Programmable Automation Controller

MELSEC MX Controller Basics
(Motion Control Startup)

This course is for participants who will establish a
motion control system using the MELSEC MX
Controller MX-F Model for the first time.

* This course is also suitable for MX-R Model users,
as it offers the equivalent explanations.

Click the Forward button at the upper right of the
screen to proceed to the next page.
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Purpose of the Course )

This course is intended for those who will establish a motion control system using the MELSEC MX Controller MX-F Model for
the first time and provides basic knowledge from system design to installation, wiring, setting, and programming.

You will learn about the knowledge required
for taking this course.

Basic Knowledge for Taking
this Course

Sample System Construction

Sample Program and Project Creation

Qperation Check

This course requires the basic knowledge of MELSEC programmable controllers, AC servos, and the positioning control.

PLCopen® is the registered trademark of PLCopen.
Windows® is a registered trademark of Microsoft Corporation in the United States and other countries.



NGLITS M Course Structure

The contents of this course are as follows.

Chapter 1 - Basic Knowledge for Taking this Course

This chapter describes the knowledge required for taking this course.

Chapter 2 - Sample System Construction

This chapter describes the hardware configuration of the sample system.

Chapter 3 - Project Creation

This chapter describes the settings using engineering software.

Chapter 4 - Sample Program and Operation Check

This chapter describes the program contents and the operation of the sample system.
Final Test

Passing grade: 60% or higher



How to Use This e-Learning Tool )

Go to the next page Go to the next page.

Back to the previous page Back to the previous page.

Move to the desired page "Table of Contents" will be displayed, enabling you to navigate to the desired page.

Exit the learning Exit the learning. Window such as "Contents" screen and the learning will be closed.




Cautions for Use )

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 uses the following software version.
For the latest version of each software, check the Mitsubishi Electric FA Website.

MELSOFT GX Works3 Ver.1.120A
MELSOFT MR Configurator2 Ver.1.165X

The following table lists the titles and document numbers of manuals related to this course.
Download the manuals from the Mitsubishi Electric FA Website as needed and refer to them.
Each chapter indicates its relevant manuals.

\YETIVE] \YETVEIN\ o}

MELSEC MX Controller MX-R Model User's Manual SH-082641ENG
MELSEC MX Controller MX-F Model User's Manual SH-082634ENG
MELSEC MX Controller MX-R Model Programming Manual SH-082644ENG
MELSEC MX Controller MX-F Model Programming Manual SH-082691ENG

MELSEC iQ-R/MELSEC iQ-F Structured Text (ST)

H-081483EN
Programming Guide Book SH-081483ENG

MR-J5-G/MR-J5W-G User's Manual (Introduction) SH-030294ENG
MR-J5 User's Manual (Hardware) SH-030298ENG
MR-J5 User's Manual (Function) SH-030300ENG

MR-J5-G/MR-J5W-G User's Manual (Parameters) SH-030308ENG




Basic Knowledge for Taking this Course )

This chapter describes the knowledge required for taking this course.
The relevant manuals are listed as follows.

Syntax of the ST language
B MELSEC iQ-R/MELSEC iQ-F Structured Text (ST) Programming Guide Book
Ej MELSEC MX Controller MX-F Model Programming Manual

Instructions supported by the ST language
D MELSEC MX Controller MX-F Model Programming Manual

Labels, structures, and program examples
B MELSEC MX Controller MX-F Model User's Manual”
Ej MELSEC MX Controller MX-F Model Programming Manual”

" For users of the MELSEC MX Controller MX-R Model, refer to the user's manual and
programming manual for the MX-R Model. This also applies to the following chapters.

_ Subject of this Course )

In this course, you will learn how to control the mechanism of a one-axis ball screw by using the MELSEC MX Controller MX-F
Model and MELSERVO-J5 series AC Servo.

The following PTP (Point-To-Point) motion™ is the subject of this course.

*1: Movement between one point to another.



_ Flow of this Course

The following shows a flow of this course.

Chapter 1 Basic Knowledge for Taking this Course

This chapter describes the knowledge required for taking this course.

s 2

-
Chapter 2 Sample System Construction

This chapter describes the hardware configuration of the sample system.

This chapter describes the settings of the system configuration and
procedures for test operations of the servo motor.

L

L 2

Chapter 3 Project Creation

This chapter describes the hardware configuration of the sample system.
This chapter describes the settings of the system configuration and
procedures for test operations of the servo motor.

L 2

Chapter 4 Sample Program and Operation Check

This chapter describes the program contents and the operation of the
sample system.




_ PLCopen® Motion Control FB )

PLCopen® is a third-party organization, aiming at improving the development efficiency of PLC applications, promoting the
international standard IEC 61131-3 for PLC programming, and creating and certificating the standard function block (FB)
specifications that are independent of the vendor.

Using the FB specified by PLCopen ®enables the programming independent of PLC manufacturers since the 1/0 and operation
specifications of the FB are standardized.

This makes the program structured and improves the reusability, resulting in the reduction of engineering cost.

The motion control is defined as Motion Control FB.

The MELSEC MX Controller is compatible with this Motion Control FB (hereafter, referred to as MCFB) and uses this FB for
programming.
(For details, refer to Chapter 4.)

Example) MC_MoveRelative (Relative value positioning control)

MC_MoveRelative

=t DUT:Axis Axis:DUT p——
= B:Execute Done:B =
== B:ContinuousUpdate Busy:B [—
=t L:Distance Active:B [

L:Velocity CommandAborted:B
==t L:Acceleration Error:B |
== L:Deceleration ErrorlD:UW |——
m— L:Jerk
=t W:BufferMode
=t UD:Options




_ Programming Using ST Language

Basic rules of the ST language (excerpt)
The following shows a part of the sample program.

V& (G_bPoszit -mm.ﬂ:?-::FFALSE)[;_-}v

251
8 bJo P'Euat =] D[h bHomeBus

ty, MOw Jog 11
a%;'3/| = Axi=0001.4xisRef |,
30} JogForward := G_bJogForwardChD & (G hJﬁaEhPIuh dCHD=FALSE) & bJogEnable ,//lnput X1
31| Jo = (G _bJogForwardCMD=FALSE) & G_bJogBackwardCMD & bJogEnable ,//lnput X2
37| Yelocity = G_ledogVelocity,
2 Acceleration:= G_ledoghcce
34{] Deceleration:= G_leJoglec
35| Jerk = i_ledoglerk
36 L 0ptions = HO,//0:mchcclec
711/ /Done =» ?BOOLY? ,
38!| Busy =» G_bJogBusy //,
39| /S ket ive => 7BOOL?
43| //CommandAbor ted =» ?BOOLY? ,
A1 //Errar =» ?BOOL? ,
421 //ErrorlD =» THORD?
437);

Comment

All the statements after // or staternents
between /* and */ or (* and *) are
comments.

Add a semicolon " at the end of all the
statements,

The format of "<variable> :=
<expression=;" is an assignment statement.
Store the result of the formula on the right
to the variable on the left.

Function block

Start the function block.

1) FE name

2) Indicated by input variables ":=",

3) Indicated by output variables "==".



_ Label, Array, and Structure )

(1) Label, array, and structure
In MELSEC MX Controller programs, labels are used instead of devices and buffer memory numbers.
A label is a variable (a string) used for I/O data or internal processing.
By using labels, you can write programs without considering device and buffer-memory sizes.
Therefore, programs that use labels can be easily reused in systems with different module configurations.
An array is a data type representing an aggregation of labels of the same data type as a single name.
A structure is a data type representing an aggregation of labels of different types as a single name.

(2) Label type

* Local label A local label can be used only in the declared POU and cannot be used in other POUs.
Each local label is defined by a name, class, and data type.

* Global label - A global label provides the same data within a single project.
It can be used in all programs, including program blocks and function blocks.
Each global label is assigned a name, class, and data type.
A device can also be assigned.

« Module label - A module label is automatically generated by the engineering tool for each module and is
unique to that module. It can be used as a global label.

» Network label - A network label enables access to other modules on the network. It can be used as a
global label.



_ Label, Array, and Structure )

(3) Label data type
The following table lists the main label data types.
The sample program in this course uses label prefixes to indicate data types.

Data type Range Prefix
Bit BOOL FALSE(O), TRUE(T) b
WORD
Word (unsigned)/bit string (16 bits) © 0 to 65535 u
(UINT)
. L . DWORD
Double word (unsigned)/bit string (32 bits) 0 to 4294967295 ud
(UDINT)
Word (signed) INT -32768 to 32767 w
Double word (signed) DINT -2147483648 to 2147483647 d
Single-precision real number REAL 2128 15 27126 (o »-126 1 »128 e
Double-precision real number LREAL 21024 ¢4 »-1022 o »-1022 4, 1024 le
. T#-24d20h31mM23s648ms to
Time TIME T#24d20h31m23s647ms tm
TIMER is a structure.
Timer TIMER S (contfact): BOOL td
C (coil): BOOL
N (current value): WORD

For global labels, "G_" is added to the beginning of the label name.



_ Label, Array, and Structure )

(4) Label registration method

e Local label
Double-click [Program] — [Program name] — [Local Label] in the project tree to open the local label editor. Each program
has its own local label settings.

e Global label
Double-click [Label] — [Global Label] — [Global] in the project tree to open the global label editor.

M

I Label Mame Drata Type Class | Initisl Wal | Constant | English (Display Target)
'’ 1 [MoFower] [ME Power VAR v *
- 2 bPowerStatus Bit VAR |_§|uo OM/OFF status
ol S 3 bReadyStatus Eit WAR - Ready OM/OFF status
. : T 4 bPowerBusy [Eit VAR MG Fower Busy

§  bPowerError Bit VAR - MC Fower Error

5 uPowerErrorlD ‘Word [Unsigned] /Bit String [1 6-bit] |VAR MC Power Error ID

7 bJogEnable BEit WAR Jog Operation Enable

] MCv.Jog MCv. Jog VAR

9 -

Example of the local label editor
Label Mame Crata Type Class Initial Value | Constant Englizh(Display Target)

1 G JeJog Velocit LOAT [Double Precision] |VARGLOBAL « JOG Webocity

2 [EFJopT_ELon [Double Precision] |VARGLOBAL « J0G Acceleration

a GleJogDec FLOAT [Double Precision] |[WVARGLOBAL JOG Decelerstion

4 G leJogJerk IFLOAT [Double Precision] |WARGLOBAL JOG Jerk

[ G bJogBusy Bit VAR GLOBAL « MC_ Jog Busy

B G bPositioningReq Eit VAR GLOBAL « Positioning Request
7 GleFointOAddress FLOAT [Double Precision] |VARGLOBAL Home Position Address
8 GlePointl Address |FLOAT [Couble Precision] |VARGLOBAL « Positioning Address
] G bHomeBusy Bit WARGLOBAL « MC Home Busy
10 |GESRWOMNCMD |§ii WARGLOBAL Servo OM

Example of the global label editor




Sequence and motion control are combined into a single program, making it simpler.

Initial execution type program
This program is executed only once when the MELSEC MX Controller is
powered on or when its state is changed from STOP to RUN.

Scan execution type program
This program is executed only once per scan. The execution starts from the
next scan right after the initial execution type program is executed.

Fixed scan execution type program

This is an interrupt program which is executed at a specified time interval.
Different from a normal interrupt program, this type of program does not
require the interrupt pointer (I) or IRET instruction and is executed for each
program file unit.

Event execution type program

This program starts execution when triggered by a specified event. The
program is executed in the order specified by the program settings of the CPU
parameters. If the execution conditions of the specified trigger are met when
the execution turn of the event execution type program comes, the program is
executed.

Standby type program
This program is executed only when its execution is requested.

No execution type, unregistered program

This program is not executed on the MELSEC MX Controller. Programs with no
execution type specified (if selected) are written to the controller.
Unregistered programs are not written.




1.7 Summary

In this chapter, you have learned:

o PLCopen® Motion Control FB
e Programming Using ST Language
e label, Array, and Structure

e Program Type

Important points

PLCopen® Motion Control FB

PLCopen®, a third-party organization, develops the standard FB specifications that are independent of the

vendor.

The motion control is defined as Motion Control FB.

Programming Using ST Language

All statements end with a semicolon ";
The assignment statement is represented by <variable> := <expression>;.

The input variable of the FB is indicated by ":=", and the output variable is indicated by "=>"

Label, Array, and Structure

The label types include the local label, global label, module label, and network label.
An array is an aggregation of labels of the same variable type.

A structure is an aggregation of labels of different variable types.

Program Type

The program execution types include the initial execution type, scan execution type, fixed scan execution

type, event execution type, standby execution type, and no execution type/unregistered program.




[ ETI TP M Sample System Construction

This chapter describes the hardware configuration of the sample system and the test operation procedure.
The relevant manuals are listed as follows.

System configuration and wiring
D MELSEC MX Controller MX-F Model User's Manual
D MELSEC MR-J5 User's Manual (Hardware)

_ Machine Configuration

Use the mechanism of a one-axis ball screw. The machine specifications are as follows.

HK-KT13W servo motor
Encoder resolution: 26 bits (67108864 pulse/rev)

Ball screw Reduction ratio 1:1
Lead 10 mm (directly connected to
the motor axis)

Reverse rotation
stroke limit Bessiraitied Forward rotation
LEXIERILY-C0Y stroke limit

Forward rotation

-10mm 0 mm e i direction (CCW)

{(home position)



_ System Configuration

The system configuration is as follows.

MELSEC MX Controller MX-F Model
IP address (192.168.4.249)

[ZEITET

it MELsEC
[

USB cable
(Connector type: Type-C)

- —-

CCLinkIE TSN

MR-J5-10G

HK-KT13W

Remote station 1 (192.168.4.1)

Hardware stroke limit signal,
proximity dog signal,
and forced stop signal




Wiring )

\_/

Connecting a servo motor and a servo amplifier

(1) This section describes the power supply wiring for the MELSEC MX Controller MX-F Model.

e Connect the power cable to the +24V and 24G terminals on the power terminal block.

e Ground the FG terminal on the power terminal block with a ground resistance of 100 ohms or less.

24 V power supply

- +

External power supply
(24 V DC)

Ground resistance
of 100Q) or less

The following table describes the wire that can be connected to the power terminal block. It is recommended to use ferrules for
reliable connections (when processing wires, use dedicated crimping tools).

Wire size
Number of wires
Ferrule with Ferrule without

insulation sleeve insulation sleeve

connected per terminal  5id wire, stranded wire

22 to 16 AWG 22 to 16 AWG

i 22 AWG (0. 2
One wire G (0.3 mm?) (0.3 to 1.5 mm?) (0.3 to 1.5 mm?)




m Connecting a servo motor and a servo amplifier )

For the servo motor power cable and encoder cable, use the MR-AEP1CBL2M-A2-L option cable (single cable type).

CN2

\ MR-AEP1CBLZM-AZ-L

HK-KT13W



m Wiring a power supply and network cables )

(2) Wiring the power supply of the servo amplifier

Wire the power supply to the main circuit power supply (L1, L2, and L3) and control circuit power supply (L11 and L21) of the
servo amplifier.

The following shows the schematic diagram. Actual wiring and applicable wire size vary depending on the capacity. For details,
refer to the user's manual for the servo amplifier used.

e Always use a molded-case circuit breaker (MCCB) with the input cables of the main circuit power supply.

e Always connect a magnetic contactor (MC) between the main circuit power supply and the L1, L2, and L3 terminals of the
servo amplifier.

200 to 240 V AC

=

Molded-case
circuit breaker
(MCCB)

Magnetic
contactor
(MQ)




m Wiring a power supply and network cables )

(3) Wiring a network cable
Wire a network cable (CC-Link IE TSN cable) that satisfies the following standards.

Communication

Ethernet cable Connector Standard
speed

Cables that satisfy the following standards

Category 5e or higher, straight cable RJ45 o IEEE 802.3 (1000BASE-T)

1 Gbps (double shielded, STP) connector

e ANSI/TIA/EIA-568-B (Category 5e)

Inside the display cover

188 18g
L3 :"’z.
o (=3 o =3

ipa*  cipi?

SWOo Swi1

CC-LinkIE TSN

|P address: 192.168.4.1



m Wiring peripheral circuits )

(1) 1/O circuit of the servo amplifier
Wire the 1/O circuit of the servo amplifier as follows.
Wire the proximity dog signal, forward/reverse rotation stroke limit switches, and forced stop switch.
In addition, configure the circuit in which the magnetic contactor (MC) is turned off by ALM output.

CN3
20] EM2 -
2| Lsp ~
12| SN ~
19| DOG
5 | DICOM It
24V DC
3 | DOCOM i}
15| ALM [aa] l

&

(Note) In this course, the STO function is not used. Thus, do not disconnect the short-circuit connector supplied with the
servo amplifier from CN8.



m Wiring peripheral circuits

(2) External circuit of the MELSEC MX Controller MX-F Model input terminal block
Wire the external input circuit of the controller as follows.

X0 | Servo ON
Positive rotation
X1 command

Reverse rotation
X2 JOG command

X3 | Homing command

X4 | Positioning start

XF | Error reset
| |

S/S | S/S terminal L
24V DC

Use the alternate operation switch only for Servo ON (X0),
and use the momentary operation switch for other signals.




_ Test Operation )

After the wiring is completed, perform a test operation with a single servo amplifier to check the rotation direction and others.
Follow the procedures below to perform the test operation.

(1) Turn off the servo amplifier and programmable controller.
(2) Turn on the DIP switch (SW3-1) of the servo amplifier.

o ON
HHH il
. 12

t

1 Set SW3-1 to the "ON" state.

(3) Connect the servo amplifier and a personal computer with a USB cable or Ethernet cable. (Note)
(4) Turn on the servo amplifier. "TST" is displayed on the display.
Servo amplifier

MELSERVE- 5

CCLinklE TSN

Motor-ess Operation...
DO Forced Output...
Program Operation...

Test Mode Information...

'MELSOFT MR Conficurator?

Once you start test mode, normal operation by external input | When not use limit switch, please turn on “Limit switch automatic

signal will be invalid ON" check box.

.E@Anﬂ Vl
Setting
Motor speed P00 (2] rjmn
(1-6700)
Accel. jdecel. time constant 1000 55| ms
(0-50000)
[ Limit switch automatic ON
[ )| Forward cow ][ [@|Reverse CW I r 4

[¥] Rotation only whie the CCW or CW button is being pushed

The SHIFT key can be used for forced stop,

(6) Check the rotation direction and machine operation.
(7) After the test operation is completed, turn off the servo amplifier, and turn off the DIP switch (SW3-1).

(Note) When using an Ethernet cable, change the project of MR Configurator2 to a multi-axis project.

Tips
When using multiple servo amplifiers, connect them via Ethernet, eliminating the need to replace cables.




In this chapter, you have learned:

e Machine Configuration
e System Configuration
e Wiring

e Test Operation

Important points
Machine Configuration

System Configuration

Wiring

Test Operation

Use a one-axis ball screw in the sample system.

Connect the MR-J5-G servo amplifier to the MELSEC MX Controller MX-F Model.

Use the option cable (single cable type) for the servo motor.
Set the IP address fourth octet of the servo amplifier with the rotary switches.
Connect the proximity dog signal, limit switches, and forced stop switch to the servo amplifier.

Connect operation command switches to the MELSEC MX Controller MX-F Model input terminal block.

Change the DIP switch setting of the servo amplifier, and connect it to a personal computer.

Check the rotation direction of the servo motor and machine operation using the test operation function of

MR Configurator2.




[ ET T Project Creation )

In this chapter, you will learn how to create projects required for operating the MELSEC MX Controller by using the sample
program.

Start GX Works3 and follow the instructions on the windows.

Or, download the following sample program and check the settings.

Sample_MXContBasic_en.zip GX Works3 Ver.1.116W or later is required.

The relevant manual is listed as follows.

System configuration and wiring

Ej MELSEC MX Controller MX-F Model User's Manual



_ Creating a New Project )

(1) Select [Project] — [New] in GX Works3.
In the following window, select the controller type/model and the programing language.

For the sample program, set the type/model to [MXF100] and the program language to [ST].
After completing the settings, click the [OK] button.

New

Series I MX Controller v
ITvpelModd I MXF 100 v I
Number of Axes P 8 axes o
Built-in Network Type T Ethernet+CC-Link IE TSN v
IlProgram Language &g ST v I

—

(2) Click the [Yes] button.

ELSOFT GX Works3

It is recommended to create a user name to log in for the
selected type/model, Please create a user name to log in to
this project.

Do you want to create a user name to log in?

Yes | No

(3) Set each item"" and click the [OK] button.
Save the project with a name.

Enable User Authentication

= ]

Administrators

Grant ful access to all functions.
Itis required to set a password for this user group.

Password: ]

I Re-enter Password: I

EnteredPasswordStrength: @ @ @

Unable to use the single-byte space and #+-: strings for User Name.

Please enter the password with 8 to 64 single-byte characters, numeric characters,
alphabets A-Z, a-z, sngle-byte space and 1"2§%80"+,-./;; <=>?@[¥]~_" {[}~.
Passwords are case-sensitive.

To change the password strength setting, press the button shown below.

o

*1 You can set a password to prevent theft, tampering, and unauthorized execution resulting from unauthorized access.
For details, please refer to the manual.

Password Strength Setting...

(4) Set each item as follows. You can set whether to use the module label and sample comment.

To change these settings, click the [Setting Change] button and set "Use Module Label" to "Yes".
Click the [OK] button to create the project.

MELSOF

[C] Do Not Show this Dialog Again | oK




_ Creating a New Project

(1) Double-click [Module Configuration] in the project tree.
When the following window appears, click the [OK] button.

B Module Configuration

When you finish editing Module Configuration, fix the
parameters to reflect to their respective functions.

#51 Initial .
= i Scan [ Do not show this dialog again.

You are able to change this setting through the
Options menu.

[ B *tciube Contgraration =

i ann
MR e A X ar
Dupley Taerget: Al
M Controtier {MX-F bodel)
Ingut
[ Dutput_
(5]
[
| Communicaton Adsples
Ariakor debnpter
Extenisicen Pover Supghy Mosdule
[ input
Output
"o
[ Analog Inguat
Aealeg Output
Tarmperature Control
[T
|_Pults 11D, Paalticaineg
Iniaemation Madule
Hetwork Module
| General Mosiule

'Dom.“- Hatary | Mot 'lelw |

T — IO s el




_ Network Settings )

(2) In the Navigation window, go to [Parameter] — [MXF100-8] — [Module Parameter (Port 1: CC-Link IE TSN) —
[Module Parameter (CC-Link IE TSN)] — [Required Settings], and set "Network No." and "IP Address".
(This sample program uses the initial value.)
Network No.: 1
IP Address: 192.168.4.249

Setting [tem List Setting Item
input the Setting Item to Searct “ - ltom Setting
- Station Type
- Station Type Master Station
b 73 Required Settings
Network No i e ) .
Parameter Setting Method Setting Method of Basic/Application Settings Parameter Editor
Station No /IP Address Setting | |- Station No./IP Address Setting
+ (% Basic Settings Station No /IP Address Setting Method Parameter Editor
+ . Application Settings (=] Station No.
Station No 1]

192 168 . 4 .249

# Unregistered Program

FB/FUN

g
@& Labe

Set the station type -

Hestore the UDetault

Check Settings

[tem List Find Result




Network Configuration Setting )

\_/

Network parameter (network configuration)

(1) Network configuration setting
In the Navigation window, go to [Parameter] — [MXF100-8] — [Module Parameter (Port 1: CC-Link IE TSN)] —
[Module Parameter (CC-Link IE TSN)] — [Basic Settings], and double-click in "Network Configuration Settings".

Setting

Configuration

B & Program

tion tin

ration Settings <Detailed Setting”

h LI O IA DN 1LL
1 Initial

Network Configu
: % &
= ¢ Scan “E i@ Settings
m 1 1 f3 Required Settings Refresh Settings <Detailed Setting>

Station Type 5 Network Topobgy
Network No —
Parameter Setting Method Network Topology Line/Star

Address Setting Communication Period Setting
-1 Basic Period Setting
ration Settings Setting in Units of 1us Not Set

o iy

@ Refresh Setting

Communication Pariod Interval Setting (Do not Set it in Units of 1us) 100000 us
Network Topology griay a x " .

s X X Communication Period Interval Setting (Set it in Units of 1us) 100000 us
Communication Period Setting s Re on Ti 2000
Connection Device Information yatam Hasevathn Tims it
Device Station Setting Cyclic Transmission Time 50000 us

+ M Application Settings Transient Transmission Time 48000 us
Multiple Period Setting
Normal-Speed x4
Low-Speed x16
Set the network configuration a

Hestore the Detault

Check Settings

Item List Find Result

Apply




u Module parameter (CC-Link IE TSN)

(2) Adding a module

E MELSORT | JB) €C-Link IE TSN Configuration (Port 1)

B¢ © CC-Link [ETSH Configuration  Edit  View Close with Discarding the Setting Close with Refiecting the Setting

ConnectedDisconnecied Module Detection Smgle Display
Maode Setting: Oniine (Urscast Mode) Asmgrment Method: Font/Start ~
Connected Count (Cur. Ma ) 1738
A Mo, Miodel Mame sTAS Staton Type gt b E FLoHRy
| | Labed Points Seart End Pants £
¥ | 0 iostStabon 0 Master Staton 8]

Abdgic bnt

H General CC-Link [E TSN Module

0 GG-Link E TSN Module (Mitsubizhi Electr|

B Genaral-Purpose AC Servo
L MR-5-G

LR
L vR-E-GeR

3=fxis Unific

L MR-EW3-G BC Axis
[ General purpose Inver ter
@ DG lrwput
@ Transistor Ouiput
E /0 Gombined

i Function

& large capaci
Bue in the dev
e device

& device value
file files to the
iles from &
tre the master

* the maticn ¢

[Outlire]

[Serve Arplitisr(MELSERVIO-JS Sarles] Single Axis
[Specitication]

ICC-Link E TSN Chss B

.

Hebwork Label Uisage Status: [Used in Al Statiors
*Thee network kabsed only can be used by the remate station,

The module has now been added.
Click [ # ) to proceed to the next page




u Module parameter (CC-Link IE TSN) )

(3) Remote station setting
B 5507 | B CC-Link IE TSN Configursion (Port T)

it E TN Class B

Continue to the next page.
1 Click [ # ) to proceed to the next page.

Stk Labe Lsage S Ul i M Stators
“The network abel only @n be used by T remose sson.




u Module parameter (CC-Link IE TSN) )

(3) Remote station setting (continued)

E VO Combined

Outline]
Ampbfis-(MEL SERVO-JS Seriss) Single Axie | fEanbe

i E TSN Class B

Continue to the next page.
% Click [® ) to proceed to the next page.

Spmswork L Lsage S Ul i M Stators
“The network abel only @n be used by T remose sson.




@2 viodule parameter (CC-Link IE TSN)

(3) Remote station setting (continued)

N £ MELSOFT X Worls3

Project View  File Took

Window Hep

Paramcier Seitng(l) Parameter

489 TE Ok
§ Project 1 x
i.ﬁm
+ B Station MR 5-G (-1
) Parsmeter
B} Meverork Parame

Farameter Setting X |

. [Promcaon coondnason setang
Gan/fitey POM5L Corveds 1B S100 =008 Sekelon G1U=S\A¢FMj
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(3) Remote station setting (continued)
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(3) Remote station setting (continued)
i Project Edt FndMepiace Cowert View Ouline  Debog g Diageostics  Tool el -8 x
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AR CT AR R IEHEN AR O 2SR L T B oL imamsy o
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The remote station has now been set.
Click [ » | to proceed to the next page.
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(4) PDO mapping
PDO is an abbreviation for Process Data Object, which is one of the communication profiles of CANopen objects.
PDO communication is equivalent to the conventional CC-Link cyclic transmission.
The object dictionary (OD) can be accessed directly.

PDO mapping links data (objects) to be sent and received between the controller and devices in cyclic transmission (PDO
communication).

When adding remote stations or changing the IP address, perform the PDO mapping again.

Digital Inputs has been added to the PDO mapping so that the input signal status of the servo amplifier is sent to the MELSEC
MX Controller in cyclic transmission.
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(5) Refresh setting
Double-click <Detailed Setting> in "Refresh Settings".
Set the refresh target for SB and SW to "Module Label".

Ug Navigation

nput the Setting ftem to Search | i . - - LL . - Setton
. e mmeleiiluntinienie I N k Gonf {CC—Link IE TSN Configuration)
Netwark Confaguration Settings <Detailed Setting>
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Metwark Confieurstion Settines (GG Metwork Tepology Line/Star
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Communication Period Setting Setting n Units of lus Mot Set
Cennection Device hiormation [t Ncatting em
Device Staticn Seting (|
@ foplication Settings Svsten
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Transie N Link Side CPU Side
- Multiple F ; Device Mame | Ponts | Start | End
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Lowsl - |SW | 4096 00000 0OFFF | Moduk |
2 - - =
Set tranzfer ral 2 “
1| -
§ -
1] -
8 P “
Tem List  Find Result Cheek 10| -
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(6) Confirming module parameters
When the window returns to the main window of GX Works3, confirm the set parameters.
Be sure to click the [Apply] button at the bottom right of the window.
The "Assign Axis" window appears. Click the [Create] button.
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_ Motion Setting

Configure the parameters for the axis created in the network configuration setting.
In the Navigation window, go to [Motion Setting] — [Axis], and double-click [Axis0001].

Navigation

B | O | £ |an

iquration

21 Initial




m Axis registration

Setting the driver unit conversion
The "Axis Parameter Setting" window appears.
Set the command unit, electronic gear, and limit values.
In this course, set the items in the red flames as shown below.

1) Click the [...] button on one of the setting fields for the
driver unit conversion numerator, driver unit conversion
denominator, or position command unit to open the
"Electronic Gear Setting" window.

Select Folder Display All Data — 1

Ttem Axis0001
oz

Control Cycle Setting  (:Automatic setting
Absolute Position Contr - 1 Automatic Settne (Acqf
Absolute Position Refer 3Machine Feed Value Machne Components :
Ring Counter Enabled € (:Disabled

Ring Counter Upper Lin 100000000000 um
Ring Counter Lower Lin - 100000000000 um
Position Command Unit um

Position Command Unit

Ball Screw, Horzontal

Position Command Unit um

Lead of Ball Screw (PB) 10000.0 [um)]

-

7 1

Calculate reduction ratio by teeth or diameters

Reduction Ratio Setting

D Onit

- onve O 000 um
Limit Parameter Set Limit Parameter
Torque Limit Maimum 10000 %
Negative Direction Torc 3000 %
Positive Direction Torqu 3000 %

Enfoder Resolution 67108864 [pulse/rev]
Spttng Range

2) Enter the machine specifications in the
"Electronic Gear Setting" window.

In this course, configure the settings as follows.
Machine Components: Ball Screw, Horizontal
Position Command Unit: um

Lead of Ball Screw (PB): 10000.0 [um]

<Axis Parameter> — *n Calculate &as P, I
Axis Pr Drive_UnitConwRatioNum
Set the numerator to convert the command unit of the motion syst

[Real Drive Axis)

Target Position Inside Motion System [controller unit] x Driver Uni
Denominator = Target Position Fiside Driver [diver unit] EERTE S .
Please set corresponding values, eg, the resoltion per motor revo Driver Unit Corversion Numerator 67108864
movement amount at that point in controller unit as the driver unit ¢ Driver Undt G S Bk 10000

river side Is calculated as 1°1.

{ ni ron

Restore the Default Settings et
As a regult of calculation, no emor occurs In the movement amount.
Applyir the calculation result above,

3) Click the [Calculate Axis Parameters]

button to

calculate the values of the

position command unit, driver unit
conversion numerator, and driver unit
conversion denominator.

the error for every 00 [um] (movement amount) youperform is about

0.0 fum]

=2 -

4) Click the [OK] button to
apply the calculation
results.
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To use the MR-J5-G servo amplifier input signal in the program, register the network label.

1) In the Navigation window, go to [Parameter] — [MXF100-8] — [Module Parameter (Port 1: CC-Link IE TSN)] — [Network Label
Setting].

2) Inthe "Network Label Setting" tab, select the data for labeling. Select [RWr15] of the MR-J5-G in this course.

3) Click the [Create Label] button to create the network label of the selected data.

No. IP Address Model Name Device Label/Structu Data Type Labeling Target Arrayed Target Data Type

7 J] MR-J6-G MR_J5.G_001 Entire Device O ] -

R0 O - Wiord [Unsigned]/Bit String [16-bit]
R 1 @] - Wiord [Signed)]
Riiw2 a - Double Word [Signed]
Ritind 0O - Double Word [Signed]
R a = ‘Word [Unsigned)/Bit String [16-bit)
Riw7 @) = Word [Unsigned)/Bit String [16-bit]
R O = Word [Unsiened]/Bit Strne [16-bit]
Ribind O - Wiord [Signed]
R @) - Double Word [Unsigned]/Bit String [32-bit]
R G O = Wiord [Unsigned]/Bit Strng [16-bit]
RWWwD O - Word [Unsigned)/Bit String [16-bit]
R¥wE O - Wiord [Unsigned]/Bit String [16-bit]
RwF 0O - Word [Unsigned]/Bit String [16-bit]
Rt 10 @) - Wiord [Unsigned]/Bit String [16-bit]
Rt 11 O = Wiord [Signed]
R0 O = Word [Unsigned]/Bit Strne [16-bit]
Riwr 1 (@] = ‘Word [Signed]
Rr2 a = Double Word [Signed]
Riwrd O = Double Word [Signed]
RS O - Double Word [Signed]
R s a - Word [Unsigned)/Bit String [16-bit]
RS @] - Wiord [Siened]
Rk A a =) Wicrd [Signed]
RWB a - Word [Unsigned)/Bit String [16-bit]
RWC Q = ‘Wiord [Unsigned]/Bit String [16-bit)
RWrD a = Word [Unsigned)/Bit String [16-bit]
RWE a - Wiord [Unsigned)/Bit String [16-bit]
R F 0 - Word [Unsiened)/Bit Strne [16-bit]
R 10 a = Double Word [Unsigned)/Bit String [32-bit]
R 12 O - Double Word [Unsigned)/Bit String [32-bit]

Explanation
The /O data exchanged between the device stations of built-in CC-Link IE TSN and the CPU module by cyclic communication can be registered as a label a

I ‘Create Label is executed, the label selected in ‘Labeling Target’ will be registered to the global label list (NW+Global).

[Cantion]

= If 'Create Label is executed, the all labels/structured data types created from this window last time will be deleted and new labels/structured data types will be created
= The background of ‘No’ n the window will be displayed n yellow for the device for which addition/change exists in the network configuration after creating the label last

time. Please execute ‘Create Label again if necessary.

- Tf 'Create Label is not executed, the edited content in this window will not be saved in the project

Structure Array Setting . Update Network Configuration Info ) Create Label



u Network label registration )

The created network label is registered in [Label] — [Global Label] - [NW+Global1] in the Navigation window.

1] 57Byte 'iE Global [Global Label Setting] i— NW+Global1 [Global Label Setti..

Easy Display [ Digplay Setting

Labe| Mame Olass Aszipn [De | nitisl Value | Oonstent EnglishDiz
R 5

Dsts Type
[R5 G001 Deialinpats ||Double Word [Unsigned] /Bt String [32-bit]] . [VARGLOBAL |
| I | -1 | | |
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The following is a list of global labels used in this course.
Go to [Label] — [Global Label] — [Global] in the Navigation window and register them.

2 s s ot s,

| Filter | Easy Display [ Digplay Setting Check
Label Name Data Typs Class Azzign (Device/Label) |1 5 English(Display Target)
1 [GleJosVelocity LOAT [Double Precision] | | [VARGLOBAL = JOG Velocity
2 Gleoghoo FLOAT [Double Precision] | VAR GLOBAL JOG Acceleration
3 GleJogDec FLOAT [Double Precision]|  [VAR GLOBAL - JOG Deceleration
4 GleJoglerk FLOAT [Double Precision] | [VARGLOBAL « JOG Jerk
5 G bJogBusy Eit .. [vARGLOBAL - MC Jok Busy
6 GbPositioningReq Bit . |VARGLOBAL - Pasitioning Request
7 |G lePointOAddress FLOAT [Double Precigion] | . |[VARGLOBAL Home Position Address
8 GleFointlAddress FLOAT [Double Precision] | . [VARGLOBAL Positioning Address
9 |G.bHomeBusy [Bit VARGLOBAL = MG Home Busy
10 |G BSRVONCAWD Bit . [VARGLOBAL - Sarvo ON
11 G BSRVONREq Bit . VAR GLOBAL « [XO Servo O command
12 |G bJogFarwardChiD Eit VAR GLOBAL = [X1 Positive rotation JOG command
12 |G bJowBackwerdChiD Eit .. |YAR GLOBAL w [X2 Reverze rotation JOG command
14 \GbHomingChWD Eit L VAR GLOBAL = |X3 Haming command
15 |G bPositioningCMD Bit .. |WAR GLOBAL - |X4 Fositionirg movement command
16 |G bErmorResetCD Bit .. VAR GLOBAL w |KODF Error rezet command
17 - -




m Limit signal setting )

After the network label is created, double-click [Axis0001] in the Navigation window to display the "Axis Parameter Setting"
window again.

Set [Upper Limit Signal] and [Lower Limit Signal] as shown below.

In the target field, the icon for displaying the input auxiliary window is displayed.

| O I o ]‘AII = |b out the Setting tem to Search “ Select Folder | Display All Data

e ooy ftem Axis0001
Aodule Configuration E a4 -1 Upper Limit Signal
rogram <-4 Real Drive Axis — Siena
O Axis Information
"l Initial Axis No.
= 8% Scan + Basic Parameter
= Limit Parameter | | e
= -1 MAIN Torque Limit Maximy
51 ) Negative Drection T ' =
€ H - Upper Limit Signal Item Setting
[ 51 tioning oner Lmit Senal | Source Type Label
€ ErrorReset : ::ﬁ::y Limit Source Data Type
#1 Fixed Scan o Stop Source MR_J5 G_001 Digitallnputs.|
#f1 Event ¥ Stroke Limit
= + Driver o : :
|'| Standby M Other Ce
21 AW Real Frrader Avie

#%1 No Execution Type

D Unregistered Program Upper lelt Slgnal

Target: [VAR]JMR_J5_G_001_Digitallnputs.1
Signal Detection Method: 1: Detection at FALSE

Setting Item List Setting Item
Select Folder Display All Data
l | i
- o Ttem Axis0001
o Bz =) Lower Limit Signal
-4 Real Drive Axis _ Signa
S Axis Information

Axis No.
+ Basic Parameter
Limit Parameter
Torque Limit Maximu
Negative Drection Ti

Positive Direction To,

oer |imit Siena Item Setting
Saurce Type Label
£ Hom ne Source Data Type
4 Stop Source MR_J5_ G_001_Digitallnputs 0
0 Stroke Limit
+ Driver
3 Other 0K Cancel

+-4) Real Encoder Axis

Lower Limit Signal
Target: [VAR]MR_J5_G_001_Digitallnputs.0
Signal Detection Method: 1: Detection at FALSE



In this chapter, you have learned:

e Creating a New Project
e MELSEC MX Controller Settings
e Module Parameter Settings

e Motion Setting

Important points

Creating a New Project

Create a new GX Works3 project and a module configuration diagram.

Module Parameter Settings

In the module parameter (CC-Link IE TSN) window, set the network configuration and remote station

parameters.

In the network configuration setting, add a remote station, set the IP address, and perform the PDO
mapping.

In the link refresh setting, register a module label.

Motion Setting

Register an axis.

Create a network label.




Sample Program and Operation Check )

This chapter describes the sample program and how to use Motion Control FB.
The relevant manuals and items are listed as follows.

Initial value setting and servo ON
B MELSEC MX Controller MX-F Model User's Manual
Servo ON/OFF

B MELSEC MX Controller MX-F Model Programming Manual
MC_Power (Operation Available)

JOG operation
B MELSEC MX Controller MX-F Model User's Manual

Single axis manual control

B MELSEC MX Controller MX-F Model Programming Manual
MCv_Jog (JOG)

Homing
B MELSEC MX Controller MX-F Model User's Manual
Homing
B MELSEC MX Controller MX-F Model Programming Manual
MC_Home (OPR)

Positioning control
B MELSEC MX Controller MX-F Model User's Manual

Single axis positioning control, relative positioning control, and multiple start (buffer mode)

B MELSEC MX Controller MX-F Model Programming Manual
MC_MoveRelative (Relative Value Positioning) and MC_MoveAbsolute (Absolute Value Positioning)

Error reset
B MELSEC MX Controller MX-F Model User's Manual

Error and warning reset

B MELSEC MX Controller MX-F Model Programming Manual
MC_Reset (Axis Error Reset)

Program conversion
B GX Works3 Operating Manual

Converting Programs

_ Sample Program )

Use the sample program downloaded in Chapter 3.
Double-click [Program] — [Scan] — [MAIN] — [ServoON_JOG] — [Program Body] in the project tree to open the program.

//-==-PLC READY ON----

G_bSRYOMCHD := (MotionSvstem.Md.Ready AMD MotionSvstem.Cd.SequenceReady) AND G_hSRYONReq:
A~ Initial Yalue Setting---------------c--ccoocoon
G_leJog¥elocity 1= 20000.0;//20000um/s 1200mm/min

G_leJoghce

20000.0;//20000un/s2 = 12000n/min/s

0D 00 =) OF N fu GO D =

G_ledoghec 20000.0;//20000un/s2 = 1200nn/min/s
G_ledoglerk 25000.0;//25000un/s3
G_lePointDiddress = 0.0; S0 Omm

11 G_lePointliddress 1= 150000.0;//150.0000nn

12

1% //-—---- Axis0001 Servog ON----=-======-====commmmemmemm

14) WC_Power_1(

15} Axis = Axis0001.AxisRef ,

16] Enable := TRUE ,

17; ServaON := G_bSRYONCMD ,//Servo ON PLC READY ON

18, Status =» hPowerStatus ,

19! ReadyStatus => hReadyStatus ,

20; Busy =» hPowerBusy ,

21} Error =» bhPowerError ,

22 ErrorlD => uPowerErrorlD

23 )



m How to use Motion Control FB )

This section describes how to arrange Motion Control FB.

i Project Edt FindReplxe Comvert View Online Debug Recorfing Disgnosics Tool Window Help )
BRSO e :]Exﬁz-”'-l\_ﬂill‘-ﬁﬂﬂ'ﬂ!l’#‘ﬂﬁﬂﬂ!ﬁﬂ A8 EIE i 4 Q0 M
“R'ﬁl?ﬂijtiﬁ]!ﬂ*ﬁﬂﬁﬁlﬂi&fﬁiEll.;:‘ﬂigﬂhaI"'S'Ih"ﬁ-'-'i"il.!!-’ﬂillf_lﬁ'.

1] ProgPou [PRG] [5T) * X 4 b Element Selection

= |

L3
[0 e w| | vr 2 X ar

Deplay Targats Al

a2 Timesr
?ROOLY | Bistable
| Control Syntax
Control Syntax
Oyperator
Dperator
[Mation Cantrol Function/Function Black
e chandhssssivind
= wtlnigger Touch Probe Disable
& MC CamlstieSele Camn Table Selection
& MC_ GroupDisable Axes Group Disablec
& MC_ GroupEnable Axes Group Enabled
T MC.

B MC_GeoupSetOhve Axes Growp Override

v

GroupReset  Axes Group Ermos Re

!' MC_Power Operation Available
MEC_Paoswer
[Version]

DOs

hum[rm..]um[mm. | Library |




m Initial value setting and servo ON )

Program name in the sample program: ServoON_JOG

This program sets the initial values of global labels and executes servo ON. Write the servo ON process at the beginning.
When the servo ON request signal X0 (G_bSRVONReq) of the MELSEC MX Controller turns on while PLC READY
(MotionSystem.Cd.SequenceReady) and Built-in Motion Ready (MotionSystem.Md.Ready) are on, the servo ON signal
(G_bSRVONCMD) turns on.

Connect G_bSRVONCMD to Motion Control FB so that the program executes servo ON when X0 turns on.

17 J/=-=-PLC READY ON----
2 [ G_hSRYONCMD := (MotionSystem.Md.Ready AMND MotionSystem.Cd.SequenceReady) AND G_hSR ‘.-'ElNFfaq;lt— Servo ON process
3
4 Jf----- Initial Value Setting-=--===-=-=-=-mcmmmcmmmmmmnne -
5 []_l edogVelocity := 20000.0;//20000un/s = 1200mm/min Sat the velocity during JOG operation.
B G_ledoghce 1= 20000.0; /.»‘TEUUDUUM"'SE = 1200mm/min/s acceleration/r;icelera%ion,jerlfvalue, Bame
T G_ledozDec := 20000.0;//20000un/s2 = 1200mm/min/s position address during positioning operation, and
8 G_ledozlerk 1= 25000.0;//25000un/s3 > positioning address. assigned to the global label.
9: Describing the meanings of the input values with
10: G_lePointOAddress = 0.0; S0 Omn comments beforehand enables the programs to
11 G lePointldddress = 150000.0;//150.0000mm be easily reviewed
12 J
13j Jf/===-- Axis000] Servo QN-===-==-=--c--coccmmmmmeoeea e
14 [HC_Power _1( «—— MCFB
15i JAxis 1= Axis0001.4xisRef ,
16 Enable TRUE 5 = =
3 [ — s e — = Specify the servo ON signal
:é Sery oON lL,‘PLMJF_:'I_INI.-I:'IL ,//Servo ON PLC READY ON (G_bSRVONCMD) as the input.
1] erotatus ,

WOWON NV VI

19 => bR

20 => bPowerBusy ,
21 => hPowerError ,
22: |ErrorlD =» uPowerErrorlD
23 L

<MC_Power specifications (excerpt)>

Variable

I/O variable name Data type Description
name

Enable Enable BOOL While the Enable input is TRUE, the axis control is
enabled.
Input
S ON e .
ervo ServoON BOOL Specifies the signal for the servo ON request.
request
Operable Status BOOL Indicates the operation ready status.
Ready ON status |ReadyStatus |BOOL Indicates the ready ON/OFF status.
Output Executing Busy BOOL Becomes TRUE while the FB is being executed.
utpu
Error Error BOOL Becomes TRUE if an error occurs in the FB.
WORD .
Error code ErrorlD Returns the error code generated in the FB.
(UINT)
Tips

If the MELSEC MX Controller manuals are installed in e-Manual Viewer, hover your cursor over a FB name in the engineering
software and press F1 to open the FB specifications page.




m JOG operation

Program name in the sample program: ServoON_JOG

Use Motion Control FB (MCv_JOG).

Implement the bJogEnable bit as an interlock to prevent MCv_Jog from running during homing or positioning.

25|l //-==-- Jog Operation------
)

bJogEnable

Axis0001.4xisRef
G_bJogForwardCMI

Veloc

bcceleration:
Deceleratior
Jerh _ N
HO,//0:nchecDec

=» TBOOL? ,

L L L L L L B T 1)

ptions
one

& (G_bhJogBackwardCND=FALSE) & blogEnah

2= (G_bHomeBusy=FALSE) & (G_bPositioningReq=FALSE);

+

bJogEnable turns on only when the
interlock conditions are satisfied.

[+— Motion Control FB

}0—— Specify X1 and X2 of the MELSEC MX Controller
for the positive rotation JOG command and

reverse rotation JOG command.

This prevents simultaneous ON and startup

under the condition that the interlock
conditions are not satisfied.

e o/ /Input Xl
e o/ Input %2

A comma at the end of the FB is commented out.

The output signals of the FB that are not

e |
Busy => @ lJJLgthEc.ee I, -
g3/ Sactive =» TBOOL? ,
0ffi//Comnandhborted TBOOL? ,
4t/ /Error =» 7BOOL? , |
[fErrorlD => THORD? v

used in the program can be commented out

or deleted.
J

<MCv_Jog specifications (excerpt)

>

I/O variable name Variable name Data type Description
Positive rotation S . .
JogForward BOOL Executes the positive rotation JOG when TRUE is set.

JOG command
R tati . .

everse rotation JogBackWard BOOL Executes the reverse rotation JOG when TRUE is set.
JOG command
Target velocity Velocity LREAL Sets the command velocity.

Input Acceleration Acceleration LREAL Sets the acceleration.
Deceleration Deceleration LREAL Sets the deceleration.
Jerk Jerk LREAL Sets the jerk.
Options Options DWORD Sets the function option with bit specification.
[ [

P P (HEX)(Note) | (—Refer to the next page.)

Execution Becomes TRUE only for one scan when a deceleration
) Done BOOL . .
completion stop is completed by turning off the JOG command.
Executing Busy BOOL Becomes TRUE while the FB is being executed.
Controlling Active BOOL Becomes TRUE when the FB is controlling the axis.
Output | A ; f

bortlc?n © CommandAborted | BOOL Becomes TRUE when the execution is aborted.
execution
Error Error BOOL Becomes TRUE if an error occurs in the FB.

WORD .

Error code ErrorlD (UINT) Returns the error code generated in the FB.

(Note) A hexadecimal value is written in the format of "Ho" or "16#0".



m JOG operation )

The following describes the setting values and details of Options for MCv_JOG.

Setting value Acceleration/deceleration method setting

oh mcAccDec: Acceleration/deceleration specification method
(Jerk acceleration/deceleration method)

1h mcFixedTime: Acceleration/deceleration time-fixed method
(Acceleration/deceleration time constant method)

When 0h: mcAccDec is specified, the acceleration/deceleration method is set to the jerk acceleration/deceleration method.

Set Acceleration and Deceleration in units of [U/sz], and Jerk in units of [U/s3]. (U: Axis command unit)
For details on the jerk acceleration/deceleration, refer to the next page.

When 1h: mcFixedTime is specified, the acceleration/deceleration method is set to the acceleration/deceleration time constant
method.

Set Acceleration in units of [s].
Deceleration and Jerk are not used.



m JOG operation )

The following figures show the velocity waveforms during jerk acceleration/deceleration.

The sum of the time required to reach the target acceleration and the time from the target acceleration to the acceleration 0 at
the end of acceleration is called the jerk applying time. The ratio of jerk applying time to acceleration (deceleration) time is
called the jerk applying ratio.

The following figures show the velocity waveforms and acceleration waveforms at a time of acceleration when the command
velocity and command acceleration are constant and the jerk is changed.

The larger the jerk value becomes, the smaller the jerk applying ratio becomes, and the velocity pattern changes to the
trapezoidal acceleration/deceleration.

Additionally, the acceleration time and deceleration time will be shorter.

Command velocity: 20000 [pm/s] = 1200 [mm/min] === Blue line: Acceleration [pm/sz] Vertical axis on the left
Command acceleration: 20000 [pm/sz] = 1200 [mm/min/s] m====_Qrange line: Velocity [um/s]  Vertical axis on the right
J = 20000 [um/s3] J=20000[pm/s3] Jerk applying ratio: 100%
Jerk applying ratio: 100% - .
.............. 20000 20000
i 15000 15000
10000 10000

5000 5000
J = 60000 [um/s3]
Jerk applying ratio: 50% 0 ; - ) - : . 0
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Acceleration time

WhenJ =0 [um/ss] is set, the velocity
pattern changes to the trapezoidal
acceleration/deceleration.
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Program name in the sample program: Homing

Use Motion Control FB (MC_Home).
Implement the bHomeEnable bit as an interlock to prevent MC_Home from running when the servo cannot be started, such as
when the servo is off or when an error occurs, or during JOG operation or positioning.
Set the homing method using the parameter [Pr.PT45] of the MR-J5-G servo amplifier.

g T R =

f{====- Homing Operation------ l """"""""""""
//Homing Method is set to the®Servo Paraneter [Pr.PT45].
bHomeEnable := (Axis000].Md.AxisStatus=4) & (G_bJogBusy=FALSE)

Indicates that the axis status is 4 (Standstill).

bHomeEnable turns on only when the

O 0 0D = OF O da G B =

interlock conditions are satisfied.

Specify X3 of the MELSEC MX Controller for the homing command.
The bHomeReq bit holds the ON state of X3 and uses it as the
trigger of MCFB.

Moaotion Control FB

& (G_bPositioningReq=FALSE);
J/Moming Trizger
SET(G_bHomingCHD & bHomeEnable,bHomeReq);//Input X3
IR

NC_Home _1(

fxis = Axis0001.4x%isRef ,
Execute := bHomeReq ,
Poasition = lePointDAddress
//bbsSwitch = 7 ,*
Options HS

Done => bHomeDone ,

Busy => G_bHomeBusy //,
Jihctive => TBOOL? ,
J/Commanddborted 7BOOLY?
/fError > TBOOL? ,
FfErrorID =» 7WO0RD?
//Reset Trigzer

RET (bHomeDone ,bHom

’

When using the proximity dog to be input to
the servo amplifier, the specification of the
proximity dog can be omitted.

After the homing operation is completed, reset

efleq) ;e

<MC_Home specifications (excerpt)>

bHomeReq.

I/O variable name Variable name Data type Description

E ti . .

xecution Execute BOOL Executes homing when TRUE is set.
command
Target position | Position LREAL Specifies the home position address.

Input

H iti . o - .
svSir’:;E position AbsSwitch MC_INPUT_REF | Specifies the proximity dog signal.
Options Options DWORD (HEX) |Set "0".
£ .

xecutlo.n Done BOOL Becomes TRUE when homing is completed.
completion
Executing Busy BOOL Becomes TRUE while the FB is being executed.
Controlling Active BOOL Becomes TRUE when the FB is controlling the axis.

Output ;
Abortpn of CommandAborted | BOOL Becomes TRUE when the execution is aborted.
execution
Error Error BOOL Becomes TRUE if an error occurs in the FB.
WORD .

Error code ErrorlD (UINT) Returns the error code generated in the FB.
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Program name in the sample program: Positioning

Use Motion Control FBs (MC_MoveRelative and MC_MoveAbsolute).

Implement the bMoveEnable bit as an interlock to prevent MC_MoveRelative and MC_MoveAbsolute from running when the
servo cannot be started, such as when the servo is off or when an error occurs, when homing is not completed, or during JOG
operation or homing.

) e Initial Yalue Betting=———c—r=emseescsesnssusa

24| JBufferMode

25! §0pt ions

26! fDone=> bMovelDone ,

*?' YBusy=> bMovelBusy //,

Going |//Active 2
Lo

0 ,//0:nchborting
HO ,//0:nchccDec

|
2| lePosVelocity = 20000.0 ;//20000un/s = 1200wn/ ; ; :
3l lePoshcc:= 20000.0 ://20000un/s? = 1200wn/ninds 14 Set the velocity, acceleration/deceleration,
4 lePosDec:z 20000.0 ;//20000uw/s2 = 1200un/win/s I‘ and jerk value during positioning operation.
5/ lePosJerk:= 25000.0 ;//25000un/s3
6
N f/----- Positioning Operat lop==—=~rssemsmsisnmsnananmansnas
g il“.(l;-"egr;ahée :f]::ié[l;(i[%:“gh s al;;igg)& (fox‘lstEI]I.Hc.Hrnmg Request=FALSE) bMoveEnable turns ononlywhen the
G_bJogBusy= 3_bHomebBusy= H <+ . oae .
10 R - interlock conditions are satisfied.
11} //Start Trigger
12| SET(G_bPositioningCHD & bMoveEnable,G_bPositioningRea); //Input X4  c—— Specify X4 of the MELSEC MX Controller for the
13 vas .
; ositioning start command.
14| //PTP1(Nove Relative) p el -
R WovemeTarTve 1T The G_bPositioningReq bit holds the ON state
16{ faxis := Axis0001.AxisRef , of X4 and uses it as the trigger of MCFB.
17| BExecute 3= G_bPositioningReq ,
18! §Cont inuouslpdates= FALSE ,
19/ fDistance := G_lePoint1Add ’
20i fVelocity := lePosVelocity ,
21} JAcceleration s= lePoshAce ,
22{ fDeceleration := lePosDec ,
Je := lePosJe " .
e | -t o ol Motion Control FB

> 7B00LY? ,

//Counandhborted => 7800L? ,
30{}//Error => 7800L? ,
31/ /ErrorlD => TYO0RD?
2(1);
33
34! //Dwell
35 ON_T(
36/ JIN = bMovelDone ,
37 §PT := TRS00 . .
38 jo 2> boy '[s,| L, Standard FB for dwell (On-delay timer)
39 §//ET => TTIME?
4001);

42| J/PIP2(Move Absolute)

4+[HC WoveAbsolute i (
44 BAxis := Axis000!.AxisRef ,

45| JExecute := blovelDwell ,
46! R Cont inuouslpc := FALSE ,
47 QPosition G_lePointOAddress ,

48{ fVelocity 1= lePosVelocity ,
49! fAcceleration:= |eP

Acc

50{ fDeceleration:= lePosDec ,
S51{ fJerk = |ePosderk ,
52/ f0irection = 3 ,//3:ncShortestVay - Motion Control FB
53| JBufferMode := 0 ,//D:mncAborting
54 Opt ions := HO ,//0:wchAccDec
55! fDone => blo 2,
= => bMo y /s
Returning . => 7800L7 ,
58| |/ /VosnandAborted => 7B00L? ,
59§ //Error =» 7B0OOL? ,
60} //ErrorlD => TWO0RD?
(1H VR
62
83 LAn 4L
64 JTON_2(
65/ JIN
g? IF’T Standard FB for dwell (On-delay timer)
68 §//ET
il BH
10

1! ZiBasal Trissar
12 [RST(tHo«eiijI\,GinPcsw¥\on ngReq);

After the reciprocating operation is
completed, reset G_bPositioningReq.

¥
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The following describes the 1/0 variables of MC_MoveRelative.

14
15;
161
17
18]
19
20i
21!
22i
23!
24
25!
26;
27
28
29!
30
31
32;
33!

J/PTP1 (Move Relat

MC_MoveRelative_l
Axis
Execute

Cont inuouslpdate:
Distance

Velocity
ficceleration
Deceleration

Jerl

BufferMode
Options

Done=>» hMovelDone
Busy=> bMovelBusy
ffbctive
J/Conmandbborted
HError

fErrorlD

);

ive)

(

FALSE

lePashee ,
lePoslec ,
lePosderk ,

L T I I e 1 A 1)

'
=> TBooLY ,
=» TROOLY
=> 7BoOLY ,
=> TWORD?

<MC_MoveRelative specifications (excerpt)>

Awis0001.4xisRef

i_bPositioningReq ,

G_lePointléddress
lePosVelocity ,

0 ,//0:mchborting
HO ,//D:nchecDec

I/O variable name Variable name Data type Description
Execution . .
Execute BOOL Executes positioning when TRUE is set.
command
. The movement amount, velocity, acceleration, and
Continuous . . . .
ContinuousUpdate | BOOL deceleration can be continuously changed while
update .
TRUE is set.
Movement Distance LREAL Sets the relative p05|t'|on from t.he current p95|t|9n
amount at start to the end point according to the axis unit.
Input Velocity Velocity LREAL Sets the velocity according to the axis unit.
Acceleration | Acceleration LREAL Sets the acceleration according to the axis unit.
Deceleration | Deceleration LREAL Sets the deceleration according to the axis unit.
Jerk Jerk LREAL Sets the jerk according to the axis unit.
Buffer mode | BufferMode MC_BUFFER_MODE ielects the buffer mode. —Refer to Section 4.1.5-
Options Options DWORD (HEX) Selects the function option. —Refer to Section
4.1.5-6.
Execution e
Xectt . Done BOOL Becomes TRUE when positioning is completed.
completion
Executing Busy BOOL Becomes TRUE while the FB is being executed.
Controlling | Active BOOL Becomes TRUE when the FB is controlling the axis.
Output | Abortion of o
. CommandAborted | BOOL Becomes TRUE when the execution is aborted.
execution
Error Error BOOL Becomes TRUE if an error occurs in the FB.
WORD .
Error code | ErrorlD (UINT) Returns the error code generated in the FB
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The following describes the 1/0 variables of MC_MoveRelative.

42
43
44
45
46
47
48
49
50
51
b
53
54
55
56
57
58
59
60
61

J/PTPZ2(Move Absolute)
MC Movehbsolute 1

Direction

Axls = Axis000).AxisRef ,
Execule = bMovelDwell ,

Cont inuouslpdate:= FALSE ,
Position = G_lePointOAddress
Velocity = lePoasYelocity ,
Acceleration:= lePoshcc '
Deceleration:= lePosDec ,

Jerl = |lePosderk ,

3 ,//3:ncShortestVay

Buf ferMode 0 ,//0:nchborting
Bt Lons HO ,//0:mcAccDec
Done =} bMoveZDone s
Bugy => bMoveZBusy //,
J/hctive => 7B00L? ,
J//Conmandhborted => 7800L7 ,
[fError =» 7TBOOL? ,
{//ErrarlD => TWORD?

I H

<MC_MoveRelative specifications (excerpt)>

I/O variable name Variable name Data type Description
E ti . .
xecution Execute BOOL Executes positioning when TRUE is set.
command
. The movement amount, velocity, acceleration, and
Continuous . . . .
ContinuousUpdate | BOOL deceleration can be continuously changed while
update .
TRUE is set.
Targgt Position LREAL Sets thfe target p05|.t|on gf the absolute position
position according to the axis unit.
Velocity Velocity LREAL Sets the velocity according to the axis unit.
Input | Acceleration | Acceleration LREAL Sets the acceleration according to the axis unit.
Deceleration | Deceleration LREAL Sets the deceleration according to the axis unit.
Jerk Jerk LREAL Sets the jerk according to the axis unit.
Direct.ion Direction MC_DIRECTION SeIeFts the movement direction. —Refer to
selection Section 4.1.5-5.
I h ff . —=Ref ion 4.1.5-
Buffer mode | BufferMode MC_BUFFER_MODE ie ects the buffer mode. —Refer to Section 4.1.5
Options Options DWORD (HEX) Selects the function option. —Refer to Section
4.1.5-6.
E ti e
xecu |o.n Done BOOL Becomes TRUE when positioning is completed.
completion
Executing Busy BOOL Becomes TRUE while the FB is being executed.
Controlling | Active BOOL Becomes TRUE when the FB is controlling the axis.
Output | Aporti f
bortpn © CommandAborted BOOL Becomes TRUE when the execution is aborted.
execution
Error Error BOOL Becomes TRUE if an error occurs in the FB.
WORD )
Error code | ErrorlD (UINT) Returns the error code generated in the FB.




m Positioning control )

The following describes the setting values and details of Buffer mode for MC_MoveAbsolute and MC_MoveRelative.

Setting value Buffer mode type Description

A Is) the FB bei h FB

0: mcAborting Aborting / borts .(cance s) the FB being executed and executes the next
immediately.
Buffers the next FB on the FB being executed. If the FB being executed
has already been buffered, the next FB is buffered on the previous FB.

1: mcBuffered Buffered (Up to 2.)
When the FB being executed is completed, the buffering FB is executed
sequentially.
The | loci he FB bei h

2: mcBlendingLow BlendingLow e lower target velocity between the FB being executed and the

buffering FB is used as the switching speed.

The target velocity of the FB being executed is used as the switching

3: mcBlendingPrevious | BlendingPrevious
speed.

4: mcBlendingNext BlendingNext The target velocity of the buffering FB is used as the switching speed.

The higher target velocity between the FB being executed and the

> meBlendingHigh BlendingHigh buffering FB is used as the switching speed.

The buffer mode is a function that starts multiple Motion Control FBs simultaneously and performs positioning continuously.
For details, refer to the MELSEC iQ-R Series Motion Module Basics (RD78G(H)/Positioning Control), which is a course of an
online training system, and relevant manuals.
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D

The following describes the setting values and details of Direction selection for MC_MoveAbsolute.

Ignore this setting when the software stroke limit is valid. Perform positioning control in a direction in which the area outside
the software stroke limit range is not crossed over. However, when both directions do not cross over the area outside the
software stroke limit range, positioning control is performed in the direction closer to the target position (the one with the
smaller absolute movement distance) based on the current position. If the distance is the same between the positive direction
and the negative direction, the control is performed in the current direction.

When the software stroke limit is invalid, the movement direction from the current position to the target position can be
selected from the positive direction, negative direction, and shortest path.

Setting value

1: mcPositiveDirection

Direction selection

Positive direction

Description

Positioning is performed in the positive direction (address increase)
from the current position to the target position.

2: mcNegativeDirection

Negative direction

Positioning is performed in the negative direction (address
decrease) from the current position to the target position.

3: mcShortestWay

Shortest path

Positioning control is performed in the direction closer to the
target position (the one with the smaller absolute movement
distance) based on the current position.
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The following describes the setting values and details of Options for MC_MoveAbsolute and MC_MoveRelative.

Bit

Oto2

D

Description

Acceleration/deceleration method specification (The contents are the same as MCv_Jog.)

0h: mcAccDec
Th: mcFixedTime

Only for MC_MoveRelative

Position selection during buffer mode
0: Set position

1: Actual position

For MC_MoveAbsolute, specify "0".

Reserved (Specify "0".)

Reverse rotation permission selection
0: Allow
1: Not allowed

6to 15

Reserved (Specify "0".)

16

Only for MC_MoveAbsolute

Target position specification exceeding the ring counter
0: Not allowed

1: Allow

For MC_MoveRelative, specify "0".

17 to 31

Reserved (Specify "0".)




Program name in the sample program: ErrorReset

Use Motion Control FB (MC_Reset).

je— MCFB

Specify the input XF of the MELSEC MX

Controller for the error reset command.

<MC_Reset specifications (excerpt)>

1 ff----- Error Reset-------===-------ccommmmm oo
2 MC_Reset _T1(

3 Axis := Axis0001.4xisRef ,

4 [Execute 1= G_hErrorResetCMD ,//Input XF je
5 Oplions = HO /7,

6: //Done => 7BOOLY

7 //Busy =» 7BOOLY

8. //Commandbborted=> ?BOOL? ,

8 //Error =» 7BOOLY

10i //ErrorID  => 7WORD?

1 );

L4

I/O variable name Variable name Data type Description
Execution .
Execute BOOL Executes the error reset when TRUE is set.
Input command
Options Options DWORD (HEX) | Specify "0".
E ti .
xecu |o~n Done BOOL Indicates that reset has been completed.
completion
Executing Busy BOOL Becomes TRUE while the FB is being executed.
Indicates that the command has been aborted
Aborti f due to ti t.
Output or |9n © CommandAborted |BOOL ue to imeou )
execution Becomes FALSE when the Execution command
(Execute) becomes FALSE.
Error Error BOOL Becomes TRUE if an error occurs in the FB.
WORD .
Error code ErrorlD (UINT) Returns the error code generated in the FB.




4.1.7 Program conversion )

(1) This section describes how to convert the created program into executable code.

Data names displayed in red in the Navigation window have not yet been converted and must be converted

(2) Creating an execution program

When converting any or all program, whether to create an execution program can be selected

To write data to the MELSEC MX Controller, select the checkbox of "Create Execution Programs after Conversion'
When selecting the checkbox of "Conversion Only", the required time for the conversion can be shortened

! Rebuid all programs in the Project.

The next time you RUN the CPU after writing data to PLC, last execution information of
deviceflabel and rising fallng instruction wil be initialized.

Create Execution Programs

© Conversion Only (") Create Execution Programs after Conversion

%ﬂammmmmwmhwdmfwmﬂ
Please select 'Create Execution Programs after Conversion’ if writing to PLC is required,

Conversion Setting

Execute rebuild with the following settings.
Please check details in Options.

Do Not LUise the Same Label Name in Global Label and Local Label

oK Cancel



_ Writing Programs )

(1) MELSEC MX Controller program
1) Convert all the MELSEC MX Controller programs.
2) Set the MELSEC MX Controller to the STOP state.
3) Select [Online] — [Write to PLC], and click [Select All] on the Write tab in the "Online Data Operation" window.
4) Click the [Execute] button to write data.
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W Devannd
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_ Operation Check )

.
= =
e

The operation check is complete.
Go to the next page




In this chapter, you have learned:

e MELSEC MX Controller Programs

e Writing Programs

e Operation Check

Important points

MELSEC MX .
Controller
Programs

When the servo ON request signal X0 (G_bSRVONReq) of the MELSEC MX Controller turns on while PLC READY
(MotionSystem.Cd.SequenceReady) and Built-in Motion Ready (MotionSystem.Md.Ready) are on, the servo ON signal
(G_bSRVONCMD) turns on.

Drag and drop Motion Control FB from the Element Selection window.

Use MC_Power for servo ON, MCv_Jog for JOG operation, MC_Home for homing, MC_MoveRelative for relative value

positioning, MC_MoveAbsolute for absolute value positioning, and MC_Reset for error reset.

Set the homing method using the parameters of the servo amplifier.

Writing Programs .

Write the programs to the MELSEC MX Controller.

Operation Check .

The sample system operation is checked in the video.




Now that you have completed all of the lessons of the MELSEC MX Controller Basics (Motion Control Startup) 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 (7 items) in this Final Test.
You can take the final test as many times as you like.
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.

1 3 3 & | 3 [ 8] s 0
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Fanal Vet 7 rArarari
Fout Ten 8 N I e e e To pass the test, 60% of correct
Foral Tt v I answers is required.
Ertry Forsal Tt 30 - 1




Final Test 1

Select the correct statement(s) below. (Multiple choices)

Q1

Velocity waveforms during jerk acceleration/deceleration change smoothly.
If the jerk value increases, the acceleration/deceleration time becomes longer.
In the MELSEC MX Controller, programs are created with the FBs created by Mitsubishi Electric.

Statements must end with a colon ":" in the ST language.

Local labels can be used only in the declared POU.




Final Test 2

Select the correct terms for () in the following sentences.

e To perform the test operation, change the (Q1) of the servo amplifier before power-on.

o Set the (Q3) with the rotary switches of the servo amplifier.

e Check the servo motor rotation direction and machine operation using the test operation function of (Q2).

>

Q1 1: DIP switch

Q2 2: MR Configurator2

Q3 1: IP address




Final Test 3 )

Select the correct statement(s) below. (Multiple choices)

Q1

Once the PDO mapping is performed, there is no problem even if the network
configuration is changed.

Parameters of the servo amplifier can be transferred from the controller during the initial
communication or can be written to each axis using MR Configuretor2.

In the MELSEC MX Controller, motion settings are configured using GX Works3.




Final Test 4

Select the correct statement(s) about programs when using the MELSEC MX Controller. (Multiple choices)

Q1

Check that Built-in Motion Ready [MotionSystem.Md.Ready] is on.

The servo ON signal turns on when PLC READY and Built-in Motion Ready are on.

Motion Control FB can be written to the program editor by drag-and-drop action.

All the 1/0 signals of Motion Control FB must be set.




Final Test 5

Select the correct statement about the homing method setting.

Q1

Use the input variable "Options” in the MC_Home function block.

Use axis parameters in the motion setting window.

© Use parameters of the MR-J5-G servo amplifier.




You have completed the Final Test. You results area as follows.
To end the Final Test, procead to the next page.

1 2 3 4 5 6 T ] 9 10
Final Test 1 v Total questions: T
Final Test 2 v v v Correct answers: 1
Final Test 3 v
Final Test 4 v Percentage: 100 %
Final Test 5 v

Clear




You have completed the "MELSEC MX Controller Basics (Motion
Control Startup)” Course.

Thank you for taking this course.

We hope you enjoyed the lessons and the information you acquired in this course is useful for configuring
systems in the future.

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

Review

Close
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