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>m Purpose of the Course ) ooc

This course is for those who are going to establish the motion control system using the motion CPU module of Mitsubishi
motion controller Q series for the first time to acquire the procedures including installing the operating system, setting the
system, programming and debugging in the motion SFC language by using the motion controller engineering environment
MELSOFT MT Works2.

The main contents of this course are for a person in charge of software.
The contents for a person in charge of hardware, such as the system design, installation, wiring and so on are prepared in
the "SERVO MOTION CONTROLLER BASICS (HARDWARE)" course.

For this course, you are required to have knowledge about MELSEC-Q series PLC, AC servo and positioning control.
For those who take this course for the first time, we recommend to take

"MELSEC-Q SERIES BASICS" course,

"MELSERVO (MR-J3) BASICS" course,

"YOUR FIRST FACTORY AUTOMATION (POSITIONING CONTROL)" course.
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>m Course Structure ) ooc

The contents of this course are as follows.
We recommend that you start from Chapter 1.

Chapter 5 - BASICS OF MOTION CONTROL
You will learn the basics of the motion control system.
Chapter 6 - SELECTING AND INSTALLING THE OPERATING SYSTEM SOFTWARE
You will learn how to select and install the operating system software of the motion CPU module.
Chapter 7 - PARAMETER SETTING
You will learn how to set the system of the motion CPU module and each parameter.
Chapter 8 - OPERATION CHECK
You will learn how to check the cperation of the servo motor and execute the home position return.
Chapter 9 - PROGRAM DESIGN
You will learn how to design a program.
Chapter 10 - MOTION SFC PROGRAM
You will learn the basics of the motion SFC program for the motion control.
Chapter 11 - PROGRAMING
You will learn how to program and debug the motion SFC program with MT Developer2.
Final Test

Passing grade: 60% or higher.
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EM How to Use This e-Learning Tool

) oo

Go to the next page

Back to the previous page

Move to the desired page

Exit the learning

Go to the next page.

Back to the previous page.

“Table of Contents” will be displayed, enabling you to navigate to
the desired page.

Exit the learning.
Window such as "Contents" screen and the learning will be closed.
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EM Cautions for Use ) 008

Safety precautions

When you learn by using actual products, please carefully read the safety precautions in the corresponding manuals.

Precautions in this course
- The displayed screens of the software version that you use may differ from those in this course.

This course is for the following software version:

- MT Developer2 Version 1.18U
- MR Configurator2 Version 1.01B
- GX Works2 Version 1.55H

Reference
The following is the reference related to the learning. (You can learn without them.)
Click the reference name to download.

Reference name File type Size

Sample program Compressed file 166.5 kB
Recording paper Compressed file 5.57 kB
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(GITZ=TH BASICS OF MOTION CONTROL

) oo

performs the high-precision positioning control and speed control.

for a person in charge of software.

which you would like to see.

WY table

A'; il

,| X-Y table I sealing | spinner | Filling machine |

| ko]

ABE~]

Al 10000 gm
Speed 10000 mewmin

ol
Sihainl 2 start mocapl OFF 7
!MZD0T ! 200

|

[ ®i]

ARG=2
Axigl. 000000 mm
Axisd, 0o gm

Spesd 0000 mmsmin

The motion controller controls the multiple axes (servo motors) for a conveyor assembly, a processing machine etc. and

In this course, the system building and the program development of the established motion control system are prepared

The application examples of the motion control are introduced in the following. Click the button of the application example

Motion SFC program

[

K21

ABS-2

Malal. 180553 [
Axizd,  -S47E5S  gm
Speed 0D mmmin
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/P hxin12 atart necapt OFF P
TMZ00T 4002
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Axigd, 00000 ¥m
Axisd. 3532711 Em
Gpead 30000 mme men

a1l

i Aninl.2 start mccmpt OFF 7
T M2001 ! WED0Z

[ K4l
ARE-2
Awsi BOEOLY g
Bom?. -BETTAS  pm
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-"r'."vis-l.E siart acoept OFF 7

! MED0T & ! M0

|

[ k5]
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Spead 0000 mmsmin

Go

#fhatie 3 sbart aooept OFF 7

! M2002

(3]
ABE-1
Mo,

100000 mm
fpeed 100000 m=min
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“ Development and Maintenance Environment of Motion Control System ) ooc

For the development and maintenance environment of the motion control system, use the motion controller engineering
environment MELSOFT MT Works2 and the servo setup software package MELSOFT MR Configurator2.
The following lists the main functions of each software.

* MELSOFT MT Works2 S8Rl RuamL2 o 2o SRl T ciksaad o
e MT DE‘U’E'DPEFE 'HET:H-U,,..»."-.-.-. = _.hmhm}!ﬁt!rh“-.-.#nﬁ*-..r- i
The development and maintenance environment of L ] w3 -
the motion control system o I_ -
i o |
* Controlling the project .gn:—fﬁﬁ B
* Setting the system configuration i . -
» Setting the servo data — N \
» Testing the servo motor operation A
« Creating a program in the motion SFC language S : i .
* Debugging and monitoring the program
* Writing or reading the program and the parameter LT

* Installing the operating system software

Bt o= e Fywws ietegl Fpess Bets Dspeeo g See Afeses  lwe geds g

RS !Eia okl Lo o Ak

« MT Simulator2 T S—
i i i : =
The simulation environment of the motion SFC fm
program scem s
- MELSOFT MR Conflgurator? = B e e
i It —= = f_.-,_, = e e e
The setup environment of the servo amplifier and the s | [ e
servomotor =5 = r— _ e
« Setting the servo parameter Stecw | =T
* The operation test and gain adjustment of the n— | =
servo amplifier e —
AR | D -
AETEER. | ROTATION DIRECTION
H - it Nomrs S Y SRR EeR ! IS CPEARE SR VRN

i D Sl e Lt
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»ﬂ Procedures to Establish the Motion Control System

) oo

The following shows the procedure to establish the motion control system.
In this course, you will learn the process of the software design along with the establishment procedures.

Hardware Design

(1) SYSTEM DESIGN ~ *=r=srssssnssnsnss MOTION CONTROLLER BASICS (HARDWARE) COURSE |

@ZINSTALLATION AND WIRING == == ====== MOTION CONTROLLER BASICS (HARDWARE) COURSE

-

@WIRING CHECK =~ =======e=semsennes MOTION CONTROLLER BASICS (HARDWARE) COURSE 1

Software Design

(@)SELECTING AND INSTALLING THE OPERATING SYSTEM SOFTWARE " Chapter 6 " |

" Chapter 7 "

BOPERATION CHECK

" Chapter 8 " |

(7PROGRAM DESIGN

" Chapter9 " |

@PROGRAMMING

" Chapter 11 " |

h 4
¥
b 2 Learning range in this course
A 4
¥

(@OPERATION ]

-
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Playback speed
of the animation

(=) Mormal
() Slow

() Frame advance

Check the control mode (control flow) in the sample system for this course by using the animation.

Operate the animation in the following sample system by a mouse according to the instruction of L clek_|

:

" dumg to the pointer "P1'J
-

To arrange the next goods onto the pallet,

the control flow returns back to the pointer (P1).
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>m Equipment configuration of the sample system for this course

) oo

Qo4
LIDEH

Q40P

* Equipment configuration of

MELSOFT MT Works2 — —@@ -—g a
Proximity dog

Forced stop Operation  Stop
button indicatar  indicatar

Hand Hand  Start button
open close

T

SE;: j';""l;g:er axis 2 and 3 are the same as the axis 1.
P I o
ersonal computar Axis 1 Auxis 2 Aois 3
[ USE cable S5CMET I
. cable Servo motor | - .
T . Hrawoss | Lo
Installation stroke limit
 — Input device — - -
- = Lower
- Output device stroke limit
Motion controller
engineering environment
-

+®

=)

Servo setup
software package
MR Configurator2

lamp lamp command command

e
Operating
system software
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>m Equipment configuration of the sample system for this course

Configuratian
cormponent

Cuantity

kodel name

The following table lists the equipment configuration of the sample system.

Description

a base unit which has 8 slots for mounting each module and supports

1/2

Base unit 1 L3shE multiple CPU
Prower supply 1 QE2F supplies power to each module.
module
A CPU module which performs the sequence control
PLC CRU module ! COAUBECPU . g hattery (QBBAT) is enciosed with the GPU maduls.
cgﬂn?:::ucirer A CPU module which perfarms the mation cantral
systerm botion CPLU module 1 7Z20CPU | * The battery {QEBAT) and the battery holder (Q1700BATC) are
enclosed with the CPLU module.
Input module 1 40 Inputs the ORADFF signal from the start button, (16 points)
Output module 1 Qv40R Cutputsthe DN;"D_FF signal to the indicatar lamp and the device (the
hand part). (16 points)
E}{tesrrllzlpflj;wer 1 - supplies 24%0C power to the /0 devices and the forced stop input.
start button 1 - A push button switch to start the sample system
Forced stop button 1 _ A push button switch to stop the serva motars of allthe axes atan
BITIEFYBNCY.
External /0
device Cable fDiLLDUTEd stop 1 Q1?DE$1-'1ICEEL LIsed far wiring the forced stap input to the maotion CPU module.
Hand part of the device 1 - The hand part of the device for catching the goods
Indicatar lamp 2 - The indicator lamps toinform if the system is in operation or stops.
=erva amplifier 3 ME-13-10B A servo amplifiers for 3 axes
2 HF IKP0s3 Screo rotors for the awis 1 04 anis) and the awis 2 (Y axig)
Servo motor : : :
1 HF-KFD53EB | A servo motor with a brake for the axis 3 (Z-axis)
Stroke lirmit q _ sensars to detect the upper imit and the lower limit inthe mov able

range of the device

) oo

FS
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>m Equipment configuration of the sample system for this course

) oo

2/2 .

Proximity dog

=ensors to detect the starting position of deceleration at the hame

Sarn position return
system =
Waotor power supply FE] CRLIM A cable to conduct the power fram the servo amplifier ta the
cable AL servomotar (Length: 2m)
Encod bl JSEN%%LEM A cable to connect the servo amplifier and the encoder of the serva
AEQOET Canle AL | motor {Length: 2m)
S2CNET I cahble MB-J3BUS 1 | A communication cable between the motion CPU module and the servo
- amplifier
Personal computer - A personal computer to runthe engineering environment software
MAT W ark 52 oftware to set the motion CPU module, to program and sa on
Ennﬁ:r;i?:;?t X Works2 Software to set the PLC CPU module, to program and so on
E;Ew”ﬁfﬁmsﬁtt software Cnnfihgl_ﬁatn o Setup software to set the servo amplifier and the servo maotor
Dperga;m%aﬁ;atem Séﬁﬁggg =oftware to be installed to the motion CPU madule
MR-
USE cable J3USBCELIM
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The following lists the contents you learned in Chapter 5.
The following points are very important, so please check them again.

The motion controller controls the multiple axes (servo motors) for a conveyor assembly, a processing
machine etc. and performs the high-precision positioning control and speed control.

Motion control overview

Development and For the development and maintenance environment of the motion control system, use the motion controller
maintenance environment engineering environment MELSOFT MT Works2 and the servo setup software package MELSOFT MR

of motion control system Configurator2.
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T3 SELECTING AND INSTALLING THE OPERATING SYSTEM SOFTWARE ) 900

-

SELECTING AND INSTALLING THE OPERATING SYSTEM

SOFTWARE "Chapter 6"

BRI TR "Chapter 7" |

[ OPERATION CHECK "Chapter 8" ]

PROGRAM DESIGM |
------- "Chapter 9"(BASICS OF MOTION SFC: Chapter 10)

[ PROGRAMMING  sressrssssssnnssnnnsnnnnnnnnns "Chapter 11"

[ OPERATION

In Chapter 6, you will learn how to select and install the operating system software of the motion CPU module.

Learning procedure of Chapter 6

6.1 Type and Selection of the
Operating System Software

6.2 Installing the Operating System

Software
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»m Type and Selection of the Operating System Software

) oo

Select a motion CPU module and install the operating system software (control software) according to the application of a
conveyor assembly,

a processing machine and so on.
There are the following 3 types of the operating system software according to the application.
In the sample system, select and install SV13 which is for a conveyor assembly.

Conveyor assembly use (5V13) Automatic machinery use(SV22) Machine tool peripheral use (5V43)
AR} " >
. X = 11"'\' !-'—]Tﬁlil:- r
Application _____s.{i\ - £ 'l‘ \ o t.",
. A ;;__- | J A
Electronic components assembly Food packaging machine, food Grinding machine, transfer machine,
Eaiinmesit equipment, conveying equipment, processing machine, winding machine, woodworker, loader and unloader
gxaﬁn a paint applicator, chip mounting, spinning machine, textile machine,
P wafer slicer, loader and unloader, printing machine, book binder, press
bonding machine, X-Y table feeder, tire molder
Dedicated language supporting the Mechanical support language EIA language (G code)
motion SFC supporting the motion SFC
Positioning | \ddbadaa SCUTTEN Mechanical support |anguage
program Control method by the Method performing the synchronous Method of using the normalized
programming language suitable to control only by writing the (coded) numerical value (00 to 101)
the motion control such as the configuration of the mechanical system | which specifies the control function of
positioning control and other the axis in the NC device
Precautions

* The operating system software is not installed at the time of the motion CPU module purchase.
Please install the software following the procedures on the next screen.
» The operating system software is sold separately. Purchase the operating system software with the motion CPU module.




kil Servo_Motion_Controller_Basics(Real Mode SFC)_ENG I. = éj

>ﬂ Installing the Operating System Software

Install the operating system software to the motion CPU module. Follow the procedure below.

(1) Turn off the motion controller.
Switch the RUN/STOP switch of the motion CPU module to STOP.
Connect a personal computer and a PLC CPU module by a USB cable. Py

A 4

(2 Change the rotary switch for the function select of the motion CPU . 1 —
module to "Installation mode” @ a1} J SW
(Switch for function select 1: "A", Switch for function select 2: "0") " 2

' Q172DCPU

@ Turn on the motion controller.
LED display becomes "INS" (Installation mode).

¥

@) Start the MT Developer2 and set the transfer setup.

(Install the USB driver as necessary .)
() Set the CD-ROM of the operating system software to the personal —_— —
computer and execute the installation from the MT Developer2. —

After the installation, turn off the motion controller.

Emuty o
ez Thabor fin.

(® Change the rotary switch for the function select.
(Switch for function select 1: "0", Switch for function select 2: "0")

¥

(D Turn on the motion controller.
LED display becomes "AL" (Motion error).
* "AL" is displayed because the parameter is not set at this moment, but

it is not a problem.

Q172DCPU
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The following lists the contents you learned in Chapter 6.
The following points are very important, so please check them again.

» Select a motion CPU module and install the operating system software (control software) according to the
application of a conveyor assembly, processing machine and so on.

lecti Conveyor assembly use (SW13)
Ilfﬁa“;; utr'; ?ﬂf Automatic machinery (5V22)
pe 9 5y Machine tool peripheral use (SV43)
software

+ The operating system software is not installed at the time of the motion CPU module purchase.
+ The operating system software is sold separetely.
Purchase the operating system software with the motion CPU module.

Select and installing the * Before the_ installation, _change the rotary ﬁ:mctic-n 5&Iec_t switch of the motion CPU module to the installation

operating system mode. (Switch for function select 1: "A", Smtg:h for function select 2: "0") _

L After the installation, return the rotary function select 1 switch to "0" the rotary function select 2 switch to "0"
* Execute the installation by the installation function of MT Developer2.
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In Chapter 7, you will learn how to set the system of the motion CPU module and each parameter.

-

] Learning procedure of Chapter 7

N

7.1 Transfer Setup
7.2 Creating a Project

7.3 System Setting
7.3.1 Basic system setting
J 7.3.2 System configuration setting

7.3.3 SSCNET configuration setting
7.4 Servo Data Setting

7.4.1 Fixed parameter setting

7.4.2 Home position return data
setting

SELECTING AND INSTALLING THE OPERATING SYSTEM

L SDFT-WARE ------------------------------------ "Chapter E"
SYSTEM SETTING ++v=ssssssessascacscsssnsacannas "Chapter 7"

[ OPERATION CHECK "Chapter 8"
PROGRAM DESIGN )

------- "Chapter 9"(BASICS OF MOTION SFC: Chapter 10)
[ PROGRAMMING === sessssssessssasanannnnanns "Chapter 11"
[ OPERATION

7.4.3 JOG operation data setting
7.5 Servo Parameter Setting

7.6 Parameter Block Setting
7.7 Saving a Project
7.8 Writing Parameters to the Motion

CPU Module /
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Enabling Communications between the Personal Computer and the Motion CPU Module )

Before setting parameters, enable communications between the personal computer to which MT Developer2 is installed
and the motion CPU module, and apply setting data to the motion CPU module.

Setting procedure
« Connect the personal computer and the PLC CPU module by a USB cable.
* Set the transfer setup with MT Developer2.
The screen of transfer setup and the operation are same as those of GX Works2.

Personal computer PLC CPU module

Motion CPU module

Point of the transfer setup
Since the communication target motion CPU module is mounted to the CPU slot 2 of the base unit, select PLC No.2 in the
transfer setup.

Multiple CPU Setting

Target | Target PLC
Syskem g g g g _|
1 £ 3 4

PLC No.2

_A

Select PLC No.2. ]
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Creating a Project ) 000
After completion of the transfer setup, create a new project.
A project is a unit that is used to control various parameters and programs by MT Developer2.
Set the following to create a project.
Select the motion CPU module type and the operation system software type.
New Project
1 ™
_PU Type : CPU Type
Select the model name of the motion CPU module to be used.
)1720 In this course, select "Q172D". |
0S5 Type : | ™\
0S Type
SWE-aV13QD LI Select the model name of the operation system software
installed to the motion CPU module.
In this course, select "SW8&-5V13QD" (5V13). b
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After creating a project, set the system first.
Set the motion CPU module and servo according to the actual system configuration.

Basic system setting

Basic Setting

Main Base

8 Slots -

First, set the Basic Setting. (After creating a project, a dialog box appears.)
The basic system setting includes such as base unit, multiple CPU, etc.
In this course, set the parameters in Base Setting. (For the other settings, use the default values.)

Base Setting | Multiple CPU Setting | System Basic Setting | CPU Name Setting | Built-in Ethernet ¢ | »

Stage 1
Stage 2
Stage 3
Stage 4
Stage S
Stage 6

Stage 7

Extension Base

|Nothing -
|Nothing )
|Nothing -
|Nothing e
|Nothing -
|Nothing -
|Nothing |

Main Base

Select the number of slots of the main base unit to be used.
In this course, select "8 Slots" since Q38DE is selected for the
base unit.

Extension Base

Select whether to use the extension base unit or not and the
number of slots of the expansion base unit.

In this course, select "Nothing" for all extension base stages.
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} System configuration setting ) 008

Next, set the module configuration used for the main base unit and the extension base unit.

Assign the motion module, I/O module, and other modules which are controlled by the motion CPU module to empty
slots of the base unit.

In the sample system, assign an input module and an output module to the main base unit.

Module . First /O High-Speed Read I/O Response
2ol model name VO Type Polnts No. Setting Time Setting
Slot 1 QY40p Qutput 16 0000 — —
Slot 2 QK40 Input 16 0010 Mot used 10ms

QO4UDEH  QY40P

i
L
[
i
[
Fr
[
. |
' g

G
|

Let's set a system configuration in the next screen.
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} System configuration setting ) ooc

' MELSOFT Series MT Developer? [Unset Project) - [System Structure]

! Project Edit  Find/Replace YWiew Check/Conwert  Online  Debug  Tools  Window  Help -8 X
DPRASLmeem)

AR NENER e TRt o e =AY H E1 B IR Y )

i Project a x

- Unset Project {Sv13)

- i System Setting .
Basic Setting Main Base : & Slots

.Sﬁtem Structure Hl 1 F -

Swskemn Structure
A0 SSCMET Struckure
L4 High-speed Reading Data
b, Ophional Data Monitor
5 PLC Module List
A automatic Refresh Setting List
@ Servo Data Setking
:L'l_ Mation SFC Program
Servo Program

&2 Labels
Skructured Data Twpes
+ Device Memory

Device Comment

[

; Output

The system configuration setting is completed.

Click () to go tothe next screen.

Q1720 3W13  Hosk Station Mo.z
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} SSCNET structure setting ) ooc

Next, set the servo amplifier configuration used for the system.
Assign a servo amplifier connected to the motion CPU module with SSCNET III cable according to each control axis number.

In the sample system, assign three servo amplifiers to three control axis numbers (d01 to d03).

Axis Amplifier External Signal Input Allowable Travel
No. Type Type during Power-Off

Control axis number at
the servo amplifier side

Amplifier Input Valid
(Input Filter Setting:
3.5ms)

doz 2 MR-J3(W)-B 10 Revolution

QO4UDEH  QY40P

QZ6P Q172D Qx40 Q38DB
Servo amplifier
MR-J3-10B
g ) s e O ™ Axis 1 (d01) Axis 2 (d02) Axis 3 (d03)
0 1 | o
Servomotor * Equipment configurations of
HF-KPOS53 axes 2 and 3 are the same as that of axis 1.
Precautions

Axis No. set in the SSCNET III structure differs from the control axis number set using a rotary switch on a servo amplifier.
The axis No. set here is used to specify a control axis from the program.

Let's set the SSCNET III structure in the next screen.
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' MELSOFT Series MT Dewveloper? [Unset Project) - [SSCHET Structure] = ||C]
! Project Edit Find/Replace  Wiew CheckiConwert Onlne Debug  Tools  Window  Help -8 X
NP ASE A%
AE P W EXmmI-'Fﬂp%.‘Eﬁ@fﬂI@ua ﬁ.iﬂ|@|ﬁ%‘ﬂa
: Project ? x Al SSCNET Structure | 10

- Unset Project {Sv13)
- i Syskem Setting
Basic Setting
Syskem Skructure
AN SSCMET Struckure
L4 High-speed Reading Data
b, Ophional Data Monitor

AP Serva Data Setting
:L'l_ Mation SFC Program
Servo Program

&2 Labels
Skructured Data Twpes
+ Device Memory

Device Comment

[

: Output
The SSCNET configuration setting is completed.

click @) to go to the next screen.

Q1720 3W13  Hosk Station Mo.z
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@ZI 5ervo Data Setting

) oo

Next, set the servo data. Set the necessary data for positioning control to each axis which are set in the SSCNET
configuration. Servo data are classified into the following three categories.

Classification Description

rmachine and the motion CPU medule at the position.

Fixed Parameter Refer to the section 7.4.1.
Home Position Set the data necessary for executing the home position return.
Return Data Home position return is a function that mowves a machine to the home position and matches the home position addresses of the

JOG Operation Data Set the data necessary for executing the JOG operation.
JOG operation is a function that operates a servo motor manually in the forward or reverse rotation direction at the constant
epeed._ It iz used for the teaching or test operation when a system is when a system is installed.

Fixed parameter setting

)

machine to convert

Set value of axes

Set the characteristic value necessary for machine operation of the system. Set the data and movement range of the

the command value of "address (travel value) and speed” which is called electric gear into the pulse unit.

In the sample system, set the following fixed parameters to axes 1 to 3.

Parameter item 1to3 Remarks
Unit Setting 0:mm In the sample system, "mm" unit is used.
Mumber of Pulses per Revolution 262144[PLS] Usually, set the resolution value of the servo motor to be used.
Fined Travel Value per Revolution 10000.0[pm] Ball screws (lead: 10mm) are used for the machine.
Parameter
Upper Stroke Limit 2000000.0[pm]
Set the movement range of the machine to prevent an overrun.
Lower Stroke Limit -10000.0[pm]

Let's set the fixed parameters in the next screen.
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} Fixed parameter setting ) @ad

' MELSOFT Series MT Developer? [Unset Project) - [Servo Data]
! Project Edit  Find/Replace YWiew Check/Conwert  Online  Debug  Tools  Window  Help -3 X

WL LET
PR D ELEEERETEY BBy P=CY Y=

i Project X %, servoData l 4b e
Unset Project {Sv13)
Syskem Setting Item Axisl Axiss Axiss
Servo Daka Setting -| Fixed Parameter The fixed parameters are set for each axis and their data is Fi...
‘_ Servo Data Unit Sekting Qirm 3PLS 3PLS
Servo Parameter Mumber of Pulses per
- . 262144[PLS Z0000[PLS Z0000PLS
I 7] Parameter Block Revalution [FL3] [FL3] [FL3]
N 3 Limit Cutput Data :{;EV”D‘TLEE:';'E per 10000, 0[] 20000[PLS] 20000[PLS]
=1 Mokion SFC Program
Servo Program Backlash Compensation 0.0[pm] a[PLS] a[PLS]
A2 Labels Upper Strake Limit 2000000, 0[] 214745364 7[PLS] 214745364 7[PLS]
Structured Data Tvpes Lower Skrake Limit .-IDDDD.D[um] . a[PL5] a[PL5]
fommand fn-position :10.0[pm] : 100[PLS] 100[PLS]

Device Memary

Device Comment Speed Control 10x

Multiplier Setting For - s -

Dedgree Axis
- gg?;e RSO Set the data to execute the home position return.
HPR. Direckion 0:Reverse Direckion 0:Reverse Direckion 0:Reverse Direckion
HPR. Methiod 0:Proximity Dog Tyvpe 1 OiPraximiky Dog Type 1 iProximity Dog Type 1
Home Position Address 0.0[pm] a[PL5] a[PL5]
HPR. Speed 0,01 [rrnrir] 1[PLS/s] 1[PLS/s]
: Output s

The fixed parameter setting of axis 1 is completed.

click @) to go to the next screen.

I Q1720 3W13  Hosk Station Mo.z
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In the sample system, set the following home position return data to axes 1 to 3.

Travel Value after Proximity Dog ON —

Parameter item Set value of axes 1 to 3 Remarks
HPR Direction 0: Reverse Direction =
HPR Method 0: Proximity Dog Type 1 In the sample systern, use " Proximity Dog Type 1 ™.
Home Position Address 0.0[pm]
HPR Speed 20000.00[mm/min]
Creep Speed 100.00[mm/min] B

Home Position | Parameter Block Setting 1

For details, refer to Parameter Block Setting.

Return Data I bR Retry Function 0:Invalid

Dwell Time at the HPR Retry =
Home Position Shift Amount 0.0[pm]
Speed Set at Home Position Shift 0:HPR Speed

Torgque Limit Value at Creep Speed —

Operation for HPR Incompletion 1: Mot Execute Servo
Program

Let's set the home position return data in the next screen.

Set the data necessary for executing the home position return. Home position return is a function that moves a machine to
the home position and matches the home position addresses of the machine and the motion CPU module at the position.
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' MELSOFT Series MT Developer? [Unset Project) - [Servo Data]

! Project Edit Find/Replace Wiew Check/Conwert Online Debug  Tools  Window  Help -8 X
=1L Y

i ¥PEXeaaansnpaz o b:al: e 03 5]

i Project X %, servoData l 4b e
Unset Project {Sv13)
Syskem Setting Item Axisl Axiss Axiss
Servo Daka Setting Creep Speed 100, 0aLrmrmrmin] 1[PLS)=] 1[PLS)=]
‘_ Servo Data Travel value after i i i
Servo Parameter Prozeimicy Liog On
17| Parameter Elock Parameter Block Setting 1 1
: Limit Cukput Data HPR. Retry Function 0:Irevalid 0:Irevalid 0:Irevalid
:‘L-_ Mation SFC Program Dwwell Time at the HPR i i i
Servo Program N i .
% Labels :;rgﬁnﬁc's't":'” St 0.0[pm] a[PL5] o[PLS]
Structured Data Types
Device Memary EEZEEID:;T_I;E el 0:HPR. Speed 0:HPR. Speed 0:HPR. Speed
Device Comment Tarque Limit Yalue at : : :
Creep Speed
Operation for HPR ‘1:Mot Execute w | LiMot Execube Servo 1iNok Execute Servo
Incompletion ‘5ervo Program Prograrn Prograrn

Pulse Conversion Madule
Home Position Return - = -
Request Setking

Standbry Time after Pulse
Conversion Module Clear | - - ;

; Output 1%

The home position return data setting of Axis 1 is completed.

click (@) to go to the next screen.

I Q1720 3W13  Hosk Station Mo.z
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Set the data necessary for executing the JOG operation.

constant speed.

Set value of axes 1

Parameter item to 3

JOG Oparation JOG Speed Limit Value 15000.00imm/min]

JOG operation is a function that operates a servomotor manually in the forward or reverse rotation direction at the

It is used for the teaching or test operation when a system is constructed.
In the sample system, set the following JOG operation data to axes 1 to 3.

Data Parameter Block Setting 2

For details, refer to Parameter Block Setting.

Let's set the home position return data in the next screen.
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'&* MELSOFT Series MT Developer2 (Unset Project) - [Servo Data]

! Project Edit  Find/Replace YWiew Check/Conwert  Online  Debug  Tools  Window  Help - B X
NP A SRR

R R EIER et o R ARV T HEAN 1

i Project X %, servoData l 4b e
Unset Project {Sv13)
Syskem Setting Item Axisl Axiss i L
Servo Data Setting -| Aixed Parameter The fixed parameters are set for each axis and their data i F
‘_ Servo Data Unit Sekting Qirm 0
Serwo Paramneter Mumnber of Pulses per
I 7] Parameter Block Rewvaolution " Z6Z144{PLI]
Limit Qutput Data Travelvalue per | o0 e D
= Etiu:un SFC Program Revolution 10000 O]
Servo Program Backlash Compensation 0.0[pm]
@ Lahels Ipper Strake Limit 2000000, Aprm] i [ 2000000,
Structured Data Tvpes Lower Skrake Limit -10000, aLprn] . [ [ B
e raony Command In-positon | 10.00m]

Speed Control 10x

Device Comment Mulkiplier Setting For -

Dedgree Axis
- gg?;e RSO Set the data to execute the home position return.
HPR. Direckion 0:Reverse Direckion
HPR. Methiod 0:Proximity Dog Type 1 (HE
Home Position Address 0.0[pm]
HPR. Speed 20000, 000 min] 2000 “
. - . - 1 ] —
: Output Bk

The JOG operation data setting of axis 1 T
and the servo data setting of axes 1 to 3 are completed.

Click n to go to the next screen.

I Q1720 3W13  Hosk Station Mo.z
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Next, set the servo specific parameters to each axis.
For the setting of servo parameter, servo setup software MELSOFT MR Configurator2 is needed separately.

Download and install MR Configurator2 before setting parameters.

In the sample system, set the following servo parameters to axes 1 to 3.

Parameter item Set value

Rotation direction selection CCW dir. during fwd. pls input, CW dir. during rev pls. input
Servo forced stop selection Invalid (Mot use forced stop input (EM1) )

Absolute position detection system Used in incremental system

Home position set condition selection Z-phase must not be passed.

In-position range 100 [PLS]

* For parameters which are not used in this course, use the default values.

* Let's set the servo parameter in the next screen.
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' MELSOFT Series MT Dewveloper? [Unset Project)

! Project Edit  Find/Replace YWiew Check/Conwert  Online  Debug  Tools  Window  Help

i Project
=5 Unset Project {3413}

[+]- System Setking

EI Seryo Daka Setting
Servo Data
]3] Parameter Black
- Limit Output Data
[+ 22| Mokion SFC Program
#-[K] Servo Program

Eﬂ--iﬁ Labels
Structured Data Types
[#]- Device Memary

Device Comment

=
-

MR Configurator2 exits. :
The servo parameter setting is completed. B

click (@) to go to the next screen.

| . | . . Q172D S¥13  Host Station No.2 : : | 4567
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Set acceleration/ deceleration parameters for each control pattern.
Up to 64 acceleration/ deceleration patterns can be created.

Set an arbitrary parameter block No. to each control pattern in positioning control.

In the sample system, set the following parameters to the blocks No.1 and No. 2.

Parameter item Block No. 1 Block No. 2
Control pattern Fo rhi?.i:izgigri‘g:::;ﬂ:nd For JOG operation
Interpolation Control Unit 0:mm O:mm
Speed Limit Value 60000.00[mm,/min] 15000.00[mm/min]
Acceleration Time 500[ms] 300[ms)
Deceleration Time S00[ms] 300[ms]
Rapid Stop Deceleration Time 100[ms] 100[ms)
S-curve Ratio 100[%] 100[%s]
Torque Limit Value 300[%] 300[%]
Deceleration Process on STOP 0:Deceleration Stop 0:Deceleration Stop
Allowable Error Range for Circular Interpolation 10.0[pum] 10.0[am]
Acceleration/ Deceleration System 0:Trapezoid/ S-curve 0:Trapezoid/ S-curve

Let's set the parameter block setting in the next screen.
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' MELSOFT Series MT Developer? {Unset Project} — [Parameter Block]

S[=/e9

i Output

! Project Edit Find/Peplace  Wiew Check/Convert  Online  Debug  Tools  Window  Help - 0 X
E : (= _
NP A SLm®am)
P o [ (Dev] e e :
PR L ER Y HEY O ==Y
: Project s |'z| Parameter Block l 1F -
Unset Project (3¥13)
System Setting Item Block Mo. 1 Block Mo.2 Block Mo.3 Block Mo, #
g Servo Data Setting - Parameter Block Set the data such as the acceleration,/deceleration function control used for each p...
8 servo Data Interpolation Control Unit Q:rm 0:mm 3PLS 3PLS
m" Servo Parameker Speed Limit Yalus &0000, 30 ramj'min] 15000, 03[ rrnrin] 200000[PLS)'s] 200000[PLS/s]
12| Parameter Block Acceleration Time S00[ms] 300[ms] 1000[ms] 1000[ms]
hr Lirnit Cutpt Daka Deceleration Time S00[ms] 300[ms] 1000[ms] 1000[ms]
4 E2) Motion SFC Program Rapid Stop Deceleration Time | 100[ms] 100[ms] 1000[ms] 1000[ms]
4[] Servo Frogram S-curve Ratio 100[%] 100[%:] 0[] 0[%]
+ (& Labels Torgue Limit Value S00[%] ‘300[%] E300[%] 300[%:]
Structured Data Types Eﬁﬂ&ratmn Frocess an 0:Deceleration Stap 0:Deceleration Stop 0:Deceleration Stop 0:Deceleration St
Device Memory Allowable Error Range For
i} Device Comment Circular Tnterpolation 10.0[prmn] 10.0[prm] 100[PL5] 100[PLS]
Bias Speed at Stark 0. 00 rin] 0, 00 ey ir O[PLS/f=] O[PLS/=]
g.;;tella?;atmn,l'Deceleratmn 0:Trapezoid/S-curve 0: TrapezoidfS-curve 0: Trapezoid/S-curve 0: Trapezaid/S-cu
Advanced_ Al . |5et the data of advanced S-curve acceleration,/deceleration, which performs the
-1 Acceleration/Decelerati . . .
an acceleration;/deceleration process by converting the speed smoothly.
Acceleration 1 Ratio - = - = w

The settings of parameter block No.1 and 2 are completed.

click (@) to go tothe next screen.

1720 | 513 | Host Station Ho.2

-
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Save a project including parameters after the parameter setting.

If you exit MT Developer2 without saving a project, the set parameters will be discarded.

If you save a new project, set the following project information.

It is recommended to give a name which you can easily recognize the contents of the project (control contents, system
name, etc.).

Save Folder Path : Save Folder Path * Compulsory

[CMELsECietoarming powss... | Specify a folder to create a workspace. )

WorkspaceProject List: N,
Workspace | Workspace/Project List

If one or more workspaces exist in the save folder path, they are
displayed in list.
Double-clicking a workspace name displays a list of projects.

J
Workspace Name * Compulsory
Specify a workspace name. (up to 128 characters) )
Workspace Name: e-Learning 4 .
. . . — Project Name * Compulsory
el e [Packing_Device { Specify a project name. (up to 128 characters)
Tie: [ Posiioning_Control { d
Title P
Specify a title. (up to 128 characters)
sove | Concel | Use here when you want to give a name which exceeds 128

characters. (Inputting title is not necessary.)
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After saving the project, write parameters to the motion CPU module.
Before writing, check the following.

The power supplies of the motion controller and the servo amplifier are on.
The RUN/STOP switch of the motion CPU module is switched to STOP.
The personal computer and the PLC CPU module are connected correctly.

Check parameters in the Write to CPU screen and perform writing.

Write to CPU El
Trargfer information
Correctrs riarfae  USE £—» |PLC Module
Target CRUI: [T =setonbofost cPuType 720 Pz
05 Type [EVI3QD VER006
Detad setting
Target memary  [Progeam memcry <] Writing Parameters to the Motion CPU Module

seiting, Wison sencor parsmeter
{*) Urnecessary when Motion SFC program b5 unused.

b Sysbem Setting, Servo Data Setting (Pacameber BlockiServo Data)Servo Parameter fLimit Output Daka
= !_IEmmnm

£ j Execute writing ]
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Transfer setup

Froject

term setting

sterm configuration

MET configuration

ixed parameter

Hame pasition return
data

JOG operation data

SErvD parameter

Pararmeter block

¢ing a oroiect

The following lists the contents you learned in Chapter 7.
The following points are very important, so please check them again.

- Before setting parameters, enable communications between the personal computer and the motion CPL
madule.

* Since the communication target motion CPU module is mounted to the CPU slot 2 of the base unit,
select PLC MNo.2 inthe transfer setup.

- A project is a unit that is used to control warious parameters and programs by MT Developer?.
*Set an operating system type and the model name of a motion CPU module to be used far creating a project.

The basic gystem setting includes such as base unit, multiple CPLU, ete.

et the module configuration used for the main base unit and the extension base unit.

Assign the motion module, A0 module, and other modules which are controlled by the motion CPU module to
ernpty slots of the base unit.

- Set the servo amplifier configuration used for the system.
Assign a serva amplifier connected ta the motion CPU module with SSCNET [l cable according to each
contral axis number.

- Axis No. set inthe SSCNET configuration differs from the contral axis number set using a rotary switch on a
servo amplifier.
The axis Mo. is used to specify a cantral axis from the program.

et the characteristic value necessary for machine operation of the system.

et the data and movement range of the machine to convert the command value of "address (travel value) and
speed" which is called electric gear into the pulse unit.

et the data necessary for executing the home postion return.
Home position return is a function that moves the machine to the home position and matches the home
postions between the machine and the motion CPU module at the postion.

oet the data necessary for executing the JOG operation.
JOG aperation is a function that operates a serva mator manually in the forward or rev erse rotation direction at
the constant speed.

It is used far the teaching or test operation when a system is constructed.

et the servo specific parameters to each axis,
For the setting of servo parameter, servo setup software MELSOFT MR Configurator? is needed separately.

Set the acceleration/deceleration process for each control pattern. Up to B4 acceleration/deceleration patterns
can be created.
Specify an arbitrary parameter block Mo, to each contral pattern in positioning contral.

- Sawve a project including parameters after the parameter settinog

1/2

) oo
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Saving a project + Save a project including parameters after the parameter setting.
If MELSOFT MT Developer? exits without saving a praject, the set parameter contents will be discarded.
* Sive a name which the contents of the praject (control contents, system name, efc.) are easily recognized.

Summary

YWhite parameters to the motion CPU module. Before writing, check the following.
- The power supplies of the motion controller and the servo amplifier are an.
* The RUM/STOR switch of the maotion CPU module i STOP.

- A personal computer and the PLC CPLU module are connected correctly.
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In Chapter &, you will learn how to check the operation of a servo motor and how to perform the home position return.
When turning on a servo amplifier and a servomotor for the first time, before installing the servomotor to a machine, make
sure to check the operation to prevent an accident such as machine damage due to malfunction such as miswiring or
incorrect parameter settings.

' R
SELECTING AND INSTALLING THE OPERATING SYSTEM

SOFTWARE "Chapter 6"

SYSTEM SET“NG ................................ "Chapter 7"

OPERATION CHECK "Chapter 8"
- \ Learning procedure of Chapter 8 )
PROGRAM DESIGN 8.1 Checking the Operation of a Servo
. "Chapter 9"(BASICS OF MOTION SFC: Chapter 10) | motor
' 8.2 Connection of a Servo motor with a
Machine
PROGRAMMING == v v e rrsnrersnnneeresnneesnnns "Chapter 11" 8.3 Performing the Home Position Return
= =
[ oPERATION "
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Check the status of a servo amplifier (for error), rotating direction of a servo motor, operation of the upper and lower stroke
limits, and stopping accuracy of the home position return, by using the test function of MT Developer2.

The following shows the list of the test functions used in this course.

Mame Description

Servo on and off | Outputs the servo on or servo off command to all or desired axes of servo motors.

Initial check Displays the status of a servo amplifier. If an error exists, the error code and the error name can be

checked.
Upper and Performs JOG operation in a forward or reverse rotation to check if the upper or lower stroke limit
lower LS check operates normally.

Performs JOG operation of a connected motor.

JOG operation Before performing JOG operation, make sure to set the JOG operation data and set the data in the
parameter blocks to be used.

Home position Performs the home position return to check for an error between a stop position and a machine home
return test position.

Let's check operation using the test function in the next screen.
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=i Test - MT Developer2
Project Test online Help

Test Mode Function # Error Reset

The test mode supparks the initial check at a syskem skart,
From the tool button, choose the Funckion you wank to perform,

Error Code Error Detection
Axis Mo, Minor | Major | Servo Errar | Setyo Errar
Axis 1 0 ] ]

[
fxis 2 0 0 ] w
i ] ] ] L]
[Program Skart] PR

«Starting procedure outling =

Test Mode

Check whether the servo makar runs in
accordance with the servo program written to
the maotion controller,

- Perform operation with PLC ready (M2000) OFF,
Mexk

Debug Mode Mokion SFC program debugging is supported.

- By turning OM PLC ready (M2000), the motion controller is placed

in the ardinary operation made and starts the SFC pragram
running.

- Debug operation is supported on the maonitar screen af the
program editor Function,

Mexk

Prograr Skark

The operation check of the servomotor is completed.

Click (J) and go to the next screen.

Real Mode Test mode EMa stop

Host Station Mo,2 513 Q172D [ 4
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Next, install a machine to the rotational axis of a servo motor.

Before installation, check the operation of a servo motor without a machine in order to prevent machine damage due to

malfunction of a servo system.
After completing the installation of a machine, check the normal operation of both a servo motor and a machine by using

JOG operation again.

T

‘ ¥ Machine
Connector

Servo motor
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home position.

a machine home position.

Current feed value
: 0.0pm

J

After connecting a servo motor with a machine, check the normal operation of the home position return.
The home position return is an operation to match a home position stored in a motion CPU module to a machine

The mismatched home positions cause an error of a stop position.
To prevent the error, perform the home position return test to confirm there is no error between a stop position and

X-axis home position

A Current feed value is matched to
a machine home position.

Home position return

Let's check the operation using the home position return test function in the next screen.
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=i Test - MT Developer2
Project Test online Help

Test Mode Function

The test mode supparks the initial check at a syskem skart,
From the tool button, choose the Funckion you wank to perform,

«Starting procedure outling =

Test Mode
[Servo Skart]
Check whether the motion controller and servo

amplifier are connected properly, and check the
servomakar runs properly,

- Perform operation with PLC ready (M2000) OFF,
Mexk

Debug Mode Mokion SFC program debugging is supported.

- By turning OM PLC ready (M2000), the motion controller is placed

in the ardinary operation made and starts the SFC pragram
running.

- Debug operation is supported on the maonitar screen af the
program editor Function,

Mexk

Prograr Skark

The home position return test has been completed.

Click n and go to the next screen.

Real Mode [Test mode EMa stop

Host Station Mo,2 E%E Q172D [ 4
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The following lists the contents you learned in Chapter 8.
The following points are very important, so please check them again.

Operation check of Check the status of a servo amplifier, rotating direction of a servo motor, operation of
servo motor the upper and lower stroke limits by using the test function of MT Developer2..

Connection of a Servo =Before installation, check the operation of a servomotor without a machine

motor with a Machine in order to prevent machine damage due to malfunction of a servo system.

= After completing the installation of a machine, check the normal operation of
both a servae motor and a machine by using JOG operation again.

Operation check of After connecting a servo motor with a machine, check the normal operation of
the home position the home position return.

return After the home position return is executed in the home position return test,
confirm there is no error between a stop position and a machine home position.
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In Chapter 9, you will learn how to design a program necessary for motion control.

-

SELECTING AND INSTALLING THE OPERATING SYSTEM

Ny

| SOFTWARE  +erevrurasussnsnsasnsssnsasaaananss "Chapter 6" |
A 4
SYSTEM SETTING === sressresrssasnssssnsassannnes "Chapter 7"
a4
SEE AN E RS 0o ne A e A e e "Chapter 8"
¥
[ PROGRAM DESIGN
------ "Chapter 9"(BASICS OF MOTION SFC: Chapter 10)
¥
[ PROGRAMMING  *+eresssrassssasnnsaranensnnes "Chapter 11" ]
\ 4
OPERATION

Learning procedure of Chapter 9 \
9.1 Programming Language for
Motion Control
9.2 Flowcharting the Sequence of
Control
9.3 Creating the Correspondence
Table of I/O Devices and Device
MNos.
9.4 Designing a Servo Program
9.4.1 Servo instruction
9.4.2 Positioning data

\9.5 Creating a Servo Program

)
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The following three types of the programming language enable motion control.

| Description
anguage
- A motion SFC program is started with the motion dedicated seauence instruction"D(P).SFCS".
p:g;;n:]e *When "Auto." is set to "Yes" in the parameter setting, a sequence program for start is unnecessary.
* A specified servo program can be directly started with the motion dedicated sequence instruction "D{P).SV5T"
Motion SFC The sequence of motion control is written in a flowchart-like format.
program In positioning control, a servo program is executed with the motion control step.
Servo program | The pattern of positioning control is written with serve instructions.

The following figure shows the relationship among the sequence program, motion SFC program, and servo program.

<Motion CPU>

E Sequence program - Motion SFC program |
‘ P it | strat ekt : START :
’ W;I_)
E }—( ——pPsFcs|--- - :ull H: =T Command
L]
: ? | " M2048//Sarvo-on accapt?
. Motion SFC Start program No. !
] program start ?peu cation : Servo program. )
' request instruction . K10: Real] Servo amplifier
""I"-'-"'I'I'I"'_""I""""‘I""'! 1INC-2
“You can automatically start a motion Axis 1 10000 PLS Drive
SFC program with the parameter Axis 2 20000 PLS
setting. Veclor Spesd 30000 PLS/s

f—

System setting Servo motor
Fixed parameter
SEMO parameter
Servo parameter
Home position return data

JOG operation data
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—Axis 1 starl_—=

Home position return
for axis 2

Start signal

Start flag OFF

¢ . 14 J v Jroc)
Flowcharting the Sequence of Control )
1/3
Motion SFC language is a programming language similar to a flowchart. /
Expressing the sequence of control in a flowchart make design a motion SFC program easier.
The following shows the flowchart of the control of the sample system.
Put mouse pointer over the flowchart to display the details of each control.
( Sysemstart )
1 Y v v
All axes servo-on Axis 1 current position Axis 2 current position Axis 3 current position
change change change
()
Axis 1and 2 ON Axis 2 start Axis 3 start
Home position return
for axis 1
Number of arranged
() goods reset
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Axis 2 start .

Home position return
for axis 3

‘il‘.r

—_oStart acceptance O

S —

Start flag ON

) oo

2/3

Start flag OFF

!

Lamp ON/OFF

l

Hand open and
close command

< Gtart acceptance OFE—=

Arrangement coordinate
calculation

Y

Stop for 0.5 seconds

'

Positioning control

'

Positioning control

—Sfart acceptance O

< >
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Start signal

'

Hand close command ON

lose command -

Stop for 0.5 seconds

Y

Positioning control

rt acceptance O

v

Number of
arranged goods count

Number of
arranged goods

Number of
arranged goods reset

Lamp ON/OFF

( Jump to P1 )

3/3
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Next, create the correspondence table of I/O devices and device Nos. to be used in the sample system.
Creating a correspondence table reduces programming glitches and streamlines your programming.

As an example, the following table shows the correspondence of I/O devices and device Nos in the sample system.

Description
Start button Px12 Input Bit — — OFF A push button switch to start the system
i PYOo | Output | Bit
command

_ _ OFF Output for controlling opening and closing the

hand part of the device
Hand close PYL Output Bit

command
:Eﬁ:r::cln?qamp PY2 Output Bit - - OFF The lamp illuminates during system operation.
f;t:;ppmdlcatur PY3 Output Bit - - OFF The lamp illuminates during system stop.
_ 16-bit . The travel value of the X-axis (axis 1) of the
b2000 Word integer 0~500 0 device is stored.
16-bit The travel value of the ¥-axis (axis Z) of the
D2002 - Word integer 01100 0 device is stored.
02100 _ Word 16-bit 0~6 0 The number of goods arranged on the pallet is
Devices used integer stored.
in pragram M7100 _ Bit _ _ OFF Bit data to be output to the hand open command

(PY0) is stored.

Bit data to be output to the hand close command
(F¥1) is stored.

Bit data input from the start button (PX12) is
stored.

M7101 — Bit — — OFF

ME001 — Bit — — OFF
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Next, design a servo program.

A servo program is a programmed pattern of positioning control.

The program consists of servo instructions, axis Nos., addresses (travel value), command speed, and acceleration
pattern, etc.

Register the pattern of positioning control as a servo program beforehand.
In positioning control with a Motion SFC program, a specified servo program No. is executed according to the
control pattern.

Servo program No.
pd

[K 22] o Servo instruction
=] CPSTARTS3

B Axis

ﬁ Ax1s 2 |— Controlled axis No.

gn Axis

-

T Speed 20000.00 mm/min |— Command speed

g 1 INC—3 (Vector-speed)

5 Axis 1, 0.0 pm

= Axis 2, 0.0 um Addresses of each axis

:u'.j ] (travel value)

=1 Axis 3, 250000.,.0 um

g 2 INCO™

% Axis 2, S0000.0 um

= Axis 3 S0000.0 pm You can specify parameters other than

g_ Radius 50000.0 um — an address and speed, depending

n_E 3 INC-3 on the servo instruction type.
Lxis 1, 0.0 wm

] You can specify an address
Axis 2 D 2002 pm (travel value) by using a word device.

Axis 3, 0.0 pm
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Next, you will learn servo instructions used in a servo program.
Many servo instructions, such as simple linear positioning with one axis and linear and circular interpolations with

two or more axes, are prepared. In this course, the six servo instructions used in the sample system is explained

]

Reverse direction

Instruction -
Symbol Description
name
= For three specified axes, 3-axes linear interpolation control is performed in the range of travel value
I al specified for each axis, starting from a current stop position.
ncrementa . . . . .
. = The movement directions of each axis depend on the sign (+ or -) of the travel value specified for
INC-3 3-axes linear .
interpolation each axis.
When the travel value is positive: Positioning in forward direction (The address increases.)
- When the travel value is negative: Positioning in reverse direction (The address decreases.)
. EIEI‘I‘EFI|E
Forward direction ﬁ ﬁwlcﬂtﬁ the data . Paositioning is peanrrned as fﬂllnws when the muvernent dlst-anl:-es are
i ¢ 10000 for X-axis direction, 5000 for ¥-axis direction, and 6000 for Z-axs
i direction. .
i Stop position
oy ) . .. .I I. R '._-\‘-\_,-- Eﬂ'ﬂr PDEitiﬂning
Yy j +Forvard direction _ (11300, 6300, 8000)
Fq.;un-.r.alrd .1 - ——-.,__'_-._ Movement in
dlrectlgg 71 V-axis i Fi?n-rard 1. pl:rsltlunlng
\ - \ dmxmnt | direction 1 -i ..... S g
istance '
et ¢ E-axis \gm\m ¥ -axis
distance L] | mowvermne \ mavement
X Cdistance % distance
1 Current stop address  ~ )
N (6000) A 5000
(1300, 1300, 2000)
Reverse ) Forward | \‘\ ~ :
direction 0 \ " Current stop position d”'e':h”" i i l - E?E;i
| Hame pasition ¥-axis movement distance
Yy —— (10000

X-enc 5 MOVEMERT Reverse direction
dlﬂan:e . .
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Servo instruction

Instruction
name

Absolute 3-

interpolation

Description

= By the absolute method, 3-axes linear interpolation control is performed for specified three axes
in the range from a current stop position (X1, Y1, Z1) to a specified position (X2, Y2, Z2).
* The movement directions of each axis depend on their stop addresses and specified addresses.

# [ ] indicates the data to be set,

Example

Positioning is performed as follows when the current stop address
is (10040, 2000, 1000) and the positioning address is (4000, 8000,

| Address in positioning | 4000).
E?r:ﬁi:;'n S |(X2, 2, Z2) | Forward g Address in positioning
N Linear interpolation direction (4000, 8000, 4000)
i -~ control using ) '
H-axis, ¥-axis, and Z-axis 8000+
El‘?rg"c?ird ‘ C de | Movement according to
1 n S . = 1 1 |
3‘ | J/ [xuirri.n;c szt?? acress . linear interpalation of
L -4 Farward o X-aws, Y-amis, and F-axis
iy direction
Reverse -t .. Forward - _ -
direction 0~ direction - ]-"' S+ Current stop address
{ . 2000+ (1000, 2000, 1000)
., ~ 4000
Home position . . |
' T - Forward
1000 —=—r+ + - ¥ - .
Reverse Reverse direction
liskali Reverse 01000 4000
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Constant-
speed
control

Description

= Constant-speed control of 3-axes linear interpolation control or 2-axis circular interpolation
control is performed. Once started, constant-speed control is performed for a specified axis, with
passing a preset pass point, until Constant-speed control end (CPEND). In interpolation contraol,

a vector speed is used as a command speed.

= As shown in the figures below, the control for changing to the specified speed at the pass point
differs depending on OMN/ OFF of "CP completion point specification flag (M2040)" at the time

when the constant-speed control is started.

v

]

CP completion point specification flag: OFF
...... Specifies the point where the speed change is started. -...apecifies the point where the speed change is completed.

The speed is started to change at the pass point.

P1

v

V2

CP completion point specification flag: ON

The speed is completely changed at the pass point.

V2

+

Pass point

Pass point
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Instruction
name

Symbol

Incremental
auxiliary
oint- :
ING /™ Epeciﬁed point) (X2,Y2) passed.
circular
interpolation

Description

= By the incremental method, 2-axis circular interpolation control is performed from a current stop
position (start point) to a specified relative end address (X1, Y1) with an auxiliary address (pass

= The center of the arc is the point of intersection of the perpendicular bisectors of the start point
(current stop } to the auxiliary point, and the auxiliary point to the end point .

| auxiliary poimh
|

iy H
Reverse direction ,,-‘} i
Start point Travel value to

Forward
direction |Positj¢ning Spead]
I
Y A
|
Travel
value to 1
end point Awdiary] |
| Travel point
| value to

# [ |indicates the data to be set.

t—Center of arc

auxiliary point

Travel value to
end point

_ Forward

Home
position

direction
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Instruction
name

Current value
change

Description

The current value of the specified axis is changed.

Only the current value of a stopped axis can be changed.
A current value change for an operating axis causes a minor error 101,

A current value change is performed according to the following procedure.
1.Turn on "Start accept flag” corresponding to the specified axes.
2.Change the current values of the specified axes to the specified addresses.
3.Turn off "Start accept flag” on completion of the current value change.
Start accept flag: M200n {n: axis Mo.)

CHGA instruction

Current value

¥k X Specified address

Start accept flag

Current value change completion
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Symbol Instruction Description
name

= Perform the home position return when a machine home position needs to be checked, such as

H when a power supply is turned on.

ome » Several methods are prepared for the home position return.
ZERO position . ! -
return Select a suitable method for system configuration or application.
Specify a home position return method in the servo data setting screen.
= In the sample system, "Proximity dog type 1" is used.
Speed Home position return speed

Creep speed

Zero-point signal

i\/ \—v Time

Home,
Proximity dog pomtmn:
]

U U
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Design a servo program based on the design specifications and the positioning control pattern of the sample system.

Goods arrangement points

The following figure and table show the
positioning control pattern of the sample
system and the servo instructions used for
positioning control at each point.

|  Click here to display coordinate points. |

ﬁ

Arrangement on the pallet

Pl

Servo instruction

Maovement

range

1/2

Horme postion return of
axis 1 (- amis)

: P

A: Retract position

Home position

; ; Horme position return of
2 | ZERD Semvo instruction ais 7 (V- ais)
3 Horme position return of
axis 3 F-axis
Horre The device is rmoved
10 [ IMNC-3 :ir;[;r:rr?fﬁrgfljéﬁéig pasition -= | from the retract position
H A to the offset position.
1 The cument value of the
12 | CHGA Current walle change offset position is =
13 changed to" 0pm*.
Incremertal 3-axes The hand of the device
21 | INC-3 linear interpolation A= H (F-ais) is Inwered.
Faxis constant-speed Constant-speed contral
CPSTARTS control start is started.
Incrermental 2-axes The hand of the device
T NG gar interpolation B=C | 7 anig is lited,
Incrermertal radius-
g | ERECITIED Circular
2 ING <™ irtemolation lessthan ¢=D
Chy 1 80°
Incrermertal 3-axes
8 ING- linear interpolation L= E
lgn'ggigsdm;:gﬁgr”& The device iz moved to
22 |4 | ING “,ﬁe o ey | E F | the arrangernent
C:'L-“JTBEI“ position on the pallet.
Incrarmental 3-2xe s ~
g IMC-3 lirnear int erpolation F= G
Incrermental radius-
. specified circular
B | INC intemolation less than G=H
Chiv 180"
ST e o' 'l B T T Tho bowncd of o cdosic o ILI
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2/2

1o | |
[ mes [ | | R | [
CPEND S;nr][?;?r;trﬁpee'ﬂ g?ﬁﬁpﬁtﬁ? ed cortrol
CPSTART? grni};irilcgr;ﬁtam-speed iﬁfﬁ:nﬁng’[&aerg-.speed contral

N ER N e I e
2 4055 | e ™ | 924 | et
CPEND (c:;nr][?gﬂﬁp%d ﬁiﬁpﬂiﬁ ad cortral
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Goods arrangement
(on the pa[le*t?

. S0mm ﬂmm
G:- E:D .A (Retract pgsition)
——————————— = Omm
------ f—-— Coeeeeed 50mm
:, Z-axis
: it—-— . L T— {- -300mm

osition G{mds discharge
On the pﬂ[klrﬁg FG

H-axis : :
4 E -
......... J— etract position)
[ ]
i | Packing
i i line
i i
- A (G - -
5 g uass
it i .
— t 1| Y-axis
P4 PR3 !
22 D0 v
SRS R L
P6 PS5
e Bl R
2w ] e S

- -50mm

osition

Goods arrangement

Goods discharge point
{on the pallet

{On the packing line)

(3)
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Let's create the servo programs in the next screen.

Servo instruction

Next, with MT Developer2, create the servo program you have designed.
In the sample system, you will create the following ten servo programs.

Description

1 Haorme position return for axis 1 (4-axis)
g | ZERD Home postion return Horme position return for axis 2 (F-axis)
2 Haorme position return for axis 3 (Z-axis)
Incrermental 3-axes linear Horre
1o | IMGC-3 . ) positio | The device is moved fraom the retract positionto the offset position.
interpolation o= A
T The current walue of offset position of the axis 1 Gd-axis) is chanoed
to "Oprr'.
15 | cHEA Current value change tTthnﬁmem value of offset position of the axis 2 (-axi=) is chanoged
" The currert value of offset position of the axis 3 (Z-axig) is changedto
"|:||_||"|"'|"_
Incrermental 3-axes linear ; s
21| IMC-3 interpolation A—= B | The hand of the device (F-axis) islowered.
CPSTARTS3 Faxis constant-speed control start - Constant-speed contral is started.
Incremental 3-axes linear . e
1 [MiC-3 interpolation B— | The hand of the device (£-axis) islifted.
| Incrermental radiusspecified circular
2 ING 2 itermalation less than Civ 180 =D
Incrermental 3-axes linear
8 INC-3 interpolation D~ E
-4 | Incremental radiusspecified circular - "
|
gz |4 | INC interpolation less than CY 1600 E— F | The device is moved tothe arrangement position onthe pallet.
Incrermental 3-axes linear
5 | N3 interpolation F=0
-, | Incremental radiusspecified circular
B ] INC <2 interpalation less than Gl 180° G-=H
Incrermental 3-axes linear . .
7 IMC-3 interpolation H—= 1 | The hand of the device (F-a%is) is|lowered.
CPERC Cnnetant-cnead control end _ Cnnstant-cnead control is comnleted

1/2

) oo
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. .
CREMD Constant-speed contral end Constant-speed contral is completed.

CPSTART3 Faxis constant-speed control start Constant-speed control is started.
Incremental 3-axes linear . L
- 1 IMC-3 interpolation |= J | The hand of the device {Z-axis) iz lifted.

CPEMD Constant-speed control end Constant-speed contral is completed.

2 | ABS-3 Absolute Faxes linear interpolation J—= A | The deviceis movedtothe retract position.

2/2

) oo
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™ MELSOFT Series MT Developer2 G:¥MELSEC¥e-learnine¥Packing Equipment — [Servo k23] M=1E3
! Project Edit Find/Peplace  Wiew Check/Convert  Online  Debug  Tools  Window  Help - 0 X
NERAIEE RS e mE R B U R (o oo ] 580 56O
ST Y ELLIFEEEY e PRy
 Project B X 3 [ [servo k10 | [ Servo K11 | []Serva k12 [ [E]Servo K13 [ []Servo k21 | []Servo k227 [(]Servo k238 x| 4 b
Packing Equipment 10-9-30{5413)
Syskem Setting [k 23]
o Servo Daka Sefting 3 CPSTART3
=_| Motion SFC Program bxis
Servo Program Axi=
- E Serva Prograrm Awi= 3
| kooot Speed 20000.00 rm/min
D .
LJ KOo10 A:-:J:.s 1, 0.0 um
LJ k0011 Axi= 2, 0.0 um
Lj KOoo1z hxis 3, 300000.0 pm
|| ko013 z  ABZ-3
|| kooz1 Axis 1, 0.0 qm
| koozz Axis z, 0.0 pm
ij Axi= 3, 0.0 um
+ (& Labels 3 CPEND

Structured Data Types
+ Device Memary
l_} Device Comment

The servo programs have been created.

click @) and go to the next screen.

1720 | 513 | Host Station Ho.2
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The following lists the contents you learned in Chapter 9.
The following points are very important, so please check them again.

Flowcharting the Motion 5FC language is a programming language similar to a flowchart.
Sequence of Control Expressing the sequence of control in a flowchart facilitates the design of a motion SFC program.

Servo program * A servo program is a programmed pattern of positioning control.
The program consists of servo instructions, axis Nos., addresses (travel value), movement speed, and

acceleration pattern, etc.
= In positioning control with a motion SFC program, specified servo programs are executed according to the
control pattern.

Servo instruction Instructions to command positioning control.
Many servo instructions, such as simple linear positioning with one axis and linear and circular interpolations
with two or more axes, are prepared.
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In Chapter 10, you will learn the basics of the motion SFC program.

In the end of the chapter, you will design a motion SFC program in the control procedure (flow chart) of the sample system.

{ SELECTING AND INSTALLING THE OPERATING SYSTEM

SDFT-WARE .................................... Irchap.ter 5" ]

[ S\(STEM SE]"‘[NG -------------------------------- "Chapter "
OPERATION CHECK =====sssssssssnssanssansnnnnnn "Chapter 8"
p
PROGRAM DESIGN
------- "Chapter 9"(BASICS OF MOTION SFC: Chapter 10)

[ PRDGRAMMING .............................. "Chapter 11"

[ operaTION

Learning procedure of Chapter lﬂ\

10.1 Features of the Motion SFC
Program

10.2 Configuration Component of the
Motion SFC Program

10.3 Available Device Type

10.4 Operation Sequence of the
Motion SFC Program

10.5 Creating a Motion SFC Program of
the Sample System

10.6 Start Method of the Motion SFC

N J/
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- '
Mnliinn SFC program o F: Operation control step
Motion SFC program is a program smjular to the flow chart to « Executes the arithmetic
diagrammatize a flow of a programming process. Program | operation and the I/O
It is also easy to handle for a person who learns the motion control . . control. B _
programming for the first time. P10 G: Transition (condition wait)
The following shows the features of the motion SFC program. F10 | ‘ J”d%'?ts_ the transition

CONQItion.
Point Feature “E K: Motion control step
. By associating each operation of the machine with each operation * Executes the positioning
Program which | cran & program which anyone can easily understand can be - control and the speed
can be used by | oataqd ysing the flow chart format. 2] J control of the servo motor.
anyene Therefore, the maintainability is improved.

Since the motion CPU module determines the transition condition

N;t am’m_d BY | and starts positioning, there is no variation in the response time g1 | LS | l S50 J
L affected by the scan time at the PLC CPU module side. |
G1
The motion CPU module can process not only the positioning £X | LES | I' 2 |
control but also the numerical operations, SET or RST of device,

time This makes operations via a PLC CPU module unnecessary and

shortens the tact time. G210

Transition The transition condition description specific to the motion SFC

condition allows a command be given to the servo amplifier after the start ¥ P20
description condition is satisfied.

specific to the | In addition, a transition to the next step can be performed after a

G200
K100 :
; e . vae . F150
motion SFC positioning is started, without waiting for completion. —I—/
b| P10 i

Supplement

The motion controller can be controlled from the sequence program,
by using the motion dedicated sequence instruction.

For details, refer to the manuals.
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program as an example.

Program example: Main program

Main
Fl
G1
f B
I P1
IFB1 a | J
G2
FO F2
Subroutine
e o |
G3
IFE1
|
> P1

o e o Ee o e e e e R R R R R R R R R R R e R R e R e e e e e e

Program example: Subroutine program

| Subroutine J

K1 ‘

——

The configuration components of the motion SFC program (SFC chart symbols) are explained by taking a sample

Pointing the mouse cursor on the figure of each configuration component displays how to use these components.

PAB1
F3 ‘

F4

PAE1

END
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You can use the following devices in the motion SFC program.

Symbol Num I_ner of Read  Write
points
Input X . N Mote) A motion CPU module cannot access the [/O module
Outpu 8192 points with "X" and "Y".
Input t Y . . Use "PX" and "PY" instead.
or
output | Input PX e ® Devices for the [/O modules controlled by the motion CPU
. Outpu 256 points i modﬂule“ . .
Bit t PY o = Use "PX" and "PY" when accessing the I/O module.
Internal relay M 12288 points o o This device can be used within the range of M0 to ME191.
Link relay B 8192 points o o —
Annunciator F 2048 points o o —
Special relay SM 2256 points o o —
Data register B 8192 points o o This device can be used within the range of D0 to D8191.
Link register W 8192 points o o —
Wor -
d Special register sD 2256 points o o —
Motion register " 12288 points - - Use _#Bﬂﬂﬂ to #8639 as monitor devices and #8640 to #8735 as
motion error history devices.

CPU

Self CPU

Symbol

Other
CPU

Uo G

Multiple CPU shared device

MNumber of points

Max. 14336 points®

Read

You can share the device range assigned in the multiple CPU
setting between the CPU modules and also access the devices
controlled with the PLC CPU module.

* The available points differ depending on the system setting.
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Positioning dedicated device

| Listof positioning-dedicated devices |

This is a device which can access the status of the motion CPU module and each axis.
It uses a part of the range in the internal relay (M) and the data register (D).
For details, click the button below. You can browse a list of the devices in PDF format.

In the sample system, use the following positioning dedicated devices.

Device No. Application Remarks

M2042 Set all the axes to the servo-on status. —

M2415 Used to check the servo-on status for the axis 1. The device is turned on in the

M2435 Used to check the servo-on status for the axis 2. servo-on status.

M2001 Used to check the start acceptance status for the axis 1.

M2002 Used to check the start acceptance status for the axis 2. The dlIE'h"ICE! s tL‘.'mEd on when the
servo is operating.

M2003 Used to check the start acceptance status for the axis 3.

Motion register

[ List of motion resisters ]

This is a device which can access the monitor value and the error history of each axis.
"#" is used for the device symbol. (In the sample system, the motion resister is not used.)
For details, click the button below. You can browse a list of the devices in PDF format.
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Main program

-~
f

Subroutine program

The basic operation sequence of the motion SFC program starts from the "START" symbol and finishes with the "END" symbol.
If the program shifts to the transition during the operation, it does not shift to the next step until the conditions are satisfied.

(Waiting for the conditions to be satisfied)
Also, the operation sequence changes if condition branches, jumps and calls of subroutine are included.

Let's check the operation sequence by taking a sample program as an example. Click the "PLAY" button to play the animation.

P PLAY w
BEGIN

F4

Main : Subroutine
. ) . :
1
F1 LK1
1
1
G1 The process starts from the position of the
€ P 1. pointer.
IFB1 5 x ¥ This example program repeats processing
"] within the range between the pointer and the
jump (loop process).
) I
= = | PAE! :
! END
| \
- i
Subrougine I
|
53 | i
|
IFE1 = :
) P1 !
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Mo. Program name

Create a motion SFC program in the control procedure (flow chart) of the sample system.
The following shows motion SFC programs to be created.

Program description

This is a main program to be executed from the sequence program for start.
This program executes each subroutine of "Servo-on", "Retract position movement”, "Home position
return” when the system starts.

10 | Main After completion of the above subroutines, the program waits for the input of the start signal (PY12).
When the start signal (PY12) is turned on, the "Positioning 1" subroutine is executed and the goods move
onto the pallet.

Until the number of arranged goods on the pallet becomes 6, the subroutine is executed repeatedly.

11 | servo-on This is a subroutine program executed when the system starts from the main program.

It sets all the axes to the servo-on status.

12 Retreat position

This is a subroutine program executed when the system starts from the main program.
It moves the hand part of the device from the home position to the retreat position (the position where
the hand part will be the center of the goods) and sets the position to "0mm" by using the current value

return

movement change.
By setting the retreat position to "0mm" by using the current value change, the address (travel value) can
be easily obtained.
13 Home position | This is a subroutine program executed when the system starts from the main program.

[t executes the home position return for all the axes by using the "Proximity dog type 1"

14 | Positioning 1

This is a subroutine program for the positioning control executed when the start signal is turned on from
the main program. It arranges six of the goods from the packing line onto the pallet.

The arrangement coordinate is calculated from the number of arranged goods.

When the number of arranged goods becomes 6, the number is reset to 0.

Point

Writing all the processes to a single program makes the program complicated and difficult to read when creating a program.
Dividing the program according to the control contents (creating subroutines), calling and executing them from the main

program makes the program simple and the program becomes easy to read.
In addition, the programming efficiency improves since there is no need to write the same processing details many times.
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The following shows the motion SFC programs in the sample system.

Mo 13-Home

Subroutine program Subroutine program

Pointing the mouse cursor to the figure of each configuration component displays each processing detail.

sition retum Mo, 14 : Positioning 1
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Motion SFC Parameter

Task Parameter
Conk. Transition Ct.
(Mormal Task Common)
3=
NMI Inkerrupk sekting
[ 10 [ 18
11 [ 19
12 [ 110
13 11
14 I 112
[ 15 113
[ 186 114
| 17 [ 115

The following two methods are available for starting the motion SFC program.

Automatically start when the motion CPU module is executed
By turning on the PLC READY flag (M2000) of the motion CPU module, any motion SFC program can be automatically started.
The sequence program to start the motion SFC program is unnecessary.
In the default setting, setting the STOP/RUN switch of the motion CPU module to RUN turns on M2000.

Set the program to be started automatically by the motion SFC parameter of MT Developer2.
Set "Auto." item of the program to "Yes". (The default setting is "No"))

Program Parameter
Mo, | Program Mame | Trans, | EMD Executing Fla Execution Task
i 10 Main Yes Mormal
11 Servo OM Mo Morrmal
12 Mowve position Mo Loral
13 Home return Ml " o o
14 Positioning] ho The program whose "Auto."” item is set to

"Yes" automatically starts.

The set value can be changed in the dialog
box displayed by double-clicking each

program.

o]

*

Cancel
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Start by using the motion dedicated sequence instruction from the sequence program

Any motion SFC program can be started by the motion SFC start request "D(P).SFCS" command from the sequence
program.

The motion control system coupled with the sequence control can be established.

[Command [Execution

| condition
ymbal) ] Command
DP. SFCS - | DP.SFCS | (n1) | (n2) —
Command
|| DP_ SFCS (n) | 2 | (O | (02)
Setting data Setting details Set by Data type
(First I/O Mo. of the target CPU)/16
Value to specify actually is the following. N
1 U 16-bitb
(nl) CPU No.2 : 3E1H, CPU No.3 : 3E2H, CPU No.4 : 3E3H e L oinary
(Note): Motion CPU cannot be set as CPU No.1 in the Multiple CPU configuration.
(n2) Motion SFC program No. to start. User 16-hit binary
Completed devices
(D1+0): Device which make turn on for one scan at accept completion of instruction.
(D1) Mete2 | (5] +1): Device which make turn on for one scan at accept abnormal completion of System bit
instruction.
{On completion of the error, D1 + 0 is turned on as well.)
(D2) Nete-l) | Complete status storage Device System | 16-bit binary

Mote-1: Omission possible with both of (D1) and (D2) omission.
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Motion SFC program

Configuration
component of the
motion SFC

Operation sequence
of the motion SFC

Positioning dedicated
device

Motion register

The following lists the contents you learned in Chapterl0.
The following points are very important, so please check them again.

This is a program similar to the flow chart for the motion control.
It is also easy to handle for a person who learns the motion control programming for the first time.

The motion SFC program is described by arranging and connecting the configuration component
(SFC chart symbols).
» START
Starts a program.
= Operation control step
Executes the operation control program.
* Motion control step
Executes the servo program (positioning control).
= Subroutine call/ start step
Executes the subroutine program (other motion SFC programs).
» Shift transition
Without waiting for completion of the previous step, shifts to the next step when the transition
conditions are satisfied.
= WAIT transition
After waiting for completion of the previous step, shifts to the next step when the transition conditions
are satisfied.
Jump and pointer
Moves a process to the specified pointer position.
« END
Finishes a program.

The basic operation sequence starts from "START" and finishes with "END".
If a program shifts to the transition, it does not shift to the next step until the conditions are satisfied.
Besides that, the sequence changes if the branch, subroutine, and others are executed.

This is a device which can access the status of the motion CPU module and each axis.
A part of the range in the internal relay (M) and the data register (D) is assigned.

With the motion CPU-dedicated device (Symbol: #), a motion controller can access the monitor values
and errur hislories ol each axis.
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G2 PROGRAMMING
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with MT Developer2.

In Chapter 11, you will learn the method of programming and debugging the motion SFC program of the sample system

[ SELECTING AND INSTALLING THE OPERATING SYSTEM

CSOFTWABRE .:::sisscsssssssssasssssnsnsnsnsnnnns "Chapter 6"
[ SYSTEM SETTIN(G ====t===s=ssssszssssssnanszanass "Chap'ter rk
[ OPERATION CHECK s==ssssssssssnsssnnnnsnnnnnns "Chapter 8"

pe

PROGRAM DESIGN

....... "Chapter 9"(BASICS OF MOTION SFC: Chapter 10)

-

lr PROGRAMMING s==ssssssssssssssasnsnansnnnns "Chapter 11" e"‘

Aarning procedure of Chapter 11\

11.1 Creating a Motion SFC Program
11.2 Converting a Program into
Practicable Format
11.3 Creating a Sequence Program for
Start
11.4 Debugging a Motion SFC Program
11.4.1 Debugging without using a
motion CPU module
11.4.2 Debugging the program of the

pe

OPERATION

sample system
11.5 Writing a Motion SFC Program
11.6 Executing the Motion SFC
Program
11.6 Completion of the Sample System

%
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>m Creating a Motion SFC Program ) 00

Program the motion SFC program of the sample system with MT Developer2.
You will learn the basic operation such as selection, arrangement, alignment of figures and connection and disconnection of

cables through programming.

Let's operate the programming of the motion SFC in the next screen.

io MELSOFT Serwee MT Developer? CVMELSECYe -bearnine¥Packing Equipment [Motion SFC 10 Mam] Y
tmmmmlmlmmIanuﬂp - X
Mﬁl L ETTIPVEY FEIRSTIL 1Y o jgigj, mal
& =] }F'\@ ,'r riﬁaﬂquém. “uk 4l [d il - __ = B
smi.- i e Bl uk R SEAEN
- g D x bmhapginu‘h ,.c_l 4 b »
LY autormat Refresh Setl A ~
= ) Servo Data Sertng Main
Servo Data
ey P smetes
Por areted Bleah —
= Limit Cutiput Dt [Bor\.rc-... i
Bl Mobion P Program I
L] Moo SFC Progyam M
Moten FC Par amaler
= B Mobion SEC Progeam G0
010:Main
0111 5erva OM
012 Mo purpllmn 3
0113 Mo b E‘ff_'___' '_'_I
014 Poitararg |
(E) Servo Program
- [ Servo Program G0
o)
LI ek &
(L -
L ¥ < *
| Output 2%
Q172D 5V13 Host Station Mo2
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»m Creating a Motion SFC Program

' MELSOFT Series MT Developer? G:¥MELSEC¥e-learning¥Packing Equipment
! Project Edit Find/Peplace  Wiew Check/Convert  Online  Debug  Tools  Window  Help

[=-§= Packing Equiprnent 10-9-30(3Y13)
+-| Swstemn Setting
Serva Data Setting
El Mokion SFC Program
‘ Mation SFC Program Mana

Makion SFC Progran
010:Main
011:5ervo O
012:Move position

|| 014:Positioning1

- i
+ES

]ﬁ Labels

Structured Data Types
+|-- Device Memary

Device Comment

The motion SFC program is created.

click (@ and go to the next screen.

C@IV2D  EW13 | Host Station Mo

KER
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>m Converting a Program into Practicable Format

After creating a program, convert it into a practicable format for the motion CPU module.
Programs which are not converted cannot be executed or stored.

P MELSOFT Series MT Developer? C:¥MELSEC¥e—learnme¥Packing Equipment - [Motion SFC 10:Main]

: Propct Edit FEnd/Replace VWew Check/Convert Online Debug Tools Window Help

S == qta I |WM~§-JMHWDFF LJJ_E:_EQ EHICKSE

=l e

NSA EimBo B0y X e MBS B
Gh ‘P HA BY $=) = B 0

SRS RaRn e HalElE s el

:
RIS

also possible.

" 3% Motion SFC 10:Main % || Click the Batch Conversion on the toolbar.
L * From the menu, [Check/Convert] - [Batch Conversion] is

i Qutput

Batch cormerting the mobion SFC progranm. ..
Connecting Motion SFC program (control code)...
Output

The conversion results of the programs are displayed.

)

=== Ermor: 0, Wanning: O
=== Bt Conversion End : Errer: O, Warnang: 0
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Start the motion SFC program of the sample system with the motion dedicated PLC instruction "D (P} .SFCS" from the
sequence program for start.

The following shows the sequence program for start of the sample system.
The motion SFC program No. 10 (Main) of the motion CPU module (No. 2) is started when MO turns on.

-
= Siari motion SFC K10.
-
5M403
oF— | {SET MO ]
Instruct
BxXec.
command
memo
= « Start K10. >
(L]
Sk—} [DPSFCS H3IEI K10 1
Instruct
BNBC.
command
mamao
{RST MO I
Instruct
BNEE.
command
meamo
16 {END ¥

* SM403 in the program is the special relay which turns off only at the first scan after the PLC CPU module has started.

Create the sequence program with GX Works2. (You cannot create sequence programs with MT Works2.)
Write the created programs to the PLC CPU module using Write to PLC of GX Works2.
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After the completion of the programming, check that the program operates according to the design.
We call the cause of incorrect operation (fault point) Bug and research and correcting works Debug.

Debug is an important work. Do not execute programs in the actual system without debugging.
If bugs are left, they may cause abnormal stop, malfunctions or troubles.

The functions to support debug are equipped in MT Developer2.

Mame Description
A function to simulate the execution of the program without a motion CPU module.
Simulator Use this in an environment where a motion CPU module cannot be provided for
debug.

A function to monitor the execution status and the status of the each device.
Monitor There are various monitor functions such as the function to monitor only registered
devices, to monitor the motion SFC program in execution.

A function to perform a test for checking the operations of created programs by
Device test turning on/off bit devices, writing the data of word device.
Debug can be performed without connecting the 1/O devices.

Precautions
Perform debugging without connecting I/O devices or machine to the motion controller system or servo motors.
Unintended operations may be caused by bugs.
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Use a Simulation function when a motion CPU module cannot be provided for debug.
The operation of the program can be simulated on the virtual motion CPU module on the software.

Precautions

motion CPU module.

™| MT Simulator2 g X Irem Status Description
Tools RUM Executes a virtual motion CPU module.
LED Switch STOP Stops a virtual motion CPU module. (initial status)
RESET Resets a virtual motion CPU module.
(This can be selected only during STOP.}
LED Displays the status of the motion CPU module or errors in
7-segment LED.
Switch
(" RESET (* 5TOP! (" RUN

* There is no guarantee that the motion SFC program operates according to the simulation after debug.
* Input or output of I/O modules are executed by using the memory for simulation.
« Therefore, the operation result of the simulation function may differ from the operation result of the actual
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Request or cancel of

debug mode

Debug the motion SFC program of the sample system with the simulation function.
First, shift an execution status of the program to debug mode.

In the debug mode, up to 4 stop positions of the program (which is called break point) can be specified.
The program stops when it shifts to the step specified as a break point.(This situation is called During break.)

During break, programs can be executed with the operation results or operations checked in one step at a time
by using the following functions.

Shifts the execution of the program to the debug mode or releases the debug mode.
When the program is shifted to the debug mode, the break function below can be used.

Execute or continue

Executes again or continues the program when the motion SFC program is during break or forced
end.

One step execution

Shifts the motion SFC program during break from the break point to next step.

Shifts the program to the next step forcibly when it does not shift to the next step at the transition

il because the conditions are not satisfied.
Break Ends the motion SFC program in execution or during break forcibly regardless of the break point.
Forced end Ends the motion SFC program in execution or during break forcibly.

Let's operate the debug of the motion SFC program in the next screen.
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>m Debugging the program of the sample system

! Project Edit

Find/Peplace  Wiew

O S0 e W 3 T e e B B 88 B = g 1| BR By [ [orine ChaneeoFF < S B B @ A

Check/Gonvert  Online  Debug  Tools  Window  Help

:ﬁ MELSOFT Series MT Developer? G:XMELSEC¥e-learnine¥Packing Equipment — [Motion SFCG 10:Mainl

-8 X

ido S ER) BN B p il

dmilpime i< [F]Fe 1 &8 (51 2] OR) B [ (Ch) LF) kP Ew) do

I;‘I!l E¢IE

 Project B x 3o Motion SFC 10:Main | 10 -
Packing Equipment 10-9-30{5413) A
Syskem Setting IFE1 B
Servo Data Setting
Mation SFC Program [G 3 ]
Mation SFC Progran Mana .
Mtion SEC Parameter P¥12 // Check start button is ON
= M_n:-ti-:nn SFC Program
.| 010:Main
L.] 011:5ervo OM IFBZ
L.] 012:Move position
L.] 013:Haorme return
] D14:Pasitianing1 (G 2]
- Serva Program IME001
4 Labels /{ Check the rise of the start butto
Skructured Data Twpes
+ Device Memory I
4% Device Comment
[F 6]
SET MEBOO01 /4 8tart rising note
SET PYZ // In ope|The simulation function is finished.
EST PY3 // Tnact1{Debugging of the motion SFC program is completed.
| |Click m and go to the next screen. b
< | 3 fiss &

1720 | 513 | Host Station Ho.2
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Write a created motion SFC program to the motion CPU module.
Before writing, check the following.

- Power supplies of a motion controller and servo amplifier are turned on.
» The RUN/STOP switch of the motion CPU module is STOP.

« A personal computer and the PLC CPU module are connected correctly.

‘ Trarecfar indorrnaton

Connacting nterface LS8 <> [PLCModde
Terget CPU - | StanNo.fost CPUType RITD Pz

5 Type [FVI3Q0 VER300E

Click the Parameter + Program button in the following Write to CPU window and perform writing.

== Parameter + Program button.

Select Al I_‘:ductml

I |

#]

= bl Program
E Motson SFC parameber, SPC used/unused sstting, Vison sersorn paramsber

EA Motion SFC Program (Control Code/Text) (*) Unnecessary when Motion SFC program is unused,
EA servo program (i)

= m Parsensber

are selected.

All parameters and programs ]

Execute writing J

Gz |

Click the ] | The motion CPU module information can be checked. J
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Execute the motion SFC program wrote to the motion CPU module.
Operate the switches of the PLC CPU module and the motion CPU module in the following procedures.
1) Reset the PLC CPU module and the motion
CPU module. PLC CPU module
Set the RESET/ STOP/ RUN switch of PLC
CPU to RESET.  RESET RN
Reset is performed by the No. 1 PLC CPU o .S?DP
module.
All CPU modules, including the motion CPU RESET/ STOP/ RUN
module are reset.
2) Check error generation.
PLC CPU module Motion CPU module

3) Execute the program.
Set the RESET/ STOF/ RUN switch of the PLC
CPU module and the STOP/ RUN switch of
the motion CPU module to RUM.

_ RESET RUN

=

STOP
RESET/ STOP/ RUN
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} Completion of the Sample System

Finally, check the operation of completed sample system using the animation.

Operate the animation in the following sample system by a mouse according to the instruction of

Flall"back_ SF'E'_E'd MNo.14 : Positioning 1
of the animation _ o Subrouting program
(=) Mormal Rl s T '

I Slow

i Frame advance

| [END]

The subroutine program ends and the flow returns to the main program

. In operation |

ar of arranged goods

Slopping (PY3)

Click |
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Convert a program

Debug

Simulation function

Debug mode

Execution of the motion
SFC

The following lists the contents you learned in Chapterll.
The following points are very important, so please check them again.

After creating a program, convert it into a practicable format for the motion CPU module.
Programs which are not converted cannot be executed or stored.

After the completion of the programming, check that the program operates according to design.
= We call the cause of incorrect operation (fault point) Bug and research and correcting works Debug.
* Do not execute programs in the actual system without debugging.

If bugs are left, they may cause abnormal stop, malfunctions or troubles.

Use a Simulation function when a motion CPU module cannot be provided.
The operation of the program can be simulated on the virtual motion CPU module on the software.

Up to 4 stop positions of the program (which is called break point) can be specified.
The program stops when it shifts to the step specified as a break point. (This situation is called During
break.)

During brake, the program can be executed using the following functions in one step at a time.

1. Reset the PLC CPU module and the motion CPU module.
Set the RESET/ STOP/ RUN switch of PLC CPU to RESET.
Reset is performed by the Mo. 1 PLC CPU module.
All CPU modules, including the motion CPU module are reset.
2. Checking error generation
3. Execute the program.
Set the RESET/ STOP/ RUM switch of the PLC CPU module and the STOP/ RUN switch of the
motion CPU module to RUMN.
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Now that you have completed all of the lessons of the MOTION CONTROLLER Basics (Real Mode:SFC) Course, you
are ready to take the final test.
If you are unclear on any of the topics covered, please take this opportunity to review those topics.
There are a total of 5 questions (23 items) in this Final Test.
You can take the final test as many times as you like.
How to score the test
After selecting the answer, make sure to click the Answer button. Your answer will be lost if you proceed without
clicking the Answer button. (Regarded as unanswered question.)

Score results
The number of correct answers, the number of questions, the percentage of correct answers, and the pass/fail

result will appear on the score page.

Correct Answers : 2
Total Questions - 9 To pass the test, you havf: to
answer 60% of the questions
correct.
Percentage - 22%
Proceed | | Review | | Retry |

« Click the Proceed button to exit the test.
» Click the Review button to review the test. (Correct answer check)
+ Click the Retry button to retake the test again.

»m Final Test ) ooc
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Select the 3 correct features of the operating system software (described as Operationg system software hereinafter).

Operationg system software is shipped with installed on a motion CPU module.

Operationg system software is needed to be installed on a motion CPU module.
~  Operationg system software is needed to be purchased separately from a motion CPU module.
~—  Operationg system software is enclosed with a motion CPU module.

~  Set the motion CPU module to the install mode by the rotary switch before installing the Operationg
system software.

~  Operationg system software is already installed, so you can use the motion CPU module soon after
the purchase.

Answer ] I Back ]
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Select the functions of the configuration components (such as step, transition) used in a motion SFC program.

Configuration component PFDGESEiI’Ig detail F’rDEESSil"Ig dEta“

START Main - 1. Executes the specified motion SFC program.

- 2. Without waiting for the completion of the previous
e e S LY step, shifts the program to the next step when the
Operation F1 v transition conditions are satisfied.
control step ! . . .

3. Jumps to the specified pointer Pn in the program.

Motion control Ki = - .
S . . 4. Finishes the program or the subroutine program.
Subroutine e 5. Branches to when the transition conditions are

ne L)
call/start step ' ' satisfied and not satisfied without waiting for the
Shift o = completion of the previous step.
transition ' 6. Indicates the jump destination pointer (label).
WAIT T — . . .
braneMon 5] L™ 7. When the previous step is the motion control step,
Shift Y/N —— . waits for the completion of movement and shifts to
transition the next step at the transition condition satisfied.
Jump » P [ [»] 8. Executes the specified operation control program.

9. Starts the program or the subroutine program.

Pointer — P1 _ v | prog prog

10. Executes the specified servo program.

Answer ] I Back ]
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" Program example 1

.
[ Test J
K22
GO
F2
8
[ END J

[ Answer ] [ Back ]

. Program example 2

-
|’

Test

™

K22

GO

F2

END

T
-/

~ Program example 3

Select the correct program where the program shifts to the next step after the completion of movement
of the motion control step.

Test j

K22

F2

F3

&

END

. y
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Select the 3 processes which should be executed before the positioning control when designing a motion SFC program.

~ Servo-on
~  Servo-off
JOG operation
—  Home position return
Current value change
~  Confirming that the start accept flag turns on

Confirming that the start accept flag turns off

Answer ] ’ Back ]
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Select the functions of the configuration components (such as step, transition) used in a motion SFC program.

--Select-- v _ —Select-- v |
----------------------------- e —————
' ' I |
_ --Select-- v )| --Select- |¥|| --Select-- A
' START I :
' | _|— -—Select—- v
|—|DP.SFGS ECEE N ('R EEEE P : d
: aR[IER H: [G100]
. T ' M2049/ /Servo-on accept?
'] Start program ! T /
. number , --Select-- v
: specification .I_ I Servo amplifier
--Select-- v | [K10: Real]
1 Start request instruction ' TING-2
B B M N B N N M Mmoo oo om o om ol A}US ‘I lﬂum pLS __S Iect__ v
Axis 2. 20000 PLS € -
YVector spead 30000 PLS/s |

1
END g
—-Select-- A

System setting Servo motor
Fixed parameter 1
Servo parameter
Parameter block

Home position return data
JOG operation data

Answer ] I Back ]
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You have completed the Final Test. You results area as follows.
To end the Final Test, proceed to the next page.

Correct answers : 0
Total questions : 5
Percentage : 0%
Proceed ‘ | Review ‘ ‘ Retry ‘

You failed the test.
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You have completed the MOTION CONTROLLER Basics (Real Mode:SFC) Course.

Thank you for taking this course.

We hope you enjoyed the lessons and the information you acquired in
this course will be useful in the future.

You can review the course as many times as you want.

Review‘ ‘ Close ‘




