Synchronous control module setting | Set each module parameter.
=) Main shaft
= Main input axis
Pr.400:Type 0:Invalid =l
Pr.400: Axis No. 0
= Sub input axis
Pr.401:Type :Invalid
Pr.401:Axis No. 0
=) Main shaft composite gear
Pr.402:Main L:Input+
Pr.402:5ub 0:No Input
=l Main shaft gear
Pr.403:Numerator 1
Pr.404:Denominator 1 £

=1 Main shaft clutch
= Main shaft clutch control setting

Pr.405:0N control mode 0:No Clutch (Direct Coupled Operation)
Pr.405:0FF control mode 0:0FF Control Invalid
Pr.405:High-speed input request

signal

Pr.406:Main shaft dutch reference
address setting

Pr.407:Main shaft clutch ON address | 0 pulse
Pr.408:Movement amount before 0 pul:
main shaft dutch ON pulse

Pr.409:Main shaft dutch OFF address |0 pulse
Pr.410:Movement amount before

0:Current Value after Main Shaft Composite Gear

main shaft dutch OFF 0 pulse
Pr.411:Main shaft dutch smoothing |
e 0:Direct
Pr.412:Main shaft dutch smoothing o
time constant me
grr:‘413:sllppaga atmainshaftdutch |0
Pr.414:Slippage at main shaft dutch 0 pulse
OFF
=I Auxiliary shaft
Pr.418:Type 0:Invalid
Pr.418:Axis No. 0
=l Auxiliary shaft composite gear
Pr.419:Main shaft 1:Input+
Pr.419:Auxiliary shaft 0:No Input
= Auxiliary shaft gear
Pr.420:Numerator 1
Pr.421:Denominator 1
= Auxil shaft clutch
ry shaft clutch control
Pr.422:0N control made 0:No Clutch (Direct Coupled Operation)
Pr.422:0FF control mode 0:0FF Contral Invalid
Pr.422:High-speed input request
signal i
. Py N = .
Set the main input axis type. ;

7

Go to next page
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(6) Setthe main shaft, the main shaft clutch, the auxiliary shaft and the auxiliary shaft composite gear as
follows.

(3% 0000:RD77MS4[]-Synchro... *

| Synchronous Control Image |

Item Axis #2
=] Synchronous control module setting | Set each module parameter.
=1 Main shaft

Pr400:Type : 1:Servo Input Axis
Pr.400:Axis No. 3

n

ub nput s
Pr.401:Type 0:Invalid
Pr.401:Axis No. o
= Main shaft composite gear
Pr.402:Main L:Input+
Pr.402:5ub 0:No Input
- Main shaft gear
Pr.403:Numerator 1
Pr.404:Denominator 1
-1 Main shaft clutch
Pr.405:0M control mode 4:Address Mode
Pr.405:0FF control mode 4:Address Mode
o

signal
Pr.406:Main shaft dutch reference
S

0:Current Value after Main Shaft Composite Gear
‘ Pr.407:Main shaft cutch ON address | 50.0000 mm '
TG MOVEMENT amour

ETare

0.0000 mm
Pr.409:Main shaft cutch OFF address | 120.0000 mm )
_— g
main shaft dutch OFF 0.0000 mm
Pr.411:Main shaft dutch smoothing -
system 0:Direct
Pr.412:Main shaft dutch smoothing 0
time constant s
BFJHS:SIIDDEQE at main shaft dutch 0.0000 mm
Pr.414:5lippage at main shaft dutch 2.0000 mm
OFF
Pr.418:Type 1:Servo Input Axis
Pr.418:Axis No. 1
PP FES—
' Pr.419:Auxiliary shaft 2:Input- )
Pr.420:Numerator 1
Pr.421:Denominator 1
= Auxiliary shaft clutch
— Auxiliary shaft clutch control
setting
Pr.422:0N control mode 1:Clutch Command ONJOFF
Pr.422:0FF control mode 0:0FF Control Invalid
Pr.422:High-speed input request 0
signal -

] T b

Go to next page
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(7) Set the auxiliary shaft clutch and the output axis as follows.

0000:RD77MS4[]-Synchro...

MNavigation

x

0000:RD77M54

Sy

tem Setting

§ Parameater

rvo Parameter

Positioning Data

=]

lock Start Data

trol Param
Input Axis List
Input Axis Parameter

Synchronous Parameter
% Axis #1 Synchronous

£ Synchronous Control Image

‘tem
Pr.419:Auxdliary shaft
=l Auxiliary shaft gear
Pr.420:Numerator
Pr.421:Denominator
=l Auxiliary shaft clutch
Auxiliary shaft clutch control

2:Input-

1
1

Axis #2

( Pr.422:0N control mode

1:Clutch Command ONJOFF

Pr.422:High-speed input request
signal
Pr.423:Audliary shaft dutch
reference address setting
Pr.424:Auxiliary shaft dutch ON
address
Pr.425:Movement amount before
auxiiary shaft dutch O
Pr.426:Audliary shaft dutch OFF
address
Pr.427:Movement amount before
auxdliary shaft dutch OFF
Pr.428:Auxliary shaft dutch
smoothing system
Pr.429:Auxiliary shaft dutch
smoothing time constant
Pr.430:5lippage at auxiiary shaft
cutch ON
Pr.431:5lippage at awdliary shaft
cutch OFF
=) Speed change gear
Pr.434:Speed change gear
arrangement
Pr.435:5peed change gear smoothing
time constant
= Speed change ratic
Pr.436:Numerator
Pr.437:Denominator
=l Output axis
= Cam axis cycle unit
Pr.438:Unit setting selection
Pr.438:Unit
Pr.438:Number of decimal places
Pr.442:Cam axis length per cycle

]

O:Auiliary Shaft Current Value
0.0000 mm

0.0000 mm

0.0000 mm

0.0000 mm

O:Direct

oms

0.0000 mm

0.0000 mm

0:No Speed Change Gear

oms

0:Use Unit of Main Input Axis
0:mm
2]

Pr.4339:Cam axis length per cyde
Fr.441:Cam stroke amount

70.0000 mm
360.00000 degree

Pr.444:Cam axis phase compensation
advance time
Pr.445:Cam axis phase compensation

Pr.446:Synchronous control
deceleration time

constant

Synchronous control initial position

(8) Next, switch to the Synchronous control parameter

Set the parameter for the initial alignment when

»

of Axis 3, and set the parameter settings in a
manner similar to Axis 2.

Go to next page
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(9) Set the main shaft, the composite main shaft gear and the main shaft clutch as follows.
(3 0000:RD77MS54[]-Synchro...

= Main shaft gear
Pr.403:Numerator
Pr.404:Denominator
= Main shaft clutch

PPECHPE N S e IR Do)

(<Y | Synchronous Control Image |
Item Axis #3 -

Pr.400:Type  1:Servo Input Axis

Pr.400:Axis No. 1

Pr.401:Type 0:Invalid

Pr.401:Axis Mo. o

ey .
( Pr.402:Main 2:Input-
T T

m

Pr.405:0M control mode
Pr.405:0FF control mode

2:Clutch Command Rising Edge
1:0ne-Shot OFF

signal
Pr.406:Main shaft dutch reference
address setting

Pr.407:Main shaft dutch ON address
Pr.408:Movement amount before
main shaft dutch ON

Pr.410:Movement amount before
main shaft dutch OFF

Pr.411:Main shaft dutch smoothing

o

0:Current Value after Main Shaft Composite Gear
0.0000 mm
0.0000 mm
0.0000 il

175.0000 mm

4:5lippage Method (Linear)

Pr.412:Main shaft dutch smoothing

- Auxiliary shaft gear
Pr.420:Numerator
Pr.421:Denominator

= Auxiliary shaft clutch

— Auxiliary shaft clutch control
setting
Pr.422:0M control mode
Pr.422:0FF control mode
Pr.422:High-speed input request
signal

Go to next page
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time constant 0ms
I;rlg413:5|ppage at main shaft du 50.0000 mm
grééﬂ:shppage at main shaft dutch 5.0000 mm
= Auxiliary shaft
Pr.418:Type 0:Invalid
Pr.418:Axis No. o
- Auxiliary shaft composite gear
Pr.419:Main shaft 1:Input+
Pr.419:Auxiliary shaft 0:No Input

0:No Clutch (Direct Coupled Operation)
0:0FF Control Invalid

o

[T
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(10) Set the auxiliary shaft clutch as follows.
(3% 0000:RD77M54[]-Synchro... x

(<Y | Synchronous Control Image |
Item Axis #3
Pr.422:0N control mode 0:No Clutch (Direct Coupled Operation)
Pr.422:0FF control mode 0:0FF Control Invalid
Pr.422:High-speed input request 2
signal

Pr.423:Auxiliary shaft dutch
reference address setting
Pr.424:Auxiliary shaft dutch ON

0:Auxiliary Shaft Current Value

address 0 pulse
Pr.425:Movement amount before 0 pul
auxiliary shaft cutch OM pulse
Pr.426:Audliary shaft dutch OFF 0 pul
address pulse
Pr.427:Movement amount before 0pul
auxiliary shaft dutch OFF pulse
Pr.428:Auxiliary shaft dutch -
smoothing system O:irect
Pr.429:Auxiliary shaft dutch 0
smoothing time constant ms
Pr.430:Slippage at auxiliary shaft

dutch ON 0 pulse
Pr.431:Slippage at auxiliary shaft

clutch OFF 0 puise

- Speed change gear
Pr.434:Speed change gear
arrangement
Pr.435:5peed change gear smoothing

0:No Speed Change Gear

1,

time constant oms
= Speed change ratio
Pr.436:Numerator 1
Pr.437:Denominator 1
- Dutput axis
= Cam axis cycle unit
Pr.438:Unit setting selection 0:Use Unit of Main Input Axis
Pr.438:Unit 0:mm
Pr.438:Number of decimal places |0
Pr.442:Cam axis length per cyde 0:Ivaiid
Pr.433:Cam axis length per cyde 110.0000 mm
Pr.441:Cam stroke amount 110000.0 W
r.450:Cam No. ]
Pr.444:Cam axis phase compensation 0
advance time Hs
Er.445:cam EXIS phase compensation 10ms
Pr.446:5ynchronous control 1
deceleration time =
T. 47200
constant Oms

o Synchronous control initial position | Set the parameter for the initial alignment when
parameter starting the synchronous control.

] [
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7.5.5 Cam data

(1) Create cam data for Axis 2.

Mavigation o x
e In the [Navigation window] of the Simple Motion
= setting tool, right-click [Cam Data], and click [Add
N EE N New Datal.
-
+ ™
+ ™

LS . '
G4 Cam jpmi Click!
= Cf Add New Data... )
o Import Other File...

Import...

o

New Data _ mesm (2) Specify the following settings at the New Data

dialog box that appears.

Cam No. Setting Method . .
12 (110258) @) Set by Stroke Ratio Can? No.: 1 .
@c * Setting Method: Set by Stroke Ratio, and Cam
@ Cam Curve () Free Curve
Comment Curve
B Click the button after setting.
Auto-Generate

Click!
e

(3) Cam data is created. No. 0001 will be added to the navigation window, and the cam data No. 0001 screen
will appear.
Click on ">" at "Setting method."

Bl 5 oooo:ro7mssttcam ba.._x

T
p- kel (Reamimseseunn )
— GGy Click
. ICK!

Dy Graph Diplay Mognicaton pontoata
Blstoke — [Ispeed. — [[] Acceoraton — [Jserk — Width 100 v %Heht 100 v % [ ViH100%Saeen ew

mEEa a
R A A AR N

100.0000000

00000000

-100.0000000
000000 0.00000 180.00000 20,0000 36000000

Go to next page
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(4) Display "Length per cycle setting" and "Stroke Len. per Cycle Setting

{:\irgnhciunt setting". Set them as shown on the Unit: mm Len. per Cycle: 70000.0 [um]

Stroke Amount Setting
Unit: degree Stroke Amount: 360.00000 [degree]

e

(5) Specify the setting screen stroke settings as follows.

 Stroke Setting
Setting!
Section Start [um] End [um] | Stroke [degree] | Cam Curve
i Q. 25000.0 0.00000 Constant Speed
2 25000, 30000.0 -180.00000 Cydcloid
3 30000. 40000.0 -180.00000 Constant Speed
4 40000. 45000.0 0.00000 Cydoid
5 45000.0 u.u 000000 Constan

V

(6) The set stroke graph will be displayed in the cam graph field. Change the "Display Graph" check box
selections to change the graph display in order to view the Stroke, Speed, Acceleration, and Jerk relative
to the movement position in a chart.

CE Graph
r Display Graph Display Magnification Foint Data
[@ Stroke == [|Speed == [ Acceleration == [ Jerk = IVWidm 100 - %Height 100 = % | ViH100%Saeen | ’7 [ view |
|degree]
360.00000
0.00000
-360.00000
0.0 17500.0 35000.0 52500.0 70000.0
[um]

V7

Go to next page
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FPoint Data
[ View ]

Click!

Point Data Display - Cam Data No.001[ =iy

)

Table No. | Length per Cycle [um] | Stroke [degree] | Speed | Acceleration | Jerk | CamCurve | &
1| 0.00000 0.00 0.00 0.0 Constant Speed
2 546.9 0.00000 0.00 0.00 0.0 Constant Speed
3 820.3 0.00000 0.00 0.00 0.0 Constant Speed
4 1093.8 000000 0.00 0.00 0.0 Constant Speed
5 1367.2 0.00000  0.00 0.00 0.0 Constant Speed
3 16406 000000 0.00 0.00 0.0 Constant Speed
7 1914.1 0.00000 0.00 0.00 0.0 Constant Speed
8 2187.5 0.00000 0.00 0.00 0.0 Constant Speed
9 2460.9 0.00000 0.00 0.00 0.0 Constant Speed
10 2734.4 0.00000 0.00 0.00 0.0 Constant Speed
11 3007.8 0.00000  0.00 0.00 0.0 Constant Speed
12 3813 000000 0.00 0.00 0.0 Constant Speed
13/ 3554.7 0.00000  0.00 0.00 0.0 Constant Speed
14 3828.1 0.00000 0.00 0.00 0.0 Constant Speed
15 4101.6 0.00000 0.00 0.00 0.0 Constant Speed
16 4375.0 0.00000 0.00 0.00 0.0 Constar* S~==-
17| 4648.4 0.00000 0.00 0.00 0.0 Constar H
« === Click!

Close

8)

V7

To view the stroke ratio, speed, acceleration, and
jerk relative to the movement position in numerical
values, click the "Point Data" button.

There are tables from No. 1 to 256.
Scroll to view all tables.

After checking, click the button.

Create cam data for cam No. 0002 using the same procedure as that for cam No. 0001.

Specify the setting screen stroke settings shown below.

(9) Cam data creation is now complete.

V

V

Stroke Setting
Setting!
Section Start [um] r End [um] | Stroke [dearee] | Cam Curve ]
1 0.0 20000.0 0.00000 Constant Speed
2 20000.0] 25000.0 -180.00000 Cycloid
3 25000.0] 30000.0 -120.00000 Cycloid
5 30000.0] 40000.0 -70.00000 Cydoid
5 40000.0 45000.0 0,00000 Cyclpid
[ 45000.0 0.0 0.00000 Constant Speed

Go to next page
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Cam No. 1
— 00 Stroke Graph
8
5 -50.0
(5}
S, -100.0
Q
§ -150.0
N -200.0
00 17500.0 35000.0 52500.0 70000.0
Length per Cycle [um]
200 Speed Graph
1.00
ie)
® 000
Q
O 100
-2.00
00 17500.0 35000.0 52500.0 70000.0
Length per Cycle [um]
Cam No. 2
< 00 Stroke Graph
o
o -500
[}
2 1000
(0]
§ -150.0
B 2000
0.0 17500.0 35000.0 52500.0 70000.0
Length per Cycle [um]
100 Speed Graph
< 000
3
(% -1.00
-2.00
-3.00
0.0 17500.0 35000.0 52500.0 70000.0
Length per Cycle [um]
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7.6 Advanced Synchronous Control Programs

7.6.1  Advanced synchronous control 1: Travel cutter program
The sequence program used with advanced synchronous control 1 is shown in the following
table.

[### [Adwanced 1] Advanced synchronous control operation 1 operation main #%%#%

ME002

BELY P
f

(1577) MOV povanced 1 Asis 2 Cam Na
lAduanced Ciart Mo
leormtrol 1 -spe:ificatinr\

MB002 R700000 URGEERT2

i

(1583} Drove Axis 2 Gam axis length
mdvarced per cycle (L)

lcontral 1 -

8] U0#GE44103

MOWP Azie 2 auxiliary shaft

clutch command

KO U0#GE44107

MOWP Axie 2 main shaft

clutch control invalid

= o

K300000 L4417

DRACVF Advanced common

Azis 1 speed change

speed specification
= storags

RD77_1 brBusy_ RD77_1brBusy_ RD77_1brBu
ME002 M31 bio] i1 s Diz) Uo¥G2417.3 Wl
D10 Dx11 DXz
—t 1t A+ At 3 { |
(1802) SET  [advanced 1 status]
Advanced [FE for GOT] Start  RBUSY(Axis#1 REBUSY(Axis#1 REBUSY Axiz 1 home position Home position return
lcontral 1 lup advanced 1 -#16)Direct)  -#18)Direct)  (Axis#1-#16) [return request coramand when
irect) _star’ting
hAZ01 Uo¥G2517.3
't 't
i i
[Advanced 1 status] Axie 2 hame position
Hame position return return request
command when
starting
UO¥G2617 .3
L
i
Axiz 3 home position
return request
U0¥G2417.3 U¥G251T3  U¥G26172
hz02
+F +F +F
SET  [Advanced 1 status]
Axiz 1 home position Axis 2 home  Axis 3 home Start cormmand
return request position position
Feturn request e request e
[EE
SET Gommand durine
Advanced 1 operation
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(1641}

RD77.1brBusy. RD771 brBusy. RD771brEu
W35 K302 bie] Bi1] Dl 4] 04328
D10 11 DX1Z
f { At A-F 3+
MCAE: fxis 2 advanced 1 FB
Command  [[Advanced 1 status]  REUSY(Axis#] REUSYIAds#1 RBUSY positioning No. storaze
lduring [Start carmmand —#16](Direct)  —#18)Direct)  (Axis#1-#16)
\dvanced 1 Direct)
loperation
&3] BEEZE]

MO

Axiz 3 advanced 1 FB
positioning No. storage

)
m
e

MEOZT

FE start standby point
traveling (Axis 2}

SET

(Y]

FE start standby point
traveling (Axis 3

SET

[NEDE]

[Advanced 1 status]
Standby point
traveling comrmand

RST

[XEN]

[Advanced 1 status]
Home position return
cornrmand when
starting

RET

w302

[Advanced 1 status]
Start command

RET

MEOZT

FB start standby paint
traveling (Axis 2)

SET

MZ0Z

[Operating cormpletion
flag] Axis 2 standby
paint traveling

RST

ME0ZT

FE start standby point
traveling (Axis 3)

SET

w203

[Operating completion
flae] Axiz 3 standby
paoint traveling

W303 UO¥GEE17F RDW-ET‘E;’]’E’USY-
DX11
¥ X 4
[advanced 1 status]  [Axis 2 REBUSY(Axist
[Standby point lpositioning —#18)Direct)
ltraveling cormand  |momp lste
UO¥GE2517D
— —
laxie 2 error
ldetection
RD77 1 brBiusy
UO¥GZE1TF p -
D2]
DX12
it +F
lxie 3 RBUSY o1
lpositianing —#16)(D rect)
lcomplete
U0¥GE2617D
_| )_
lAxie 3 error
detection
M202 M203
L h
[Operating [Operating

sormpletion flag]
Axiz 2 standby
paoint traveling

complstion flsz]
Axiz 3 standby
point traveling

7-45

SET

h304

[Advanced 1 status]
Gorweyor start
cormmand




n303

RET  [advanced 1 status]

Standby point
traveling command

hA304 n303 Y

{ | A+
RET

[Operating cormpletion

[&dvanced 1 status]  [Advanced 1 flag] Axis 2 ..;tandhy
(Conueyor start status] Standby poirit traveling
command point traveling
cormmand
MAZ20
h2032

RET

[Operating cormpletion
flag] Axis & standby

bdvanced 1 1 cycle
point traveling

lstart cormmand

' I
ai

EESE
MOvP #ixie 1 advanced 1 FB
- positioning No. storage
WETZ

SET

FE start conweyor
start (Axis 1)

H20

[XERS

—F
SET  [advanced 1 status]
Syrchronous control
start

Sensar input:
(SEMT)

hi304

RET  [advanced 1 status]

Corweyor start
comrmand

W20

RST Advanced 11 cycle

start command

RO77_1 bnBlusy
W305 - -
ol1] L% GEE220.1

Dx11
X 4t

SET Asxis 2 synchronous

[Advanced 1 status]  [RBUSY(Axist contral start

[Synchronous control [-#16)(Direct)

lstart
ROTT 1 birBusy_
Dl2] UO¥GI62202
iz
——F
SET Asis 3 synchronous
RBUS(Axis# 1 contral start
~#16)Direct)

RDT7_1brBusy_ RD77_1 bnBusy_
D[1] D(2] U0¥G2509 K15 U0¥GE2608 K15 MS012
DRl DX12

L

= Auis 2 axis operation = fas & s RST  FE stort conveyor
RBUSY(Azist1 RBUSY{Axist status operation start (Axis 1)
-#16)(Direct)  -#16)Direct) status

M30G

SET  [advanced 1 status]

Sersor nput wait
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M30E

RET  [advanced 1 status]

Symchronous control
start

[=vnchronous contral
lending

- operation status
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hAZ20
RST Advanced 11 cycle
start command
hAZ0G K20
K1 U¥G44120
| |
{ t it
MOV fxis 3 main shaft
[Advanced 1 status]  [Sensor input clutch command
[Bensor input wait (SENT)
U0¥GA2008.0
M20T
f
SET  [Advanced 1 status]
Axiz 3 main Synchronous
shait clutch contralling
OMAOFF status
[EERE
RST  [advanced 1 status]
-Sensor nput wait
RD77_1brBu
M307 UD¥G429080  UD¥G42008.0 DIl JoRETE0S s JoRE3E0 T
DX11
{ 4+ At | —
= fas 2 s RST s 2 synchronous
[Advanced 1 status]  Axie 3 main Axis B main REUSY operation control start
[Synchronous shaft clutch shaft clutch (Axis#1-#15) status
lcontrolling ONAOFF status  smoothing (Direct]
status
RD77_1.brBu
=y D[2] UO¥G2E0D K15 UC¥GEEG3202
Dxiz
-
= Bacs F s RST s 8 synchronous
REUSY operation control start
(cist1—#18) status
Direct,
[0 Uo¥GE44120
MO Axis 3 rmain shaft
clutch cormmand
(e
SET  [advarced 1 status]
Synchronous control
ending
e
RST  [aduanced 1 status]
Synchronous
contralling
MZ02
UO¥G2508 K15 U0¥ 52609 K15 [EERE)
{
& fcis 2 axis & fucis 3 axis SET  [advanced 1 status]
[4dvanced 1 status] operation Return operation start
status

n308

R2T

[Advanced 1 status]
Synchronous control
ending




[Advanced 1 status]
IReturn opsration
lstart

K10 04338
MCAE: fsis 3 advanced 1 FB
- positioning No. storaze
RD77_1 brBusy_
D[2] (e
D12
e
SET FB start standby paint
RBUSY(Axisi traveling after end
#18)Direct) -(Ast 3)
5032 T
|
SET  [adusrcsd 1 status]
FE start Return operating

standby point
traveling after
end (Axis 3)

RST

[XEDE]

[Advanced 1 status]
Return operation start

RST

MEOZ2

FE start standby point
traveling atter end
Avis 3]

SET

K311

[Advanced 1 status] 1
cycls snd

RET

[XE31)

[Advanced 1 status]
Return opersting

) I

U0¥GE30100

Axiz 1 axis stop

SET

[TEH

[Advanced 1 status]
End processing

RST

[XERR

[Aduanced 1 status] 1
cycle end

SET

ME10 UowazetzE  RDTT1brBusy
D(2]
DX12
{ | A-F
[Advanced 1 status]  |Axis 3 REBUSY st 1
IReturn operating positioning —#16)(D irect)
lcomplete
UO¥G26170
)—
Axis 3 error
detection
W31 W31
{ Tt
MOWP
[&dvanced 1 status]  |[PE for GOT]
1 cyols and Stert up -
laduanced 1
Ma311
Advarced 1
fixis 1FB
operating flag
W21
L
[PB for GOT]
Start up
advanced 1

[TEF]

Advanced 11 cycle
start command
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R2T

hi311

[Advanced 1 status] 1
cycls snd




312

RD77_1brBusy D[0]

K1 UO¥GE30100 ) UD¥GE30100
Dx10
— 3F
= Ao 1 axis LCVE Axis 1 axis stop
[Advanced 1 status] stop REUSY Axis# 1-#16)
End processing - (Direct] -
[XEEE
RET [Advanced 1 status]
-End processing
[IEE]
RET Gormard durine
-Advaﬂ\:ed 1 operation
[#*#* [Advanced Common] Gonveyar speed chanse #* %k
8002 M3 300000 04417
k 14
(1850) DMOV Adwanced common
dvanced [PE for GOT] Agis 1 speed changs
contral 1 [Start up speed specification
advanced 1 storsge
MIBOO3 h51 ETD
— 1t
ST FE stort advanced
Advanced [FE for GOT] speed change setting
ortrol 2 [Start up -when starting
pdvanced 2
M3z hi3d hd010 MEB02
ET20000 D4417 KBO000 04417
i f A+ { ——
D> Adwanced cormmon D+F Adwanced cormmon
[PE for GOT] [PB for GOT] [Hore position Advanced Axis 1 speed change Axis 1 spead change
Speed UP Spesd DOWN |return Axis 1 FB lsynichronous speed specification speed specification
chanze change start contral 1 storage storage
s iteh
W55 s MeB03 K1200000 D4417
— 3 —
D> Adusnced comman
[PE for GOT]  [PB for GOT] Advanced Azis 1 speed change
[Speed UP Speed DOWH lsynchronous - speed specification
Ichange charge control 2 storage
s itch
MEDAT
SET FB start advanced
speed change
-acceleratiun
24 [itie] M4010
[ 04417 FEO000 04417
— t 3+
XS Advanced common Cas Advanced comman
[FE for GOT] [FE for GOT] |Home position Hucis 1 speed chanse Axis 1 spesd chanes
[Speed DOWMN  Speed UP return Axis 1 FB - speed specification - speed specification
ichanee change start storsze storsge
ME4 MEZ ETAT
SET  FE start advanced
[FE for GOT] [PE for GOT]

Speed DOWMN  Speed UP
changs charge
[) Daa17
D>=

Advanced common
Axis 1 speed change
speed specification
storage

speed change
-decaleratiﬂm

KO Daa17
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DMOYF

Adwanced carnmon

Azis 1 speed change
speed specification

storsze




ME0A0 Mad10
1 O
(1329)
FE start

ladvanced speed
change sstting
when starting

mS0A1

]

FE start
pdvanced speed
chanze
poceleration

ME042

-

FE start
jpdvanced speed
Ichanze
deceleration

(1933)

M4410

I

M RD 77 ChangsSpeed 00E 3

{ MHRD 77 ChanzeSpesd |

Speed changs FB

Idvanced 1 Axis
1 speed chahge
FE start

RO77_1
r

Module label

—

K1 7

r4411

}

[ o#7 J

Advanced cormmon
Axis 1 gpeed change
speed specification
storage

{ ¥

Bii bEN

Execution command

DUT:i stModule

Madule label

Ui i

Targst axis

UD:i LdSpeedChangeValue

Cd.14:Mew speed value

o bhENCE

Execution status

o bOKEB

Marmal completion

abErB

Error complstion

o LErrld L

Error code

Advanced 1 dxis
1 speed change
FE start

k14411

o—

Advanced 1 Axis
1 speed change
FB operating flaz

h14412

o

Advanced 1 Axis
1 speed change

FB operation Ok
az

ha413

o—

Advanced 1 Axis
1 speed change
NG aperation
K flag

{  Das ]

Adwanced
common Axis 1
speed change FB

error No. storage

MZ040

(2142)

Imduamced 1 Axis
1 speed change
FE operating
[flae

RET o start
advanced speed
change setting

N e stertine

15041

RET g start

advanced speed
chanee

I acceleration

5042
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RET  Fe oot

advanced spesd
change

L decelsration




[E#* [advanced 1] Axls 2 clutch contral ## %%

MEOO2 b K1 Uogcdd102
—t i |
(2146) MOVE Axis 2 main
Advanced [Fe f]ur 'shalté:lat;:h
contral 1 IGOT, OrCe:
Glutch 1 - command
(e
Ko Uo¥Ga4102
f
MOVE Azis 2 main
[PE for shaft clutch
GoT] forced OFF
Cluteh 1 - command
[#** [Advanced 1] Positioning FE **+%x
ME0T2 M4210
i | -O—
(2162}
FB start conveyor Advanced 1
start (Axis 1) Axiz 1FB
start
ME021 M4320
i | O
(2165)
FE start standby Advanced 1
point traveling Azis 2 FB
[axis start
ME031 hA4330
i | O—
(2167)
FB start standby Advanced 1
paint traveling Axis 3FB
(Axis 3) start
5032
L
1t
FB start standby
point traveling
sfter end (Axis 5)
M _RO77 StartPasitioning 00E 4 { M+RD77_StartPasitioning 00 )
(2170) Positioning start FB
4310 n4211
| | BribEN obENOB {O—
advanced 1 Axis Execution cormmand Execution status Advanced 1
1FB start Axiz 1 FB
operating flag
4312
RD771
[ F DUT:{sthadule o bOKE o—
Module label Module label Mormal campletion Advanced 1
Azis 1FB
operation OK
flag
313
[ Kl Uwiudxis abErmE Oo—
Targst axis Error cormp letion PU—
Axis 1FB
operation NG
flag
{ D4z18  HuwiuStartMo arErrdUW|{ D4z15 ]
e 1 Cd 3:Positioning start Mo Error code e 1
adwanced 1 FE adwanced 1
positioning No FE error No
storage storage
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(2559)

(2945)

M RD 77 _StartPositioning 00 &

{ M+RD77_StartPositioning O0E )

Positioning start FB

M4321

o

Advanced 1
Axis 2 FB
oparating flaz

322

o—

Advanced 1
Axis 2FB
operation Ok
flag

(R

o—

Advanced 1
Axis 2FB
operation NG
flag

Azis 3
advanced 1 FB
positioning Mo
storage

Target axis

{ D4338  HUWiuStartMo

Cd 3:Positioning start Mo,

M4331

o

Advanced 1
Axis 3 FB
operating flag

4332

o—

Advanced 1
Axis 3FB
operation Ok
flag

h4333

1t BribEN obEMNOB
advanced 1 duxis Execution comrmand Execution status
2 FB start
RD771
[ 7} DUTH sthadule o hOKE
Module label Moduls label Maorrmal completion
{ K2 H i e obErrE
Tarzet axis Errar corp letion
[ D4328  }HUwiuStartNo ouErduUw|{ Daaze ]
s 2 Cd 3:Positioning start Mo Error code s 2
advanced 1 FE advanced 1
positioning Mo FE error Mo
storage storage
WM RDT7 StartPositioning O0E & { M+RD77_StartPositioning OO )
Positioning start FB
ey
M4330
|t BribEMN obEMNOB
advanced 1 duxis Execution comrmand Execution status
3 FB start
RD771
[ } DUTH sthadule o hOKE
Module label Moduls label Maorrmal completion
{ K3 H i e obErrE

Errar completion

o—

Advanced 1
Axis 3FB
operation NG
flag

ouErHUW | D4338 ]

Error code Axle 3

advanced 1
FE error Mo,
storage

7-52




##& [Commonl Synchranous start/spesd synchronization menitar ###sx

MEOOZ U0¥GA2008 (4] Uo¥ GA2508 K0 e840
(agoz) = Axis 3 main = Axis 3 main
dvanced shaft clutch shaft clutch Speed synchronizing
lcontral 1 ONJOFF status smoothing
status
MO0 U0¥G42868 K1
= Axis 2 main
Advanced shaft clutch
lcontrol 2 CON/OFF status
6002 UO¥GE2505 K15 U0¥GE2608 K1 MEBH
— —
(3618) = Bicis 2 i = Ao 3 axis
Iduamced operation status operation Aduanced syrchronizing
lcontral 1 status
500 UO¥GE2508 K1
— —
- fixiz 2 axie
iduanced operation status
lcontral 2
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7.6.2

Advanced synchronous control 2: Rotary cutter program

The sequence program used with advanced synchronous control 2 is shown in the following

table.

[### [Adwanced Gommonl Gonveyar speed change ¥4 #E

(1850}

(1928)

[deceleration

7-54

o0 M1 K300000 04417
i 1t
DLAC Advanced comman
Advanced [FE for GOT] Azis 1 speed change
contral 1 [Start up speed specification
advanced 1 storaze
MEOOT M5 TEDI0
— 1t
=T FE start advanced
Advanced [FE for GOT] speed change setting
leontral 2 [Start up -when starting
pdvanced 2
M35 hizd h4010 M&E02
RT20000 D4417 KEO000 04417
it 3F 4+ i ——
D> Adusnced comman D+ Adusnced comman
[PE for GOT] [PB for GOT] [Home position Advanced Axis 1 speed change Axis 1 speed change
Speed UP Speed DOWN return Axis 1 FB lsynchronous speed specification speed specification
Ichange charge: start control 1 storage storage
s itch
MEZ [t ME203
K1200000 D4417
— a3 —
2 Advanced common
[FB for GOT] [PE for GOT] Advanced Azis 1 speed change
[Speed UP Speed DOWH synchronous speed specification
Ichanee change control 2 storage
s itch
5041
SET FB start advanced
speed change
-a:celeration
M3 33 010 [X0) DA417 KBO000 04417
i 3 A+
ks Advanced common L Advanced comman
[FE for GOT] [FE for GOT] |Home position #ixis 1 spead change Aixie 1 speed changs
[Speed DOWM  Spesd UP return Azis 1 FB - speed specitication - speed specification
chanze charze start storszs storags
54 53 S
ST FE start advanced
[FE for GOT] [PE for GOT] speed chanze
ISpeed DOWN  Speed UP -de:aler-atmm
chanze change
) D4a17 [ 04417
D= Advanced common D Adwanced cormmon
Axiz 1 speed change Axis 1 speed change
speed specification speed specification
ME040 hiddin
it O
FBE start Advanced 1 Axis
advanced speed 1 speed charge
Ichange setting FE start
jwhen starting
mME041
e
FE start
advanced speed
Ichange
pcceleration
ME042
-
FE start
ladvanced spesd
chanze




(1933) Speed chanes FE
hAdd10 k411
| Eri bEM obENOEB O—
Imdvanced 1 Avis Execution cormrmand Execution status Advanced 1 Avis
1 speed change 1 speed change
FE start FB opersting flaz
hiddiz2
RD77_1
{ } DUT: sthodule 0 bOKE o—
- Module label Mormal completion Advanced 1 dxis
1 speed charge
FB operation Ok
flag
hdd13
[ K1 T i uasxis o bErrB o—
Target axis Error completion Advanced 1 dis
1 speed charge
NG operation
OK flag
[ Daai7 7} UD: udSp sedChangetialus ouErddUnm [{ D445 ]
Advanced common Cd. 14 Mew speed value Error code Advanced
Axie 1 speed chanee cornmon Axis 1
speed specification speed chanee FB
storaze error Mo, storage
m4411 E0A0
i
(2142) RST P orart
idvanced 1 Axis advanced speed

MRD 77 ChangeSpesd O0E 3

{ MH+RD77_ChanesSpeed |

1 speed changs
FEB operating
[flae

changs sstting
| e

w5041

RET  Fostart

advanced speed

chanze
acceleration

W5042

RST o start

advanced speed

change
deceleration

[### [Advanced 2] Advanced synchronous contral operation 2 operation main #kkE

(2337)
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DMOWP

ME202 MAZET
K10000 DE050
— +F
B [GOT settine] Autometic
lidvanced [Operating Carn generation
leynchronous  completion flas] - accelsration rate aver
contral 2 Cam initial setting synchronous section
s itch
KEQD DE052
LoV [GOT settine] Autometic
Carn generation Shest
e e
K100 DE054
MOVE [GOT setting] Autamatic
Carn generation Sheet
- synchronous width
KE U0¥GE26674
MOWE Axcis 2 Garn Ma
KEOO000 U0¥GE26672

Axis 2 Gam axis length per
cycle (L)




MDY

K1

UogG44101

Auxiz 2 rain shaft clutch
control invalid command

DMOWP

K200000

04417

Advanced comman Axis 1
speed change speed
specification storaee
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K% UO¥GE3201
B Auto—generation Gam N,
K1 U0¥G53202
LoV Carn auto-generation type
KE12 U0¥GEE3204
MOWE Auto—gensration pararmeter
value: Cam resalution
KO U0¥GEE3214
MOWE Auto—generation parameter
walue: Acceleration rate
- aver synchronous section
KEQD UO¥GEE3206
DMOWE Auto-gensration pararmeter
value: Sheet length (L)
K100 U0¥GEE3208
DMOWE Auto-generation parameter
value: Sheet synchronous
- width (L]
k2513 UO¥G53210
IR Auto-eeneration parameter
value: Synchronous axis
- length (L)
AED Uo¥GE3212
CLON Auto-generation parameter
value: Synchronous start
- position (L)
K1 U0¥GEE3200
MOVE Cam auto-generation
request
hi261
SET

[Operating comp letion flag]
Carn initial setting




(2419)

(3421}

(3457)

MGE03
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261
4t
RST  [operatine completion flael
Iadvanced Carm Initisl sstting
lsyrchronous
lcontrol 2 _
lswitch
RD77_1bnBusy_ RD77_1brBusy. RD77_1brBusy_
ME003 W51 UO¥GR417.3
D[o] of1] o[2] R0
DX10 Dx11 Dx12
— 1t +t e A it
SET | [advanced 2 status] Hame
Advanced [FE for GOT] Start  REBUSY(Axis?1- REUSY(Axis#1- REBUSY(Axis#1- |Axis 1 hame position return carmrmand
lcomtral 2 lup advanced 2 #18)Direct) #18)Direct) HEND Irect) position return when starting
request
hAd01 UO¥G2517 3
{ t | ——
[Advanced 2 status] Axis 2 hame
Home position position return
return command request
when starting
UO¥G2617 .2
—
s 3 home
position return
request
UD¥G24172  UQ¥G2E173  U0¥G2617.3
402
4 4+
SET  [Advanced 2 status] Start
Axis T home Agzis 2 home Axis 3 home corrrnand
position return position return position return
request request request 0
=S
SET  dvanced 2 operation
cormmand
e
RD77_1bnBusy_ RDT71brBusy_ RDT7_1brBusy_
56 w402
[s]ls (1] il K20 04528
DX10 Dx11 Dx12
— { t +t e A
GOV Auis 2 advanced 2 FE
dvanced 2 [[Advanced 2 status] R BL)J(SV(AX?#T— R'BL)J(SV’(Axi)sm— R BL)J(SV(Axi)s#T— positioning Ma. storsze
loperation  [Start command #16)Direct #18)Direct; #16)D irect
lcormrand e
K20 D453
MOVP Axils 3 advanced 2 FB
positioning Mo. storage
_
MEE21
ZET £ start standby point
traveling (Axis 2)
e
MEEZT
SET B start standby point
traveling (Axis 3)
e
403
SET  [advanced 2 status]
Standby point traveling
cormrrand
TA401
RST  [Advanced 2 status] Hame
position return command
when starting




R3T

hado2

[Advanced 2 status] Start
cormmand

W403 UO¥GES17F RD77-E1¢‘;?BUSV-
DX11
X ¥ Lt
[Advanced 2 status] [Axs 2 REUSY(Axisit1-
[Standby point positioning #18)Direct)
ltraveling command  |somplets
UO¥GZ517D
N
Axis 2 error
detection

RD77_1 brBusy_
UO¥GE2617T F bi2]

RST

MEEZT

FB start standby point
traveling (Axis 2)

SET

1252

[Cperating comp letion flag]
Axis 2 standby point
traveling

RST

MEEET

FB start standby paint
traveling [dxis 3

SET

[

[Operating comp letion flag]
Axiz 3 standby paint
traveling

D¥12
—it 3 F
Axis 3 REUS(Axis#1-
positionine #16)Direct)
cormplete
UO¥GZ617D

—| '_
s 3 error
detection

nM252 M253
it it
[Operating [Dperating

corp letion flaz]  carmpletion flms]
Axiz 2 standby  Axis 3 standby
point traveling  point traveling

R403

SET

EGE

[Advanced 2 status]
Corweyor start command

RST

[XELE]

[Advanced 2 status]
Standby point traveling
command

[Advanced 2 status]
Comveyor start
command

+F

[Advanced 2
status] Standby
paint traveling
carmmatid

RST

252

[Operating comp letion flag]
Axis 2 standby point
traveling

H20

—F

WIZEE
RET  [operating completion flag]
Bocie 3 standby paint
-trave\ing
& L]
MOVP Axis 1 advanced 2 FB
positioning Mo. storage
WEE1Z
ST

FB start conveyor start
(Bxis 1)

Sensor input
(SENT)
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SET

hAd05

[Advanced 2 status]
Semsor input wait




W04

RD771 brBusy.
hA40E H20 - -
Dl1]
Dx11

RET  [advanced 2 statue]

-Cnnveynr start command

U0¥G36320.1

X ¥ A

[Advanced 2 status] [Sensor input REUSV{Axis#1-
[Semsor input wait  |[(SEN1) #18)Direct)

RO77_1 brBusy_

SET Axiz 2 synchronous control

- -

MOVE

K1 U0¥G44103

Auxiz 2 auxiliary shaft clutch
command

MEE12

RST FB start conveyor start

(Mcis

[XEN

[Advanced 2 status]
Synchronous operating

[Advanced 2 status]
Semsor input wait

U0¥G36320.1

Axiz 2 synchronous contral
start

[FEE

MOWE

K1 UO¥G30100

Axis 1 axis stop

MDY

Ko U0¥G44103

Auxiz 2 auxiliary shaft clutch
command

M407

SET  [adusrced 2 status]

- Synchronous ending

M40

Axiz 1 axis stop
[Advanced 2 status]
[Synchronous ending

D[1] UO¥EZ505 K15
DH11
]
= Axis 2 axis
RBUSY Axist - cperation status
#1ENDirect)
ROTT_1 brBusy.
w1408 W51 i 2
o1] UO¥GE508
D11
{ 3+ { F——
= fixis 2 s
[Advanced 2 status] [FBfor GOT]  [REUSW{Axisi1- operation
ISynchronaus Start up #18)(Direct) status
loperating advanced 2
ROT7.1 brBus
Moz 4] UC¥G30100 ¥
010
— —4F

RST  [adyanced 2 status]

- Synchronous operating

REUSY
(Axist-#16)

(Direct)
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MOV

KO UO¥GE30100

Axiz 1 axiz stop




MES12

R3T

FB start conveyor start
(mxis 1

MEEZ2

SET

FB start standby point
travsling sfter end (Axis 2)

WE522 —
—
RET  [ndusrced 2 status]
FE start Synchronous ending

standby paint
traveling after

end (Axis 2)
WA0E
SET  [aduanced 2 status]
Standby point traveling
-m el
RD77_1 brfusy
K403 UORGEZE1TF B -
(1] WEE2Z
D11
{ 1 A-F
RST  F5 start standby paint
[Advanced 2 status] [Axis 2 REBUSY(Axisi1- traveling after end (Axis 2)
Stardby point positionine 18] Direct)
traveling after end  |complete
U0¥G2517D s
'_
RET  sdvanced 2 cperation
fixis 2 error command
detection
[RENE
RST  [Advanced 2 status]
Standby point traveling
-mr gl
[#** [Gommon] Synchronous start/speed synchronization monitor *##x
ME00Z MES40
U0¥GAZ008 5] 0¥ GAZ500 <
— —
(3602) = B 3 rrain = Aude 3 resin
\Aduanced shaft clutch shaft clutch Speed synchranizing
lcontrol 1 OM/OFF status smoothine
status
ME002
U0¥GAZE6a &]
_{ '_
= Axis 2 main
Advanced shaft clutch
lcantral 2 ON/OFF status
g002 UO¥GEZ509 K15 U0¥G2609 K15 MeaH
]
(3g19) = Axis 2 axis = Axis 3 axis
Iadvanced operation status operation Advanced synchronizing
lcontrol 1 status
ME003
UO¥GZ505 K1
]
= Axle 2 axis
lAdvanced operation status
fontrel 2 -
[F#* [Advanced 2] Positionine PO #er+F
MEG12 W4510
¥ o—
(3635)
FE start conweyor Aduanced 2
letart (Axis 1] Axis 1FB
start
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(2638)

(2641)

(3643)

(4032)

4520

Fga—

FE start standby
lpoint trausling
(s 2

ME522

FE start standby
lpoint traveling

ME531

fafter snd (Axls 2)

Advanced 2
Azis 2 FB
start

h14530

Fgum—

FB start standby
point traveling
(4is 3

M RO 77 StartPasitioning O0E 7

{ MH+RD77_StartPositioning 00F )

Positioning start FB

Wdvanced 2 Axis
1 FE start

ROT7_1
r

Module label

[l

Axis 1
advanced 2
FBE positioning
MNo. storage

BibEN

Execution command

[ H DUTisthodule

Madule label

K1 H Ui dxie

Targst axis

[ Das1g  HUwiuStartNa

Gd 3:Positioning start Mo,

Adwanced 2
Axis 3FB
start

14511

a hENOE

Execution status

O—

Adwanced 2
Axiz 1FB
operating flag

M4512

o0 hCKB

Marmal comp letion

obErrE

Fga—

Adwanced 2
Azis 1 FB
aperation Ok
flag

mA513

Error complation

ouErduw [{ D451

Errar code

M_RD 77 StartPasitioning O0E 8

Wdvanced 2 Axis
|2 FB start

ROT7_1
r
L

Module label

[l

Axis 2
advanced 2
FBE positioning
MNo. storage

BibEN

Execution command

H DUT: sthodule

Madule label

Kz H Ui iz

Targst axis

[ Dasze  HUwiuStartNa

(Gd 3:Positioning start Mo,

Positioning start FB

{ MH+RD77_StartPositioning 00E )

Axis 1
advanced 2
FB error Mo
storage

Fgum—

Adwanced 2
Axis 1 FB
operation NG
flag

1
I

14521

a hENOE

Execution status

o0 hCKB

O—

Adwanced 2
Axiz 2 FB
operating flag

4522

Marmal comp letion

obErrE

Fga—

Adwanced 2
Axis 2 FB
aperation Ok
flag

hA523

Error complation

ouErdUw |[{ D4529

Errar code
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Axis 2
advanced 2
FB error Mo
storage

Fgm—

Advanced 2
Aixis 2 FB
cperation NG
flag

1
I




(a421)

M. RD77 StartPasitioning 00E 9

{ MHRO77_StartPosition

Positioning start FB

ing_ O0E )

4530 n4521
| | BribEN o hENOB O—
tdvanced 2 Axis Execution comrmand Execution status Advanced 2
3 FB start Axis 3 FB
operating flag
4532
RD771
{ T} DUT i stMadules o bOKEB O—
Madule label Module label Marmal completion Advarced 2
Axiz 3FB
operation OK
flag
MA533
[ K3 Huwivbss abErrE o
Targst axis Error corp letion Advarced 2
Axizs 3FB
operation NG
flag
{ Das3s  }uwioStartNo orErrdUw [ D433 ]
Axls 3 Cd 3:Positioning start Mo Erraor code Aol 3
advanced 2 advanced 2
FB positioning FE errar Mo
No. storage storage
[#*#* [Advanced 2] Gam auto—eeneration prosram *#k#EE
ME003 M5 D&EOsZ K000 DE0E0
—t Ht
(4810) D¥8 [GOT setting] Automatic Length per cycle initial
Advanced  [[PE for GOT] Gamn generation Shest caloulsted value
contral 2 (Carm lergth
jgeneration
D&EOED UO¥GIEET2
IO Length per cycle  Axis 2 Cam axis leneth
initial calculated per cycls (L
walues
KE Uo¥GEE3201
MOME Auto—generation Gam
_ "
K1 UO¥GEa202
MCHE Carn auto-generation
_ ”
KE12 UO¥GE2204
MCA Auto-generation
parameter value: Cam
resalution
D&052 U0¥G53206
IO [GOT settine] futo-eeneration
Automatic Cam parareter value:
zeneration Shest  Sheet lensth (L)
length
D&OE2 2] DE062
DR [@OT settine] Automatic Sheet length 50
Carn generation Sheet caloulated value
lemzth (DE0E2/2)
D&054 DEOGZ D&05d U0¥GE3208

D<:

[GOT settine]
Autornatic Cam
generation Sheet
synchronous width

Sheet length
B0H calculated

valus
(D6052/2)
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DMOVF

[GOT setting]
Automatic Cam
generation Sheet
synchronous width

Auto—generation
parameter value:
Sheet synchronous
width (L)




ME0O

D>

DE054

[GOT settine]
Automatic Cam
gemeration Shest
synchromous width

D5062

Sheet leneth
50% caleulated
value
(DE052/2)

D-P

[GOT setting] Automatic

Sheet synchronous

D054 ¥z EET
D/P [GOT setting] Autoratic Shest syrchronous
Cam eeneration Sheet width 50% (DE054/2)
-synchmnm iz
D052 5062 UEGEIZ12

Auto—generation

Cam generation Sheet width S0% parameter value.
leneth (DEOSA/2) Synchronaus start
position (L)
D5062 UD¥G53208
IO Sheet leneth 50K Auto—generation
calculated value parameter value:
(DE0S2/2) Shest synchronous
width (L)
DE062 2] 05072
D/F Bheet length 50% Sheet synchronous
calculated valus width 50% (DE052/2)
(D6052/2)
D&052 05072 Uo¥GEI212
D-p [GOT setting] Automatic  Shest synchronous  Auto—zeneration
Carn generation Sheet width 0% parameter value:
length (DEOSZ/2) Synohronous start
position (L
k2513 UO¥GEa210
DMOVE Auto-generation
parameter value:
Synchronous axis
length (L)
D&0E0 K10000 S
D=F  [GOT sstting] Automatic Aeceleration rate over
Carn generation synchronous section
acceleration rate over calculated value
synchronous section (chanee value)
05050 U0¥G53214

MOWP

Acceleration rate
aver synchronaus
section calculated
walue (chanze value)

Auto—generation
parameter valus:
Acceleration rate over
synchronous section

SET

MO0

Advanced 2 Gam auto
—generation comrhand

—t

Advanced 2
Gam auto—

zenerstion

command

MOWE
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K1 UO¥GEIZ00
Cam auto-generation
request

[FEE
R=T Advanced 2 Gam auto

—generation cormmand




[##% [Adwanced 2] Gam data reference prosram #HHkx

M52 ] U0RGAZ000
E—
(4918) Carn data operation
[FE for GOT] request
Cam data
reference
KE U0¥GA5001

Operation Cam Ma.

K1 U0¥GE45002

Cam data start
position

KE12 U0¥GE45003

Gam data operation
points

K1 U0#GE45004

Cam data format
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7.7 Writing to the PLC
Write settings data to the CPU module.

(1) Connect the personal computer and CPU module with the USB cable, and set the RUN/STOP/RESET
switch of the CPU module to STOP.

e

8 MELSOFT GX Works3 ...or\Documents\simplemotiont SCHOOL (advanced).g:3 (2) Click [Online] — [erte to PLC. ] of GX
| Project Edit Find/Replace Convert View | Online | Debug Diagnostics Tool  Wini Works3.

DPRAS| e - ;liag g Current Connection Destination...

=== = e Read from PLC..

Navigation ¥ Write to PLC...

G- | B | Options. SELSLTASES :
| | Remote Operation(S)... CIICk'
dule Configuration Safety PLC Operation... v
Redundant PLC Operation(G) 1
CPU Memory Operation...
Delete PLC Data...
User Data 3
Set Clock...
Monitor 3
Watch 3
User Authentication... 3
T == (3) An Online Data Operation dialog box appears.
Dsplay  Settng  Related Functions
=00 - B e Check the "Parameter " and the "Simple Motion
— ——— B o @ s Module Setting:0000:RD77MS".
[ openi im ] | o)
Mocie Name Data Name > B B ow Tite Last Change: ‘swrecim) |a
e Check! et s

(e reon o (4) Click the button.

2572016 9:40:29PM Nt Calaoted

e e - msren ek
& Gobal Label seting /1772015 10:38:10 ... Not Calaiated
8 Global Label intial Vaue ] [
@ aane @ 3/17/2016 10:38:10.. ‘qu(nlmhhd i
= e o
= "‘ | p—
e : -
CR Click!
(=)=
TR — (5) The message shown on the left appears, press

Yes |.

Mismatch in CPU parameter between project
and PLC.
Do you want to continue writing to PLC?

Caution
- Please make it in RUN status after writing CPU parameter
and all program files and then RESET CPU.

- Unable te execute the device memory writing.
Please write device memery again after writing CPU
parameter and then RESET CPU.

- Please execute the following operation when setting latch in the
device setting of CPU parameter because the value which is different
from the one before writing in the device of latch range is set.
1.Read device memory of the range set in latch.

2.Make the CPU STOP and write CPU parameter/system

parameter.

3.Write device memory.

4.Make it in RUN status after RESET CPU.

Click!

G Ves D No |

V7

Go to next page
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From previous page

CESCs . (6) The dialog box for writing to the PLC appears,
) ) and writing is started.

y The following file already wists,

S EeEsees The message shown on the left appears, press
e Paramarer y: the button.

Click! =

I Yas ]‘ Vs sl l
[ ™ ] o 1o al [ Cancel ]

The message shown left is displayed in the
middle of writing. Click the button.

@ Overwrite contents of flash ROM. Are you sure you want to continue?

Click!

Yes

(7) After the completion of writing, the message
m shown left is displayed. Click the button.

@ Completed,

Click!
OK

et ey (8) Click the | Close | button in the Online Data
- ‘ . . .
= - Operation dialog box to close the dialog box.
e
‘Open/Close Al(T) Deselect Al(N) - B 5D Memory Card. @ ntelligent Function Moduie
odkde NamefData Name * B @B oew e Last Change. B B
= B SCHOOL_(advanced) Ell [
0@ Parameter @ |
P reremirem | e e et
3} Modue parameter ¥ 7/5/2016 5:11:40PM | Not Calculated
& ez - o o 1
B Memory Card Parameter 2/8/2016 9:40:24PM | Not Cakculated
4 Remote Possword. w 2/5/2016 9:40:46PM | Not Caladated.
& Global Label = [
5 s 0 ot
5 Global Label Intial Value =l [
& aane “ 3/17/2016 10:38:10 ... ot Caaiated
NN T T T
ey oy Program Memor Free.
= |
- v -
™ — ] asaon
W oo = .
U= e - Click!
[ ] oo
[

v

(9) Reset the CPU module. (Hold the RUN/STOP/RESET switch on the RESET side.)
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7.8 Demonstration Machine Operation

7.8.1 Advanced synchronous control 1: Travel cutter

( Demonstration machine operation panel ) Advanced synchronous control 1 screen

d| Axis 1 (conveyor axis)

Conveyor speed

| o

(I
d| Axis 2 (cutter axis)

M3
Cam No. No. 1 ’@

(1) In the [Navigation window] of the Simple
Motion setting tool, select [Module Monitor],
and double-click [Axis Monitor].

Error occurred

MB010

By B e |
= §:; 0000:RD77MS4
meT s s
& Parameter
& Servo Parameter
ning Data

tioning Data
tioning Data
oning Data
u f§% Block Start Data
1 % Synchronous Control Param

T = (2) The monitor window axis monitor appears.

— Mfm e ) 0 s Refer to Appendix 5 for details.

=X A2 )
d 20 7eed curent vaie | 44053 ym 35050471 degres 22pm
1d.21:Machine foed value | 44053 ym 040528 degree 2.24m

Servo OFF
32400 Gegree/mn  0.00 /0

@ (9 sorcedsop U021

. 0 6ata beng
xecuted: Operation  Posioning Complete  Poskonng Compete  Poskinng Complete
pattem o 102034

excutec ethod Me.31:Staus : Eror detechon
1d.47:70stoning data being beto. [1]2(3]4
executed ! Accaraton tme 0:100 0100 0100

.

1d 47 p0sitoning dta being
xacuted : Dacairation time 0:150 0100 0100
o,

stonng cata beng

acvted: s tove -

terpoted

1d 47:p0stoning Gaa beig |
e

execyted : Mot -
T puse Souse
n speed .13 fjmn .07 g 0.9 /mn
d 1040t urent vaie 0.0%. 00% 0%
oFF oFF oFF
oFF oFF oFF

7

Go to next page
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(3) Setthe CPU module to "RUN".

v

[Servo ON]

(4) If the servo is not on, touch | S¥¥0 ON | at the Demonstration machine  [EsFareNeol\

demonstration machine operation panel. operation panel M1000
The servo status for axes 1 to 3 changes to ready.

%

(5) TOUCh Advanced
synchronous control 1 [

%

[Switching to advanced synchronous control 1 and clutch operation]

(6) Touch Ad,‘\’/%'é%zm on the Advanced synchronous control 1 screen. And the, touch |Home p",jgié’” return|

Next, touch |t “pMag‘fnce“ to start up the demonstration machine.

Touch to ensure that conveyor speed change operation is possible.

C'“,bfgzo"‘ , and ensure that clutch operation is possible.

Touch

» Touch C'”,bfgf"‘ during operation with advanced synchronous control.

This turns off the clutch and the cutting movement (the rotation of the disc) stops.

Touching the switch for again causes the disc to start the cutting movement again.

* The clutch can turn on and off the cutter shaft only. (It does not turn on and off the travel shaft.)

N4

Error check operation Starting history
000007714 - Sarting Hisory S =]
. . - I N
Simple Motion setting tool E— — e —
[Navigation window] o | gt [ | s | s | vaegr | ]| ¢
1/OFF X Works3 1 7/6/2016 9:22:35.279 AM OFF OF| )
| 20/ X Works3 7/6/2016 9:22:36.289 AM OFF OF| ©® [Swovorizston fagtr)
3|OFF X Works3 7/6/2016 9:23:27.831 AM OFF oF| e TRIn
. K e —
[Module monitor] Ao oot mirs s s o o e GhTT
v o pr———— A
U s e — Ef|_t=- G:bic
. . : | o
[Starting history] :

M. 154:Cperation SmelU0\G4008)

2 160 ps

= Ve 135 Maximm operaton me(U0\6005)
21 45

= NG, 15:No. of Flah ROM writg (0163229

U

Go to next page
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[Set cam No. to "2"]
(7) Press of the "Cam No.". The numerical input screen appears. There, change "1" to "2".

[Contents to be checked]

(8) Confirm that the disc moves differently from the cam No. 1.

Refer to the following cam data graphs.
(Note that the disc rotates in one step with the cam No. 1 while it rotates in two steps with the cam No. 2.)

Cam No. 1 Cam No. 2
Stroke Graph = 00 Stroke Graph
) 3 :
g S -500
o) (7]
b= 2. 1000
o e
S g -150.0
[77] @ 2000
17500.0 35000.0 52500.0 70000.0 I 17500.0 35000.0 52500.0
Length per Cycle [um] Length per Cycle [um]
200 Speed Graph 100 Speed Graph
- 1.00 b 0.00
® o000 2 -1.00
2 7]
? 100 -2.00
-2.00 -3.00
0.0 17500.0 35000.0 52500.0 70000.0 0.0 17500.0 35000.0 52500.0 70000.0
Length per Cycle [um] Length per Cycle [pum]

e

(9) Touch St anenedl o end advanced 1 operation.

[Finishing advanced synchronous control 1]

Advanced 1 ;
Touch MB802 to end all operations.

e

(10)Practice of the advanced control 1 is complete when all of these operations are finished.

POINT

+ Check that the clutch controls to turn ON/OFF the cutting movement.

« Change the conveyor speed to see that the travel shaft synchronizes with the conveyor shaft.

» Observe that the disc rotates according to the cam data "No. 1" and "No. 2" and it rotates
differently between the two.
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7.8.2 Advanced synchronous control 2: Rotary cutter

( Demonstration machine operation panel ) Advanced synchronous control 2 screen

Advanced syn s control 2

Axis 1 (conveyor axis)

Conveyor speed

Cam auto-generation
50

Error occurred

M6010

(1) In the [Navigation window] of the Simple
Motion setting tool, select [Module Monitor],
and double-click [Axis Monitor].

Navigation nx

:, DODD:RD77MS4
B 7 System Setting
% Parameter
Parameter

tioning Data
ning Data

B ‘ (2) The monitor window axis monitor appears.
Refer to Appendix 5 for details.

Ao ontor s

o)

ol 2000
013 1mn 000 i
5% 5%

V7

Go to next page
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(3) Setthe CPU module to "RUN".

[Servo ON]
Servo ON at the

(4) If the servo is not on, touch | >/ 0 = Demonstration machine  [EISaeRO1N
operation panel M1000

demonstration machine operation panel.
The servo status for axes 1 to 3 changes to ready.

s
V7

(6) Touch Ad,:’/%%%esd 2 |on the Advanced synchronous control 2 screen. And then, touch

Advanced
(5) Touch synchronous control 2 [

[Switching to advanced synchronous control 2]

Home position return
M50

Next, touch | Start “pﬁg‘{anced 2| to start up the demonstration machine.

The initial setting of the cam automatic generation parameters is such that the demonstration machine
carries out the cutting movement on workpieces that are laid out 50 mm apart from the others. Now,
check this operation.

A Cam 1cycle ! Cam1cycle ! Cam1cycle ! Cam1cycle !
0 Q0 AN 21
100%[ -~~~ 2~~~ T ",
Stroke
0% Cutter angle
°0 360(0) 360(0) 360(0) 360(0) (degree)
A ' ' ' '
i i i i
Cutter speed ! ! ! !
- - - ¥ __y Cutter angle
0 360(0) 360(0) 360(0) 3600) (degree)
' ' ' ' '
Position of T ' ' 1 '
cutting sheet i : i i
Synchronous ! L L 1 .

segment Workpiece ~ Cutting position  Cutting position ~ Cutting position  Cutting position
detection R T
Sheet length

You may change the sheet length as you like. Note, however, that making it a multiple of 50 mm makes it
easy for you to check the operation.

The initial settings of the cam automatic generation parameters on the demonstration machine motion are as

follows.

» Type of cam automatic generation: Cam for rotary cutter

» Acceleration rate over synchronous section: 100 % (Reaches the same speed as the conveyor speed at the
rate of 100 %)

» Sheet length: 50.0 mm

» Sheet synchronous width: 10.0 mm

» Synchronous axis length: 251.3 mm (circumference)

» Synchronization start position: 45.0 mm

Next, change the conveyor speed.
+ Touch to ensure that conveyor speed change operation is possible.
» Check that the synchronous cutting movement continues even if the conveyor speed changes.

7

Go to next page
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Error check operation

Simple Motion setting tool
[Navigation window]

U

[Module monitor]

U
[Starting history]

Starting history

|8 EEn RO

(e e

Starting History.

,,,,,

rrrrr

‘HHHHHHBE

[Change cam automatic generation parameters]

(7) Change the three parameters as follows.
« Sheet length: (Length of sheet to be cut off)
* Sheet synchronous width: (The width of segment where the conveyor speed and the angular speed
synchronize with the other when the cutter carries out the cutting movement)
* Acceleration rate over synchronous section: (The rate of increase in the angular speed of the disc with
reference to the conveyor speed over the synchronous width. It reaches the same speed as the conveyor

speed at the rate of 100 %.)

The initial parameter settings are 50.0 mm for the sheet length, 10.0 mm for the synchronous width and

100 % for the acceleration rate.

Start up advanced 2

Touch M5 1

and synchronous width to 30.0 mm.
In each case, touch the numeric figure to call up the numerical input screen and change the parameters.

Generate cam
M55

demonstration machine.

Touch

[Contents to be checked]

to generate the cam data. Next, touch

Start up advanced 2
M51

to stop the demonstration machine motion. Change the sheet length to 100.0 mm

once again to start up the

(8) Check that the demonstration machine carries out the cutting movement on every other workpiece which
is aligned with an interval of 50 mm (skipping one every time).

Also, check that the synchronous section is extended.

[Finishing advanced synchronous control 2]

(9) Touch | Startup advanced 2|t eng advanced synchronous control 2 operation.

M51

Advanced 2

Touch MB803

to end all operations.

(10)Practice of the advanced control 2 is complete when all of these operations are finished.

POINT

changes accordingly.

» Check that the disc follows the rotary cutter movement as motion diagram in (6).
» Change the conveyor speed to see that the cutter synchronizes with the conveyor.
» Change the cam automatic generation parameters to see that the motion of the cutter shaft




7.9 Sequence Program List
This shows a list of the sequence programs.

[F¥* Thitial processing **Exk

SMA03
L
{ |
(o) EI
SMA03 RD77_1 bPLG Ready
VO
{
Jéc)]
1 scan OFF after RUM RWPLG READY
M1000  RD77_1bReady D RD77_1 bAllAxisServaOn
D0 V1
— t |
[FE for GOT] RREADY(Direct RW:AI axis servo ON
[Servo ON
(] RO77_1 stndwCtrl1 D
[0] uRequestServoDif D
Az
MOYE RW:Zerva OFF command(Direct)
Ko RD77_1 stndCtrl1 D
[1]uRequestServo0H D
¥ G
MOvE RWW:Serva OFF comrmand(Direct)
] RD77_1 stndwGtrl1 D
[2] uRequestServo0ii D
UO¥G4E51
MovE RW:Serva OFF command(Direst)
11000
KT RO77 1 strduGtrll O
[0] uRequestServalii D
—t
MOVE RiW:Serva OFF command(Direst)
[PB for GOT]
KT RO77_1 stnduGtrll O
[1]uRequestServoOtf D
0¥GA45
LI Rilt:Serve OFF command(Direct)
K RO77_1 stndGtrll D
[2] uRequestServoOtf D
UO¥GAEST
MOYE Ri:Zerva OFF command(Direct)
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[F## [Far GOT] Current value monitor #x##

{az)

403

1 scan OFF after RUM

RiReal current value

RD77_1.stndxhintr Do
[0] dActualPosition

Doy RReal current value fxls 1 Feed current valus
RD77_1 strnfxhintr D20
[11dactualPosition

DY

Axls 2 Feed current valus

RDT7_1stndxhintr
[2] dActualPasition

DCK RReal ourrent value

D40

Axis 3 Feed current value

oo

n] Switch cperation mode #%%&#

U0¥G24770 UO¥G2ETT O UO¥G2677.0 MEEO0 (Rt MEBOZ MEE03 MGOOO
— i | i | i | 3
(53)
izis 1 servo Axis 2 servo ready  Axiz 3 servo [JOG- home Positioning Advanced Advanced JOG- harme position mode
ready ON ready O position control switch synchronous  synchronous
switch contral 1 contral 2
switch switch
MERO0 KGR0 hGE0Z MEB0E hAGODZ
3 3F { |
OG- harne Positioning Advanced Advanced Advanced contral 1
position control switch synchronous  synchronous
switch contral 1 contral 2
switch switch
a0 G201 ME202 ME202 ME00ZE
—F 3 1t
JOG horme Positioning Advanced Adwanced Advanced contral 2
position control switch synchronous  synchronous
switch contral 1 contral 2
switch switch
[F** [Gormmon] JOG operation and home position returm $ &%
MGO0D
D&dn RD77_1.stnAxCtr1 D
[0] LdJOG Speed B
—t Uo¥G4a1e
81 BMOV  pyis 1 RWWJOG speed(Direct)
MOG* horne JOG
position speed
rode
MGO0Z2
D&42 RD77_1 stnAxCtr1 D
[1]0dJOG Speed D
E— 418
Drov Ais 2 RWJOG speed(Direct)
Advanced JOG
control 1 speed
ME00Z
B RD77_1 strdwCtr1 D
[2].udJOG Speed D
E— UO¥GAS1E
BMOW  ss3  RWJOG speed(Direct)
isduanced JOG
lcontral 2 _spead
mM1022 mM1022 M1024 MA011 ha021 n4021 1011 1010 U0¥GE20101.0
A+ 3F 3F 3F { |

Mxis 1 home

fixie 2 home  Axis 3 home
lposition return start position it

return start

position

return start

Home position Home position Home position

return Axis 1 return &xis 2 return Axis 3
FB operating FE operating  FE operating
flag flae flag
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[FE for GOT]
xis 1

fforward

[rotation JOG

K100

[PB for GOT]
Bxis 1 reverse
rotation JOG

M1011

Axiz 1 forward rotation
JOG start

U0¥GE30102.0

I

[FE for GOT]
iz 1
reverse
ratation JOG

1013

[FE for GOT]
Axis 1 forward
ratation JOG

n1a12

Axiz 1 reverse rotation
JOG start

U0¥GE30111 0

}

[FE for GOT]
Axis 2
[forpard
[rotation JOG

[PE for GOT]
Az 2 reverse
rotation JOG

Axiz 2 forward rotation
JOG start




R1012

}

M1013

U0¥GE30112.0

[FE for GOT]
IAxis 2
Ireverse
[rotation JOG

1014

}

[PE for GOT]
Agis 2 forward
rotation JOG

1015

Axiz Z reverse rotation
JOG start

UO¥GE30210

[FE for GOT]

Wxls 3
[farward
ratation JOG

h1015

}

[FE for GOT]
Axis 3 reverse
ratation JOG

hA1014

Axiz 3 forward rotation
JOG start

U0¥G30122.0

[FE for GOT]
Axis 3
reverse
rotation JOG

[PE for GOT]
Axis 3 torward
rotation JOG

Axis 3 reverse rotation
JOG start

[FE for GOT] Home
lposition returm

PLE

MT0Z1

JOG zcreen home position
return trigger

[PE for GOT] Home
lposition return start
(Advanced 1)

MEQ

[FE for GOT] Home
lposition return start
(advanced 2)

m301

[Advanced 1 status]
Horme position
Ireturn cormmand
when starting

hAd01

[Advanced 2 status]
Home position
return cormatd
pwhen starting

r1021

U0¥G24174  UD¥GZE1T4

UI0¥GE2617 4

M1031

Home position returm
trigger for advanced

OG screen home
position return
[trisger

M1031

+F +F

Axiz 1 home  Axis £ horme
position position
return return
complete complete

T

Axiz 3 horme
position
return
complete

BET

M1022

fuxis 1 hame pasition
return start

Home position
return trigeer for
ladvanced

SET

M1022

Axis 2 home position
return start

SET

M1024

Axiz @ horne position
return start
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nA301

[Advanced 1 status] Home
position return comrand
when starting




[Axis 1 home position return FB start

SET

M4010

Harne position return Axis
1 FB start

Axiz 1 error
detection

1022 ROVZ1brBus — pga011 UO¥G2477 1
v D[0]
Ox10
1t +F 3+ 1t
iz 1 home RBUSY Home position Axis 1 serva
lposition return start (Axis#1-#16)  return Axis 1
(Direct; FE operating
l3g
4010 Uowazat7a ROTINErBus gy
v Dlo]
TX10
X X +F f
Horme position Axis 1 home  [RBUSY Herne position
return dixiz 1FE |position [Axis®1=#16)  return Axis 1
Jstart returm Direct. FE aperating
complete flag
U0¥GE2417D
)_

RST

M1022

Axls 1 home position
return start

RST

[YEE

Home position return Axis
1FE start

[Axis 2 home position return FB start

M4020

Home position return Axis
2 FB start

M1023

fuxis 2 harme pasition
return start

MA020

Home position return Axis
2 FB start

|Axis 3 home position return FB start

RA4030

Haome position return Axis
3 FB start

11024

fuxis 3 hame pasition
return start

(Advanced 1)
MEQ

[FE for GOT] Home
lposition return start
(Advanced 2)
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M1023 RDW-I;ﬁ’]TBUS hAd021 UO¥GETT 1
¥l
DX
1t -+ 3+ 1t
SET
Wiz 2 home (REDUSY ) Home position Axis 2 serva
lposition return start (fxist1=#16)  return Axis 2
{Direct FEB eperating [
flag
M4020 UO¥GZE17 4 RDTEBHBUS hA3021
¥
Ox11
X X F f
RST
Horme position Axis 2 home  [RBUSY Herne position
return dxie 2FE |position [axis#1=#16)  return Axis 2
rart et Direct FE operating [
complete -
UO¥&E2517D
[
RST
Axls 2 error
detection L
1024 RDW-I;E’]TBUS hAd031 UO¥G2677 1
Ox12
1t - 3+ 1t
SET
Wiz 3 home (HEUSV ) Home position Axiz 3 serva
lposition return start (Axis1-#16)  return Axs 3
{Direct FE operating [
flag
MA030 UowGze174 FDTI0brBus — ga0a
v D[2]
Ox12
1t 1t 3+ 1t
RST
Home position Axiz 3 horme (R.EDUSY ) Home position
return dxis 3FB |position Bl 1=#16)  return Axis &
Crert et Direct FE oprrating [
complete -
U0¥&E2617D
—
RST
Axis 3 error
detection L
M30
UO¥G2400 K7 DOV G500 K7 OV GZ600 K7
|
= Aixis 1 axis Agis 2 axis Agis 3 axis
[FE for GOT] Home operation operatian operation
lposition return start status status status

14030

Harme position return Axis
3 FB start




(401

h30

RET  [PE for GOT] Home
position return start

- (mdvanced 1)

WED

M2t UO¥G24174  UOYGZS174  Lo¥Geg174 RD77.1brBus RDT7_1brBus RD77_1 brBus
v Dlo v D[1 v D2
D10 D11 Dxiz
1t 1t 1t 1t 3 AF 3

[Operating Axis 1 home  |Axis 2 home  |bxis 3 home  [RBUSY REUSY REUSY

comp letion flaz] position position position [axis®1-%18) (Axis#1-#18]  (Awis#1-#18)

Homme position return return returm (Direct) (Diract) (Diract)

return start lcornp lete lcornp lete cornp lste

UO¥G2417D | UO¥G2517D | UO¥G2617D
| I { —

Axiz 1 error

Axis 2 error Axiz 3 error

RET  [PE for GOT] Home
position return start

detection detection detection -(Advanced 2)
h211
RET  [Operating completion flag]
Home position return start,
h211
k0
SET  [Operating completion flae]
Home position return start,
M.RD 77 StartPositioning O0E _1 { MHRD77 StartPositioning 00 )
Positioning start FB
4010 n4011
—t BribEM o bhENOB O
Home Execution cormrand Execution status Horme position
position return Axis 1 FB
return Axis operating flag
1 FEB start
hada12
RD771
[ } DUT i sthiaduls abCKE oo
Module Module label Mormal comp letion Horme position
lzbel return Azis 1 FB
operation Ok flag
h4013
[ K1 Huwisacs abErrE o
Target axis Error comp letion Harne position
return Axis 1 FB
operation NG flag
[ k9001 H Ui uStartNa ouErdUw [{  Ddote ]
Cd 3iPositioning start Mo Error code :
Axiz 1 horne
position return
FE error No.
starage

7-77




(7o3)

(1188)

hA020

}

M RD 77 _StartPositioning O0E_2

{ MH+RDT7 StartPositioning O0E )

Positioning start FB

Home:
position
return Axis
|2 FB start

RD771
b
L

¥

Moduls
label

™

k2 T}

hA4030

}

[ kool |

EribEM

Execution cormrmand

DUT:i sthodule

Module label

Ui udxis

Target axis

Ui uStarthlo

Cd.3:Positionineg start Ma.

o bENCEB

4021

Execution status

o hOKE

o—|

Home position
return Azis 2 FB
operating flaz

h4022

Mormal comp letion

o—

Herme position
return Axis 2 FB
operation OK flag

MA0ZZ

o bErrB

Error completion

o LErTdUW

Error code

M RD 77 _StartPositioning O0E_3

Home:
position
return Axis
|2 FB start

’BD77_1

L I
Maduls
label

{ k3 1
[ koool H

EribEM

Execution cormmand

DUT:i sthodule

Module label

Ui udxis

Target axis

Ui uStarthlo

Cd.3:Positionineg start Ma.

Positioning start FB

{ MH+RDT7 StartPositioning O0E )

o bENCEB

o—i

Hame position
return Axis 2 FB
operation NG flaz

{ paoze ]

Axis 2 home
position return
FE errar Mo.
storaze

4031

Execution status

o hOKE

o—|

Home position
return Azis 3 FB
operating flaz

h4032

Mormal comp letion

o—

Home position
return Axis 3 FB
operation OK flag

M40ZZ

o bErrB

Error completion

o LErTdUW

Error code

o—

Hame position
return Axis 3 FB
operation NG flaz

{ Doz ]

Axis 3 home
position return
FE errar Mo.
storaze

[### [Adwanced 1] Advanced synchronous control operation 1 operation main #% &k

(1577)

(1583)

MBO02

Advanced
contraol 1

MBO0Z

— M

iduanced
lcontral 1

7-78

MOWP

D301 UO¥G36674
MOV povarced 1 Axis 2 Cam Na
am Mo
-SDEEifiEatiDn
KT00000 UO¥GE36672
LA fxds 2 Cam axle length
per cyele (L)
K0 UO¥G44103

Azis 2 auxiliary shaft
clutch corrnand




(1605)

(1641)

) UD¥G44101

MO

Axiz 2 main shaft
clutch contral invalid
caornrmand

K300000 Daa17

DKOVF

Adwanced carmmon

Azis 1 speed change
speed specification

storsze

RD77_1bnBusy_ RD77_1 bnBusy_ RD77_1 brBu
hGO02 h31 - S - Yo = Uo¥G2417.3
Dlo] ol = D[2] WE01
D10 Dx11 Dxiz
—t 1t AT AT 3 { |
SET  [advarced 1 status]
Mdvanced [PE for GOT] Start  RBUSY(Axis#1 RBUSY(Axis?1 REBUSY iz 1 home position Home position return
lcontral 1 lup advanced 1 -#16)Direct)  -#16)Direct)  (Axis#1-#16) [return request -cumr!vahd when
irect, starting
k201 UO¥G2517.3
L L
i i
[Advanced 1 status] Axis 2 home position
Home position return return request
command when
starting
UO¥G2617.3
|}
i
Axis 3 home position
return request
U0¥G2417.3 UD¥G2517.3  U0¥G2617.3 e
+F 3+ 3+
SET  [advanced 1 status]
Axiz 1 home position Axis 2 home  Axis 2 home Start command
return request position position -
return request return request
hA3&
SET Command durine
Adwanced 1 operation
3G M302 RD77_1bnBusy_ RD77_1bnBusy_ RD77_1.bnBu
D[o] of1] = D[2] K1 04528
D10 Dx11 Dxiz
f { | A+ A 3
MO Axis 2 advanced 1 FB
Command  [[Advanced 1 status]  RBUSY(Axis#1 RBUSY(Axist1 RBUSY positioning No. storaze
during [Start cormmand -#16)Direct)  -#1E)Direst]  (Axisi1-218) -
dvanced 1 Direct)
loperation
K1 [SEEEE]
MICAE: fixis 3 advanced 1 FB
positioning Mo, storage
MED21
SET

FE start standby point
traveling (Axis 2)

MES03T

SET B start standby paint

traveling (Axis 3)

n303

7-79

SET  [advanced 1 status]

Standby point

-trave\ihg command




R2T

hA301

[Advanced 1 status]
Home position return
cormand when
starting

RET

w302

[Advanced 1 status]
Start command

W303 UO¥GEETTF RDW-S[‘;']“E‘“SY-
DX11

X N L
[advanced 1 status]  [Axis 2 REUSY(Axist
[Standby point positioning —#16)(D irect)
[traveling cornmand lcomp lete

UO¥GE2517D
—

Wzis 2 arror
detection

RDT7_1 hnBusy_
UO¥G2617T F biz)

RET

MEOZT

FEB start standby point
traveling (Axis 2}

SET

MZ0Z

[Operating completion
flae] Axis 2 standby
point traveling

D12
e A-F
lzie 3 REBUSY focis? 1
lpositioning -#18)Direct)
lcomp lete

U0¥G2617D
—| )—

xis 3 error

RST

MEOZT

FE start standby point
traveling (Axis 3)

SET

203

[Operating completion
flag] Axis 3 standby
point traveling

detection

n202 M203
—t { f
[Operating [Operating

corap lstion flsg] completion flag]
Axis 2 standby  Aois 3 standby
point traveling  point travsling

M303

SET

hi304

[Advanced 1 status]
Ciorveyor start
command

RET

W03

[Advanced 1 status]
Standby point
traveling cornmand

[Advanced 1 status]
Conveyor start
lcormmand

M320

P

[Advanced 1
status] Standby
point traveling
comrmand

RET

MZ0Z

[Operating cormpletion
flag] Axis 2 standby
paint traveling

Whdvanced 1 1 cycle
lstart command

RST

' I
i

11202

[Operating completion
flae] Axis 2 standby
point traveling

MOWP

04218

Azis 1 advanced 1 FB
positioning No. storaze

SET

7-80

nE012

FE start conweyar
start (Axis 1)




M30E

Sensor input
SEN1)

SET  [advanced 1 status]

Symchronous control
start

hi304

RET [Advanced 1 status]
Corveyor start
comrmand

MIZ20

RD77 1 brBusy_
Dl1]
DX

RST  pguarced 11 cycle

start command

UO¥GEE6320.1

[advanced 1 status]
[Synehronous control
lstart

P

REUS(Azis#
#16)Direct)

RD77_1 brBusy_
D[2]
Dxi12

SET

Axis 2 synchronous
control start

U0¥EE6320.2

N

REUSY(Axisi
-#18)Direct)

SET

Azis 3 synchronous
caontral start

RD77_1brBusy_ RD77_1 brBusy_
o[1 of2]

] U0RGZ508 K15 U0¥GZE08 K15 WEDTZ
DT ®12
L —]
= focie 2 ais operation focie B i RET  FE start converor
REUSY(Axis#1 REBUSY(Axist status operation start (Axis 1)
-H16)Direct)  -#16)Direct) status

(MR

ZET  [advanced 1 status]
Sersor Input walt

W05

RET [Advanced 1 status]
Synchronous control
start

W20

RET

Advanced 11 cycle
start command

) I

[Advanced 1 status]
[Sensor input wait

U¥G44120
5
1t
LLC T fuds 3 main shaft
[Bensor input clutch cormmand
(SENT)
U0¥GE42008.0
[IE
}
SET  [advanced 1 status]
Aixis 3 main Synchronous
shatft clutch cantralling
ONAOFF status
M30G

7-81

RET  [advanced 1 status]

Sersor nput wait




[Synchronous contral
lending

- cperation status

ROT7.1brBu
307 UOHGA2808.0  UO¥G42e08.0 R TT eTees e oRETEEE
{ At A-F | ——
= focie 2 aie RET  asis 2 eynchronous
[Advanced 1 status]  Axis 3 main fixis 3 main REUSY operation control start
[Synchronous shiaft clutch shaft clutch (axis#1-#18) status
lcontrolling OMN/OFF status  smoothing (Direct)
status
ROT7_1.brBu
sy D2 UC¥G2E09 K15 UO¥G363202
D12
]
= Axis 3 axis RST Axiz 3 synchronous
REUSY operation control start
(Acist1—218) status
Direct
KO UD¥GA4120
MOvP Aixie 3 rrain shaft
- clutch cormmand
R
SET  [adusrcsd 1 status]
Syrchronous control
ending
(i
RET  [aduanced 1 status]
Synchronous
contralling
308 UO¥GZ500 115 U0¥G2609 115 EE
{
< focle 2 nie < fxis 3 axis SET  [advanced 1 status]
[Advanced 1 status] operation Return operation start
status

[MERE]

RET

[Advanced 1 status]
Synchronous control
ending

K10 04338

[Advanced 1 status]
Return operation
start

RD77_1 brBusy_
D[2]

ox12

MO

Axis 3 advanced 1 FB
positioning No. storage

MEOZ2

—

RBUSY(Axis#1
-#16)(Direct)

MEQZ2

SET FB start standby point

traveling after end
Axis

'

FE start
standby point
traveling after
end (Axis 3)

7-82

CEIL]
SET  [adusrcsd 1 status]
Return operating
QE]
RST

[Advanced 1 status]

-Retum operation start




RD77_1 bnBusy_
310 UO¥G2E17 F Bia]

nB032

RET  FE start standby paint

traveling atter end
-(AXiS E)

(X=X

SET [Advanced 1 status] 1

cycle end

W10

RET

[Advanced 1 status]
Return operating

) I

UQ#GE30100

Axis 1 axis stop

11312

ET  [aduanced 1 status]

- End processing

K311

RET  [aduanced 1 status] 1

[XEE

Advanced 11 cycle
start command

-’:y’:‘a -

W11

D12
{ 1t A-F
[Advanced 1 status]  |axis 3 REUSY Axist
Return operating Ipositioning ~#16)Direct)
lcormplete
UO¥GEZE170
[EE—
Axis 3 error
detection
11 Mz
it ¥
MOWP
[Advarced 1 status]  [[PB for GOT]
ey o S -
ladvanced 1
Maz11
f
Advanced 1
fixis 1FB
cperating flae
W31
i
[PE for GOT]
Start up
aduanced 1
312 e ToeaETon ] RO 771 brusy DIo]
DX10
it 3 F
= Axiz 1 axis MOvP
stap REBUSY(Axis?1-#16)

[Advanced 1 status]
End processing

RET [Advanced 1 status] 1

-Cyc‘E -

(Direct.

7-83

8] UQ#GE30100

Aixis 1 axis stop

K312

RET  [adusrcsd 1 status]

End processineg

[XE

Gorrmand during
Advanced 1 operation

Fr]
ta
=




[k [Adwanced Gommon] Gonveyor speed change ####&

MEO0Z2 h31
K200000 04417
— 1t
(1858) DrC Advanced cormrmon
Mdvanced [PE for GOT] Azis ; spaedf change
control 1 [Start up speed specification
Favered 1 0 Storses
ME003 ME1 EoI0
— 1t
SET  FE start sdusnced
Aduanced [FE far GOT] speed chanege setting
lcontral 2 [Start up when starting
bomroed 2 e
M2z h24 M4010 ME202
720000 D4417 KEO000 04417
— 3F 3+ { —
EH Adwanced comman D Adwanced comman
[FE for GOT] [PE for GOT] Home position Advanced Axis 1 speed change Axis 1 speed change
[Speed UP Speed DOWN |return Axis 1 FB =vnchronaus _ speed specification - speed specification
Ichanee change skart control 1 storage storage
s itch
M3 M MEB03 KA1200000 D4417
— /3t — —
2 Advanced common
[FE for GOT] [PE for GOT] Advanced Azis 1 speed change
[Speed UP Spesd DOWN synchronous speed specification
chanze charze control 2 storsge
[ itch
hEDAT
ST FE start advanced
speed change
-a:celaratinn
hi3d [Vie] hd010
[ 04417 KBO000 04417
i f A+
D« Advanced common D-F Advanced carmmon
[PE for GOT] [PB for GOT] [Hore position #ixis 1 speed chanee Axis 1 spead change
Speed DOWN  Speed UP return Axis 1 FB speed specification speed specification
ichange change start _ storags - storaze
hi54 W53 EiE
— 3
SET  FB start sduanced
[PE for GOT]  [PB for GOT] speed change
[Speed DOWN  Speed UP deceleration
e e =
) D47y K0 04417
b>= Advanced comman D Adusnced comman
Axiz 1 speed change Azis 1 speed change
speed specification speed specification
[ Shoracs — storses
MEO4D 3410
— O—
(1329)
FE start Advanced 1 Axis
ladvanced spesd 1 speed change
Ichange setting FE start
when starting
ME04T
]
FE start
ladvanced speed
ichange
[pooeleration
mS042
Iy W
FE start
pdvanced speed
change
[deceleration

7-84




MRD 77 ChangeSpesd O0E 3

{ MH+RD77_ChanesSpeed |

(1933) Speed chanes FE
hAdd10 k411
| Eri bEM obENOEB O—
Imdvanced 1 Avis Execution cormrmand Execution status Advanced 1 Avis
1 speed change 1 speed change
FE start FB opersting flaz
hiddiz2
RD77_1
{ } DUT: sthodule 0 bOKE o—
- Module label Mormal completion Advanced 1 dxis
1 speed charge
FB operation Ok
flag
hdd13
[ K1 T i uasxis o bErrB o—
Target axis Error completion Advanced 1 dis
1 speed charge
NG operation
OK flag
[ Daai7 7} UD: udSp sedChangetialus ouErddUnm [{ D445 ]
Advanced common Cd. 14 Mew speed value Error code Advanced
Axie 1 speed chanee cornmon Axis 1
speed specification speed chanee FB
storaze error Mo, storage
m4411 E0A0
i
(2142) RST P orart

idvanced 1 Axis
1 speed changs
FEB operating
[flae

changs sstting
L e e

advanced speed

RET

|

w5041

FE start
advanced speed
chanze

RET

change
[ e,

W5042

FB start
advanced speed

[F# [Advanced 1] Axis 2 clutch contral ####x

7-85

ME002 M2 K1 U0¥G44102
— { |
(2148) Lo Axis 2 main
(Advanced [FE for shaft clutch
lcontrol 1 GOT] farced OFF
Clutch 1 -—cummand
M2 ] U0¥G44102
i
KoM Azis 2 main
[FE for shatt clutch
GoT] forced OFF
Clutch 1 e command
[F** [Advanced 1] Fositioning FB ##*##
MEDTZ maz10
{ | O—
(2162)
FE start conveyor Advanced 1
Ietart (Axis 1 Axis 1FE
start
MED21 Maz20
{ | O—
(2165)
FE start standby Advanced 1
point traveling Axis 2 FB
(Axis 2) start




(2187)

(2170)

(2558)

14330

O—

FE start standby
lpoint trausling
(s 3

ME032

FE start stardby
point trawsling
fafter snd (Axis 3)

M RD 77 StartPositioning 00E 4

{ MHRD 77 StartPositioning OCE J

Positioning start FB

Advanced 1
Axiz 3FB
start

MAdE11

o—

Advanced 1
Axis 1 FB
operating flag

M2

o—

Advanced 1
Axiz 1FB
operation Ok

4313

i 2
advanced 1 FB
positioning Mo
storage

Target axis

[ Ddzzg  JUwiuStartio

Gd 3:Positioning start No

O

Advanced 1
Axiz 1FB
operation NG
flae

MdE21

o—

Advanced 1
Axis 2 FB
operating flag

4222

it B EM abENOE
Induamced 1 Axis Execution command Execution status
1 FE start
RD77_1
[ H DUTH sthodule obOKB
Woduls labe! Module label Mormal completion
[ Kl Huwiusds obErrE
Target axis Error comp letion
[ Daziz  HuwiuStartNo ouEriUw | D431 ]
ke 1 Cd 3:Positioning start No Error code ke 1
advanced 1 FB advanced 1
positioning Mo FB errar No
storage storage
M RD77 StartPositioning 00E S { M+RD 77 _StartPositioning O0E J
Pogitioning start FB
 —,————
hi4320
it B EM abENOE
Induamced 1 Axis Execution command Execution status
|2 FE start
RD77_1
[ H DUTH sthodule obOKB
Wodule labe! Module label Mormal completion
[ ke Huwiusds obErrE

o—

Advanced 1
Axis 2FB
operation Ok
flag

14323

Error comp letion

ouErridUw [ D43z ]

Errar code
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O

Advanced 1
Axis 2 FB
operation NG
flae

Axis 2
advanced 1
FB errar Mo
storage




(2948)

M RD 77 _StartPositioning O0E &

{ M+RD77_StartPositioning O0E

Positioning start FB

hA4330 hid331
|k BribEM o bENOE O
ladvanced 1 Asxie Exscution cormrmand Exscution status advarced 1
2 FB start Axiz 3FB
operating flag
hidzaz
RO771
{ HoUT: stModule 0hOKB o—
Moduls label Module label Mormal completion Advarced 1
Axis 3FE
operation Ok
flag
hdz33
[ K3 H uwi s obErrB O—
Target axis Error completion Advarced 1
Axis 3FE
operation NG
flag
[ Da3za  HuwiuStartia auErHUW|{ D433 ]
i B Cd 2 Positioning start Mo, Error code i B
advanced 1 FB advanced 1
positioning Mo. FB error Mo.
storage storaze
[ [Adwanced 2] Advanced synchronous control operation 2 operation main #%x#E
MEB03 M2
K10000 DE050
it +F
(3337) OV [GOT setting] Automatic
idvanced [Cperating Cam generation
leynchronous  completion flag] - scceleration rate over
jcontrol 2 Carn initial setting synchronous section
jswitch
KEQD Da0s2
OV [GOT setting] Automatic
Carn generation Sheet
| I
K100 Da0s4
MOV [GOT setting] Automatic
Carn generation Sheet
- synchronous width
K% UO¥GI6E74
GOV fuis 2 Gam Ma.
KEQO000 Uo¥GI6E72
CLOVE fucls 2 Ciam axis leneth per
cycle
K1 U0¥G44101
MONE fodls 2 main shaft chutch
control rvalid cormmand
K300000 D417

7-87

DROWP

Advanced common Axis 1
spesd change speed
specification storaze




(2419)

MEZ02

—F

MOV

%=

Uo¥G53201

Auto—generation Gam Ma.

K1 Uo¥GEE3202
MOWE Cam auto-generation type
KE12 U0¥GEE3204
MOWE Auto—generation parameter
walue: Cam resolution
KO U0¥GEE3214
MOWE Auto-gensration pararmeter
walue: Acceleration rate
- aver synchronous section
KEQD 0¥ GEE3208
DMOWE Auto-generation parameter
value: Sheet length (L)
K100 UD¥ 53208
CLOVE Auto—generation parameter
valLe: Shest synchronous
- width (L)
K2E13 Uo¥GEE3210
CLOVE Auto—zeneration parameter
value: Synchronous axis
- length (L)
KAED Uo¥GEE3212
DMOVF Auto—gensration pararmeter
value: Synchronous start
- position (L)
K1 U0¥GEE3200
MOVP Carn auto—generation
request
h261
SET

[Operating comp letion flag]
Cam initial setting

Idvanced
lsvnchronous
cantral 2

switch

7-88

RST

n2E1

[Operating comp letion flag]
Cam initial setting




(z421)

(2457)

7-89

RD77_1bnBusy_ RDT7_1brBusy_ RDT7_1brBusy_
ME003 ME1 bio] Bi1] biz] UO¥G2417 .3 T
DX10 Dx11 Dx12
I 1t +t A A it
SET  [advanced 2 status] Home
Advanced [FE for GOT] Start  REUSY(Axis#1- REBUSY(Axis#1- REBUSY(Axis#1- |Axis 1 hame position return cormmand
lcortrol 2 |up advanced 2 #16)Diract) #18)(Direct) #16)Diract) nosition return when starting
request
W01 UO¥G2517 .3
{ t | ——
[Advanced 2 status] Axis 2 home
Home position position return
return cormmand request
when starting
UO¥G2617 3
I R—
Axis 3 harne
position return
request
UO¥G24172  UO¥G2E173 - U0¥G2617.3
hi402
3 A F
SET  [Advanced 2 status] Start
Aociz 1 horme Axiz 2 home Axiz 3 home cormrmand
position return position return position return
request request request 0
MEEG
SET pdvanced 2 operation
cornriand
e
RD77_1bnBusy_ RDT7_1bnBusy_ RDT7_1brBusy_
%= 402 bio] Bl1] bl2] K20 D4528
DX10 Dx11 Dx12
— { 4+ At 4t
B fis 2 advanced 2 FB
dvanced 2 [[Advanced 2 status] REBUSY(Axis#1- RBUSV(Axis#1- REBUSY(Axis#i- positioning Ma. storsze
loperation [Start command #16)Direct) #18)(Direct) #e)Direct)
cormmand _
K20 04538
LoV fuis 3 advanced 2 FB
positioning Ma. starage
_
MEEZ21
SET FB start standby point
traveling (Axis 2
e
MBS
ZET £ start standby point
traveling (Axis 3)
e
hA402
SET  [Advanced 2 status]
Standby point traveling
cormrmand
401
ST [advanced 2 status] Home
position return command
when starting
n402
RST  [advanced 2 status] Start
command




11403 uorazst7F DT B
DX
it 1 Ea
[dvanced 2 status] s 2 REUSY(Axisit1-
[Standby paint positioning [#18)Direct)
frraveling command  [zomplete
UO¥GEE17D
T

Axis 2 error
detection

RD77_1 brBus:
UD¥GE2E1TF - Y.
Dz]

R3T

MES21

FB start standby point
travsling [Axis 2

SET

MAZE2

[Operating cormp letion flag]
Axis 2 standby point
traveling

RST

MEEET

FB start standby paint
traveling (Axie 3)

SET

M253

[Operating corp letion flag]
Axiz 3 standby point
traveling

DKX12
it AT
axis 3 REBUS (Axisit1-
positioning #16)(Direct)
complete
U0¥G2E17D

I
Axis 3 error
detection

M252 M253
it it
[Operating [Opersting

completion flag] completion flae]
Axis 2 standby  Axis 3 standby
point traveling  point traveling

03

SET

404

[Advanced 2 status]
Conveyor start command

RST

[FETE]

[Advanced 2 status]
Standby point traveling
cormmand

[Advanced 2 status]
(Corweyor start
lcormrmand

+t

[Advanced 2
status] Standby
point traveling
command

RST

hAZE2

[Operatine comp letion flae]
Axils 2 standby point
traveling

RST

MZE3

[Operating comp letion flag]
Axis 3 standby point
traveling

H20

—F

[ GESE]
MOVP Axis 1 advanced 2 FB
positioning No. storage
WEE1Z
SET

FB start conveyor start
(Aiz 1)

Sensor input
(SENT)

SET

405

[Advanced 2 status]
Sensor input wait

7-90

R3T

W04

[Advanced 2 status]
Corweyor start command




RD77_1 brBisy_
of1]
DX

L0¥GE36320.1

[Advanced 2 status] [Sensor input
[Semsor input wait  |[(SENT)

RD77_1bnBusy_
ohl

Dx11

—

RBUSY Axis#1-

#1ENDiract)

A

REUSY(Axisit1-
#16)Direct)

U0¥G2508 K15

Axis 2 axis
operation status

RD77_1 brBusy_

SET  jie 2 synehronaus cantrol

- -

MOWE

K1 UO¥GA4103

Axiz 2 auxiliary shaft clutch

- o

MEE12

FE start conveyor start
(s 1)

[Advanced 2 status]
Synchronaus operating

hA40E

405

Ha0s o1 of1] UO¥GZ508
Dx11
{ | 3 { ——
= Axis 2 axis
[Advanced 2 status] [PB for GOT] REUSY(Axis#1- operation
[Synchronaus Start up 18] Direct) status
loperating advanced 2

RS [advanced 2 status]

Senzor input walt

Axiz 2 synchronous contral
start

UO¥GE3I6320.1

MOWE

K1 UO¥GI0100

Axiz 1 axiz stop

MOWE

KD U0¥G44103

Aixiz 2 auxiliary shaft chutch
cormrmand

hA407

ZET  [mdusrced 2 status]

- Synchronous ending

[EE

7-91

FET  [adusrced 2 status]

- Synchronous operating




RD77_1brBus

207 K1 L0¥GE30100 y [ KO UO¥GE30100
DXio
{ | —F
= fads 1 axis stop LoV fais 1 s stop
[Advanced 2 status] RBUSY
[Syrchronous ending (Axis#1-#16)
Direct.
MEETZ2
R=T FB start conveyaor start
-(Axis 1)
MEE22
SET £ start standby point
-trave\ing after end (Axis 2)
MEE22
hA407
I
RST  [advanced 2 status]
FB start Synchronous ending
standby point
traveling after
end (Axis 2)
408
SET [Advanced 2 status]
Standby point traveling
after end
RD77_1brBusy_
403 U0¥G2517 F 1] ]
Dx11
{ | i | At
RST  FB start standby point
[Advanced 2 status] |xis 2 REUSY(Axisi1- traveling after snd (Axis 2)
Standby point positioning 18] Direct)
traveling after end  |complete
U0¥G2517 D
MEEG
—
RST  sdvanced 2 operation
Axis 2 error carmrmand
detection
hA40E
RET  [advarced 2 status]
Standby point traveling
after end
#*% [Commonl Synchronous start/spesd synchronization menitar *¥%x
ME002 ME240
U0¥G42008 K1 0¥ 542808 [
—
(3502) = ficis 3 main = fucis 2 main
\duanced shaft clutch shaft clutch Speed synchronizing
lcontral 1 OM/OFF status smoothing
status
ME003 Uo¥G42868 K1
 —
= Axis 2 main
Advanced shaft clutch
contral 2 ONJOFF status
G002 5841
UO¥G2505 K15 U0¥G2608 K1E
—
(ag1) = Axis 2 axiz = Axis 3 axie
Idvanced operation status operation Advanced synchronizing
santral 1 status
MGO0S
UO¥G2505 K15
1 —
= Aixis 2 axis
Advanced operation status
lcontrol 2
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[Fr¥ TAdwanced 2] Positioning D *x##

MES1Z 510
{ | O—
(3635)
FB start conveyor Advanced 2
[start (Axis 1) Axis 1 FB
start
MEE21 h4520
{ | O—
(3638)
FBE start standhy Advanced 2
point traveling Azis 2FB
(Axis 2) start
MEE22
|}
i
FE start standby
point traveling
lafter end (Axis 2)
5531 4530
{ | O—
(2641)
FE start standby Advanced 2
point traveling Azis 3 FB
l(Axis 3) start
M RDT7 StartPositioning O0E 7 ( M+RDTT_StartPositionine OO
(3843) Fositioning start FE
h4510 MAdE11
|k BribEMN obEMOR O—
Idvanced 2 Axis Exscution cormand Execution status Advanced 2
1 FE start Axis 1 FB
operating flag
ha512
RO77_1
{ H DUTi sthodule 0bCKB o—
Moduls label hodule label Morrnal completion Advanoed 2
Azis 1 FB
operation OK
flag
ha513
[ k1 HUWiubsis o bErrE O—
Target axis Error completion Advanoed 2
Azis 1 FB
operation NG
flag
[ Das1e  HUWiuStartha auErduw [{ D519 ]
i 1 Gd.3:Positioning start Mo. Error code facie 1
advanced 2 advanced 2
FB positioning FB errar Mo.
Mo. storaze storaze
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(4032)

M RD 77 StartPositioning 00E 8

{ M+RDT7_StartPositioning 00E

Positioning start FB

MAE20 hA4521
|t BribEM o bENOEB O—
advanced 2 Axis Execution comrmand Execution status Advanced 2
2 FB start Axis 2FB
operating flag
hi4522
RD771
[ J DUT: sthodule 0 bOKE o—
Moduls lsbel Module label Mormal completion Advarced 2
Axis 2FB
operation Ok
flag
h4522
[ k2 1 v uasis o bErrB O—
Target axis Error completion Advarced 2
Axis 2FB
operation NG
flae
[ D3E28  HUWiLStartio ouErdUW [ D520 ]
ftis & Cd 21 Positioning start Mo, Error code i 2
adwanced 2 advanced 2
FB pogitioning FE errar Mo
Mo, storaze storage
M RD77_StartPositioning 00E & { MHRD77_StartPositioning 00 )
(2427 Fositioning start FB
. .. . . . .
MAE3D h4531
i | E:ibEM o bENOE O
advanced 2 Axis Execution command Exscution status Advanced 2
3 FB start Axiz 3FB
operating flag
h4532
RD771
[ J DUT: sthodule 0 bOKE o—
Module lsbel Module label Mormal completion Advanced 2
Axis 3FB
operation Ok
flag
h45a2
[ K3 Huwiussxs o bErrB O—
Target axis Error completion Advarced 2
Axis 3FE
operation NG
flae
[ D3B38 HUWiLStarts oLErdUW | D450 ]
fcis 3 Cd 21 Positioning start Mo, Error code i 3
adwanced 2 advanced 2
FB pogitioning FE errar Mo
Mo, storaze storage
[### [Adwanced 2] Gam auto—generation pragram #Es
hG003 Mi5E
D&052 K1000 DE060
—t 1t
aaa) D¥E [GOT settine] Automatic Lenzth per cycls initial
Advanced [PE for GOT] Carn generation Sheet caloulated value
contral 2 [Cam - lerigth
generation
D&060 UO¥GE36672
ELAENF Length per cycle  Axis 2 Gam axds length
initial calculated per cycle (L
walue
KE UO¥GEE2201
CLOC Auto—generation Cam
Ma.
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MOWP

K1

UD¥GE3202

Carn auto—generation
type

D<=

DE0s4

[GOT setting]
Autornatic Carn

DE0&E2

Sheet length
BO¥ calculated

K512 UO¥GE3204
MOVP Autc—generation
parameter value: Gam
_ resoltien
D052 UO¥GEE206
LA [GOT sstting] Butogansration
Automatic Cam parameter value:
generation Sheet  Sheet length (L)
length
D052 KZ D5062
D/P  [GOT setting] Autoratic Shest lemgth 50%
Cam eeneration Sheet calculated value
- lereth (D8052/2)
DEOEA UO¥GEE208
SLOVE [GOT setting] Automgeneration
Automatic Cam parameter value
generation Sheet Shest synchronous
synchronous width width (L)
D054 KZ D5064
D/R [GOT setting] Automatic Sheet synchronous
Cam generation Sheet width 50% (DB054,/2)
-yh e
DB0E2 DE084 UO¥GE3Z12

D>

[GOT settine]
Autornatic Cam
generation Sheet
synchronous width

generation Sheet value
synchronous width  (DE052/2)
D&a054 DEOGZ

Shest length
B0H calculated

valus
(D6052/2)

D-F

[GOT setting] dutormatic  Sheet synchronous

Auto—generation

Cam gereration Shest  width 50% parametsr value:
lerigth (DEC5A/2) Synchronous start
position (L,
D5062 U¥GE3208
DMOVE Shest length S0% Auto—generation
calculated value parameter value:
(D8052/2) Sheet synchronous
width (L)
DE062 KZ D072
D/F Sheet length 50% Shest syrchronous
calculated value width 50% (DE052/2)
-(06052/2)
D&062 DE072 UD¥G5E212

D-F

[GOT setting] Automatic  Shest synchronous

Auto—gensration

Carn generation Sheet width B0% parameter value:
length (DE0B2/2) Synchronous start
position (L)
k2513 UO¥GE53210
e futo-generation
parameter value.
Synchronaus axis
length (L)
D&EOB0 K10000 D5050
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D-F

[GOT settine] Automatic
Cam generation
acceleration rate over
synchronaus section

Acceleration rate over
synchrancus ssction
caloulsted valus
(changs walus)




D50B0 UD¥GE3214

LCVE Acceleration rate Auto—generation
over synchronous  parameter valus:
section calculated  Acceleration rate over
walue (chanze valus) synchronous section
[FEE)
SET Advanced 2 Gam auto
-—gmratiom cormmand
RSO0
K1 UO¥GE3200
}
MOVE Carn auto-generation
Advanced 2 request
Gam auto—
generation
command
[EEE
E=l Advanced 2 Gam auto
-—gEneratiUn command
[### [Advanced 2] Gam data reference program ##Ess
(V=)
K1 UO¥GA5000
E—
(4918) L Gam data cperation
s - -
(Carn data
reference
KE U0¥GE45001

MOWE

Operation Cam Mo,

K1 U0¥GE45002

MOWEP

MOVP Carn data start
- -
RE1Z ORGA5002

Cam data operation
points

MOWP

K1 U0¥G45004

Cam data format

[### [Gommaon] Error detection program ###s

U0¥G2417 D

WAGO10

;
(4544)

iz 1 error
detection

UO¥GE2477 7

]

Wiz 1 servo
jalarm
joccurr ineg

UQ¥GEZ517 0
I IR

Whxis 2 error
detection
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Error detectsd




O¥GESTT T

— —

hxis 2 servo
jmlarrm
josourT ing

U0¥G2617 D

— —]

s 3 error
detection

UIO¥GE26TT 7

— —

s 3 servo
jalarm
loccurr ing

[ [Far GOT,

1 For GOT interlack #xk#s

(4964)

(4575)

(4578)

(4331)

(4934)

(4298a)

(4852)

U0¥GE2477 1

!

RAZ000

Wxis 1 servo
IO

UO¥G2577 1
— —]

xis 2 servo
O

UI0¥GE2677 1

— —

Wiz 3 servo
JOn

RO77_1bnBus
w Dl0]
DH10

All axis servo OM

RAZ001

!

RBUSY
(axist1-18)
(Direct)

RD77 1 brBus
» D[]
OX11

—t

Axiz 1 BUSY signal

MZ002

RBUSY
(bxis#1-#16)
(Direct)
RDT7_1brBus

wD[2]
DXz

Axis 2 BUSY signal

2003

I

RBUSY
(Axis#1-%18)
(Direct)

O¥G24TT 0

!

Axis 3 BUSY signal

MAZ2011

s 1 servo
ready ON

UO¥G2577 0

Axiz 1 servo ready
signal

2012

!

Wxis 2 servo
ready ON

UIO¥GE26TT 0

!

Axiz 2 servo ready
signal

m2013

s 3 servo
ready O
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Axiz 3 servo ready
signal




[#** Program startine setting ¥#+#

SWA03 MEB55
—
(49085)
1 scan OFF Advanced program
jatter RUN start
29 Dag00
MOWE JOG/Home position
return screen change
EMCH
(5002)
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[###x [Advanced Common] Display rotation count graph ##%E

KO Da4z0 D700 D7001 K200
() = For trend display Azis 1 motor rotation speed waveform data Axis 1 motor rotation
(Start point, speed wavetorm data
(i )
Uo¥G2478 D7000
Axis 1 regenerative load  &xis 1 motor rotation
rate/optional data speed waveform data
manitar output 1 (Start point)
D7500 D7501 K299
Axis 2 motor rotation speed waveform dats Axis 2 motar rotation
(Start point) speed waveiorm data
(Middle)
RD77_1 strdotintr[ 1] dMotorRotationSpeed K100 [BFEEE)
RMotor rotation speed For Axis 2 motor
rotation speed waveform
calculation
D7o50 D7EQ0
For Axis 2 motor Axiz 2 motor rotation
rotation spesd waveform spesd wavsform data
calculation Start point)
D800 D001 [2=E]
Axis 3 motor rotation speed waveform data Axis 3 motor rotation
[Start point) speed waveform data
(Middle)
RD77_1 stnéodintr[2] dMotorRotationSpesd K100 D450
RMotor ratation speed For Axis 3 motor
rotation speed wavefarm
calculation
D450 D000
For Axis 3 rotor Axis 3 motor rotation
rotation speed waveform speed waveform dats
calculstion (Start point)
K1 D480
+i For trend display
K1 [RIEEET) K2 [EEEEN)
t28) For trend display +i For trend display
K2 [SEEET) KO [SEEEN)
145) = For trend disp by "iiii Far trend display
{EMD }
(51)
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Appendices

Appendix 1 Sequence Program List

A list of sequence programs for project “SCHOOL_(positioning)” is shown below.

ok Initial pro

]

cessing *EEEX

SM403

I

RD77_1bPLC Ready
Y0

OFF for only 1
soan after RUM

1000

}

RO77_1bReady D
DHEO

RWFLC READY

RO77_1.bAlAxIzServaln
Y1

[FE for GOT]
[Servo OM

MT000

—F

RREADY(Direct)

RWAll axis servo ON

[FB for GOT]
Servo ON

App-1

MO

] RD77_1 stn&Gtrl1 D
[0] uRequestServalH O
UO¥GAFET
MOVP R Zervo OFF cornmand
(Direct)
Ko RO77_1 strdGtrll 0
[1].uRequestServalii O
%G
MOvP RWSerua OFF corrand
(Direct)
Ko RO77 1 strduGtrll T
[2].uRequestServalii D
e T RWSerua OFF command
Direct
& RO77 1 stnfuGtr 1 D
[0]uRequestServaOff D
U0¥GAET
MOAE: R Servo OFF command
(Direct)
3] RD77_1 stndGtrl1 D
[1].uRequestServoDft D
MCAE: R Servo OFF command
(Direct)
4] RD77_1 stndGtrl1 D

[2] uRequestServoft D

R Servo OFF cormmand
(Dirsct,




[F## [Far GOT] Current value monitor #x##

S0z

}

(40)

OFF for only 1
scan after RUN

BMOV - 2 Real current value

RD77_1 stndxhintr
[0]dActualPosition

Do

Azis 1 Feed current value

BMOY £ Real current value

RD77_1 strbsdiintr
[11dactualPosition

Axls 2 Feed current ualue

BMOY - £ Real qurrent value

RDT7_1 stndxhintr
[2] dActualPosition

D40

Axis 3 Feed current value

=
[F*¥ Switch operation rmode *#*Ek
U0¥G2477 0 UO¥G2ETT 0 UO¥G2677 0 hEB00O M&EBOT MEB02 MEB03 MEQOD
—t i | i | +F +F A
51}
Axis 1 servo Azis 2 zErvo Aziz 3 zervo ready [JOG-home  Positioning  Advanced Advanced JOG horne position mode
ready O ready ON Ohl position control synchronous  synchronous
[switch switch caontrol 1 caontral 2
switch switch
hGB00 hAGEO1T M&a02 MEB0E MAGO0 1
{ | +F AT
JOG-hore  Positioning  Advanced Advanced Positioning contral 1
position contral synchronous  synchronous
switch switch control 1 control 2
switch switch
[¥** JOG operation and hame position return #*%eE
ME00D
D&40 RD77_1.stndxCtrl1 D
[0]udJOG Speed D
| Uo¥G4318
(73) DMV pcic 1 J0G speed WO speed
OG- home Direct,
nosition
mods =
D&42 RD77_1 stnAxCtrl1 D
[1]udJOG Speed D
Uo¥ G418
BMOV - jixjs 2 J0G speed  RWHJOG speed
(Direct)
B
D644 RD77_1 stnAxCtrll D
[2]LdJOG Speed D
Uo¥GE451S
DMOV - e 300G speed  RW.JOG spesd
(Direct)
B
m1022 m1024 K4011 hi4021 hd031 r1011 M1010 UO¥GE30101.0
— 3F 3F T 3F it 3F

position

Wiz 1 horne Axis 2 home
position return
return start  start

Axiz 3 horme
position return
start

Axiz 1 horne

Axiz 2 hore  Axis 3 home

position return position return position return

FE operating
flag

FBE operating  FB operating
flze flag

App-2

[FB for GOT]

[PB for GOT]

Axiz 1 forward

Axis 1 Axis 1 rotation JOG start.
forward reverse
rotation JOG  rotation JOG

M1010 h1011 U0¥GE30102.0
— 3F

[PE for GOT]
xis

reverse
rotation JOG

[PE for GOT]
xis

forward
rotation JOG

Axis 1 reverse
rotation JOG start:

M1013 M1012 U0¥G30111.0
— 3
[PE for GOT]  [PB for GOT] duxis 2 farward
Axis 2 Axis 2 rotation JOG start
forward reverse
rotation JOG  rotation JOG

1012 1013 U0¥G30112.0
— 3
[FE for GOT]  [PE for GOT] Axis 2 reverse
Axiz 2 Axis 2 rotation JOG start
reverse tarward

rotation JOG

rotation JOG




hAT020

}

M1014

1015

UO¥G30121.0

FE for GOT]
s

forward
rotation JOG

1015

+t

[PE for GOT] #xis 3 forward
ls rotstion JOG start
reverse
rotstion JOG
n1014 UO¥GIN122.0
I +t

[PE for GOT]

Axis 3

reverse
ratation JOG

[PE for GOTI]

Axiz 3

forward
ratation JOG

Axis 3 reverse
rotation JOG start

MT0Z1

[FE for
IGOT] Home
lposition
return

M1021

Uo¥G2417 .4

Home position return
trigeer

)
=
o

M1022

I

Horme
position
return trigger

4

Wiz 1 home
lposition return
lcomp lete

UO¥GEE17 4

SET Axls 1 home posttion

return start

M1022

ap

Wxis 2 harme
lposition return
lcomp lete

U0¥G2617 .4

St

EE Axis 2 home pasition

return start

nT024

Azis 3 home
position return
comp lete

RD77.1 brBusy D

SET Axis 3 home pasition

return start

[Axis T home position return FB start

M4010

)
m
e

Axis 1 home position
return FB start

M1022

Mi1022 A w4011 LO¥E2477 1
DX10
— F F 1 ¥
iz 1 homes  RBUSY(Axis#1-  Axis 1 home Axis 1 servo
lpasition #16){Direct) position return FB OM
return start operating flag
4010 Ugeazaiza  RRTIIAMBuss D a0
Dl
— t i 4-F i
e L N REUSYAcdet -~ fixls 1 hores

Axziz 1 home position
return start

Fl
in
=

RA4010

RST Axziz 1 home position

return FB start

|Bxis 2 home position return FE start

MADZ0

SET Axis 2 home pasition

return FB start

1023

lposition
rsturn FB
start

lposition return
lcornp lste

UO¥G2517.0

Axiz 2 error
detection

#1600 Irect)

position position return [#16)Direct] position return
return FB lcomp lete FEB operating
jstart flag
Uo¥G2417.0
|
i1
Azis 1 error
detection
miozz RO -‘?I”BUSV—D M4021 UO¥G2E77.1
DX11
—t it 1t ¥
iz 2 home  RBUSY(Axis#1-  Axiz 2 home Axis 2 servo
position #168)(Direct) position return FB OM
return start operating flag
4020 uorazs1za  FOTLIEBusD a0
D11
— { En 1t
(s 2 home  |Axis 2 home RBUSY(Axis#1-  Axis 2 home

pasition return
FB operating
flag

Axiz 2 home position
return start

]
ta
=

RA4020

App-3

RST Axzizs 2 home position

return FB start




[Axl= 3 home position return FE start
RD77_1 brBusy D
h1024 - v hi4031 UO¥G2677.1
2 hA4030
Dx12
—t AT +F { |
SET Axiz 3 home position
Axis 3home  RBUSY(Axis#1-  Axis 3 home Axiz 3 servo return FB start
position #16)Direct) position return FB ON
return start operating flag
RD77_1 brBusy D
hi4030 U0¥GE2617 4 - - hi4031
2 m1024
Dx12
—t { f +F { |
RST fxis 3 home position
Axis 3 hame  JAxis 3 home REUSY(Axis#1-  Axis 3 hame return start
position position returmn [#16)D irect) position return
return FB lcomplete FB operating
start flag
U0¥GE2617D0
[XELED]
5
it
IR fuds 3 home pos|tion
Azis 3 error return FB start
detection
M RDF7_StartPositioning 00E 1 { MHRD 77 StartPositioning OCF )
Positioning start FB
4010 14011
— | BribEN o bENOE O—
aoxis 1 home Execution command Execution status s 1 home
position return position return
FE start FB operating
flag
n4012
RD77_1
[ T DUT:{ sthMaduls 0 bOKB O
Module Module label Marmal comp letion firie 1 home
label position return
FB operation
OK flag
nA013
[ K1 uwiubxs o bErrE o7
Target axis Error comp letion iz 1 home
position return
FE operation
NG flag
[ ko001 }H UW:iuStarthlo ouErdUW|{  D4019
CGd 31 Positioning start Mo Errar code s 1 home
position return
FE errar Mo
starage
M RD7F7_StartPositionineg 00E 2 { M+RD 77 _StartPositioning O0E )
Pogitionine start FB
S
h4020 hi4021
—t BribEN o bENOEB O—
ixie 2 home Execution command Execution status Axis 2 home
position return position return
FE start FE operating
flag
hi4022
RO77.1
{ } DUT i sthMadule 0bCKB o—
Woduls Module label Mormal completion i 2 home
label position return
FE operation
0K flag
n4022
[ Kz HUuwiubxe o bErrE o m—
Target axis Error completion i 2 hame
position return
FEB operation
NG flag
[ kD001 | U uStarthlo auErHUW|{  Daozo 7}
d 21 Positioning start Mo Error code s 2 home
position return
FE errar Mo
storage

App-4



M RD 77 _StartPositioning O0E 3

{ MH+RDTT StartPositioning O0E )

(1118 Positionire start FB
14030 14031
—. BribEN o bENOB o
lais 3 home Execution command Execution status s 2 home
lposition return position return
FE start FB operating
flag
M4032
ROTT.1
{ } DUT: sthiodule 0 bOKE o—
Module | Module lsbel Mormal comp letion P
label position return
FB operation
OK flag
M4033
{ K3 Huwivaxis obErE O—
Target axis Error completion fixis 3 o
position return
FB operation
NG flag
[ KB001 H Ui uStartio ouErdUw({  Ddoas ]
Cd 3:Positioning start No. Error code sixis 2 o
position return
FB errar Mo.
storaese
[##* Teachine proeram *Feek
MEROO 1100
MT101
k |
1510l FLE  Teaching start trigeer
OG- (FE: for
home  [GOT] -
position  [Teaching
switch zwitch
Mot MT102
|
SET  Teaching start request
Teachine
trigger
M1102
(<] ROT7_1stnduCtrl1 D
[0] LTsachingDataSslection b
| U0¥GA348
MOVE R Teaching data selection
Teachine (Direct)
request
Ko ROT7_1.stndxCtrl1 D
[1]uTeachingDataSslection D
U0¥GA44E
MOVE R Teaching data selection
(Direct
K40 RD77_1 stndxCtrll D
[0] LiTeachingPositioningDatatlo D
U0¥GAZ45
MOVE RW:Teaching positioning data Ma
(Direct)
K40 RO771 stndxCtrli D
[1]uTeachinePositionineDatanlo D
U¥GA445
MOvP Ri Teaching positioning data Mo
(Direct)
ROT7_1 strfCtrll D KO RD77_1 stndxCtr 1 D KO MT103
[0].uTeachinePositioning [11uTeachinePositioning -
0% G440 ¥ G444
=Y RW:Teaching positioning Y RiTeaching positioning SET  Teaching memary rewrite request
data Ma.(Direct; data NoDirect;

_

App-5




R Flazh ROM writs

1103
RO77.1.8PLO Ready K1 RD77.1 staysCtr| Dl iteF lashRo
Yo mb
— t 41 IO EE000
MOVE RWF lash ROM wirite request
ITeaching [RWALG READY (Direct
Imemory
rewrite
request
O Kz
OUT b
ready
OFF
check
0
RO77.1 staysGtriD. KD 103
Wl ifeFlashRam D
UC¥GES00

request{Direct]

RST

Teaching memary rewrite request

1102
RST  Teachimg start request
[### Speed change program F#Exs
ME00T h4211 M3 ) 04017
—t At i |
573 SMOVE Axis 1 speed change

Fositioning s 1 speed
contral 1 change FB
operating flag

[PE for GOT]
Spesd change (0)

FE speed storage

-Eha”gE 0

[YERE

SET FB start Axiz 1 speed

[FE for GOT]
Speed change (500)

DrOWE

KEQ000 04217

Axis 1 spead changs
FE speed storase

-change (500

M4512

SET FE start Axis 1 speed

[FE: for GOT]
Speed change
(1000}

DRAONP

F100000 Daz217

Axis 1 speed change
FB speed storages

-change (1000}

Mag11

SET FE start Asxie 1 speed

[PE for GOT]
Spesd changs
(2000)

DMOWE

200000 04217

Axie 1 zpeed chanee
FEB zpeed storsze

App-6

-change (2000)

M4510

SET FB start Azis 1 speed




[F** Positioning operation #4#+

5001 o RD77.1brBusy.D RD77.1 brBusy D o
] [
DX10 DX11
I it e e At
(1804}
Positioning  [[PB for GOT] RBUSY(Axis#1-  RBUSY(Axis#1-  [Operating flaz]
control 1 Standby point #16)Direct) #16)iDirect) Standby point

RD77_1brBusy D RD77_1 brBusy |

MOVE

K1 D411z

fuxis 1 positioning
FB positioning Mo
storage

b1

SET  [Operating flae]

-Standby point

Position selection FB start #16)Dirsct) #16)Direct)

complets positioning FB

cperating flag

D
Mi0 M4110 UO¥G2ATTF 4111
0 1 TA4500
D10 D11
X it 1t it 1t it
SET  FB start Standby
[Operating flasg]  Axis 1 positioning REUSY(Axist1-  RBUSV(Axisit1-  Axis 1 positioning  Axis 1 point
Standby point FB start #16)Direct) #16)(Direct) complete positioning FB -
operating fla
M4800 uogGe417F  ROTT1brBusy D =
D10
| { 4
RET  [operating flael
FE start Standby  |fdwis 1 positioning [REUSY(Axisk1- Standby point
point comp lete #16)Direct) -
U0¥G2417D G
{
RET o start Standby
fixis 1 error paint
detecton -
M1 RD77_1brBusy D RDT7_1bnBusy D AT
0] [1 DZ000 K30 K2 ESRE]
DX10 D11
1t A 3 3
= GOT valus MOVE Axls 1 positianing
[PE for GOT] RBUSY(Axis#1-  RBUSY(Axis#1-  [Operating flaz] specification FB positioning Mo
Position sslection #16)Direct) HENDirsct) Position sslsction storage
DZ000 =] Ka Daiis
= GOT value MOWE fuis 1 positioning
specification FE positionine Na.
- - ereee
D2000 (=3 K4 Dalig
= GOT ualus MOV Auxis 1 positioning
specification FB positionine No.
- - e
D&118 K2 D&118 [
= fsis 1 S e
positioning FBE positioning FB
positioning Mo, positioning Mo.
storage storaze
RD77_1brBusy D ROT7_1 brBusy D
M11 MA110 - ; UO¥G2A7F 4111 A
D10 D11
1t At 3 3 A-F 3
SET B start Position
[Operating flae]l  duds 1 positioning REUSY(Axis#1-  RBUSV(Axis#1-  Axis 1 positionine  Axis 1

- -

(X5

UO¥GE2417 D

Axis 1 error
detection

14801 w11 voxgza17F  RDT7TbrBusy D
DX10
1t { { 3t
FE start Position [Operating flas]  |Axis 1 positioning [REBUSY(Axish1-
selection Position selection jcamplsts #18)Direct)

R=T [Operating flaz]
- Position selection

M4801

RST F5 start Position

- -
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D2000 110000 D2002
O*
GOT value GOT value after
specification caleulstion
RD77_1brBusy D RDT7_1bnBusy D
M2 M12
] [ K5 D4118
D10 Dxi1
1t At 3 3t
MOWE Axiz 1 positioning
[PE for GOT] REUSY{Axis#1- REUSY(Axish1-  [Operatine flae] FB positioning Mo
Tndlrect #16)(D lrect) #16)Direct) Tdirect - storags
designation designation
D2002 UGHGA0AE
BMOVE 20T valus e 1 No. &
after positioning
calculation  data/positioning
address
D2002 UG¥GT046
BMOVE - 20T valus  #ixle 2 No. §
after positioning
calculation  data/positioning
address
W12
SET  [Operating flae]
Indirect
- designation
RDT7.1brBusyD RD77_1brBusyD
12 Md110 - i U0¥G2ATF M4112 R
Diio D1
| A 4 4 A+ 4
SET B start Indirect
[Operating flag]  Axis 1 positioning REUSY(Axish1-  RBUSV(Axisi1-  Axis 1 positioning  Asxis 1 desigration
Indirect FE start #16)Direct) #18)(Direct) complets positioning FB -
desiznation aperation Ok
flag
RDT?.1 brBusy D
M4802 UO¥G2MNTF - e
Dxi0
1t { 3
RET  [Operating flael
FE start Idirect  |Axis 1 positioning [REUSY(Axish1- direct
designation comp lete #16)(Direct) -dasignatinn
UO¥G24170 A
{
RET FB start Indirect
Axiz 1 error designation
detection -
M1
o
SET  [Operating flae]
Pasition selection
ROT71brBusy D ROT7_1brBusy D
5001 e ) 1 M13 K11 04112
D¥i0 Dxi1
— { | AF F F
MOV Auxis 1 positioning
Positioning  |[PB for GOT) RBUSY(Axs?1 - REBUSYIAxis# -~ [Operating flag] FB positioning No.
control 1 [Continuous (1) #16)Direct) #a)Direct) Gontinuous (1] - storage
TAT01
SET Start trigeer
continuous (1]
M3
SET  [operating flae]
Continuous (1




RD77_1bnBusy D

RD77_1brBusy D

M101 4110 UO¥G2ATF W11 e
DXio DX11
1t At 3 3t AF 3
SET e etart
Start trigeer focie 1 positioning REUSYIAxis# 1= REUSV(Axiskl-  Axie 1 positioning  Asis 1 Cortinuous (1) 1

continuous (1) FB start #18)(Dirsct) #18)Direct) complets positioning FB
cperating flag
MTOT
RET Start trigger
cantinuous [1)
RD77_1 brBusy D
14811 W10 U0EG2417F A i
DX10
1t A { 3
SET  [Operating
FE start Start trigeer Axis 1 positioning [RBUSY (Axisi#1- cormp letion ‘ﬂag]
Continuous (1)1 continuous (1) jcomplete 16)Direct) -(A{()\s1 1 continuous
U¥G2417D T
.
{1
RST  rg tart
Bxis 1 error Gontinuous (131
detection -
RD77_1brBusy D ROT7_1 brBusy D
M111 Mg [2E)
K000 Dalig
D10 D11
it 4t Lt 4 i
MO T fuis 1 positioning
[Operating FEB start REUSY(Axis# - REUSY(Axis#1-  [PB for GOT] FB positionine Na.
completion flag]l  Continuous (111 #18)Direct) #16)(Direct) Continuous (1 - storage
e 1 continuous stepping
PN
Tag1Z
SET e etart

ROD771 .b?Eusy_D

RDF7_1 [bnElusy_D

Gontinuous (1) 2-

Axis 1 error

K7000 BEEEE] 0 1 kKl
DXi0 Dxi1
{ 1t
= Axis 1 positioning RET  [Operatine
FB positioning  |REUSY(Axis#1-  REUSY Axish - cornpletion flag]
_ ho. storaze #18)Direct) MaNDirsct) -(wa)\s1 1 continuous
B2 111 Uosazd4i7F  RDT71TbrBusy D TE
DX10
1t A { 3
SET [Cperatine
FE start [Operating ke 1 positioning [RBUSY(Axis#1- comp letion ‘ﬂag]
Continuous (1) 2- corplstion flsg]  jcormplets [#16)Direct) -Ax\s 1 continuous
1 fois 1 continuous (W]
(11
UO¥G2417D

14812

RET - rg start
Continuous (1) 2-
i

detection -
RD77_1brBusy D ROF7_1 brBusy D
M113 MaE1Z Mag14 o i M4 70071 DaTTE
D¥10 DX11
{ | AF F F +F i
MOV Auxis 1 positioning
[Operating FB start FE start REUSV(Azis#1-  RBUSV(Axis#1-  [PB for GOT] FB positioning No.
completion flag]l  Continuous (1) 2- Continuous (1) 4- #18)(Direct) #a)Direct) Gontinuous (1) - storage
e 1 continuous 1 stepping
s
EE
SET e tart
Continuous (1) 4-
1
RD77_1brBusy D ROT7_1 bnBusy D
K001 04118 M113
D10 D11
{ 1t
= Axis 1 positioning RET  [Operating
FE positioning  |REUSY(Axisit1-  RBUSY(Axisk1- cormpletion flag]

Mo. storage

#18)(Direct)

#16)Dirsct)

App-9

Axiz 1 continuous
tis




RD77_1brBusy D

Gnntmuﬂus (1) 4- completion flag]
Axiz 1 continuous
(13

complets

UD¥G2417 D

#18)Direct)

4g14 M113 UO¥G2A1TF —
DX10
1t At { 3t
=BT [operatine
FE start [Dperating ocie 1 positioning |REUSY(Axis#1- Corepletion flag]

Axiz 1 continuous
(1) 41

hA4514

Axis 1 error
detection

RST FB start
Continuous (1) 4-
1

completion flag]  #16)Direst)
Axis 1 continuous
(13 a-1

#alDirect)

W14 RD77.1brBusy.D RD77.1 brBusy D i
0] [
D10 Dx11
it e e 1t
[Cperating RBUSY(Axis#1-  RBUSY(Axis®1-  [PB for GOT]

Gontinuous (1]
stepping

MOVE

K7002 D411z

fuxis 1 positioning
FE positioning No.
storage

[YES

RD77_1hbrBusy D RD¥7_1 bnBusy D

SET  FB start

Ountmuuus (1)5-

K002 [SERRE] [XIRE}
D10 D11
| It
{ | i |
= Aus 1 positioning RS [Operating
FE positioning  |RBUSY(Axist1-  RBUSY Axish1- completian flag]
Mo. storage #16)Direct) #16)(Direct) Ast 1 continuous
NP I
RD77_1brBusy D
4315 114 U0¥G2417 F 5 T
D10
i | AF { | +F
SET  [operating
FE start [Cperatine Axis 1 positioning [RBUSY(Axis#1- cormp letion flag]
Cunt\nuous (1) 5= corpletion flag]l  jcomplets #18)Direct) -AWS 1 continuous
Axiz 1 continuous
14-1
UD¥G2417 D

M4E15

Axis 1 error
detection

RET o otart

Cnntmuﬂus (15~

[

[Operating
completion flag]
Axis 1 continuous

(175-1

RST

[Operating flag]
Continuoue (1

M1

RET[Operating

completian flag]

-Ast 1 continuous
-1

M125
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RD77_1 brBusy D

RD77_1bnBusy D

ME001 S
D10 D11
t 1t At 3
Positionine  [[PB for GOT] REUSYiAxis#-  REUSY(Axisk1-
control 1 Gontinuous (2) #16)Dirsct) #16)Dirsct)

RD77_1brBusy D

AP

k20 04118

fixis 1 positioning
FB positioning Mo
storage

M5

SET [Operating flaz]

Continuous (2)

M102

RD77_1 brBusy D

SET Start trigeer

continuous (2)

M4805

continuous (2)

FB start

#16)Direct)

RD77_1brBusy D

#16)(Direct) complete

mM102 MA110 a i U0¥G241TF k4111
DX10 DX11
' At ot ot 4t ot
Start trigzer Axis 1 positioning RBUSY(Axis#1-  RBUSY(Axis#t1-  Axis 1 positioning  Axis 1

positioning FB
operating flag

SET  rg start
Gontinuous (2

M102

Continuous (2)

complete

U0¥G24170

Axis 1 error
detection

RD77_1brBusy D

h4505 UO¥G2417F
D10
' X Lt
FE start Axis 1 positioning |RBUSY Axist -

#16)Direct)

RD77_1bnBusy D

RST  Start trigeer

continuous (2)

15

RET  [Operating flae]

Continuous (2)

h4805

RET o otart
Continuous (2)

[
DX10 DxE1
i | AF +F
[FE for GOT] REBUSY(Axis#1-  REUSY(Axis#1-

MOWE

K40 D4118

Axiz 1 positioning
FB positioning Mo

Teaching #16)Direct) #16)Dirsct) - storage
G
SET  [Operating flae]
Teachine
RD77_1brBusy D RO77_1 brBusy D
M1 Ma110 UORG2NTF K411
0 1 14506
D10 D11
it 4 F +F +F +F +F
SET  FB start Teaching
[Operating flsg]  Axis 1 positioning REUSY(Axis#1—  RBUSV(Axis#1-  Axis 1 positioning  Axis 1

M6

comp lete

U0¥GE24170

[EE—

Axiz 1 error
detection

FE start Teaching |[Axis 1 positioning |REBUSY Axist1-

#18)Direct)

Teaching FB start He)Diect)  #F1@)Diect)  complete positioning FB
operating flag
M4806 uokGe417F  RD7T brBusy D
D¥io
X ¥ 4

RET  [operating flae]

Teaching

MABOG
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RD77_1brBusy.D RO77_1brBusy D
M7 M1y K50 Da118
DHin DXi1
1t At 3 3t
MOWE fxis 1 positianing
[FE for GOT] [Operating flae] ~ REUSY(Axis#1-  REUSY(Axisi1- FB positianing No
Erahle fixed pitch Erasble ficed pitch #1800 irect) #16)(Direct) - storags
] D2080
MOVE Fixed feed
stepping count
[iki
SET  [Operating fiae]
Enable fixed pitch
RD77 1 brBusy D RD77_1 brBusy D
M7 ] MA110 UO¥GZAITF M4
) DZ00Z PEEHLES
D¥10 DXi1
' X LF +F +F LF LF
DMOVE 20T value  Axis 1 No. 50
[Operating flaz]  [PB for GOT] Bxis 1 positioning RBUSY(Axis#1-  RBUSY(Axis#1-  Azis 1 Axis 1 after positioning
Enable fixed pitch Execute fixed  FE start #16)(Direct) #16)(Direct) positionine  positianing -:alcu\atiun data/positianing
pitch comp lete FE operating _ address
™
407
SET  FB start Enable
fixed pitch
RD77_1 brEusy D
M4B07 UO¥G2417F b R
DHin
| { 4
RET B start Encble
FE start Enable  |fuis 1 positioning [FREUSY Axist - fixed pitch
fixed pitch comp lete #16)Direct)
U0¥GE2417D = 555
{
+* Fixed feed
fuis 1 error stepping count
K10 52080 [iki
= Fixed feed RET [Operating flag]
stepping count Enable fied pitch

[#** Position

e FE #HHE

(2033}

rA4E00

k14110

I

FB start
=Standby point

r4801

I

FE start
Position
=alection

hdB02

I

FE start
Ind irect
desizration

4811

I

FB start
Continuous (1)
1
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Axis 1
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start




(2046)

r4812

e

FE start
Cortinuous (1)
-1

md813

I

FE start
Contiruous (1)
3

4814

I

FB start
Continuous (1)
4-1

M4E15

— —

FB start
Continuous (1
5-1

M4805

P

FE start
Continuous (2)

rA4E06

P

FE start
Teaching

MAAB0T

I

FB start Enable
tixed pitch

M4110

M_RD 77 _StartPositioning O0E _4

([ M+RD77 StartPositioning O0E )

Positioning start FB

}

Pocis 1
positionine FB
start

RD771
r

{ H

Madule lsbel

[al

ki Y

[ Dane

s 1
pasitioning FB
pasitioning

No. storage

hd111
BribEN o bENOE O
Execution command Execution status :
Axis 1
positioning FB
operating flag
hd112
DUT:i stModule o bOKE —
Module label Morrnal completion i 1
positioning FB
operation OK
flag
Ma113
LW Lidxis obErrB {O—
Target axiz Error completion i 1
positioning FB
aperation NG
flag
UMW uStarthlo ocErrdUw [{ D415 ]
Gd.3:Positioning start No. Error code .
Axis 1
positioning
FB errar Mo
starsge
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[F** Speed changs program *EERR

(2435)

(2441}

hA4513

—

hAd210

FB start Axis 1
=peed change
(o)

M4312

— —

FB start Axis 1
speed change

(500
M4511

P

FE start Axiz 1
speed change
(1000}

M4S10

P

FE start Axis 1
speed change
(2000}

md211

—

o—

Axiz 1 speed
change FB start

h14813

fixis 1 speed
chargs FB
operating flag

RET  PE start Auie 1
speed change

"

hA512

RET  FB start Axis 1
speed change

-(500)

k14311

RET FE start Axis 1
speed chanee
000)

-

114310
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RST FE start Axis 1
speed chanee
000)
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m4210

M RD77_GhargsSpesd 00E 1

{ M+RD77 ChangeSpesd D0E )

Speed chanzs FE

I

Axis 1 speed
chanee FB start

RDT71
r
L

Module label

-~

Axiz 1 speed
chanze FB
speed storage

BribEMN

Execution command

HOUT: sthaduls

Module label

K1 Huwsi s

Targst axis

{ D4217 HUD:iudSpesdChanzelalue

Gd.14:Mew speed valus

o hENCEB
Execution status
o bOKE
Marmal comp letion
obErrB
Error completion
o LErFld LU

Errar code

k14211

o—

Axis 1 speed
chanze FB
operating flag

h14212

o

Azis 1 speed
change FB
operation OK
flag

h4213

{ D4z18

Axiz 1 speed
change FB
error No
storage

1

o—

Azis 1 speed
change FB
operation NG
flag

I

[#** Error detection prosram *###%

U0¥G2417 D

I

MIG010

o—

(2855}

Axiz 1 error
detection

U0¥G2477 7

I

Axis 1 servo
alarm ocourring

UO¥G2517 D

I

Pacie 2 error
detection

UO¥GZETTT

]

Axis 2 sarvo
alarm occurring

UO¥GE2617 D

— —

Axis 3 errar
detection

U0¥GE2677. 7

Py

Axis 3 servo
jalarm occurring
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[#** Positionine ladder proeram startine setting ¥#+#*

(2675}

(2881)

SMA03 MEB50
i o
OFF for only 1 Positioning

soan after RUM

program startup

MOVP

K22

D3B0O0

JOG/Home
position return
soreen change
device

App-16
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Appendix 2 Application Practice

Here, we practice the continuous positioning, teaching/teaching playback and fixed-feed/

fixed-feed stepping.

Start the practice after writing the project “SCHOOL_ (positioning)” to the PLC. For the steps
to the practical training, refer to Chapter 6 “Practice (2) Training in Positioning Control.”

If this training is performed after practice in advanced synchronous control (refer to Chapter
7), perform the home position return (refer to Section 6.8.3), and delete the project
“SCHOOL_(advanced)” in accordance with the following procedure.

5 MELSOFT GX Works3 .onDecuments\simplemetiomSCHOOL (advanced) g (1) Click [Online] — [Read from PLC] on GX Works3
i Project Edit Ffind/Replace Convert View Online Debug Diagnostics Tool Win menu.

RN él (7] - ;] &% 0 Current Connection Destination...

ind s EE G = & ReadfromPLC..

T

Verify With PLC... Click!
Remote Operation(S)...

Safety PLC Operation... 3
Redundant PLC Operation{G) 3
CPU Memory Operation...

Delete PLC Data...

User Data 3
Set Clock...

Monitor 3
Watch 3
User Authentication... 3

Orline Data Operation

==& (2) An Online Data Operation dialog box appears.

Diplay  Settog  Related Fuctions.

Click the [Delete] tab.

teoend
GpeniCs ) ((owsadiy] | CVOMeroy B somewonced (b inelgmeRecionkodle (i)
* B B ow LostChonge ) 2
=\ Ros [a]
@ Porameter =]
£ 4 o 7/6/2016 9:1407 AM | 1036
@ vode Paameter o 6015 91408 0| 1400
o -
=] 7601551307 a4 200
o W
o TP 3408|504
o
o 7670159131180 _| 217565368800t erery)
] 701531911 A | 2252195200 emary)
i e

s o e
O e wasze
- vt e e Soe ) -
- sancaun
e e
oaten
- [ I~

Go to next page
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From previous page

E=E=

(3) Check [R08], and click the button.

(4) After the parameters are deleted, the message
MELSOFT GX Works2 E

shown left will be displayed. Click the button.
@ Completed.

Click!

Ok

Appendix 2.1 Practice Content

In this training, we practice not individual positioning operations stated in Chapter 6 “Practice
(2) Training in Positioning Control,” but a series of positioning operations.
» Continuous positioning (1): To perform stepping operation

+ Continuous positioning (2): To continuously perform positioning operations (Continuous
path control)

» Teaching, Teaching playback: To register any position and position the machine in the
registered position

* Fixed-feed, Fixed-feed stepping: To perform fixed-feed operation in the stepping mode

App-18



Appendix 2.2 Practice Program

Appendix 2.2.1 Continuous positioning (1)
This program is designed for stepping operation using the block start data.

2nd stepping operation
140
s
[ )
120 7 -
s
[
100
///
80 1st stepping z
operation ~ /
s
60 - l’
s
s
40
s
s
20 |— 3rd stepping — Z /
operation, /
EECAN v
0
0 20 40 60 80 100 120 140 (mm)

The outline of the program operation is shown below.

[Continuous positioning (1) start]

Movement to Standby Point

Continuous positioning (1)
stepping command input ON

Execution of stepping operation (1)

Continuous positioning (1)
stepping command input ON

Execution of stepping operation (2)

Continuous positioning (1)
stepping command input ON

Execution of stepping operation (3)

[Continuous positioning (1) Endj

Continuous positioning (1) command input ON

Positioning start No.: 11 (Positioning data No. 11)
Positioning start signal ON
Axis 1: Stop after positioning at 30 mm

Positioning start No.: 7000 (Block start data No. 0)
Positioning start signal ON
Axis 1 and Axis 2: Stop after positioning at 60 mm

Positioning start No.: 7001 (Block start data No. 1)
Positioning start signal ON

Axis 1: Stop after positioning at 90 mm

Axis 1 and Axis 2: Stop after positioning at 140 mm

Positioning start No.: 7002 (Block start data No. 2)
Positioning start signal ON
Axis 1 and Axis 2: Stop after positioning at 0 mm
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(1) Control data

Buffer memory address

Item Setting value
Axis 1 Axis 2
11 (Positioning data No. 11)
[Cd.3] Positioning start No. | 4300 ; 7000 (Block start data No. 0)

7001 (Block start data No. 1)
7002 (Block start data No. 2)

POINT

When the continuous positioning (1) command input turns on, the module FB “M+RD77_
StartPositioning” writes the positioning start No. in “[Cd.3] Positioning start No.” The
positioning start No. is not written to the Axis 2 that will start according to the block start data.

(2) Output signal

Item

Axis 1

Axis 2

Y10

Positioning start signal

POINT

When the continuous positioning (1) command input turns on, the module FB “M+RD77_
StartPositioning” turns on the positioning start signal. The positioning start signal for the Axis 2
that will start according to the block start data is not turned on.

(3) Program example

[1] Continuous positioning (1) condition items

Condition item Axis 1 Axis 2
Continuous positioning (1)

. M3 -
command input

command input

Continuous positioning (1) stepping

M4

[2] Positioning data to be used (Positioning data Nos. 11 to 15)

Each of the Axes 1 and 2 is subject to 1-axis linear interpolation control (absolute

method).
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Axis 1 Positioning data

App-21

. Axis to be Acceleration | Deceleration -
Mo. |Operation pattern Contral method ] tme No. time Mo, Positioning address
1 0:EMD 01h:ABS Linear 1 0:100 0:150 30000.0 pm 0.0 pm
<Positioning Comment >Continuous (1) (1)
12 0:EMD 01h:ABS Linear 1 0:100 0:150 60000.0 pm 0.0 pm
<Positioning Comment =Continuous (1) (2-1)
13 0:EMD 01h:ABS Linear 1 1:50 1:2000 90000.0 pm 0.0 pm
<Positioning Comment >Continuous (1) (3)
14 0:EMD 01h:ABS Linear 1 0:100 0:150 140000.0 pm 0.0 um
<Positioning Comment >Continuous (1) (4-1)
i5 0:EMD 01h:ABS Linear 1 0:100 0:150 0.0 pm 0.0 pm
<Positioning Comment >Continuous (1) (5-1)
) M-code OM signal o Interpolation speed
Ma. Command speed Dwell time M-code e ABS direction in degrees desgrabion method
0:Use the setting value D:lse the setti | £ 0:Use the setting value
1000.00 mrm,fmin 0oms 1] of M-code ON signal AESSE' sﬁse r;% value o of Interpolation speed
1 output timing IFECHON al dedree e cignation method
0:Use the setting value O:lise the setti lue of 0:Use the setting value
2000.00 mmjmin~ 0ms 0 of M~code OM signal AESSS' Eﬁse ':% Valle OT | ¢ Interpolation speed
12 output timing recuon at dedree  yecignation method
0:Use the setting value O:lise the setti lue of 0:Use the setting value
3000.00 mmjmin ~ Oms 0 of M-code OM signal AESSS' Eﬁse r;% ValUR OT | of Interpolation speed
13 output timing recuon at dedree  yecignation method
0:Use the setting value O:lse the setti lue of 0:Use the setting value
500.00 mm,min 0ms 0 of M-code OM signal AESSS' Eﬁse r,:% vale o of Interpolation speed
14 output timing rection at degree designation method
0:Use the setting value D:lse the setting value of 0:Use the setting value
2000.00 mm/jmin ~~ 0ms 0 of M-code OM signal AES direction at%e ree of Interpolation speed
15 output timing g designation method




Axis 2 Positioning data

[3] Block start data to be used (block start data Nos. 0 to 2)

] Axis to be Acceleration | Deceleration S
Mo. | Operation pattern Contraol method SEwrEa time No. tme No. Positioning address Arc address
12 0:END 01h:ABS Linear 1 - 0:100 0:150 60000.0 pm 0.0 pm
<Positioning Comment =Continuous (1) {2-2)
14 0:EMD 01h:ABS Linear 1 - 0:100 0:150 140000.0 pm 0.0 pm
<Positioning Comment >Continuous (1) (4-2)
15 0:EMND 01h:ABS Linear 1 - 0:100 0:150 0.0 pm 0.0 pm
<Paositioning Comment >Continuous (1) (5-2)
) M-code ON signal R Interpolation speed
Ma, Command speed Dwell time M-code i ABS direction in degrees e=aciabin - thord
0:Use the setting value O:lise the setti lue of 0:Use the setting value
2000.00 mmjmin ~ 0ms 0 of M-code ON signal AESSS' Sﬁse r;géva HE 0T of Interpolation speed
12 output timing Irection at dearee  yecignation method
0:Use the setting value O:lise the seti lue of 0:Use the setting value
5000.00 mmjmin 0 ms 0 of M-code ON signal AESSS' ;jse r;%va HE 0T of Interpolation speed
14 output timing rection at degree designation method
0:Use the setting value D:Use the setting value of 0:Use the setting value
2000.00 mmjmin 0 ms 0 of M-code ON signal Aﬁs direction at%e res of Interpolation speed
15 output timing g designation method

Block start data

Details of operation

Block No. 0

(Stepping operation (1))

The Axes 1 and 2 are simultaneously positioned according
to the data No. 12 to complete the positioning.

Block No. 1

(Stepping operation (2))

The Axis 1 is positioned according to the data No. 13.
Continuously the Axes 1 and 2 are simultaneously
positioned according to the data No. 14 to complete the
positioning.

Block No. 2

(Stepping operation (3))

The Axes 1 and 2 are simultaneously positioned according
to the data No. 15 to complete the positioning.

Axis 1 Block start data

Block No. 0
Display Fiter  [Block No.g -
| Pointno. | Shape [ Start data Na. | Spedal start instruction | Parameter | Condition data
1 |0:E‘~JD 12 03h:Simultaneously Start 1 Axis#2(No.12)
Block No. 1
Display Filter [Block Mo.1 o I
Point Mo. Shape ‘ Start data Na. | Spedal start instruction Parameter | Condition data
1 1:Continue 13 00h:Normal Start 1
2 0:END 14 03h:Simultaneously Start 1 Axis#2(No. 14)
Block No. 2
Display Fiter  [Elock No.2 -
| Point No. | Shape ‘ Start data Na. | Spedal start instruction Parameter | Condition data
i |0:E\JD 15 03h:Simultaneously Start 3 Axis#2(No.15)
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Remarks

The settings in the block start data can be displayed ayigation nx
in accordance with the following procedure.

(1) Select [0000:RD77MS4] — [Axis #1 block start
data] in the [Navigation Window] of the Simple
Motion setting tool, and double-click [Block start

datal.

(2) The 0000:RD77MS4[ ]-Axis #1 Block Start Data
setting screen appears. Click the display filter

block No., and the block No. can be changed.
,_:55 0000:RD77MS4[]-Axis #1 ... X
SN e
I Candition data

Point No. Shape | Start data No. I Spedial start instruction [ Parameter ]
I BOEND e 12 D3h:Simuitaneously Start 1 Auxis#2(No. 12)
2
3
4
5
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[4] Example of continuous positioning (1) program
To execute the following continuous positioning (1), the positioning execute
program is required.
Refer to Section 6.6.8 on positioning execute program.

RD77_1 brBusy D RD77.1 brBusy D
5001 e 0 1 M3 KT D418
D10 DR11
—it it 4t Lt 4
MO T fuis 1 positioning
Positioning  |[FB for GOT) RBUSY(fdst - REUSYIAxistI-  [Operating flag) FB positioning No.
control 1 Continuous (1) #16)(Direct) #16)Direct) Continuous (1) - storaze
RATOT

SET  mtart trigeer

continuous [1)

[XSE]

SET [Operating flzz]

Continuous (1

m01 110 RD77_1brBusy D RD77_1bnBusy D UO¥ GO TE [TISENI
0] [ WAETT
Dx10 Dx11
i | AF +F +F A+ +F
SET FB start
Start trizzer Axiz 1 positioning RBUSY(Axis#1- RBUSY(Azis#1-  Axis 1 positioning  Axis 1 Continuous (1)1
continuous (1) FB start #16)Dirsct) #16)Direct) complets positionire FE -
operating flaz
hA101
RET  Start trigeer
continuous (1)
RD77_1 brBusy D
h4211 k101 U0¥G2417 F - -
0. [XiRA]
D10
' it ¥ it
SET - [Operating
FE start Start trigger Axis 1 positioning [REBUSY(Axis#1- corp letion flag]
Continuous (1)1 continuous (1) jeomplete #16)Direct) -A“xis-‘ 1 continuous
UO¥G2417 D AT
{ |
RST  FB start
Axiz 1 error Gantinuous (171
detection -
RD77_1brBusy D RDT77_1brBusy D
M e 0] [1 W K000 D118
Dx10 Dx11
i | AF 3F 3F Ht
L8 fuds 1 positioning
[Operatine FE start REUSY(Axis#1- RBUSV(Axis#1-  [PB for GOT] FB positioning No

complstion flaz]

Axis 1 continuous

PR

Gontinuous (1)1

#16)Dirsct)

K7000

04118

Axis 1 positioning
FE pogitioning
Mo. storage

#16)Direct)

RD77_1 brBusy D

Continuous (1)
stepping

RD77_1 brnBusy D

storaze

hA4512

SET FB start
Continuous (1) 2-
1

) 1 MTTT
DX10 DXi1
{ 1t
RET  [operating
REUSY(A=ist1-  REBUSY(Axist1- completion flag]
#16)(Direct) #a)Direct)
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RD77_1brBusy D

n4812 mM111 U0¥GE2417 F
DX10
i | AF { | 3F
FE start [Operatine #xiz 1 positionine [REUSY Axisk1-

ZET

13

[Operating
corp letion flag]
Axis 1 continuous

RD77 1 hrBusy D

RD¥7_1 bnBusy D

Continuous (1) 2- completion flsg]  |cormplets #18)Direct)
1 fods 1 continuous tis
(1
UO¥G2417D TS
{
RET FB start
Haxie 1 error Continuaus (1) 2-
detection 1
RD771 brBusy D RDF7_1 brBusy D
M113 MaE12 Ma314 N vt A i M
0] [1 K7001 D4T18
DX10 DX
1t A 3t 3 At 1
MovE Bixis 1 positioning
[Cperating FB start FE start RBUSY(Azis#1-  RBUSY(Axis¥1-  [PB for GOT] FB positioning Mo.
completion flag]l  Continuous (1) 2- Continuous (1) 4- #18)(Direct) #16)Direct) Continuous (1) - storage
iz 1 continuous 1 stepping
(13
LEEE
SET  rg start

Gontinuous (1) 4-
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K7001 [SERRE] [XIRE]
D10 D11
{ it
= Aus 1 positioning RS [Operating
FEpositioning  |RBUSV(Axisit - RBUSY Axisi1- completian flag]
_ No. storage #18)(Direct) #18)Direct) - fige 1 continueus
113
RD77_1brBusy D
n4214 113 U0¥G2417 F 5 YIEP]
D10
it 4t { St
SET  [Operatine
FE start [Cperatine Axis 1 positioning [RBUSY(Axis#1- cormp letion flag]
Continuous (1) 4- corpletion flag]l  jcormplets #18)Direct) -A’ds 1 continuous
1 Axis 1 continuous ()4
(113
U¥G2417 D YTEIF)
{ t
RET  FB start
Axiz 1 error Contiruous (1) 4-
detection -1
m114 RD77_1brBusy D RD77_1bnBusy D [T
k7002 [SERRE)
D10 Dx11
it e e 1t
MOWE Axiz 1 positioning
[Operating REBUSY(Axis#1- REBUSV(Axis#1-  [PE for GOT] FB positioning Mo
cormpletion flag]  #16)Direct) #16)Direct) GContinuous (1) - storage
Axis 1 continuous stepping
(13 4-1
h4215
SET  Fostart
Continuous (1) 5-
1
RD77_1brBusy D RD77_1bnBusy D
k7002 [SERRE] 0. 1 [XIRE}
D10 D311
L |
{ it
= Axis 1 positioning RST  [Operating
FE pogitioning RBUSY(Axis#1-  RBUSV[AscisH1- comp letion flagl
Mo. storage #18)Direct) #6)Direct) Axis 1 continuous
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PR M114 uggazarrF FDTE t‘;”E'USY-D

115
D¥io
1t At { 3t
SET  [Operatine
FE start [Operating Axis 1 positioning [REUSY(Axisi1- completian flaz]
Continuous (1) 5- completion flsg]  |complete #18)Direct) focls 1 continuous
1 fods 1 continuous 1151
(1) 4-1
UO¥G2417 D
MAETE
{
RST FB start

Axis 1 error Contiruous (1) 5-
1

M5

e
1t
RET  [Operating fiae]
[Operating Continuaus (1)
completion flag] -
foxis 1 continuous
(135-1
MTT5
RST[Operating

completian flag]

fucis 1 eantinuous
{1)5-1

M125

RST  [Operating

corp letion flag]

Axis 1 continuous
(2)5-2

(4) Demonstration machine operation panel [Positioning operation screen]
M13: Continuous positioning (1) executing flag
Continuous (1) M3: Continuous positioning (1) command input
M14: Continuous positioning (1) stepping executing flag
Continuous (1) stepping M4: Continuous positioning (1) stepping command input
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(5) Timing chart

Continuous positioning (1)

command input (M3) !

3000 mm/min
Speed 2000 mm/min
1000 mm/min +30 +30
500 mm/min
Axis 1 0\ 50 T 0 mm
X | 30 mm 60mm 90 mm 1 140 mm 440 2 Time
\ X \ X | 2000 mm/min |
: : X 15000 mm/min : :
1 1 1 1 1 1
1 1 I 1 1 1
1 1 1 1 1 1
Speed 1 1 1 1 1 1
! ! 2000 mm/min ! L] +80 ! !
1 1 1 1 1 1
1 1 +60 1 1 1 (:)
. 1 1 1 mm
Aois 2 X 60 mm, 140 mm | 140~ Time
! : : 2000 mm/min
1 1
1 1
1 1
1 1
1 1

Positioning start
signal (Y10)

Continuous positioning (1)

I
I
1
I
I
|
1
I
I
I i
I
1
I
executing flag 1
(M13) X X
I I
Continuous positioning (1) : '
stepping command !
I I
I I
1 1
X
I
1
X

input (M4)

Positioning data DK 1
No. }
1

Positioning start !
11
No.

12

7001 X 7002
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Appendix 2.2.2 Continuous positioning (2)
This program is used to continuously execute positioning operations using continuous path
control.

140

120 Z

100 =

80 2

60 ”

40

-

20 —

2N N N N N N
0 Standby point (0, 0)

0 20 40 60 80 100 120 140 (mm)

(1) Control data

Buffer memory address
Item Setting value
Axis 1 Axis 2
[Cd.3] Positioning start No. 4300 - 20 (Positioning data No. 20)

POINT

When the continuous positioning (2) command input turns on, the module FB “M+RD77_
StartPositioning” writes the positioning start No. in “[Cd.3] Positioning start No.” The
positioning start No. is not written to the axis (Axis 2) to be interpolated.

(2) Output signal

Item Axis 1 Axis 2

Positioning start signal Y10 -

POINT

When the continuous positioning (2) command input turns on, the module FB “M+RD77_
StartPositioning” turns on the positioning start signal. The positioning start signal for the axis
(Axis 2) to be interpolated is not turned on.

(3) Program example
[1] Continuous positioning (2) condition item

Condition item Axis 1 Axis 2

Continuous positioning (2)

command input M5
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[2] Positioning data to be used (Positioning data Nos. 20 to 28)
The continuous path control of Axes 1 and 2 is performed in the following order.
The interpolation speed is the composite speed calculated by RD77MS based on
the command speed of Axis 1.

2-axis linear interpolation control(absolute method)

2V

2-axis circular interpolation control with

sub point designation (incremental method) Loop control

Repeated 6 times

2

2-axis linear interpolation control (incremental method)

<

2-axis linear interpolation control (absolute method)

Axis 1 Positioning data

Mo. |Operation pattern Control method inﬂ:}eﬂ-rspf:lzat;:d ﬁﬁ[:r;:lon Detﬁ:ﬁ;jlon Positioning address Arc address

20 JLOCATION 0Ah:ABS Linear 2 #2 0:100 0:150 10000.0 pm 0.0 pm
<Positioning Comment>Continuous (2) (Initial pos.)

71 FLOCATION 83h:LOOP - 0:100 0:150 0.0 pm 0.0 pm
<Positioning Comment>Continuous (2) (LOOP start)

= J:LOCATION 0Bh:INC Linear 2 #2 0:100 0:150 0.0 pm 0.0 pm
<Positioning Comment=

23 J:LOCATION OEh:IMC ArcMP #2 0:100 0:150 10000.0 pm 5000.0 pm
<Positioning Comment>

24 FLOCATION 0Bh:INC Linear 2 #2 0:100 0:150 0.0 pm 0.0 pm
<Positioning Comment>

55 JLOCATION OEh:INC ArcMP #2 0:100 0:150 10000.0 pm 5000.0 pm
<Positioning Comment=

25 JLOCATION 84h:LEND - 0:100 0:150 0.0 pm 0.0 pm
<Positioning Comment>=Continuous (2) (LOOP end)

= J:LOCATION 0Bh:INC Linear 2 #2 0:100 0:150 0.0 pm 0.0 pm
<Positioning Comment>Continuous (2) (End point)

5 0:END 0Ah:ABS Linear 2 #2 0:100 0:150 0.0 pm 0.0 pm
<Positioning Comment>Continuous (2) (Initial pos.)
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) M-code ON signal o Interpolation speed
Mo, Command speed Dwell time M-code TrTrier ABS direction in degrees TrET e
0:Use the setting value 0:Use the setti lue of D:Use the setting value
2000.00 mm,fmin 0ms 0 of M-code ON signal AESSE' sﬁse r;%va ue o of Interpolation speed
20 output timing Irection at degree designation method
0:Use the setting value D:Use the seti lue of 0:Use the setting value
0.00 mmfmin 0Oms [ of M-code ON signal AE!SSS' Sﬁse r;géva UE 0T of Interpolation speed
21 output timing Irection at dedre®  yecignation method
0:Use the setting value 0:Use the setting value of 0:Use the setting value
Current Speed 0ms 0 of M-code ON signal .e.ias direction atgtlie res of Interpolation speed
22 output timing g designation method
0:Use the setting value 0:Use the setti I £ 0:Use the setting value
Current Speed 0ms 0 of M-code ON signal AE!SSE' ;J.SE ':%"a ueo of Interpolation speed
23 output timing Irection at dearee  Jesignation method
0:Use the setting value D:Use the seti lue of 0:Use the setting value
Current Speed 0ms 0 of M-code ON signal AEISSS' gﬁse r;géva UE 0T of Interpolation speed
24 output timing rection at degres designation method
0:Use the setting value 0:Use the setting value of 0:Use the setting value
Current Speed 0ms 0 of M-code ON signal .e.ias direct t% of Interpolation speed
25 output timing Irection at degree designation method
0:Use the setting value 0:Use the setti I F 0:Use the setting value
0.00 mm frmir Oms 0 of M-code ON signal AE!SSS' Sﬁse r;géva UE 0T of Interpolation speed
£ output timing rection at dedre®  yegignation method
0:Use the setting value 0:lse the setting value of 0:Use the setting value
Current Speed 0ms 0 of M-code ON signal AiES directi t% of Interpolation speed
27 output timing recton at degres designation method
0:Use the setting value 0:Use the setting value of 0:Use the setting value
Current Speed 0 ms 0 of M-code ON signal AES direct t?‘.l of Interpolation speed
28 output timing Irection at degree designation method
Axis 2 Positioning data
. Axis to be Acceleration | Deceleration I
Mo. |Operation pattern Control method interpolated time No. Hime No. Positioning address Arc address
20 20000.0 pm 0.0 pm
<Positioning Comment >Continuous (2} (Initial pos.)
100000.0 pm 0.0 pm
<Positioning Comment =
0.0 pm 5000.0 pm
<Positioning Comment =
24 -100000.0 pm 0.0 pm
<Positioning Comment =
25 0.0 pm -5000.0 pm
<Positioning Comment =
100000.0 pm 0.0 um
27 o . .
<Positioning Comment>Continuous (2} (End point)
0.0 pm 0.0 pm
<Positioning Comment >Continuous (2) (Initial pos.)
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M-code ON signal

Interpolation speed

K20 D411

fuxis 1 positioning
FE positionine No.

Mo, Command speed Dwell time M-code e ABS direction in degrees e methor
oy 000 mmmin 0
o, D00 rm,min 0
0.00 mm/min ]
o, D00 rm,min 0
5 0.00 mm,fmin a
o5 000 rm,min 0
g 0-00mmjmin 0
[3] Example of continuous positioning (2) program
To execute the following continuous positioning (2), the positioning execute
program is required.
Refer to Section 6.6.8 on positioning execute program.
MEOOT W5 RD??J[%?Eusy,D RD??jﬁr]wBusy,D
DX10 Dx11
’ it 4 F 3F
(1008) MCYE
Pasitioning  |[PB for GOT] RBUSY(Axis#1-  RBUSY(Axis#1-
control 1 [Continuous (2)  #16)Direct) #alDirect)

RD77_1brBusy D RD77_1brBusy D

- s

15

SET  [Operating flag]

Cantinuous (2)

MT02

SET Start trigger

continuous (2)

cperating flag

M102 MA110 UO¥G2A7F 4111 A
D10 D11
1t At 3 3t AF 3
SET e etart
Start trigeer fidis 1 positioning REUSY(Axish1-  REUSY(Axis#1-  Axis 1 positioning  Axis 1 Cortiruous (2)
continuous (2)  FB start #18)(Dirsct) #18)Direct) complets positioning FB

rT0O2

M4E05 uovaza17F | RD7EIERBusD
Dxio
it { t At
FE start Axie 1 positioning [REBUSY(Axis#1-
Continuous (2} |somplets MENDirsct)
U0¥G2417D
|
{ t
Axls 1 error
detection

RET Start trigeer

continuous (2)

M5

RET  [Operating fiae]

Continuous (2)

M4805

(4) Demonstration machine operation panel [Positioning operation screen]
M15: Continuous positioning (2) executing flag
Continuous (2) M5: Continuous positioning (2) command input
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(5) Timing chart

Repeated 6 times by loop control

'
1
<
1
I
I
I

/N

+5 mm

[\

Axis 1 Y f
1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1

1 1 1 1 U 1 1

L L | -5mm! | |

! ! +100 mm 1 +5 mm1 ! +100 mm 1 !

I T T I I I I

/ I I \: I I I

1 1 1 1 1 1 1

Axis 2 : . : :
1 1 1 1 1 1 1

I 1 I I 1 1\ /1

I I I I I I I

! ! ! ! 100 mm 5mm' !

I I I I I I

I I I I I

1 1 1 1 1

Continuous positioning (2)
command input (M5)

Positioning start signal
(Y10)

Continuous positioning (2)
executing flag (M15)

o
o
@,
=
o
3.
=
Q@
a
o
o
o
P4
o
ll\)
N
N
N
N
~
N
@

Appendix 2.2.3 Teaching, teaching playback
This program is designed to register the positioning addresses for the Axes 1 and 2
(teaching) using the teaching function and position the axes in the registered addresses

(teaching playback).

(1) Control data

Buffer memory address

Item Setting value
Axis 1 Axis 2

[Cd.1] Flash ROM write 5900 1 (Flash ROM write)
request
[Cd.3] Positioning start No. 4300 - 40 (Positioning data No. 40)
[Cd.3$] Teaching data 4348 4448 0 (written in “[Da.6] Posmon”mg
selection address/movement amount”)
[Cd.39] Teaching 4349 4449 | 40 (Positioning data No. 40)
positioning data No.

POINT

When the teaching command input turns on, the module FB “M+RD77_StartPositioning” writes
the positioning start No. in “[Cd.3] Positioning start No.” The positioning start No. is not written
to the axis (Axis 2) to be interpolated.
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(2) Output signal

Item Axis 1 Axis 2

Positioning start signal Y10

POINT

When the teaching command input turns on, the module FB “M+RD77_StartPositioning” turns

on the positioning start signal. The positioning start signal for the axis (Axis 2) to be
interpolated is not turned on.

(3) Program example
[1] Teaching, teaching playback condition items

Condition item Axis 1 Axis 2
Teaching command input M1100
Teaching playback command input M6

[2] Positioning data to be used (Positioning data No. 40)
The Axes 1 and 2 are subject to 2-axis linear interpolation control (absolute
method).
The interpolation speed is the composite speed calculated by RD77MS based on
the command speed of Axis 1.
Axis 1 Positioning data

Mo. |Operation pattern Control method in?:gl;'ilz?at;eed Aﬁl:r;im Detﬁleeha:on Positioning address Arc address
40 0:EMD 0Ah:ABS Linear 2 2 0:100 0:150 0.0 pm 0.0 pm
<Positioning Comment >Teaching positioning
Mo, Command speed Dwell time M-code M_:Sgifgmsilf;al ABS direction in degrees Llﬁ;ﬁlggs%ﬁzg
20000mmmn  Oms 0 o code ONsgna - LUSE the seting e o cEy e
output timing designation method

Axis 2 Positioning data

] Axis to be Acceleration | Deceleration B
Mo, | Operation pattern Control method e time No. time No. Positioning address Arc address

40 0.0 pm 0.0 pm
<Positioning Comment >Teaching positioning

) M-code ON signal R Interpolation speed
Ma. Command speed Dwvell time M-code output timing ABS direction in degrees

designation method
0,00 mm;min 0
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[3] Example of teaching program

[F¥% Teaching program #FEE

MEE00  M1100

I { t
(1510)
OG- [FE for
horme  [GOT]
position {Teachine
switch  [switch

M1101

—

FLS

RI1101

Teaching start trigzer

Teaching
start
trigger

m1102

el

SET

111102

Teaching start request

Teaching
start
request

) RD77 1 stnaGtrl D
[0l uTeachineDataSelection O
UO¥GA3H
MOVE R/ Teaching data selection
(Direct)
KO RD77_1 stnaGtrl1 D
[1]uTeachineDataSslection D
U0¥G4448
MOVP Ri:Teaching data selection
(Dirsct
a0 RD77_1 stnéxGtrl1 D
[0] LTeachingPositioningDataMo D
0¥ G4
MOVE R Teaching positioning data Mo
(Direct)
A0 RD77_1 strdoGtrll D
[1]iTeachingPositionineDiataMo D
U0¥GE4449
MOvP Ri#:Teaching pos tioning data Mo
(Direct]
RO77 1 strduGtrll D K0 RO77_1 strdGtrll O KO 103
[0]uTeachingPositioning - [1]uTeachingPositioning =
0¥ GAZ49 0% G4
=M RW:Teaching positioning =Y RW:Teaching positioning SET  Teaching memary rewrite request
data Ma.([Direct; data Mo [Direct;
M1102
ROT7.1.6PLG Resdy KT RD77_1 staysCtr| D ulr iteF lashFo
YO mD
it AF UO¥GE5900
MOVE RWF lash ROM wirite request
Teaching [RWFLG READY (Direct)
Frewrite
request
TO K2
OUT P
ready
OFF
check
TO
RD771 stsysCtriD. KO WAT103
LillrifeF lsshRorn D
I UOHGEROO
=4 R Flazh ROM write RET Teaching memary rewrite request
FLG request{Drect]
OFF
check
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MT10Z

Teaching start request




POINT

To write the position data in the flash ROM while teaching, the flash ROM write request must be
executed while the PLC READY signal [Y0] is off.

To write the data in the flash ROM by this practice program, it is necessary to add the following
circuit near the top of the program.

[F** Tnitlal processing ****

RD77_1 BPLG Ready
Yo

RW:PLG READY

Add

[4] Example of teaching playback program
To execute the following teaching playback, the positioning execute program is
required.
Refer to Section 6.6.8 on positioning execute program.

WM& RD77 1 brBusy D RD77_1brBusy D

] 1 K40 Daiis
D10 D11
it 4 F 3F
MOV Auxls 1 positioning
[FB for GOT] RBUSY(Axis#1 - RBUSY Axist1- FE positioning No.
Teachine #1ENDirect) M&NDirect) _ storage
G
SET  [Operating flae]
Teaching
RD77_1brBusy D ROT7_1brBusy D
M16 MA110 UO¥G2A17F 41711
0 1 14806
D10 D11
| A 4 4 A+ 4
SET

FBE start Teaching
[Operating flag] Axis 1 positioning REUSY{Axis#1-  RBUSY(Axisk1-  Axis 1 positioning  Axis 1
Teaching FE start #16)Direct) #18)(Direct) complets positioning FB -

operating flag

RD77_1brBusy D
MAABOG Uo¥G2417 F “ TG
Dx10
i | { | 3F
RET [Operating flae]
FE start Teaching [Axis 1 positioning |R: BL)J(SV(Axi)s#-W— Teaching
corp lete 180D irect] -
Uo¥G2d 70 B
{ |

RET FB start Teaching

Axiz 1 error

detection -

(4) Demonstration machine operation panel
[1] JOG+home position return operation panel
Teaching Memorize address M1100: Teaching
command input

‘Teaching |

[2] Positioning operation screen
M16: Teaching playback executing flag
Teaching M6: Teaching playback command input
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(5) Timing chart (Teaching play back)

Axis 2 Specified address
Interpolation speed
Start
position
Axis 1
Teaching playback
command input (M6)
Positioning start signal
(Y10) .
Teaching playback )
executing flag (M16) |_
Appendix 2.2.4 Fixed-feed, fixed-feed stepping
This program is used for fixed-feed of Axis 1 in the stepping operation.
(1) Positioning data (Positioning data No. 50)
Buffer memory address
Item Setting value
Axis 1
[Da.6] Positioning address/ 6496 -214748364.8 to 214748364.7
movement amount 6497 um™!

*1. When the fixed-feed/fixed-feed stepping is executed, the value input on the demonstration machine
operation panel (x10000) is set.

(2) Control data

Buffer memory address
Item Setting value
Axis 1
[Cd.3] Positioning start No. 4300 50 (Positioning data No. 50)

POINT

When the fixed-feed stepping command input turns on, the module FB “M+RD77_
StartPositioning” writes the positioning start No. in “[Cd.3] Positioning start No.”
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(3) Output signal

Axis 1
Y10

Item

Positioning start signal

POINT

When the fixed-feed stepping command input turns on, the module FB “M+RD77_
StartPositioning” turns on the positioning start signal.

(4) Program example
[1] Fixed-feed, fixed-feed stepping condition items

Condition item Axis 1
Fixed-feed enable command input M7
Fixed-feed stepping command
. M8
input

[2] Positioning data to be used (Positioning data No. 50)
1-axis fixed-feed control of the Axis 1 is performed based on the following settings.

The positioning address is changed to the current value of “[Da.6] Positioning
address/movement amount” of positioning data No. 50 when the fixed-feed/fixed-

feed stepping is executed.

Axis 1 Positioning data

) Axis to be Acceleration | Deceleration S

Mo. | Operation pattern Contral method ] tme No. time Mo, Positioning address Arc address
0 0:END 03h:Feed 1 - 0:100 0:150 0.0 pm 0.0 pm

<Positioning Comment>Fixed feed

) M-code ON signal o Interpolation speed
Ma. Command speed Dwell time M-code e ABS direction in degrees desgiabion methor
0:Use the setting value D:lJse the setting value of 0:Use the setting value
2000.00 mmjmin 0 ms 0 of M-code ON signal AES direct t% of Interpolation speed
50 output timing Irechon at degree designation method
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[3] Example of fixed-feed/fixed-feed stepping program
To execute the following fixed-feed/fixed-feed stepping, the positioning execute

program is required.

Refer to Section 6.6.8 on positioning execute program.

M7 W17 RD77_1brBusy D RD77_1bnBusy D
0] [ KEO DATIE
Dx10 Dx11
it e e dt
MOWE Axiz 1 positioning
[FE for GOT] [Operatine flae]  REBUSY(Axis#1-  REUSY(Axisk1- FB positioning Mo
Erihls fixed pitch Enshls fixed pitch $160Direct) #16)Direct) - storage
) Dz020
MOVE Fixed foed
stepping count
M17
SET  [Operating fla]
Enable fived pitch
RD77_1brBusy D RD¥7_1bnBusy D
17 [ M4110 UD¥GE2417F n4111
] D2002 UD¥GE4DE
D10 Dx11
it { 4+ 4+ 4+ 4+ 4+
BMOVP 0T value  dads 1 Mo. 50
[Operating flag] [FE for GOT] Axis 1 positioning RBUSY(Axis#t1-  RBUSY(Axish1-  Axis 1 Axis 1 after positioning
Erab e fived pitch Execute fived FE start #18)(Direct) #16)Direct) positioning positioning -:alcu\ation data/positioning
pitch comp lete FE operating _ zddress
flag
M4BT
SET FE start Enable
tixad pitch
RD77_1bnBusy D
M4B07 UO¥GE27F i T
Dx10
it { t At
RET FB start Enable
FE start Enable  |xis 1 positioning [RBUSY(Axis#1- fized pitch
fized pitch cormp lete #1800 irsct)
Uo¥G24170 = ]
{ t
i Fixed fesd
Axiz 1 error stepping count
K10 D2020 M7
S Fixed fe=d RST  [Operating fla]

stepping count

Erable fixed pitch

POINT

times.

After the fixed-feed/fixed-feed stepping is started, fixed-feed stepping can be performed 10
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(4) Demonstration machine operation panel [Positioning operation screen]
Value specification Setting for D2000: movement |
amount input
M17: Fixed-feed enable flag
Enable fixed pitch M7: Fixed-feed enable command input
Execute fixed pitch M8: Fixed-feed stepping command input

POINT

@@ 0Hd

Touch the Value specification Setting for D2000, and the numeric
input window will appear. 0 <= INPUT <= 140
718 9 'Cancel

Input the movement amount (unit: mm) in the numeric input
window, and touch [ ENTER |. The movement amount will be 45 6 < DEL
changed.
The allowable input range of movement amount (0 to 140) is HF2RF3 AC
limited on the touch panel. 00

0
ENTER

(5) Timing chart

e AVAYAYAVAVAYAVAYAVA!

1 1
I I
Fixed-feed enable : :
: :
1 1
1 1

command input (M7)

Fixed-feed enable flag
(M17)

L

Fixed-feed stepping
command input (M8)

Positioning start signal
(Y10)
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Appendix 2.3 Demonstration Machine Operation
Execute the positioning operations in accordance with the programs stated in Appendix 1.2
operating the demonstration machine operation panel.
This practice is performed on the condition that (Axis 1, Axis 2) = (0, 0) after execution of the
standby point positioning (refer to Section 6.8.4).
If any positioning operation cannot be performed, refer to the troubleshooting (Appendix
1.3.6).
To confirm the current value of each parameter, use the Simple Motion Monitor. (Refer to
Appendix 4.)

Appendix 2.3.1 Preparation for positioning execution

- - (1) Set the CPU module RUN/STOP/RESET switch to
Safety Iinstructions

"RUN".
ACaution
: ll;leastte fol low %He J(nslructor‘ stdlr'ecﬁlons ?gémg the training. )
W thout erission. oing so ey caise fai e, malfuction, (2) The startup screen will appear. Touch to
@ Turn the pover OFF when mounting or removing the unit. dlsplay the course selection screen.
O Ceenatney SR ahoorua AT o rbses a6 dpertan I, ;
@ fotify the Instructor imediately if any errors ocour. If the screen switching menu has appeared, this
step is unnecessary.
@ To avoid electric shocks, do not touch the terminal
while the power is on.
@ Shut off the power or ensure that operation is safe
before opening the safeiaauii
Gourse selection (3) Touch| @R Sé“;ﬁ:iemm'on on the course selection

screen to display the screen switching menu.

iQ-R Simple motion iQ-R Motion controller
Course Course

(4) Touch SWSO%N on the screen switching menu,

and the servo amplifiers of Axis 1 to Axis 3 will

J0G Auxiliary start.
home position | ||Positioning control positioning
return control 1

Advanced Advanced Auxiliary
synchronous synchronous positioning
control 1 control 2 control 2

O Servo ON
M1000
Servo ON
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Appendix 2.3.2 Continuous positioning (1)

JOG - Auxiliary
home position positioning

return control 1

Advanced Advanced Auxiliary
synchronous synchronous positioning
control 1 control 2 control 2

. Servo ON
M1000
Servo ON

w1 @
wa @

0 20 40 60 80 100 120 140

(1) Touch on the screen switching

menu.

Positioning operation screen appears.

(2) Touch | Positioning | o the positioning operation

operation

screen to enable the buttons on the positioning

operation screen.

Touch M3

Continuous (1)

(30 mm) and stop.

operation.

positioning graph.

Go to next page
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, and the Axis 1 will be moved

from the current position to the standby position
M13 is on during Continuous positioning (1)

The positioning trajectory obtained on the
positioning operation screen is displayed in the



From previous page

(4) Touch Co”“””"“iﬂg) stepPPing | and the Axes 1 and 2 will perform stepping operation.

After three times of stepping operation, the axes will be positioned at (Axis 1, Axis 2) = (0,
0), and Continuous positioning (1) will end.
The trajectory of Continuous positioning (1) is as shown below.

POINT

» The speed can be changed during positioning operation. For the speed change, refer to
Section 6.8.7.

» While M13 is on, it is impossible to perform any operation other than the stepping operation of
Continuous positioning (1) except the speed change operation. To perform any other operation,
perform the stepping operation three times to complete Continuous positioning (1).

« If the speed is changed during Continuous positioning (1), the command speed only of Axis 1 is
changed.

» Even if the speed is changed, the change will be ineffective when the next stepping operation is
performed. (The speed will be overwritten with the speed that has been set in the positioning
data to be executed.)
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Appendix 2.3.3 Continuous positioning (2)
Perform operation on the positioning operation screen.

Touch Conti”,\;'gus (2)| and Continuous positioning (2) will be started.

M15 is on during Continuous positioning (2) operation.
The trajectory of Continuous positioning (2) is as shown below.

After positioning at the start point ((Axis 1, Axis 2) =
(10, 20)), the following operation will be repeated 6

times.
(2)
(1) Axis 2 linearly moves +100 mm.
(2) Axis 1 and Axis 2 circularly move
M 3) at radius of +5 mm.

(3) Axis 2 linearly moves -100 mm.

(4) Axis 1 and Axis 2 circularly move

® U at radius of -5 mm.
4)
The Axis 2 moves +100 mm linearly, and the
positioning ends after positioning at ((Axis 1, Axis 2) =
(0, 0)).

POINT

The speed can be changed during positioning operation. For the speed change, refer to
Section 6.8.7.

Appendix 2.3.4 Teaching, teaching playback
Teach (register) the current position on the JOG*home position return operation screen, and
perform the teaching playback operation on the positioning operation screen.

(1) Perform positioning in any positioning address by
Address indirect specification positioning (refer to
Section 6.8.6).

Positioning
Menu (2) Touch operation | 1O turn off M6001, and touch
MBOO1 to display the screen switching menu.

o

(3) Touch [ JOG+home position return | to display the
JOG+home position return operation screen.

Auxiliary
Positioning control positioning
control 1

Advanced Advanced Auxiliary

synchronous synchronous positioning
control 1 control 2 control 2

Servo ON
Cancel M1000

V7

Go to next page
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JOG+home position
168 o e Eastien (4) Touch MBS00 to turn on M6000 and
M6800 enable the buttons on the JOG+home position
return operation screen.
It is allowed to perform the positioning in (1) by

JOG operation (refer to Section 6.8.2) from the
JOG-+home position return operation screen.

(5) Touch[M1100 ], and the current positioning address
will be taught (registered).

(6) Touch |/OG-home position| 4 t,rn off M6000, and

M6800
touch to display the screen switching
menu.
(7) Touch to display the positioning

operation screen.

JOG - Auxiliary
home position positioning
return control 1

Advanced Advanced Auxiliary
synchronous synchronous positioning
control 1 control 2 control 2

Servo ON
Cancel M1000

Positioning (PEg f
(8) Touch operation | O" the positioning operation

screen to enable the buttons on the positioning
operation screen.

(9) Touch Sta”d,\% point | and perform standby point

positioning.

(10) Touch Tea,;ging . and teaching playback

(positioning) in the positioning address registered
in Step (5) will start.

M16 is on during teaching playback.

@

Go to next page
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The trajectory of teaching playback is as shown below.

Axis 2 [Operation example]
Teaching playback from (0, 0) to (70, 70)

(Teaching position)

-5mm | (Current position)

Axis 1

A

O -5 mm
Home position

(11) After the completion of teaching playback, check
that the positioning address of X-axis and Y-axis in
the feed current value field is identical with the
address registered in Step (5).

POINT

The speed can be changed during positioning operation. For the speed change, refer to
Section 6.8.7.
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Appendix 2.3.5 Fixed-feed, fixed-feed stepping

Perform operation on the positioning operation screen.
(1) Touch the Value specification Setting for D2000,
and the numeric input window will appear.

(]

@A
0 <= INPUT <= 140
7T 8 '9 'Cancel

41516 "« DEL!

23

(2) Input any movement amount for fixed-feed. The
input range is from 0 to 140 (mm).

Touch [ ENTER |, and the input value will be
reflected.

@)

Touch

Enable fixed pitch
M7

and fix

, and M17 will be turned on,

ed-feed stepping can be performed.

Touch

Execute fixed pitch

M8

, and fixed-feed stepping

will be

performed.

Fixed-feed stepping can be performed 10 times.
The number of times of execution is displayed

above

The trajectory of fixed-feed/fixed-feed stepping is as shown below.
(Current position)

® »O

0 mm

Axis 1

Designated movement amount

Axis 1 is fed by the movement amount specified

in (2

) from 0 mm in the fixed-feed mode.

(When the start point is (50, 50), the fixed-feed
starts from (0, 50).)

V7

M8

Execute fixed pitch

[Operation example]
Fixed-feed/fixed-feed stepping from (0, 50) to (50, 50)

Go to next page
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—_— (4) During fixed-feed stepping, check that the
| Feed curent vae | positioning address of X-axis in the feed current
Axis X Axis Y value field is identical with the value specified in

mm mm Step (2).

(5) After the completion of fixed-feed/fixed-feed
; Positionin ;
stepping, touch Operationg and [ Menu | to display
the screen switching menu.

(6) Touch Smm ON |0 stop the servo amplifiers of
Servo ON 000
M1000 Axes 1 to 3.
POINT

» The speed can be changed during positioning operation. For the speed change, refer to
Section 6.8.7.

» Even if the speed is changed, the change will be ineffective when the next stepping operation is
performed.

» While M17 is on, it is impossible to perform any operation other than the fixed-feed/fixed-feed
stepping operation except the speed change operation. To perform any other operation, perform
the stepping operation 10 times to complete the fixed-feed/fixed-feed stepping.

» Even if the fixed-feed of Axis 1 is started from a positioning address other than 0 mm, the fixed-
feed will be started on condition that the current position is 0 mm.

» When the movement amount is changed, the change will be reflected at the start of the next
stepping operation. (The stepping operation can be performed, for example, with a movement
amount of 50 mm for the first to fifth stepping operations and 100 mm for the sixth to tenth
operations.)

» The number of times of stepping operation can be hidden by touching [x].

Enable fixed pitch
M7 ’

Execution

count

To redisplay it, touch
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Appendix 2.3.6 Troubleshooting
When the module does not work, check the following points.
On the GOT screen, the error codes are displayed in decimal notation.

Check item

Countermeasures

Check that the servo amplifiers have
started (all axes servo ON).

Servo ON

M1000 | ©N the screen

If the servo amplifiers have not started, touch
switching menu.

Check that the CPU module is
running.

If it is not running, set the RUN/STOP/RESET switch to “RUN”.

Check that the module is not being
tested by the Simple Motion setting
tool.

If it is being tested, terminate the test. (Refer to Section 5.5.)

Check that no errors have occurred.
(ERR.LED of RD77MS is on.)

Check that Error
occurred M6010 is
not on.

Error occurred
B M6010

If any error has occurred, cancel the error as stated below.

« Touch to display the error screen. Touch [ Error reset |, and
the error will be reset.

Error display screen

10

| Error codes for each axis ]

Servo
error code

U0¥G2488

Error
.gode
U0¥G2406

Servo
. Emor

Warning
...code
U0¥G2407

TU0¥G2507  UOYG2506  UOY¥G2588

U0¥G2688

Servo ON
M1000

axes servo, and reset the CPU module. (Hold the RUN/STOP/
RESET switch on the RESET side.)
After resetting the error, it is recommended to perform home position
return (Refer to Section 6.8.3).

» Touch on the screen switching menu to turn off the all

Check that all necessary parameters
have been written to the
programmable controllers.

Re-write the project data referring to Section 5.4.2.

Check that the positioning address of
Axis 2 is within the range of
positioning graph.

If positioning is performed when the positioning address of Axis 2 is
not within the range from 0 to 140 mm, the operation can be
performed normally, but the trajectory may not be displayed correctly
on the graph. Perform positioning from an address within the range
from 0 to 140 mm.

Check that M13 or M17 is not on.

While M13 is on, Continuous positioning (1) cannot be performed.
While M17 is on, it is impossible to perform any operation other than
the fixed-feed/fixed-feed stepping operation. Perform the stepping
operation the specified number of times, and complete each
positioning. If the movement amount for fixed-feed/fixed-feed stepping
is set to 0, the number of times of stepping operation can be counted
up without movement.
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Appendix 3 Assistant Function
For supporting the simple motion module setting, an assistant function is available.
Examples of use of the function are shown below.

= (1) Click the tool bar option [Assistant] on the Simple
ﬂ MELSOFT Simple Motion Module Setting Function ...or\Doc Motion Module setting tool.

Project Edit View Online Window Click!
{56 B2 (2 s A 100% I W
Mavigation

Project

= §- 0000:RD77M54

] (2) The assistant window will appear just under the

Acsszistant navigation window.

+  (3) No setting is required in step 1: Simple Motion

i Module.

(4) Click the button in step 2: Set the
system configuration, and the system

Cetiing Procechare of conf!gurat!on screen will appear. Set the system

i;:} rd configuration. (Refer to Section 5.3.1.)

Simple Motion Module
. . (5) Click the button in step 3: Set the
StEl:l 1 H SIITIIJ'IE W parameter_

(3) | | 0000:RD7IMS4

step 2 : Set the
@) || [2] system setting |
step 3 : Set the
(5 [ Parameter ]

m

step 4 : Set the servo parameter  gjick!
[ Servo Parameter ]

step 5 : Set the operation
[ Operation Setting ]

@

Go to next page
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step 3 : Set JOG operation parameter Click!

. JOG Operation |

step 4 : Set the HPR. basic parameters

m

Compute Basic Parameters 1 - Axis #1
I
Select the machine components, and enter the machine data to automaticaly set the bacic narsm ters 1
‘ (9)
Unit Setting imm -
Lead of Bal Screw F5) 2000.0 | ]

Reducton Ratio (NL/NM) =anw
= 1y 1

Calculate reduction ratio by teeth or diameters =
Encoder Resolution 4194304 udsefrev] .

Setting Range:

* Compute Basc Parameters |

Calculation Result

(6) The screen will change to the Parameter Setting
screen. For the details of setting, refer to Section
5.3.2.

(7) Select the axis No. to set the parameters in step 1:
Select axis No.

(8) Click the button in step 2: Set

the basic parameters 1.

(9) The compute dialog box for the basic parameters
1 appears. After inputting the following values
(default values), click the [Compute Basic Parameters 1|
button to Compute the basic parameters 1.

Machine Configuration |Ball screw, Horizontal

Unit Setting 0: mm

Lead of Ball Screw 2000.0 um

Encoder Resolution 4194304 pulse/rev

R (10) The results of calculation of the basic parameters
e (10) 1 will be displayed. Click the
T [ Movement Amount per Pulse | button, and a dialog box
Applying the calculation result above,
. e e s Click! o appears, and the Movement Amount per Pulse

Click OK to refiect to the basic parameters 1.

MELSOFT Simple Motion Module Setting Function |E%)
Reflects the calculation result to the basic
l . parameters 1 field,

Values currently set are deleted and updated
to the values of calculation result.

Are you sure?

Click!

[ v | No |

Go to

can be checked.
(11) Click the button.

e

(12) The dialog box shown on the left appears. Press
the button, and the calculation results will be
reflected in the basic parameters 1.

V7

next page
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(13)Click the button in step 3: Set the

JOG operation parameter. Set the detailed
' it parameters 2.

5| . . .
(14)Click the button in step 4: Set the HPR basic
Parameter Setting (DDOD: Click! parameters. Set the home position return basic
parameters.

step 1: Select axis Mo. (15)Click the button.
| Axds #1 -

step 2 : Set the basic parameters 1
[ Basic Parameters 1 ]

step 3 @ Set JOG opergli
(13) | | [2] 106G Operation |

step 4 : Set the HPR. bgsi
(14)'[ [APr

m

e

. » (16) The window will return to the initial assistant
Assistant a window.
|- Click button in step 4: Set the
servo parameter, and the servo parameter setting
screen will appear. Set the servo parameters.

- Setting Procedure of . : . .
Simple Motion Module (17)Click the button in step 5: Set the
operation.

step 1 : Simple Motion Module
0000:RDTMS4

step 2 : Set the system configuration
[ System Setting ]

step 3 : Set the parameter
£ Parameter {

step 4 : Set the

(16) ' [ Servo Parameter ]
step 5: Set the i

(17) ' [ Operation Setting |

m

7

Go to next page
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Acsistant

=
Operation Setting({0000:

step 1

[ Target Selection ]

Control Target : (19)

Major Positioning Control

Axis

| Axis #1 »| ] (20

m

step 2 : Set the parameter
. Parameter

step 3 @ Set th Tiatatat
| [2] Positioning Data |

step 4 1 Set the command generation axis
positioning data

(21)

. Positioning Data

step 5 : Set the sync. control parameter

. Synchronous Parameter

step 6 : Set the cam data
. Cam Data

(18) The screen will change to the Operation Setting
screen. For the details of setting, refer to Section
5.3.4.

This example of use is designed for “Control
Target: Major Positioning Control.”

(19)Click button in step 1: Control target
selection. The screen will change to the control
target selection screen. Select “Major Positioning
Control.”

(20) Select the axis No. to set the positioning data in
Axis No. (Reference Axis).

(21)Click the button in step 3: Set the

positioning data.

V7

Data Setting Assistant

Set the Positioning Data

Positioning contral method Ttem Setting Value |
Positioning data No. 1

= Axis selection

- Reference axis

i-ais linar control (ABS)
T-ais linear contral (INC)
1-as fixed-feed control

1-2xis speed control (FUID)

Axs #1

| Interpolation axis ¥1

- Interpolation axis #2

" Interpolation axis #3

= Positioning address

- Reference axis

2 Interpolation axis
Axis #1to be interpoiated
Axis #2 to be interpolated
Axis #3 to be interpoiated

= Command speed

- Reference axis

| Interpolation axis

1-axis speed control (RvS)

Speed-position snitching control (FWD)
Speed-position snitching contral (RVS)
Position-speed switching control (FWD)
Position-speed switching control (RVS)

‘Z-ais inear interpolation (A65)

‘2-axis inear interpolation (INC)

2-axis fived-feed control

Grauiar interpolation contral with ausiiary point (ABS)
Graar interpolation contral with auxdiary port (INC)

10000 pulse

2000 pulse/s

One motor s used to cz (23) i control in a set anis direction,

(22) The Data Setting Assistant dialog box appears.

(23) Select "1-axis linear control (ABS)" in the
Positioning control method field.

(24)Set the values as shown below.

N

Positioning data No.

Positioning address

Reference axis 10000 pulse

Command speed

Reference axis 2000 pulse/s

(25)Click the button. The Axis 1 positioning data
setting screen appears, and the set values will be
reflected in No. 1.

POINT

assistant window. (Refer to Appendix 4.)

The axis monitor can be started by clicking the in Simple Motion Module Monitor in the
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Appendix 4 FB (function block) Insertion Procedure
The procedure for inserting FB is shown below.

(1) Click [View] — [Docking Window] — [Element Selection].

8 MELSOFT GX Works3 (Untitled Project) - [ProgPou [PRG] [LD] 2Step

i Project Edit Find/Replace Convert

NBAS e

N
';IE:

I | =)

Navigation

A=

View | Online Debug Diagnostics Tool Window Help

oot LY ER e i Y
Statusber I T T EE I

Color and Font...

Docking Window 3

odule Configuration

Zoom

‘Element Selection 5%
(Find POU) e
Li- Lt |57 3 X | -

Display Target: [ All -
SEQUENCE INSTRUCTIONS B
Contact instructions E

Association instructions

Output instructions

Shift instructions

Master Control instructions

Termination instructions

Stop instruction

Ignored instructions
BASIC INSTRUCTIONS

Click!
p—
pou ... [Favo. | Hist) | Module| Uprary

Switch Display Language...
Multiple Comments Display Setting...
Comment Display

‘Element Selection 7 x
(Find POU) e
Lo~ ¢ | 5% 1 X | -

Module Label -
= Module FB

Ji ROSCPU

4 M+RD77_S Positioning data set
% M+RD77_S Positioning start FB
5 M+RD77_X 1J0G/inching operati
2§ M+RD77_M Manual pulse gener:
4 M+RD77_C Speed change FB
2 M+RD77_C Acc./dec. time SV ¢
4 M+RD77_C Target position chai
% M+RD77_R Restart FB

Module FB

POU ... [ Favo... [ Hist...  Module [Library |

)

Click!

(2) The Element Selection window will appear.
Click the Module tab.

V7

(3) Expand RD77MS4 of the displayed module FB,
and the FB list will be displayed.

PRECAUTIONS

If RD77MS4 is not displayed by expanding
Module FB, add RD77MS4 to the module
configuration. (Refer to Section 5.2.2.)

If the ladder editor is not displayed, it is impossible
to use any data in the list.

V7

Go to next page

App-53



From previous page

e

(4) Drag “M+RD77_StartPositioning_0O0E,” and drop it in the ladder editor.

[#] ProgPou [PRG] [LD] 2Step x Element Selection 1 x

(Find POU) HB|E
v s v a0 X | ar
Module Label =

Write - 1 2 | 3 | 4 | 5 | & | 7

ﬂ (o)
Iy

Jl ROSCPU
= [}l RD77MS4

m

Drop!

M RD Pocitigning datz =-
= MRS Ll g operatl
2 M+RD77_M Manual pulse gener
& M+RD77_C Speed change FB
& M+RD77_C Acc./dec. time SV ¢
2 M+RD77_C Target position chal
:_f M+RD77_R Restart FB

Drag!

M+RD77_StartPositioning_00E
[Japanese]
IEROBEGOEEZTITVNET -
[English]

Starts positioning.

« i v POU ... | Favo... [ Hist... Module [Library |

o TR0 AT ‘ (5) The FB instance name input dialog box appears.
Select the local label for the instance, input the

Local Lohe | (EroeRoy) Click! instance name, and click the button.

M_RD77_StartPozitioning _00E_1 P
(6) The FB will be inserted into the ladder editor.
Write - 1 | 2 | 3 | & | s 6 | 7 8 9 10 11 12
MRDTT Starthositining 00E 1 MiRD77_Startosition e 00 J]

Bi bEN o bENOE

DUT: sthodule o bOKE

UM uibixis obEmE

LW S tarttlo o WErrId LW

m‘mlb‘m‘y\:l»—‘

(o) {END 1—

V7

Go to next page
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e

Create the input circuit and output circuit blocks of the FB instance as shown below.

I

Write ~ 1 a1 e | 5 6 7 g | q [ o L 12
” Input circuit block WD 77 StartFositioning 00E | { M#RD77 Star iPasitioning 00E Output circuit block
] hA4011 hAd011
2 — | I bEN abEND
m M4012
3 [RD77_1 HPpUT:i sthiodule o bk
i M40 1E
4 [ ki HWisdss abErr
5 [ Koool HWisStarthlo o ErdUild D4o1g ]
6 ()] {END 1
] MELSOFT GX Works3 (Untitled Project) - [ProgPou [PRG] [LD] 2Step ', (7) Click [Convert] — [Convert].
Project Edit Find/Replace  Convert | View Online  Debi Dia icc
OERA @‘ ) & Convert(B) F4
HEE e sl Y= Click!
| & Rebuild Al Shucrrmrrs
[w) ProgPou [PRG] [LD] 25t Check Syntax ’
Write - 1 Program File Setting...
3 | | Worksheet Execution Order Setting...
i A0 1 ELilg
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Appendix 5 Simple Motion Monitor
The parameters and error codes relating to all operation axes can be collectively monitored
from the Simple Motion setting tool. You can check the parameters and errors of each axis
during system operation.

Appendix 5.1 Starting the Monitor (in the case of Axis Monitor)

(1) In the [Navigation window] of the Simple Motion
setting tool, select [Module Monitor], and
double-click [Axis Monitor].

Mavigation

L1+ I -+ |

(2) The monitor starts up.

Sl RN T

s Monitor e e (st 1x]

Appendix 5.2 Stopping/starting the Monitor

(1) To stop the monitor, click the "Stop Monitoring"
button on the Monitor screen toolbar.

4 Eaw R

| Axis Monitor Monitor Type:

(2) To start the monitor again, click the "Start
Monitoring" button on the Monitor screen
toolbar.

FEETLT

‘ Axis Monitor Monitor
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Appendix 5.3 Switching the Monitor

The monitor screen can be switched by clicking a
button on the monitor screen tool bar.

e e Em ..

: Axis Monitor

@: Starting History

[, : Current Value History

Appendix 5.4 Types of Monitors

(1) Axis Monitor
The current values of positioning
parameters (monitor data and
control data) are displayed.
Refer to MELSEC iQ-R Simple
Motion Module User's Manual
(Application) for details of monitor
data and control data.

(2) Starting History
The flag, error and warning history
information is displayed.
The operations caused by errors
and warnings can be checked.

%9 933

(3) Current Value History
This screen shows the history of
values monitored during home
position return and when the
power supply is turned on/off.
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Appendix 5.5 Adding/deleting Monitor Iltems
On the axis monitor, items to be monitored can be added and deleted.

(1) Click the button on the axis monitor.

B 0000:RDTTMSA - Axis Monitor

L= BN e

Click!

Moritor Type: | Axis(Output Axis)

- Font Size:

| Axis Monitor

2 select Monitor Ttem

A Sselect Monitor Axis

Select Monitor Item

set the monitor item and the display order.

Grouping : [Display Al >

The update rate of the monitor depends on the number of selected items.

electable Item

Md.27:Current speed
Md. 29:Speed-position switching control positioning movement amount
Md.30:External input signal : Lower limit

Md.30:External input signal : Upper limit

Md.30:External input signal : Stop signal

Md. 30:External input signal : External command signal switching signal
M. 30:External input signal : Proxirity dog signal

Md.31:5tatus : Speed controling flag

Md.31:5tatus : Speed-positn switching latch flag

Md.31:5tatus : Command in-pesition flag

Md.31:5tatus : HPR request flag

+ HPR complete flag

+ Position-speed switching latch flag

+ Aads warning detection

: Speed change 0 flag

: M-code ON <

anitor Ttem and the Display Order

Number of selected item

Md. 20:Feed current value
Md. 21:Machine feed value
Md. 23:Axis error No.

Md. 24:Axis warning No.

Md. 26:Axis operation status
Md. 28:Axis feed speed

Md. 44:Positioning data No. being exscuted
Md. 47:Positioning data being executed :
Md. 47:Positioning data being executed :
Md. 47:Positioning data being executed :
Md. 47:Positioning data being executed :
Md, 47:Positioning data being executed :

ositioning data being executed :

Deviation counter
Motor ratation speed

Motor current value

Servo status 1: Serva alarm

Servo status 1: Servo warning

Servo alarm

Operation pattern
Control method
Acceleration time No.
Deceleration time No
Axis to be interpolated
M-code

1d. 500:Servo status 7 : Driver operation alarm

()

(2

E=r—

Select Monitor Item

Set the monitor item and the display order.

Grouping

Selectable Ttem

Md.27:Current speed f
Md. 29:Speed-position switching control positioning movement ( 5)
Md.30:External input signal : Lower limit

Md.30:External input signal : Upper limit

Md. 30:External input signal : Stop signal

Md.30:External input signal : External command signalfswitching signal
Md.30:External input signal : Proximity dog signal

Md.31:5tatus : Speed controling flag

Md.31:5tatus : Speed-positn switching latch flag

Md.31:5tatus : Command in-pesition flag

Md.31:5tatus : HPR request flag

Md.31:Status : HPR complete flag

Md.31:5tatus : Position-speed switching latch flag

Md.31:5tatus : Axis warning detection

Md.31:Status : Speed change 0 fiag

Md.31:5tatus : M-code ON

Md.31:5tatus : Error detection

Md.31:5tatus : Start complete

Md.31:5tatus :

The update rate of the moritor depends on the number of selected items.

Monitor Ttem and the Dispiay Crder

Number of selected item

24items

Add>>

Md. 26: Axis operation status
28:Axds feed speed

Positioning complete: -

" Click!

44:Positioning data No. being executed
47:Positioning data being executed :
data being executed :
Md, 47:Positioning data being executed :
Md, 47:Positioning data being executed :
Md, 47:Positioning data being executed :

Operation pattern
Control method
Acceleration time No.
Deceleration time No.
Axis to be interpolated

1Md. 47:Positioning data being executed : M-code
Md. 102:Deviation counter

1d. 103:Motor rotation speed

Md. 104:Motor current value

1. 108:Servo status 1: Servo alarm

1. 108:Servo status 1 : Servo warning

Md. 114:5ervo alarm

1M, 500:Servo status 7 Driver operation alarm
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)

©)

(4)

®)

Select Monitor item window
appears. The items monitored on
the axis monitor are displayed in
the Monitor Item and the Display
Order field.

Select the items to be added from
the Selectable Item field, and click
the button.

The items selected in (3) are
added to the Monitor Item and the
Display Order field. Click the
button to return to the axis
monitor, and the added items will
be monitored.

Select the items to be deleted
from the Monitor Item and the
Display Order field, and click the
button to delete the
selected monitor items. The
deleted items will be added to the
Selectable Item field.




Appendix 6 Digital Oscilloscope

Position commands, position droop, motor speed, motor current and speed commands and
so on can be sampled by the digital oscilloscope of the Simple Motion Module setting tool
(GX Works3).

For the performance and specifications, refer to the Help (digital oscilloscope) for the Simple
Motion Module setting tool.

This appendix gives an example of measurement for address indirect specification
positioning of Axis 1 (refer to Section 6.8.6).

(1) Starting the digital oscilloscope

ﬁ MELSOFT Simple Motion Module Setting Functior
Window Help

i 20

i Project Edit View Online
06 G (7 ey Al | 100% .

Mavigation

£ Parameter

Parameter

ing Data

Cam Data
npl tion Monitor

o lifier Nneration

=1
Double-click!

Assistant [}
Select the work item. e
‘Communicate with the simple motion module and s displayed in tf

sample the data.
B=| 1) Connect the omputer with the smple
online.

dimensional trajectory. (V)
than 2CH.)

Print the sampled data.

Print out the sampiing data.
J

Refer to the help.

sampling.

plng condition and sampled data
amping data.

Check the previously saved sampling data.

@ Read the samping data saved in the fie

Change the scale setting method.

‘; -1 ) can be changed to automatic (AUTO)

e o

T Click!
ase that the probe ftems are not set, tant screen during the start-up process.

Dispk from the [View] > [Display A n] menu.
Fle Edt View Online Tooks  Help o
cadgsgoaxasnmsl e |
PPy T
C [ [ - s s - ]

-w— ar 1
g .
=]
o
O]
@l
Ec =
O
@c o
B
jaf
el
=
&0
-5 ¢ = = = — = = =
——— L]
s o ime o =
on ot oot By cst

(1) In the [Navigation window] of the Simple Motion
Module setting tool, double-click [Digital
Oscilloscope].

(2) The assistant dialog box will appear. Click [ Close |.

(3) A Digital Oscilloscope window appears.
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(2) Digital Oscilloscope window
The digital oscilloscope window screen is configured as shown below.
The screen in the time axis indication mode (FIXED grid mode) is shown below.

16)14) 15) 28 28] 4]
L Digital Osciloscope [Disglay Mode) - QDTIMSA | VOL2_R_CUTTER_DECALOSMT) {?.—31@'
1) —B% Eile Edit Wiew Actibn Oniine Tock ielp
Ol AT TEIETE] L T TR Al f -
;'_ﬂ Ex 2 | [y Histork Marjagemnent | Histofy Selection | | GrPravious @ Nkt |2 Overwaite H
1
B)—h Ax. 1-MA. 10 1:Achusl current fahr..| oc, 1-BUISY (XO0OC) 1) ] 2 || EEEEE)| 21 | x| 7 | 0.0 s 7 5 33333 [msjl——— 5)
50) —» | | [ b
O] ——woko e m
33000 0 -
?—tlo| ™
Bz =
1) — | omnd
e - 5
L fs "
o
8l -
8} —
10— ausen
1?) 4RI ﬂ L
18] T a "
29) —— 5000000 - 0. oy
13— L — o oo - oo me  woss ) o weos I 19)
20— ot sTOP M ‘ - 20)
24} —P & Comtinusi Made | Trigger Counts Finisi Time 520 [ 1 —— )]
: Cursor £
Unit D A B A-B 1 2 z-1
o _J-‘m.|M.;2I:M?.|l;\.|-mt-.uf:8i3: 0. 5000000 P 10000000 p ] 1] o
| A, 10, 20:Feed curment viakae(B00) w0, lm S000000 9999599 ~10000000 9999999 [ 1] [
2?)—} o | [ . 144, 3005 input A, current viha., pulse SO05000 ] 10050000 CEEEEE] -] [ [
o .n‘ux.I-Md.'.:ll:»‘d‘_ndn.rml-.mf:':'_m] T ] S000000 P =10000000 bl 4 1 %5
0T e, 1B Do000C) [ [ o
FILZIALC READY(YODM) ] [ o
o Twnetwrsmraner San X1 i 1]
D) ——p CFFLINE MODE | Digifal OSC
22 21)
No. Item Details
1) | Menu bar This menu is used to perform each function.
2) | Toolbar Displays tool buttons used to perform each function.

Waveform display area
(time axis indication)

Displays word data and bit data waveforms.

Cursor position

(Two dimensional locus display)

3) . Two dimensional locus of X-axis and Y-axis appear.

Waveform display area S . . .

) . . If the mouse cursor is in the display area, the coordinate tool hint
(Two dimensional locus display) .
appears at the cursor point.

X-axis cursors [1], [2], [T] . i .
y (Time axis indication) Displays X-axis cursors [1] and [2], and trigger cursor[T].

X-axis cursors [1], [2] . i

(Two dimensional locus display) Displays X-axis cursors [1] and [2].

X-axis cursor position Displays X-axis cursors [1] and [2] and trigger cursor[T] position (time),
5) (Time axis indication) and the time between cursors. (Unit: ms)

Displays X-axis and Y-axis cursors [1], [2], [A], and [B] position, and
the difference between the cursors.

6) | Y-axis cursors [A], [B]

Displays Y-axis cursors [A] and [B].

Word waveform selection
button

Selects the word waveform subject to operation.
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No.

Item

Details

Word waveform item name
(Time axis indication)

Displays the probe name for the word waveform selected with the
word waveform selection button.

X-axis probe setting

Displays the probe name selected for the X-axis.

8) | (Two dimensional locus display) I Axis X [Ax.l—Md.lUl:AchJal cu v]
Veaxi b i Displays the probe name selected for the Y-axis.
-axis probe setting
(Two dimensional locus display) | A:rdSY[Ax.l—Md.lUl:A;:hJal cu v]
9) | Word waveform item unit Displays the data unit for the word waveform selected with the word
waveform selection button.
Word waveform selection item | Displays the data scale value for the word waveform selected with the
10) scale (Time axis indication) word waveform selection button.
I\g;):;s dsi,;:sllaey()Two dimensional Displays the scale (unit) of the probe specified for the Y-axis.
11) | GND level button Displays the GND(0) existence, and changes between the word
waveform and GND level display.
X-axis 1 division setting field . . .
12) (Displays only in FIXED grid mode.) Changes the X-axis 1 Division setting.
Y-axis scale optimization button Automatically adjusts Y-axis divisions so that the selected word
13)
(Displays only in FIXED grid mode.) | waveform can be displayed inside a single screen.
14) BIF wavefor.m §e|gct|on button Selects the bit waveform subject to operation
(Time axis indication only)
15) Bit waveform selection item Displays the probe name for the bit waveform selected with the word
(Time axis indication only) waveform selection button.
16) | Y-axis waveform scrollbar Scrolls the word waveform selected with the word waveform selection
button in the Y-axis direction.
17) Vertical wayeform enlarge Enlarges the scale of the word waveform selected with the word
button ( ) waveform selection button.
18) Vertical wayeform reduce Reduces the scale of the word waveform selected with the word
button ( ) waveform selection button.
ﬁﬁ:;ﬂg?ﬁ dsi((::zlt(ieon) Displays the X-axis (time axis) scale.
19) : : :
f;?;;sdfscslsy()-rwo dimensional Displays the scale of the X-axis probe.
20) | X-axis waveform scrollbar Scrolls through the entire waveform in the X-axis direction.
Horizontal waveform enlarge
21) ﬁ Enlarges the entire waveform in the horizontal direction.
button ( )
Horizontal waveform reduce
22) ﬁ Reduces the entire waveform in the horizontal direction.
button ( )
23) | Status Displays the status when sampling.
24) | Continual mode status Displays the status during execution in trigger type Continual mode.
25) | File comment Displays a comment for the currently displayed file.
26) | Status bar Displays digital oscilloscope status information.
27) Docking window Displays cursor position data and the difference between cursors as

(Cursor window)

the X-axis and Y-axis cursors move.
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No.

Item

Details

Displays which area of the 100 % sampling data is the data area
(X-axis range) displayed in the graph display field with a black band.
The display area is only the X-axis scale range.

The Y-axis scale display area is not applicable.

By left-clicking any position in the MAP window, a graph displays with
the clicked X-axis position as the center (vicinity).

(Enabled while sampling.)

Curzar [1]

Curgar [T]  Cursar [2]

. ) . 4 v +
MAP vindow (Time axi I
indication) | |
28) r &l Sampling Area 1
L | L |
I’ il I il
Mot Screen Display Screen Display Met Screen Display
Arealyhite] ArealBlack) Arealhite)
Two dimensional locus display
reproduction function (Two This item reproduces the locus when a sampling result is present.
dimensional locus display)
Word waveform scale mode Displays/changes the data scale mode for the word waveform
display/change field selected with the word waveform selection button.
(Time axis indication) * Manual scale [FIX] button:
(Displays only in AUTO grid If the word waveform scale mode is changed to MANUAL, enlarge/
mode.) reduce (range adjustment) the Y-axis scale, scroll the Y-axis
- display area), and adjust the GND (0) position, and then press the
U0 <] e (
@ sisadal A0 —J FIX button to set the scale.
29) Y-axis 1 Division setting
(Time axis indication) i . .
(Displays only in FIXED grid Changes the Y-axis 1 division setting for the selected word waveform.
mode.)
Waveform scale mode display
(Two dimensional locus Displays only AUTO grid mode. (Indication is AUTO.)
display)
30) Assistant screen display Displays the Assistant screen.

button
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(3) Probe Setting and Sampling Setting

(1) Select the item to be probed.

Click [Probe Setting...] on the [Edit] menu at the
Digital Oscilloscope window.

View Action Online

(28 Probe setting... ) ciicx

(2) The Probe Setting screen will appear. Select
[ Optional device | mput nto [adéressDeviee] field drectly can be executed. “OUtpUt Slgnal Y” from the “Input Slgnal X"
Select! ™ PEETSAT, dropdown list.

Chee J[oc J[Ccmea |

|

(3) Select “Positioning start” and click B register it
1/0 Signal -] [ optonal device | nputinto [address/Device] fild drecty can be executed, in the Item column.

Ttem Address/Device  Word
i e Yoo10

Click!

Cres J[ oc J[ ol ]

(4) Select “Buffer memory” from the "I/O Signal"

PR s S dI'Opdown list.
Select! = AddressiDevice Word
Ax. 1-Positianing start Y0010
=
[ « |
=]
/4

V7

Go to next page
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[ ptonal device | nputinto [Address/Device] field drectly can be executed.

From previous page

Select!

. 25:Valid M-code

Click! ==

Address/Device  Word

Y0010
2454 22
2456 103
2400 2#)

(=) «

‘Sampling Setting

Sampling Rate (ms)

‘Operation Cycle (ms)

(6)

[oms x 4 (1-500)

([ samping size (point)

8192 (10t0131072)

Total Sampling Time

»mR72 (MS)

Trigger Balance
—_—

w9 406

Trigger Type

© Continual

Continual Modle.
STOP Condition
Setting Column

[F

NE (STOP Op

Trigger Counts (1-100 times)

Watch Tine

©Days (130 days)

Hours (124 hours)

Make the automatic save setting of trigger file valid.

«

= |

‘Sampling Setting

== (7)

Trigger Setting
geg e 5 NONE ©BitoR O BtAND () Word OR
Click! o s
PROBE | vevie | word | patter | riter | T
3
(D x4 103:motor speed(asse) A — 0 0 x0.0/m
: = T
1 o
= ‘]
— ;
— v
— 0
=

e

Sarmpling Setting — (8)
Trigger Mode () NONE @BitOR  (DEtAND () Word OR
_woro (IR [ WextPage | [ Previous Page |
v = ===
ey
‘ [T . 1-Posttioing start o & R 0
= =1~
= [=
a =1
= =1
= =1
= =
Click!
=
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(5) Click “Md.103: Motor speed”, “Md.104: Motor

current value” and “Md.20: Feed current value,”
and click &3 to register them in the Item column.

After registering, click the button.

Sampling Setting screen appears.
Specify the default settings as follows.
» Sampling Rate (ms): 0.888 x 4

» Sampling Size (Point): 8192

Click the “Trigger Setting” tab.

The trigger setting items will be displayed. Click
the button.

Set the BIT trigger conditions as shown below.
* Trigger Mode: Bit OR

* Ax. 1-Positioning start Pattern:
_§ | (OFF to ON (startup))

Click the button.



(4) Waveform measurement
(1) Execute the standby point positioning to set the positioning address to (0, 0). (Refer to Section 6.8.4)

WV

ﬂ Digital Oscilloscope - C:¥SCHOOL_(p05|tion|ngj_150318.gx3 - 0000:RD77MS4 (2) SeleCt_ [ACtIOﬂ] in the Dlgltal OSCIHOSCOpe wmdow,
and click [Run].

i File Edit View i i
. |@ {= ~n | Sampling is started.

et BiAl g Click! |

| Ax.1-Md.103:Motor sp

Two-dimensional Trajectory Display Regeneration  »

WV

(3) Execute the address indirect specification positioning (refer to Section 6.8.6).

Set any positioning address, and touch Posmome'ecm’” to execute the positioning.

A trigger is generated at the same time when POSi“OT\Aﬂe'eCti"” is touched, and data for sample size is
obtained.

V

(4) After the data is obtained, sampling will be automatically stopped, and the sampling data will be read.
After the completion of reading, the waveforms of sampled word data and bit data will be displayed in the
waveform display area.

The waveforms of address indirect designation positioning are shown after the trigger cursor [T].
[Ax. 1¥d. 20:Feed current value(2.... ‘Ax. 1Positioring start(v0010) | [ 1665.5| [EJ) 33333 [ERD 16672.6| 196+.0| LD BeR 27| 1349.3| [ms]

‘ ' [ 4m he maph orthe cloked positon is asployes

woRD m arr —

800000 o

. 2
Oz
) 7000,
= 9

] 7000
) 7000,

000,

7s000.9 |

4000,

73000.9]

5

72000,

71000.9f

70000 [ =
10000 ~ x0.1m jDiv

™

9 Seatus | wocersor | NI =
3 Continual Mode  Trigger Gounts Finish Time 1o

App-65



Appendix 7 MELSEC iQ-F Series Simple Motion Module

Appendix 7.1 Major Features of MELSEC iQ-F Series Simple Motion Module

(1)

(2)

()

(4)

(5)

Modules for 4 axes and 8 axes are available.

iQ-F Simple Motion Modules for 4 axes and 8 axes are available.
* FX5-40SSC-S (for 4 axes)

* FX5-80SSC-S (for 8 axes)

Basic positioning control

Positioning control can be realized by starting the point table type positioning data from
the sequence program.

The modules with various types of positioning control, e.g. linear interpolation, 2-axis
circular interpolation, fixed-feed and continuous path, are applicable to many uses.

Synchronous/cam control

(a) Advanced synchronous control
This control uses software in place of mechanisms, such as gears, shafts,
clutches, transmissions and cams.
The synchronous control can be realized only by setting the parameters on GX
Works3.
Synchronous control output axes are moved with cams.

(b) Cam automatic generation
Cam data for rotary cutter is automatically generated.
Optimum cam data can be generated only by inputting the sheet length,
synchronous width and cam resolution to the device specified on the GOT
screen.

Mark detection function

The actual current position of servo motor can be obtained when the register mark on
wrapping paper moving at a high speed is input to the sensor. Wrapping paper can be
cut in the predetermined position by correcting the cutter shaft position when the
register mark is input.

Compatible with servo high-speed synchronous network SSCNETIII/H

(@) Communication speed is 3 times faster.
The module can transmit data 3 times faster (bidirectional 150 Mbps (equivalent
to unidirectional 300 Mbps)) compared to the conventional modules. It realizes
improved system responsibility, increased number of axes and wiring saving and
contributes toward improvement of equipment performance.

(b) Equipment performance improvement by synchronous communication
SSCNETIII/H enables completely synchronous communication. It realizes
improvement of performance of printers, food machinery, processing machinery,
etc. that require high precision synchronization.

(c) Connection of various drive units
The module can be connected not only to rotary servo motors, but also to linear
servo motors, direct drive motors, FR-A800 Series inverters and devices
produced by partner manufacturers.
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Appendix 7.2 System Configuration

(1) System Configuration

device
(Computer)

FX5U/FX5UC Simple motion
CPU module module
=i
il
— External input signals of servo amplifier
SSCNET Il + Upper stroke limit
cable - Lower stroke limit
- Proximity dog signal
Ethernet External input b e
cable signal cable D «
=== o :
Peripheral ——|:| D D

[ [ =R

[e]

{0

[e]

(L

|
i
=
g

Manual pulse generator/Incremental
synchronous encoder 1 unit

<External command signal via CPU>

+ Upper stroke limit Servo Servo Servo

motor motor motor

+ Lower stroke limit D
+ Proximity dog signal

+ Stop signal

External command signal (4 points)
Forced stop input (24 V DC)

(2) Compatible modules

Model name Compatible versions

FX5-40SSC-S: Ver. 1.000 or later

FX5U CPU module FX5-80SSC-S: Ver. 1.014 or later

* FX5-40SSC-S: Ver. 1.000 or later

*1
FX5UC CPU module FX5-80SSC-S: Ver. 1.014 or later

*1. To connect with FX5UC CPU module, FX5-CNV-IF or FX5-C1PS-5V is required.
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Appendix 7.3 Major Differences from MELSEC iQ-R Series Simple Motion Module
The major difference between iQ-R simple motion module and iQ-F simple motion module
are shown below.

For the details of iQ-F Simple Motion Module, refer to the following manuals.

* MELSEC iQ-F FX5 Simple Motion Module User's Manual (Startup)

+ MELSEC iQ-F FX5 Simple Motion Module User's Manual (Application)

* MELSEC iQ-F FX5 Simple Motion Module User's Manual (Advanced Synchronous Control)

(1) Input/Output Signals with CPU Modules
* The iQ-R simple motion module uses 32 input points and 32 output points for
exchanging data with the CPU module.
* The iQ-F simple motion module uses buffer memory (10 input points and 10 output
points) for exchanging data with the CPU module.
The correspondence between the CPU modules and input/output signals is shown in
the following table.

iQ-R simple motion module — CPU module iQ-F simple motion module — CPU module
Device No. Signal name Buf;zrdTeesn;ory Signal name

X0 READY 31500.b0 READY

X1 Synchronization flag 31500.b1 Synchronization flag

X2 to XF Use prohibited 31500.b2 to b15 | Use prohibited

X10 Axis 1 31501.b0 Axis 1

X1 Axis 2 31501.b1 Axis 2

X12 Axis 3 31501.b2 Axis 3

X13 Axis 4 31501.b3 Axis 4

BUSY™

X14 Axis 5 31501.b4 Axis 5

X15 Axis 6 31501.b5 Axis 6

X16 Axis 7 & 31501.b6 Axis 7

X17 Axis 8 31501.b7 Axis 8

BUSY™

X18 Axis 9

X19 Axis 10

X1A Axis 11

X1B Axis 12

X1C Axis 13 B B
X1D Axis 14

X1E Axis 15

X1F Axis 16

*1. The BUSY signals and positioning start signals for the axis numbers larger than the number of controlled
axes cannot be used.
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CPU module — iQ-R simple motion module CPU module — iQ-F simple motion module

Buffer memory

Device No. Signal name address Signal name
YO PLC READY 5950 PLC READY
Y1 All ax servo ON 5951 All ax servo ON

Y2to YF Use prohibited — —

Y10 Axis 1 30104 Axis 1
Y11 Axis 2 30114 Axis 2
Y12 Axis 3 30124 Axis 3
Y13 Axis 4 30134 Axis 4 i
Y14 Axis 5 30144 Axis 5 Positioning start”
Y15 Axis 6 30154 Axis 6
Y16 Axis 7 & 30164 Axis 7
Y17 Axis 8 30174 Axis 8
V18 s Positioning start™
Y19 Axis 10
Y1A Axis 11
Y1B Axis 12
Y1C Axis 13 B B
Y1D Axis 14
Y1E Axis 15
Y1F Axis 16

*1. The BUSY signals and positioning start signals for the axis numbers larger than the number of controlled
axes cannot be used.

(2) Connector for external input connection
* iQ-R simple motion module has a 40-pin connector.
* iQ-F simple motion module has a 26-pin connector.

iQ-R simple motion module iQ-F simple motion module
(Example: RD77MS4) (Example: FX5-40SSC-S)

==
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Appendix 8 Glossary

A

Absolute encoder
This is a detector that allows angular data
contained in a single motor rotation to be
output externally, and standard encoders
allow 360 degrees to be extracted in 18 to 22
bits.
With incremental encoders, the axis position
when a power outage occurs is lost,
however, with absolute encoders, the axis
position is retained, even in the event of a
power outage.
Absolute encoders of various output types,
such as binary code and BCD code types,
are available. They are more expensive and
have higher accuracy than incremental
encoders.

Fixed slit

Absolute position detection system
If the machine is once returned to the home
position when it is started up during
positioning, the machine position is stored in
the positioning module, and its current
position is maintained even if the power
supply is turned off. Machine displacements
are compensated. Consequently, there is no
need to perform home position return after
restoring the power. This system
configuration requires a motor with absolute
position detector, a servo amplifier
compatible with the absolute positioning
system and a positioning module.

Absolute system
This is a method used to express the
positioning address.
This is an absolute address method.
This method expresses the distance from the
reference 0.
The positioning direction is determined
automatically without being specified. There

is also an incremental mode.
0 No. 1 No. 2 No. 3

‘—? @?

Automatic trapezoidal acceleration/
deceleration
This is a movement in which the time and
speed graph forms a trapezium.

Acceleration
7 \( Deceleration
Speed]

— > Time

Cc

Composite speed
Moving speed of control object during
interpolation operation. It is computed by
vector calculation of X-axis and Y-axis

speed.
Y-axis Vector Speed
speed

- X-axis speed
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Creep speed

Speed of slow movement

It is difficult to stop the machine suddenly at
a precise point when traveling at a high
speed, and therefore the speed is once
switched to the creep speed.

Current feed value
The current feed value is representing the
current position of motor. The current feed
value is getting updated, when motor is in
running condition.

D

Differential output type
When one signal is output, another signal
with reversed polarity is simultaneously
output. This type is characterized by
transmission at high frequency and high
noise resistance and used for high-speed
transmission of signals, such as pulse train
input/output. Generally, the source and
destination are called driver and receiver,
respectively. A special IC is used.

Deviation counter

This counter has two functions.

It counts the command pulses from the
simple motion module and sends the count
value to the D/A converter.

The feedback pulses are subtracted from the
command pulses, the motor is operated with
the deviation (droop pulses) between
command pulses and feedback pulses until

the number of command pulses reaches 0.
Comman

pul&’ Deviation D/A __
counter converter

I Feedback pulses

PLG)Encoder

Command | . Servo

module amplifier
ipipiy P

Driver i T Receiver

Drive unit

Commands (pulses, etc.) issued by the
positioning module are of low voltage and
current, resulting in insufficient energy to
drive motors.

This module amplifies these commands to
drive motors.

It may be attached to servo motors and
stepping motors.

It is called also a servo amplifier.

Positioning Drive unit
module

Power supply

Drive unit ready
This signal indicates that the motor drive unit
is ready.
The drive unit remains OFF if the power is
OFF or if an accident occurs.
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Droop pulse

As the machine has inertia
(GD<244>2</244>), if positioning module
speed commands are issued as is, the
machine becomes delayed and is therefore
unable to keep up.

In the case of servo motors, speed command
pulses are accumulated in the deviation
counter to delay them.

Droop pulses are these accumulated pulses.
When the machine stops, the deviation
counter discharges all pulses to leave the
count at 0.

200
1,000 | counter 800
pulses | droop pulses D/A Voltage
pulses

Dynamic brake

When the protective circuits are triggered by
a power outage or emergency stop condition
(EMG signal), the dynamic brake is used to
short the circuit via a resistor between servo
motor terminals, consume rotation energy as
heat, and stop axes suddenly without
coasting the motor.

Braking power is generated only while
motors capable of obtaining brake torque
greater than that of electromagnetic brakes
are rotating, and as there is no holding
power when motors are stopped, mechanical
brakes are also used to prevent vertical axes
from falling.

E

Electronic gear

With this function, the command pulses from
the pulse command module can be
electrically decreased and increased (1/10 to
4000 times) in the servo amplifier.

Therefore, the positioning speed and
movement amount can be controlled by the
electronic gear ratio.
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F

Feed back pulse

A command is issued during automatic
control, and the pulse train is returned to
confirm whether the machine has operated
in accordance with the command. If not, a
correction command is issued. If a command
with 10,000 pulses is issued, and 10,000
feedback pulses are returned, the balance
should be 0. These are also referred to as
return pulses.

Flash ROM

Parameters and positioning data are stored
in the flash ROM and can be backed up
without batteries.

Since it does not use batteries, it is
unnecessary to maintain the batteries.

H

High speed zeroing

Return to machine home position at home
position return speed without detection by
dog switch.

(This function is enabled after home position
return using the dog switch is performed at

least once.)
Home position return speed

Hc'>me position



Increment system
This mode is used for indicating a position
based on the specified direction and travel
distance from the current value regarded as
0. This is a relative address method. This
mode is used for fixed feeding, etc. There is
also an absolute mode.

Stop No. 1 No. 2 No. 3
elli &
0
-
Left
|0 . |0 .
Right Right

No. 2 is O mm to the right of No. 1.

Incremental encoder
This is a device used simply to emit ON/OFF
pulses as an axis rotates. Single-phase
encoders emit only A pulses, and the axis
rotation direction is unknown. Two phase
encoders emit both A and B pulses, allowing
the system to judge that the motor is rotating
in the forward direction if B turns ON while A
is ON, and in the reverse direction if A turns
ON while B is ON.
There are also encoders with zero point
signals. Incremental encoders emit between
100 and 10,000 pulses per axis rotation, and

are the most commonly used encoders.

. . B signal slit
A signal slit

1 1 pulse for axis 1 rofation

Zero point signa
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Interlock
Condition to block to prevent start of the next
action until the current action is completed.
The interlock is used to prevent equipment
damage or runaway.

|| Y}, Y0 Forward

H AR - rotation
YO . 7o

| y Y1 Reverse

H ! rotation

Machine feed value
The home position address is stored when
the home position return is completed.
The current position of the machine
coordinates determined for each machine
based on the home position address is
stored.
The value is not changed even if the current
value is changed.

Manual pulse generator
This is a device used to generate pulses by
manually rotating a handle. It is used to
manually perform precise positioning.

Made by Mitsubishi Electric
Corporation (Model MR-HDPO1)
Master axis

This is the side at which positioning data is
prioritized when performing interpolation. For
example, in the case of positioning on the X
and Y-axes, the axis with larger travel
distance is regarded as the master axis, and
the speed on the axis is used. The speed on
the slave axis is ignored.
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Override function

Function to change the speed (current
speed) during positioning in the range from 1
to 300 %.

During continuous positioning at different
specified speeds, the speeds are changed at
the same change rate.

P

Programmable controller ready

Signal indicating that the PLC CPU is ready.
Positioning cannot be performed if it is not in
this state.

Position control

The position controls, such as fixed-feed,
positioning and movement amount control,
are performed based on position and
movement amount.

They are controlled constantly by feed
pulses.

Positioning

This refers to traveling from a certain point to
the predetermined next point.

For positioning, the distance, direction and
speed are specified.

Positioning is used in, for example, sheet
cutting, plate drilling, mounting of
components on printed boards and welding.
Also robots perform positioning.

Positioning data

The data is used by the user to control the
positioning system. The data for the number
of positioning points (addresses) is specified
based on the parameters. Up to 600 points
can be specified. It is possible to write (alter)
the data through a program during
positioning.
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Positioning parameter
The positioning parameters are the basic
data used for positioning control and include
the control unit, movement amount per
rotation, speed limit value, upper and lower
stroke limits, acceleration/deceleration time
and positioning method. The parameters
have the default values. Change the values
according to the control conditions.

R

Reference axis speed

Axis speed used as the reference when
performing interpolation.

Y-axis speed
(Interpolation
axis)

| X-axis speed
(Reference axis)

Reference axis speed

Regenerative brake option
This is an optional part, and is used to
perform high-frequency acceleration and
deceleration.



Resolver
This is a device used to resolve angle
detection into two analog voltages.
Also referred to as a two-phase synchro, as
opposed to single phase voltage input, the
resolver converts an axis rotation angle to a
perpendicular two-phase voltage (analog

voltage), and then outputs it.
Travel distance per 1 resolver rotation

= 4

C

Gear

Position detection value_

(Addresses 0 to 4095
converted to digital values.)

Resolver
Motor

Servo on
Servo Control is performed only when drive
is normal and servo on signal is in “ON”
state.

—

Positioning| READY Drive unit

module | Servo ON

@ @ Encoder
Skip function

This function stops the positioning being
executed (decelerates to a stop) when the

skip signal is input, and automatically carries

out the next positioning.

Speed control
Control mainly of moving speed by servo

motor. This control is used to control grinding

stone rotation, welding speed, feed speed,
etc. Unlike the position control, it does not
control the current value (address).
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Speed integral compensation

Frequency responses are issued when
performing positioning control at item 1 in the
positioning data servo parameters, and
transient characteristics are improved.

It is helpful to increase this value when the
overshoot when accelerating or decelerating
does not get any smaller even by adjusting
the speed loop gain.

The unit is ms.

Speed limit value

This is the maximum positioning speed.
When this value has been set in the
parameter, even if a higher speed is
accidentally set in other data, the speed will
be set to the speed limit value. Note that
acceleration time and deceleration time are
the speed limit value times.

Speed loop gain

Expresses the control response speed when
performing speed control at item 1 in the
positioning data servo parameters.

If the control system responsiveness drops
and operation becomes unstable as the load
inertia moment ratio increases, stability can
be improved by increasing this setting.

If increased too much, the overshoot
increases when accelerating, and motor
vibration noises are emitted during operation
or stoppages.

Step function

When some positioning data numbers have
been specified for continuous operation, this
function performs a test run with each data
number.



Stroke limit
This is the range in which positioning can be
performed, or the movement range beyond
which the machine will be damaged. (In the
JOG mode, the machine can be moved to
the outside of this range.) When a feed
screw is used, the limit is determined by the
screw length, and in the case of fixed-feed,
the limit is the maximum cut size. The upper
and lower limits are set by parameters.
Separately from them, limit switches are
provided to form an electrical emergency
stop circuit on the outside of the
programmable controllers.

Emergency stop

limit switch
0 3m
Lower limit Lower limit
[0 ——

Positioning possible within 3 m

Teaching
This function is used to teach the positioning
addresses determined by the operator when
the addresses are unknown or must be set
appropriately to the actual workpiece.
For example, addresses on a complicated
form like a graphic can be taught by tracing
the model, and the positioning can be
reproduced.

Torque control
This function places a limit to the resistance
torque applied to the positioning motor and
turns off the power supply when a torque
larger than the limit is applied to the motor.
If an excessive torque is applied to the
motor, the current may suddenly increase,
and the motor may be burnt out, or its life
may be reduced due to the stress caused by
the current.
The increase in torque during home position
return is used as a motor stop command.

Tracking function
Travel values are entered from an external
controller, and by adding these travel values
to servo command values, positioning is
performed at a relative speed with respect to
the applicable object during travel.

Turntable
The turntable is rotating plate. Rotation is
controlled by motor at specific angle as per
requirement.
The positioning control unit is "degree".

d

\& 5 g 2 |

-
Rotation with motor

U

Unit setting
This refers to changing to the actual address
or travel value unit for which positioning is to
be performed.
The units, mm, inch, degree and pulse, are
used appropriately. The default for the fixed
parameters is pulse.

X

XY table
This is a table moved in the X (lateral) and Y
(longitudinal) directions so that positioning

can be performed easily.
0 No. 1 No. 2 No. 3

J @eﬁ
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Zero phase signal
One (or two) pulse(s) generated per rotation
of pulse generator shaft.
This signal is used for home position return
for positioning. It is expressed also as a Z
signal or PGO.

L |- Feedback
pulses

\ \ \ \
PGO
Axis 1 rotation

Zero shift function
After execution of home position return, the
home position can be shifted in the positive
or negative direction by determining the shift
amount to the position where the home
position return is completed.
A position other than the zero point or out of
the dog switch detection range can be
defined as the home position.

Zeroing dog
Limit switch installed before the home
position. When the proximity dog is turned
on, the feed speed is switched to the creep
speed. Therefore, the proximity dog signal
must be kept for the time during which the
speed is decelerated from the feed speed to

the creep speed.
Feed rate

Creep speed

Time ON OFF
Proximity dog

App-77



MEMO

App-78

SH-030278ENG-A






Mitsubishi Electric Programmable Controller Training Manual
MELSEC iQ-R/iQ-F Simple Motion (for GX Works3)

MODEL

MODEL
CODE

SH(NA)-030278ENG-A(1712)MEE

MITSUBISHI ELECTRIC CORPORATION

HEAD OFFICE: TOKYO BLDG., 2-7-3, MARUNOUCHI, CHIYODA-KU, TOKYO 100-8310, JAPAN
NAGOYA WORKS: 1-14, YADA-MINAMI 5-CHOME, HIGASHI-KU, NAGOYA 461-8670, JAPAN

When exported from Japan, this manual does not require application to the
Ministry of Economy, Trade and Industry for service transaction permission.

Specifications subject to change without notice.



	Introduction
	Contents
	Safety Precautions
	Revision History
	Chapter 1	Outline of Positioning Control
	1.1	Outline of Positioning Control
	1.2	Mechanism of Positioning Control
	1.2.1	Schematic designs of positioning systems

	1.3	Positioning Control Procedures
	1.3.1	Procedures for implementing positioning control
	1.3.2	Outline of start
	1.3.3	Outline of stop
	1.3.4	Outline of restart


	Chapter 2	System Configuration
	2.1	System Configuration Devices
	2.2	Configuration Device List

	Chapter 3	Specifications and Functions
	3.1	Performance Specifications
	3.2	Main Features of RD77MS Simple Motion Module
	3.3	Function List
	3.3.1	Main functions
	3.3.2	Sub function
	3.3.3	Common function

	3.4	Specifications of I/O Signals with CPU Modules
	3.4.1	List of input/output signals with CPU modules
	3.4.2	Details of input signals
	3.4.3	Details of output signals

	3.5	Input/output Interface with External Devices
	3.5.1	Input/output interface signals

	3.6	Buffer Memory
	3.6.1	Buffer memory area configuration
	3.6.2	Explanation of buffer memories used in practical work


	Chapter 4	Types of Data
	4.1	Parameters and Data Required for Control
	4.1.1	Setting data
	4.1.2	Monitor data
	4.1.3	Control data

	4.2	Servo Network Composition Parameters
	4.2.1	Connected device
	4.2.2	Identification code list

	4.3	Common Parameters
	4.4	Basic Parameters
	4.4.1	Basic parameters 1
	4.4.2	Basic parameters 2

	4.5	Detailed Parameters
	4.5.1	Detailed parameters 1
	4.5.2	Detailed parameters 2

	4.6	Home Position Return Parameters
	4.6.1	Home position return basic parameters
	4.6.2	Home position return detailed parameters

	4.7	Extended Parameters
	4.8	Servo Parameters
	4.8.1	Basic setting
	4.8.2	Gain/filter setting
	4.8.3	Extension setting
	4.8.4	I/O setting
	4.8.5	Extension setting 2
	4.8.6	Extension setting 3

	4.9	Positioning Data
	4.10	Control Modes
	4.10.1	Linear control
	4.10.2	Fixed-feed control
	4.10.3	2-axis circular interpolation control with sub point designation
	4.10.4	2-axis circular interpolation control with center point designation
	4.10.5	3-axis helical interpolation control with sub point designation
	4.10.6	3-axis helical interpolation control with center point designation
	4.10.7	Speed control
	4.10.8	Speed-position switching control
	4.10.9	Position-speed switching control
	4.10.10	Current value change
	4.10.11	NOP instruction
	4.10.12	JUMP instruction
	4.10.13	Loop control


	Chapter 5	Practice (1) Test Operation with GX Works3 (RD77MS4)
	5.1	Demonstration Machine System Configuration
	5.2	CPU Module Setting
	5.2.1	New project creation
	5.2.2	Adding extension modules

	5.3	Simple Motion Module Setting
	5.3.1	System configuration
	5.3.2	Parameters
	5.3.3	Servo parameters
	5.3.4	Positioning data
	5.3.5	Simulation

	5.4	Writing to the RD77MS
	5.4.1	Saving the project
	5.4.2	Writing to the PLC

	5.5	Test Operation

	Chapter 6	Practice (2) Training in Positioning Control
	6.1	Practice Content
	6.2	Device Assignment
	6.3	RD77MS Demonstration Machine System Configuration
	6.3.1	System configuration
	6.3.2	Demonstration machine operation panel

	6.4	Opening the Project for RD77MS
	6.5	Simple Motion Module Setting
	6.5.1	System configuration
	6.5.2	Parameters
	6.5.3	Servo parameters
	6.5.4	Positioning data

	6.6	Position Control Program
	6.6.1	Initial processing
	6.6.2	JOG operation
	6.6.3	Home position return
	6.6.4	Standby point positioning
	6.6.5	Point selection positioning
	6.6.6	Address indirect specification positioning
	6.6.7	Speed change
	6.6.8	Positioning execute program 

	6.7	Writing to the RD77MS
	6.7.1	Saving the project
	6.7.2	Writing to the PLC

	6.8	Demonstration Machine Operation
	6.8.1	Starting the servo amplifiers
	6.8.2	JOG operation
	6.8.3	Home position return
	6.8.4	Standby point positioning
	6.8.5	Point selection
	6.8.6	Address indirect specification positioning
	6.8.7	Speed change
	6.8.8	Troubleshooting

	6.9	Sequence Program List

	Chapter 7	Advanced Synchronous Control Practice
	7.1	What is the Synchronous Control?
	7.1.1	Synchronous control modules
	7.1.2	Synchronous control module list
	7.1.3	Servo input axes
	7.1.4	Synchronous encoder axes
	7.1.5	Main shaft main input axis
	7.1.6	Main shaft sub input axis
	7.1.7	Composite main shaft gear
	7.1.8	Main shaft gear
	7.1.9	Main shaft clutch
	7.1.10	Auxiliary shafts
	7.1.11	Auxiliary shaft gear
	7.1.12	Auxiliary shaft clutch
	7.1.13	Auxiliary shaft composite gear
	7.1.14	Speed change gear
	7.1.15	Output axes
	7.1.16	Starting/ending for synchronous control
	7.1.17	Stop operation of output axis

	7.2	Practice Content
	7.2.1	Advanced synchronous control 1: Travel cutter
	7.2.2	Advanced synchronous control 2: Rotary cutter

	7.3	Assignment of Devices Used for Practice
	7.4	Opening the Project for RD77MS
	7.5	Simple Motion Module Setting
	7.5.1	Parameters
	7.5.2	Servo parameters
	7.5.3	Positioning data
	7.5.4	Synchronous control parameters
	7.5.5	Cam data

	7.6	Advanced Synchronous Control Programs
	7.6.1	Advanced synchronous control 1: Travel cutter program
	7.6.2	Advanced synchronous control 2: Rotary cutter program

	7.7	Writing to the PLC
	7.8	Demonstration Machine Operation
	7.8.1	Advanced synchronous control 1: Travel cutter
	7.8.2	Advanced synchronous control 2: Rotary cutter

	7.9	Sequence Program List

	Appendices
	Appendix 1	Sequence Program List
	Appendix 2	Application Practice
	Appendix 2.1  Practice Content
	Appendix 2.2  Practice Program
	Appendix 2.2.1  Continuous positioning (1)
	Appendix 2.2.2  Continuous positioning (2)
	Appendix 2.2.3  Teaching, teaching playback
	Appendix 2.2.4  Fixed-feed, fixed-feed stepping

	Appendix 2.3  Demonstration Machine Operation
	Appendix 2.3.1  Preparation for positioning execution
	Appendix 2.3.2  Continuous positioning (1)
	Appendix 2.3.3  Continuous positioning (2)
	Appendix 2.3.4  Teaching, teaching playback
	Appendix 2.3.5  Fixed-feed, fixed-feed stepping
	Appendix 2.3.6  Troubleshooting


	Appendix 3	Assistant Function
	Appendix 4	FB (function block) Insertion Procedure
	Appendix 5	Simple Motion Monitor 
	Appendix 5.1  Starting the Monitor (in the case of Axis Monitor)
	Appendix 5.2  Stopping/starting the Monitor
	Appendix 5.3  Switching the Monitor
	Appendix 5.4  Types of Monitors
	Appendix 5.5  Adding/deleting Monitor Items

	Appendix 6	Digital Oscilloscope
	Appendix 7	MELSEC iQ-F Series Simple Motion Module
	Appendix 7.1  Major Features of MELSEC iQ-F Series Simple Motion Module
	Appendix 7.2  System Configuration
	Appendix 7.3  Major Differences from MELSEC iQ-R Series Simple Motion Module

	Appendix 8	Glossary




