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construct a motion control system using the
MELSEC iQ-R Series Motion module for the first
time.
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Purpose of the Course )

This course aims to develop knowledge and understanding about positioning control of the Motion control system using the
MELSEC iQ-R Series Motion module.

This chapter describes the contents of the
course.

Contents of the Course Public Label

Logging Buffer Mode

Operation with PLC CPU

This course is a continuation of MELSEC iQ-R Series Motion Module Basics (RD78G(H) Startup).
Make sure you finish the Startup course before taking this course.




Purpose of the Course )

This course aims to develop knowledge and understanding about positioning control of the Motion control system using the
MELSEC iQ-R Series Motion module.

This chapter describes the public label, which is
used to exchange the device information
between the PLC CPU and Motion module.

Contents of the Course Public Label

Legging Buffer Mode

Operation with PLC CPU

This course is a continuation of MELSEC iQ-R Series Motion Module Basics (RD78G(H) Startup).
Make sure you finish the Startup course before taking this course.




Purpose of the Course )

This course aims to develop knowledge and understanding about positioning control of the Motion control system using the
MELSEC iQ-R Series Motion module.

This chapter describes the synchronous control
using the buffer mode of the MCFB.

Contents of the Course Public Label

Legging Buffer Mode

Operation with PLC CPU

This course is a continuation of MELSEC iQ-R Series Motion Module Basics (RD78G(H) Startup).
Make sure you finish the Startup course before taking this course.




Purpose of the Course )

This course aims to develop knowledge and understanding about positioning control of the Motion control system using the
MELSEC iQ-R Series Motion module.

This chapter describes how to create a program
using the MCFB on the PLC CPUL

Contents of the Course Public Label

Legging Buffer Mode

Operation with PLC CPU

This course is a continuation of MELSEC iQ-R Series Motion Module Basics (RD78G(H) Startup).
Make sure you finish the Startup course before taking this course.




Purpose of the Course )

This course aims to develop knowledge and understanding about positioning control of the Motion control system using the
MELSEC iQ-R Series Motion module.

This chapter describes how to perform data
logging using GX LogViewer.

Contents of the Course Public Label

Legging Buffer Mode

Operation with PLC CPU

This course is a continuation of MELSEC iQ-R Series Motion Module Basics (RD78G(H) Startup).
Make sure you finish the Startup course before taking this course.




(TSl Course Structure )

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

Chapter 1 - Contents of the Course
This chapter describes the contents of the course.
Chapter 2 - Public Label

This chapter describes the public label, which is used to exchange the device information between the PLC CPU and Motion
module.

Chapter 3 - Buffer Mode

This chapter describes the synchronous control using the buffer mode of the Motion control FB.
Chapter 4 - Operation with PLC CPU

This chapter describes how to create a program using the Motion control FB on the PLC CPU.
Chapter 5 - Logging

This chapter describes how to perform data logging using GX LogViewer.

Final Test

4 sections in total (7 questions)



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.




Precautions for Use )

HSafety precautions

When using actual products for learning purposes, please carefully read the "Safety Precautions" described in the manual of
the product to be used, and pay close attention to safety and proper use.

HPrecautions in this course

The screen images shown in the course may differ from your actual software depending on the version. The following
software versions are used in the course.
For the latest version of each software, check the Mitsubishi Electric FA Website.

MELSOFT GX Works3 Ver.1.066U Motion Control Setting function Ver.1.012N
GX LogViewer Ver.1.106K
MELSOFT MR Configurator2 ~ Ver.1.110Q or later

The firmware version of the PLC CPU must be 44 or later (46 or later for RD78GH).
The firmware version of the motion module must be 10 or later.
For how to update the firmware version, refer to MITSUBISHI ELECTRIC FA Website or the module configuration manual.

The D icon indicates the reference manual.
The contents of the manuals described in this course are those of the following versions.
If the versions differ, the location of description and contents may be slightly different.

Manual name Manual No. Version
MELSEC iQ-R Motion Module User's Manual IB-0300406 £
(Startup)
MELSFC |'Q-R Motion Module User's Manual IB-0300411 £
(Application)
MELSEC iQ-R Motion Module User's Manual IB-0300426 £
(Network)
MELSEC iQ-R Programming Manual
(Motion Module Instructions, Standard Functions/Function IB-0300431 E
Blocks)
MELSEC iQ-R Programming Manual
. . IB-

(Motion Control Function Blocks) 0300533 ¢
MELSEC iQ-R Structured Text (ST) Programming Guide Book SH-081483 F
MELSEC iQ-R Programming Manual

. . . SH-081266 Z
(CPU Module Instructions, Standard Functions/Function Blocks)
MELSEC iQ-R CPU Module User's Manual (Application) SH-081264 AK




Course Overview

(¢, FTIZTM Il Contents of the Course

The following shows the course overview.

i Chapter 1 Contents of the Course

This chapter describes the contents of the course.
L

A 4

~

Chapter 2 Public Label

This chapter describes the public label, which is used to
exchange the device information between the PLC CPU and

Motion module.

r Chapter 3 Buffer Mode

This chapter describes the synchronous control using the
buffer mode of the Motion control FB.

%

h 4

Chapter 4 Operation with PLC CPU

This chapter describes how to create a program using the
Motion control FB on the PLC CPU.

L

r Chapter 5 Logging

This chapter describes how to perform data logging using
GX LogViewer to check the operation of the Motion module.




_ Target Machine Configuration

This course uses the same single-shaft ball screw mechanism as used in the Startup course.




_ Target System Configuration )

The configuration of the target system is as follows.

Remove the remote input module from the system used in the Startup course, and add the input module RX40C7-TS to slot 1 of
the base unit of the programmable controller.

The station No. of the servo amplifier MR-J5-10G has been changed to 1, and the IP address has been changed to 192.168.3.1.

ROACPU ~ RD78G4  RX40C7-TS
RG1P (192.168.3.253) R358

Station No. 1
(192.168.3.1)
MR-J5-10G

I/O circuit

HK-KT13W



_ Wiring of External Circuit

Wiring of the power supply for the programmable controller and servo amplifier,
and the connection method of the servo motor are the same as described in the Startup course.
The following shows the external circuit wiring of the input module.

RX40C7-TS
gen =
oY ATET
- X00 (Note)
X0 X00:5ervo OFF
*02 X01:Forward rotation JOG
X02:Reverse rotation JOG
X03 - _—

X03:Home position return (proximity dog method)

X04 X04:Positioning control (for chapter 2)
X05 X05:Continuous positioning control (for chapter 3)
XOF
XOF:Error reset
COM I

DC24V

(Note) Since the 1/O No. of RX40C7-TS is 0020H, X20 to X25 and X2F are used in the program.



2N robiic Label )

When the Motion module is controlled by the input module of the programmable controller, as in the system used in this
course described in chapter 1, the PLC CPU and Motion module must exchange the device information.

There are following two methods.

1. Use public labels.
2. Use buffer memory of the Motion module.

This chapter describes how to exchange data by using public labels.
Download the sample program to be used in this chapter and chapter 3 by clicking the link below.

RD78GBasic2_sample1.zip (1.34MB)

[Point]
When using the buffer memory, copy the data to be exchanged to the user area (Uo\G11478000 to G11997999).

(Program example)
<PLC CPU> <Motion module>

Positioning start MC_MoveAboslute 1(
Execute;= G11478000.0,

| | '
| | ( U0\G11478000.0 )




_ What is Public Label?

A public label is a shared label that can be used in both the Motion module and PLC CPU.
The following shows the applicable areas of the local label, global label, and public label.

PLC CPU Motion module

Program 1 Program 2 Program 1 Program 2
[ Local label l [ Local label I [ Local label ] [ Local label ]
[ Global label ] e [ Global label ] ees
| | | ]
I Public label
yL__ » 7l




_ Public Label Setting

(1) How to register public labels
Register the public labels from the global labels of the Motion module.
Make sure that the "Public Label" column is visible in the global label editor of the Motion Module Setting Function screen.

Set the labels to be registered as the public label to "Enabled".

This activates the "Motion Control Attribute" column.
Select whether each label is to be read or written from/to the PLC CPU.

If the column of the public label is not visible, scroll the table to the right.

Label Hame Data Type Class Initial | Constant | lapanese EnglichiDisplay Target) Chinese RemarkfPublic Label Mation Control Attribute

1 (GESYOMCMD  {Bit VAR GLOBAL Servo OM WRITE (=3 Motion)
2 |GleJogVelocity |FLOAT [Double Precizion] |VaR GLOBAL JOG Welocity Enable WRITE (=3 Motion)
3 GbJogFwd Bit VAR GLOBAL JOG Forvward Enabled WRITE (=> Motion)
4 |G bJoeBwd Bit VAR GLOBAL JOG Backward Enabled WRITE (=3 Motion)
b |G bJogBusy Bit VAR GLOBAL JOG Busy Enabled READ (Motion =)
§ |GlePosition)  |FLOAT [Double Precision] VAR GLOBAL Positionl Address =
7 | GbHomingGMD |Bit VAR GLOBAL Homing Command Enabled WRITE (=X Motion)
§ |G bHomingDone Bit VAR GLOBAL Homing Caone Enabled READ (Mation =)
9 | GbHomingReq |Bit VAR GLOBAL Homing Request Enabled READ (Motion =)
10 |GhPosCHD Bit VAR GLOBAL Posgitioning Command En WRITE (=> Motion)
11 |GbPozDone Bit WAR GLOBAL Pozitioning Done Enable READ (Mation =)
12 |G bPozReq Bit VAR GLOBAL Poszitioning Start Request Enabled READ (Mation =)
13 |GbEmorRezet |Bit VAR GLOBAL Errar Reszet Enabled WRITE {=> Motion)
14 |G bContPosCMD | Bit VAR GLOBAL Contiruous Positioning Command Enabled WRITE (=3 Motion)
15 |GbContPosReq |Bit VAR GLOBAL Gontirwous Positioning Start Request = WRITE (=3 Motion)
16 |G bContPosDane | Bit VAR GLOBAL Gontinuous Positioning Done READ (Motion =>)
17

[Point]




_ Public Label Setting )

(2) Data types that can be registered as the public label
The following table shows the data types that can be registered as the public label.

: Array Public label
Y le t ; : R k
ariable type selection setting SIaris
No @) Settings are not possible for the
Simple type following label |
Ves A(Note 12) ollowing labels and class.
HLabel
No /A\(Note 3) .
Global label Structured data type * String type label
Yes A(Note 1,24,5) e Timer type label
FB No x e Counter type label
(Including Motion e Long counter type label
control FBs) Yes x
e Retentive timer label
Program - - X L
e lLong retentive time type label
Program block local i i y e Long timer type label
label
Structured data type - - /A\(Note 3,5) MClass
. e VAR_GLOBAL_CONSTANT
Motion control FB i i A(Note 6,7) class
structured data

(Note)

1. The public label setting cannot be configured for each element of an array.

2. When a bit type array is used, the public label cannot be set to "Enabled". (In a structured data, only the corresponding
member cannot be set to "Enabled".)

. When the string type is used as a member of the structured data type, the member cannot be set to "Enabled".

. Structured data with a maximum of four layers can be made public.

. When an array of the structured data is used as a member of the structured data, the member cannot be set to "Enabled".

. It may be used in the program of the PLCopen Motion control FB by the CPU module.

. When the string type is used in a Motion control FB structured data, the Motion control FB structured data type itself
cannot be set.

~N o v bW



_ Public Label Setting )

(3) How to register structured data as the public label
To set the members of a structured data type prepared in the system such as axis monitor data to the public label, register the

public labels by layer of the structured data as shown below.
This course describes how to register Set Position (SetPosition) and Set Velocity (SetVelocity), monitor data (Md) of the actual

drive axis (Axis_Real), as public labels.

[How to set AxisName.Md.SetPosition (Command current position) and AxisName.Md.SetVelocity (Command current velocity)
to the public label]

“ coichil] [ A '|![|]! tailed Seiting
-————_—_—_—_

1) Open the "Ax+Global” group in the global label and set the public label of
“Axis0001" to "Enabled”.

AxisRef is set to "Enabled” by default.

Data Type it English{Display Target)
AXIS_REF Azes Information
AXIS, REM._PRM_W«BT Aziz Parameter Conztant

% avis Real

ndl s O
2) Open the 'A}(IS REAL" group in the structure data type,
and set the public label of "Md" (Axis Monitor Data) to "Enabled".

The Motion control attribute of the structured data type is fixed.

Glass| nitial Gonstant | Japanes: Enelish(Display Tanget) |Ghinese Fublic Label| Mation Gontral Attribute
e i [ Sed Aroeberation W d

3) Open the "AXIS_REAL_MONI" group in the structure data type, and set -
"SetPosition” (Set Position) and "SetVelocity” (Set Velocity) to the public label. :"“ =




_ Public Label Setting

(4) Reflecting the public labels

Select [Convert] — [Rebuild All] in the menu.

The free capacity of the public label is displayed as Information in the output window.

Output 7 x|
Rebuild All | €% Error0 | i Waming:0 | #gk Information

MNo. Resul Data Name Category Content Error Code
1 Information Public Label Free Volume 99.88[%] ( 32728 [Word] = 32768 [Word] - ( Globak 40 [Word] ) ) - i

When the rebuild all process is successfully completed, select [Convert] — [Reflect Public Labels] in the menu.
Click [Yes] in the following pop up window.
When a message indicating that the public labels are successfully reflected appears, click the [OK] button.

Mation Control Setting Function Motion Control Setting Function x

Reflect public labels, The public label reflection was completed.
Fiease check the sequence programs.

Register the ‘enabled global labels/structured data types in

the public label setting a: module labels, After executing conversion at the PLC CPU side, please write

Are you sure you want to continue? the following data to the PLC CPU and the motion module to
ensure data consistency between the two.

Caution

It may take several minutes to reflect at the following [PLC CPU

conditions. - Module parameters

- Tao many labels, - Global labels

- Too many windows of reflection targets have bBeen apened, - Sequence programs [only when changed)

[Motion Madule]

- Global labels
(T |

(Note) The memory capacity that can be used to register public labels is 32K words by default.

The capacity can be increased up to 64K words.
To change the capacity, set the memory size from [Convert] — [Public Label Capacity Setting] in the menu.

Public Label Area Capacity Setting b4

Set the label area capacity used by public labels,

When the capacity is changed, the global label data of the CPU
madule will become unconverted and conversion of sequence
programs wil be required.

Public Label Area Capacity |_ 32 | KWord

[Setting Range]
2 to 64 [K word] (n unit of 1K word)




_ Public Label Setting )

(5) Checking the labels from the PLC CPU side
The reflected public labels are registered to the module label at the PLC CPU side.
Select the module label from the Element Selection window of GX Works3, and check that the public labels have been
registered under [0000:RD78G4] in [Module Label].
After changing the public label setting, always execute "Reflect Public Labels" again.
When using the public labels in the PLC CPU, rebuild all the programs.

Element Selection 0 x
[Find POU) |dh 05 04| 8| - |
23 X | ar

Display Target: Al w

= Module Label
./ 3E00:RD4CPU
E | 0000:RD73G4
= . RD78_oo00

& RD75_0000
= . Global
€& G_bSVONCMD Servo ON
& G_lelogVelocity JOG Velocity
€ G_blogFwd JOG Forward
& G_blogBwd JOG Backward
€& G_blogBusy JOG Busy

% G_bHemingCMD Homing Command
% G_bHemingDone Homing Dene
% G_bHemingReq Homing Request

€& G_bPosCMD Positioning Command
% G_bPosDone Positioning Done

% G_bPosReq Pesitioning Start Request
% G_bErrorReset Error Reset

% G_bContPosCMD Continuous Positioning Command
% G_bContPosReq Centinucus Positioning Start Request
% G_bContPosDene Centinuous Positiening Done

= . Ax+Global

2 ) Axis0001
& Axisooo

B2 AxisRef
& AxisRef Axis Information
& AxisNo Axis No.
& Startlo /0 No.

=2 4 Md
& md Axis Menitor Data

% SetPosition Set Position
2 SetVelocity Set Velacity
Module FB

0000:RD78G4

POU List | Favorites | History Module | Library |




_ Program Example

(1) Sample program operation
The input signals of the sample program used in this chapter are assigned as follows.

Input Operation

X20 Servo off (Note)

X21 Forward rotation JOG operation

X22 Reverse rotation JOG operation

X23 Home position return

X24 Positioning control

X25 Continuous positioning control (Chapter 3)

The following shows the operation pattern of X24: positioning control.

Position
[um]

&
1500000 -

v

Time
0.0

Velocity
[um/s]
F 3

500000 -f---- -+

/N -
NS

500[ms] 500[ms]

(Note) This sample program executes servo ON automatically when the PLC CPU is set to RUN.
When the power is turned on with the start signals ON, the servo motor may be activated.



_ Program Example

(2) Program of the PLC CPU

1) MAIN (ladder, scan program)

Wirite = 1 H ] 4 5 & 7 ] L] 1 11 12
1 fntnksn
Sy 1
— | {—
z ]
vy M Syrchronk LG
ation Flag READY
H 20
o A O
3 2]
[READA Zer FF Serva O
4 [ Gt
5 18} Fol I Velety
a 17 78 _0000.6_ 250000
i
& -]
FEADY
W rramragyy Fe | 0 plontF b
11 bt 3t F b a—{
7 1]
] ) Homirg Pogiiondng Coninuou WG
Formsd  Bacieswd Fequest Stk . Forward
Fequsst  Pestioning
Start R
it | 1P oeR ol
chig q d
. o A o—
[
] il Hamirg Positiorirg Contirucu W
Eachosar Foreard Regquest Starn & Backrard
Request  Pesioning
Enart Ree
#_[PHoming
: Feq
A —
1 2]
Homing 405 Bury Positioring Continucs
Start 5
Request  Positioning
Start Fn—
T
doming
ona

Y0 is turned on first,

When X0 is turned on, servo ON is
executed.
Turn on X20 to execute servo OFF.

Set the initial value of the JOG velocity.

This program used the inline ST.

Since the motion control attnibute of the global label
"G_logWVelocity” that stores the JOG velocity is set to
“WRITE (=Maotion)", the numerical value must be set in
the PLC CPU.

Turns on the start signal of the JOG
aperation.

It prevents the forward rotation and reverse
rotation from being started at the same
time.

An interlock is set to prevent JOG operation
from being started while another program is
being executed.

The startup of the home position return (¥23) is
retained in the public label G_bHomingCMD, and
sent to the Motion moedule as the start condition
of the home position raturn.

An interlock is set to prevent home position
return from being started while another program
is running.

Upaon receiving that the Motion module turned
on the home position return completion signal,
G_bHomingCMD is reset at the rising edge of
that signal.



_ Program Example )

(2) Program of the PLC CPU
1) Continued part of MAIN (ladder, scan program)

(Continued trom previous page)

12 PFositioning

The rising edge of the positioning control start (X24)
I5 retained in G_bPosCMD, and sent to the Motion
module as the start condition of the positioning
Fectinivg control.

— S e » Aninterlock is set to prevent positioning control from
faff enlin TR 00 being started while another program is running.

,, P BT e Upon receiving that the Motion module turned on
[Fesitionicg Comemard the home position return completion signal,
G_bPosCMD is reset at the rising edge of that signal.

'ositioning 00 Buyy  Homing Coprytirasce
et s

15 Flartireous

The start program for continuous
»  positioning described in chapter 3.
For details, refer to 3.4,

Errors are reset when X2F is turned on.

Eo H




_ Program Example )

(2) Program of the PLC CPU
2) MONITOR (ST, scan program)
SetPosition (Set Position) and SetVelocity (Set Velocity) of the axis monitor set as the public label are stored in the word
devices DO and D2.
Since SetPosition and SetVelocity are the double precision real number type, they are converted to the signed double word
type so that they can be easily handled by the PLC CPU. (Note)

Although these word devices are not used in this course, they are used to display data on other sequence programs and
GOT, and for other purposes.

LREAL_TO_DINT(RDT7E_0000. 4w is0001.Md.SetPositiaon];
LRE&L _TO_DINT (ROTE_0000.4xis0001 . Hd.SetVeloity];

\

Specify the signed double word type with "D0:D". ]

(Note) When the double precision real number type is converted to signed double word type, if the value to be converted is
outside the range from -2147483648 to 2147483647, a calculation error occurs.



_ Program Example )

(3) Program of the Motion module
1) ServoON_JOG (normal execution type)

1

2i MC_Power _1¢

3 hwis = bxis0001.8xi=Ref,

4 fueole = LElE.., 1. Receives the servo ON signal (G_bSVONCMD) from the
5 [ServoON := G_bSYONCHD, |e e e 20

B T =S TToreriuey and executes servo ON.

T

B

g ff----- J0G Operation--—---

100 fflnitial Yalue Setting
1= IF (hPowerBusy) THEH

1% ledoghecelerat ion 1= 50000.0; Stores the values of JOG acceleration, JOG

13 ledoglecelerat ion 1= 50000.0; deceleration, and JOG jerk to the labels when the
14 ledogderk = 0.0; Busy output of MC_Power_1 is turned on.

15 LEND_IF;

16

17 SA00G

18 MCv_Jog_1¢

14 fiu = fui=0001 . AxisfRef o

20 JozForward = G_hJdogFud , . . .

51 JosBackward 1% G blogBud | — Eféecl:v;lj the JOG start signals and JOG velocity from the
27 Yelocity = G_ledogWelocity :

23 hoceleration:= ledoghcceleration

24 Deceleration:= ledozleceleration ,

25 Jerk = |ledogderk ,

26 : [Eusy =» G_hJozBusy }—. Returns the Busy output to the PLC CPU.

27 ;

28

(Note) In this sample program, 1/O signals of FBs that are not used or that have not been changed from the initial values are
omitted.



_ Program Example

(3) Program of the Motion module
2) Homing (normal execution type)

00 = OO DT e OO D —

Receives the home position return command signal
(G_bHomingCMD) from the PLC CPU.

Stores the home position address to the label and turns on
the home position return request (G_bHomingReq).

Turns off G_bHomingReq when

FFEEEEE Homing Operation-----
Fflnitial Walue Setting, Operation Start Request
E|IFTHEN -
eFositiond = 0.0 3

[G_bHowingRea := TRUE s}

ELSE
G_hHominzRea == FALSE ;e

END _IF;

SfHoming

MG _Home 10
fiyis 1= fxis0001 . 4xisRef .
Execute := G_hHomingReq,
FosTiiTon = G_TeFosTtiond ,
Dane =» hHominglDone ,
Busy =» G_bhHamingBusy ,
Commanddborted = bHominghborted ,
Errar => hHaminzErrar

s

Sfone Sienal =» PLC CPU

G_bHomingCMD is turned off.

[G_bHomingDone := bHomingDone OR bHowinzhhorted OR anmingErrnr;]

Returns the execution completion signal to the PLC CPU
after the home position return is successfully completed

+ (Done output ON),
execution is interrupted (CommandAborted output ON),
or an error occurred (Error output ON).



_ Program Example

(3) Program of the Motion module
3) Positioning (normal execution type)

; }r,’; .DS"jg‘ggtf’l’ﬁg‘?iaﬂgramn S1arl Resuee RECEIVES the positioning control start signal (G_bPosCMD) from

3EIFTHEH o the PLC CPU.

4 =FosTTTonl 1= 150000.0; The data required for the positioning is stored to the label, and the

5i lePostelocity = 50000.0; positioning control start request (G_bPositioningReq) is turned on.

Bi lePoshcceleration = 100000.0;

bk lePosDeceleration = 100000.0;

8 lePosJerk 1= 200000.0;

9|  [G_bPosRea := TRUE;}

10;| ELSE T L

i G bPosReq := FALSE: ums oﬁG_bEDSHIDnlngReq after

12:LEND TF: G_bPosCMD is turned off by the PLC CPU.

13

141 f/Pasitioningl

15 MC_Mavehbsolute_I( ™

16§ hxis = hxis0001.AxisRef .

I]' [E::ecute = G_hPosReq ,

18; Fosition = TeFositionl ,

18] Velocity = lePosVelocity ,

20 Accelerat fon = lePoshcceleration

21! Decelerat ian = lePosDeceleration , > MC MoveAbsolute executes positioning.

22] Jerk = lePosderk , -

23 Direction = WC_DIRECTION __mcShortestWay o

24 BufferMaode = WC BUFFER MODE mchborting ,

25i [june =» bhlWovedbslDone ,

261 Comnnandfboried =- bNoveRbsIRboried

27 Error = bWovedbslError

28 ); A

290 //Dwell

307 TON_I1(IK:=|bMovedbs1Done | ,PT:= TH500ms ,0=>|bluelll out|); Stars the on-delay timer that triggers dwell when the

311 //Positionimey Done output of MC_MoveAbsolute 1 is turned on.

320 MC_Movedbsolute_2(

33 hxis = AxisDO0] . AxisRef ,

34 [E::etL.te = blwel 1 _aut , After the dwell time is elapsed,

35i Fasition = G_TeFositionl . MC_MoveAbsolute executes positioning again.

36 Yalocity = lePosWelocity .

3T bceceleration = lePoshcceleration ,

38 Deceleration = lePosDeceleration ,

39! Jerk = lePosderk ,

40! Direction = MC_DIRECTION__mcShoriestWay ,

411 BufferMode = WC BUFFER WODE mcéborting

421 Dane => hlWovehhsZDane ,

431 Tonnandpboried -» DWoveRhsZRborted ,

44 Error =>» bllovelhbs2Error

45 );

46 //Dwell 3 s _ _

47! ]|:|N_?_'[:N::[hMJ.J.E;‘kE.?UDnQ[‘P]:: TH500ns _._-J:>3: Starts the on-delay timer that triggers dwell when the

48! Done output of MC_MoveAbsolute 2 is turned on.

490 //Error Signal, Aborted Signal

50/ bPosError  := bNoveAbslError OR blMlovedbsZError;

51! bPoshborted := bNovehbslAborted OR bNovedbsZAborted;

gg J/bana Sizsal <> PLG CBU Returns the execution completion signal to the PLC CPU
Al i after the dwell time is elapsed or either Error output or
[P pp— “Frrnr — .

g; [(: bPosDone = hDwell?_out OR bPosError OR bPosdborted; }—l CommanndAborted output of MC_MoveAbsolute is

turned on.



_ Program Example )

(3) Program of the Motion module
4) ErrorReset (normal execution type)

Il //kxis Error Reset
2 MC_Reset _1(
3§ Axis = AxisO001.AxisRef
4 |Execute := G_bErrorReset je—
i .
E )3 Receives the error reset signal (G_bErrorReset) from the
2 0 o —— PLC CPU and executes the axis error reset and system error
10 //System Error Reset reset
i MCv_MotionErrorReset _1{ :

|[Execute := G_bErrorReset |e—d
)s

- 0 O o



_ Writing Program )

Write the program and parameters to the PLC CPU and Motion module.

1) After all the programs in the PLC CPU are rebuilt, select [Online] — [Write to PLC] in the tool bar of GX Works3 to write all data
to the PLC CPU.

2) When the parameters are written to the PLC CPU, communication with the Motion module is enabled.
Select [Online] — [Write to Module] in the tool bar of the Motion Control Setting Function to write all data to the Motion

module.

3) Reset the PLC CPU to finish the writing operation.



_ Operation Check

Click the play button at the lower left of the window.




_ Operation Check )

-
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Check the sample program operation.
Before starting operation, make sure that the
programs of the PLC CPU and Motion module are written.




_ Operation Check )

RESET RUN
STOP
RO4CPU RD78G4

RUN ERR

PROGRAM RUN

D LINK

SD/RD

CARD READY

- | CA:LI.;)NJ"ECTC‘ Dsla CARD ACCESS

(] ] -

\

Set the RUN/STOP/RESET switch of the PLC CPU to RUN.
The READY lamp and PROGRAM RUN lamp of the PLC CPU turn on.
The RUN lamp of the Motion module turns on.




_ Operation Check )

{ N

meLservD- 5

RESET RUN RUN

SETY

S TO p CC-LinklIE TSN

RD78G4
RUN ERR

PROGRAM RUN mm
D LINK

SD/RD
CARD READY
CARD ACCESS

N‘\\\‘.\‘k\\l SSNNANNNN NN %\\%\%‘R\\‘:

\

Wait until the PROGRAM RUN lamp of the
Motion module turns on.
"r.01" is displayed on the servo amplifier. (The dots are lit.)
The servo motor enters the servo ON state.




_ Operation Check )

MELSEva--i"J'

RUN

CC-LinkIE TSN

%\\\\\\‘.\\“\\\\\\\\\\\‘\\\\\\\\\\‘h\\\\\‘h\‘&\\‘{ -
= = =

Turn on X20 to execute servo OFF.

"r.01" is displayed on the servo amplifier. (The dots blink.)
Turn off X20 to execute the servo ON again.




_ Operation Check )

Forward | Reverse |
rotation JOG rotation 10G

L

-
= = -

Turn on forward rotation JOG (X21) to move the axis
in the address increase direction, and turn off to stop.
Turn on reverse rotation JOG (X22) to move the axis
to the address decrease direction, and turn off to stop.




_ Operation Check

PLC CPU Motion module
RD76_0 RD78_0 RD78 0 RD78 0
X X2z R e Cont e //)OG
Req Reg MCv_Jog_1(

1+FH/—._ Axis = Axis0001.AxisRef ,
RD78_0 RO78_0 RD78.0 RO78_0 = g
000.G_b 000.G_b 000,G_b 000,G_b 5 3
X21 X2z Homing PosReq ContPos lagBwd JogBackward| :=|G_blogBwd|,

Reg Req

Velocity = G_leJogVelocity ,
Acceleration ;= lelogAcceleration,
Deceleration := lelogDeceleration,
Jerk := leJoglerk,

Check the program monitor.
When X21 is turned on, "RD78_0000.G_bJogFwd" turns on and
"G_bJogFwd" on the Motion module side turns on.
When the JogForward input of MCv_Jog_1 turns on,
the forward rotation JOG starts.




_ Operation Check )

( PLC CPU Motion module
RD78_.0 RD78_0 RD78.0 RD78.0
X1 x22 e e Contpos oghu /110G
Req Req MCv_Jog_1(

—{ H/T_II_H/—( )= Axis = Axis0001.AxisRef,
RD78_0 RD78_0 RD7E.0 RD78.0 JogForward :=|G_bJogFwd],
X21 X2z 000G b 000G bODOGh 000.G_b &
Homing PosReq ContPos JogBwd T [l

i i Velocity ;= G_leJogVelocity ,

‘I+H_l—._ Acceleration ;= lelogAcceleration,
Deceleration := lelogDeceleration,
lllllll Jerk := leJoglerk,

[
.\..\WW\\.\.\wwmmwlmf .
- -

When X22 is turned on, "RD78_0000.G_bJogBwd" turns on and
"G_bJogBwd" on the Motion module side turns on.
When the JogBackward input of MCv_Jog_1 turns on,
the reverse rotation JOG starts.




_ Operation Check )

Home pasition |
raturn

[
R B B B ==
e ——————

i

Turn on home position return (X23) to start the home position return.
Execute the home position return with the proximity dog method
(33 is subtracted from Pr.PT45)

The axis stops a little further beyond the dog,
and sets that point as the home position.

A




_ Operation Check

PLC CPU

RO78_0 RD7S_0 RD7E_O0
¥23 000.G_b D00.G b 000G b
JogBusy PosReq ContPos

Reg

Motion module
//-----Homing Operation-----
/fnitial Value Setting, Operation Start Request
0 © oHoringC D Rl

‘“ R G_lePosition0  :=0.0;
T ISR - TRUE
RD7E_0 ELSE
000.G_b o ;
Heiies := FALSE ;
Done END_IF;
1 RST Engﬁa?ﬂ?fg - /fHoming
B MC_Home_1(
Axis := Axis0001.AxisRef ,
Position = G_lePosition0,
=>
CommandAborted | =>|bHomingAborted
Error =>|bHomingError
A
—
- ; //Done Signal => PLC CPU
L ——— - B omngfbori]

Check the program monitor.

When X23 is turned on, "RD78_0000.G_bHomingCMD" is set.
"G_bHomingCMD" on the Motion module side turns on, and
"G_bHomingReq", which is the execution command of MC_Home_1,
turns on.




_ Operation Check )

-
PLC CPU Motion module
RO78.0 RO7S_.0 RD7S_0 //-----Homing Operation-----
A3 Poeies b {/Initial Value Setting, Operation Start Request
FLG_brHomingCMDITHEN
‘m_l_l_/lissr | G lePosition0 _ := 0.0;
G40 = TRUE;
RDTE.0 ELSE
oonc s = FaLSE;
Done END_IF;
_m RST E_T;ﬁaurﬂ?r?g' - /fHoming
MC_Home_1(
Axis .= Axis0001.AxisRef ,
Position := G_lePosition0,
Done => hHUrﬂir-gDoncL
CommandAborted | =>|bHomingAborted|
Error =>»|bHomingError
%
: “"\"“_“‘f\_ et S | //Done Signal => PLC CPU
' I N . ] [G_bHomingDone }=[bHomingDoneOR[bHomingAborted]
L o OR DHOI‘I"!in ErrUf:

When the home position return is completed, the Done output and
"G_bHomingDone" turn on.
"G_bHomingCMD" on the PLC CPU side is reset to the initial state.




_ Operation Check )

Positioning

-
= e
————————————————

Turning on positioning start (X24) starts reciprocating motion.
The axis moves forward 150 mm and stops for 0.5 seconds,
and moves back 150 mm and stops for 0.5 seconds.




_ Operation Check )

-
PLC CPU Motion module
Axis = Axis0001. AxisRef ,
RD78_0 RO78_0 RD7E_0 -
xo4 (006 BOCHHOTH .
JogBusy Homing ContPas o : i=lePosition| ,
Req Req Velocity = lePosVelocity ,
Acceleration := lePosAccel
%T}H—/l/i SET Enlmn - Deceleration := lePosDeceleration ,
= Jerk := lePoslerk,
Direction = MC_DIRECTION__mcShortestWay |
E‘.?JE—‘L BufferMode := MC_BUFFER_MODE_mcAborting,
PosDane
CommandAborted [=> bMoveAbs1/
RST |ro7e ooco. Error => bMoveAbs1Errar
G_bPasCMD [ %
//Dwell
Ton. - IR -~ To500ms 5> EEMRNEN):
//Positioning2
MC_MaoveAbsolute_2(
Axis = Axis0001 AxisRef ,
= G_lePositionD ,
ity 5 os\Velocity ,
Acceleration sAcceleration
- Deceleration := lePosDeceleration,
. Je ;= |ePoslerk
-.I S L E '
l = = - ' . Direction = MC_DIRECTION__mcShortestWay ,
[ BufferMode = MC_BUFFER_MODE_mcAbarting ,
L
s

Check the program monitor.
When X24 is turned on, "RD78_0000.G_bPosCMD" is set.
"G_bPosCMD" on the Motion module side turns on, and "G_bPosReq",
which is the execution command of MC_MoveAbsolute 1, turns on.




_ Operation Check )

PLC CPU Motion module
f{Positiohing2
RO7E_0 ROTS_0 RD7E_D MC_MoveAbsolute 2({
¥24 000.G_b 000.G_b 000.6_b Axis = AxisQ001. AxisRef ,
JogBusy Homing ContPos
Reg Reg

G_lePasitionQ ,
ePosVelocity
ePosAcceleration ,

1 SET |Ro7e 0000, | S
SubPosMD Acceleration

Deceleration

:= lePosDeceleration ,
RD7E_0 Jerk = lePoslerk,
0006 b Direction = MC_DIRECTION__mcShortestWay ,
PosDone )

BufferMode MC_BUFFER_MODE_mcAbarting ,

RST |ro7e_ 0000,
G_bPasCMD [

CommandAbol s2Aborted
Error =>| bMaoveAbs2Errar

I

SiDwell

N - NSRRI - T+500ms 8-> NN

//Error Signal, Aborted Signal

l:I'-':Jal'-r[r:rl ::l bMovehhs !—',-'.':]fl'OR bMavehbs2Error k

bPosAborted | :=| bMoveAbs1Aborted/OR] bMoveAbs2Aborted|;

//Done Signal => PLC CPU

G beosDonc IR Dwel2 out Sl R
-
-
s

OR

bPosAborted|;

After reciprocating motion is finished and dwell time is elapsed,
"G_bPosDone" turns on.
"G_bPosCMD" on the PLC CPU side is reset to the initial state.




_ Operation Check )

-
PLC CPU Motion module
f{Positioning2
RO7E_0 ROTS_0 RD7E_D MC_MoveAbsolute_2{
¥24 000.G_b 000.G_b 000.6_b Axis = Axis0001. AxisRef ,
JogBusy E::\Ir.g gg;ﬂ’m [L-:-:ec..te| :=liJL}weIIl outL
SET Pasition = G_lePasition( ,
T ROTE 0000, Velocity := lePosVelocity
% bPasthMD [ G : = il
‘{ G.bPasC Acceleration := lePosAcceleration ,
Deceleration := lePosDeceleration,
RD7E_0 Jerk = lePoslerk,
gggg[;ﬁ'e Direction := MC_DIRECTION__mcShortestWay ,
BufferMode := MC_BUFFER_ MODE__mcAbarting ,
RST |ro7e Done = bMaveAbs2Donel,
e hp,;,c“,.,.[ ED L CommandAborted |=3| bMoveAbs2Aborted|,
= Error =>| bMaoveAbs2Errar
%
J/Dwell
TOM 2= bMoveAbsZDone| PT:= T#500ms > bDwell2_outl);
//Error Signal, Aborted Signal
l:I'-'.'JsF_rm[l ::l bMovesbs] E.'nJrlOR|EJ.‘-\.-1[H.'|;L.I'\|_J';.EE[.'U.' k
bPosAborted | :=| bMoveAbs1Aborted/OR| bMoveAbs2Aborted|;
//Done Signal => PLC CPU
[G_bFosDone| :={bDwell2_out|ORbPosError| OR[bPosAborted);
LI |- . m
- - -
e
L
s

This completes the operation check.
Go to the next page.




_ Summary of This Chapter )

In this chapter, you have learned:

e What is Public Label?
e Public Label Setting
e Program Example

e Writing Program

e Operation Check

What is Public Label?

Public Label Setting

Program Example

Writing Program

Operation Check

A public label is a shared label that can be used in both the Motion module and PLC CPU.

Register the public labels from the global labels of the Motion module.
Select whether each label is to be read or written from/to the PLC CPU.

To set the members of a structured data type prepared in the system to the public label, register the public

labels by layer of the structured data type.
After setting the public labels in the Motion module, rebuild all the programs and reflect the public labels.

The public labels are registered to the module label on the PLC CPU side.

This chapter described the following program example: a ladder program of the PLC CPU that uses public

labels to exchange the positioning start signal and positioning completion signal.

Write data to the PLC CPU first, and then the Motion module.

You have checked the operation of the sample program in the video.




m Buffer Mode )

The buffer mode executes operations continuously by starting multiple operation FBs of Motion control FBs.
It can be set with the BufferMode input of the Motion control FB.
Up to two FBs can be started simultaneously for each axis and axis group.

(Example) MC_MoveAbsolute

'”':_'||_| '_‘Il.llll S0 | _J1 B _] E

hxis := Axis0001.AxisRef ,

Execute := G_bPositioningReq ,

Cont inuouslpdate:= FALSE ,

Position := lePositionl ,

I'.'Ir'- ocity H |"-‘F'I_I S I'.'Ir" ocity

hocceleration = |lePoshkcceleration ,

Deceleration = lePosDeceleration ,

| Br } HE e f' os | egr } »

Direction := MC DIRECTION mcShortestWay ,

| BufferMode := MC_BUFFER_MODE __mchborting ,

Optfons =0 ,//nchccDec

Dong => bMovehbsiDone ,

CommpandAborted =» bMovedbslAborted ,

Errpr => bMovehbslErraor

)3 (0or MC_BUFFER_MODE__mcAborting +=-The FB being executed is interrupted and the next FB is immediately executed.
1 or MC_BUFFER_MODE__mcBuffered - =« After the operation of the FB being executed is completed, the next FB is executed.
2 or MC_BUFFER_MODE__mcBlendingLow - --The lower one of target velocities for the FB being executed and
FB to be buffered is set as the switching velocity.
3 or MC_BUFFER_MODE__mcBlendingPrevious - --The target velocity of the FB being executed is set as the switching velocity.
4 or MC_BUFFER_MODE__mcBlendingMNext - = -The target velocity of the FB to be bufferad is set as the switching velocity.
5 or MC_BUFFER_MODE__mcBlendingHigh - --The higher one of the target velocities for the FE being executad and
L FB to be buffered is set as the switching veloaty.
[Point]

For Direction and BufferMode input, specify numbers or ENUM enumerators starting with MC_BUFFER_MODE and

MC_DIRECTION.
For details of the ENUM enumerators, refer to the following manual.

m MELSEC iQ-R Programming Manual (Motion Control Function Blocks)
2 VARIABLES AND MOTION CONTROL FB
2.2 List of Enumerators




The following diagram shows the operation when BufferMode is set to 0:
mcAborting. The FB being executed is interrupted and the next FB is immediately executed.

Velocity

Target velocity of FB1

Target velocity of FB2

- > Time
(Target position of (Target position of
FB1) FB2)
Execuse of FB1 .
i
Busy of FB1 /
.f."
Active of FB1 !
! 1 i
CommandAborted of FB1 -Il
. Q
Execute of FB2

Busy of FB2

Active of FB2

h
i
I.‘
I
Lh
i i
| [
i [
Done of FB2 q




The following diagram shows the operation when BufferMode is set to 1:mcBuffered.
When the operation of the FB being executed is completed, the next FB is executed.

Velocity
A

Target velocity of FB1 |--oeoeeeee

Target velocity of FB2 f-o-emmeemeformme e e

m\ \ > Time

§|{Target position of FEm| E){Target position of FBE)|

Execuse of FB1

LY
]
I
Busy of FB1 H
A
Active of FBT i
i |
Done of FB1 i q
Execute of FB2 h‘i
i Bl
Busy of FB2 ' /
I
: ' |/
Active of FB2 :r
: te
Done of FB2 l




_ Blending )

When BufferMode is set to mcBlending***, the next FB is continuously executed after the target position of the FB being
executed is reached.

In the following description, the FB to be executed first is FB1, and FB to be buffered is FB2.

(1) BlendingPrevious
The following diagram shows the operation when BufferMode is set to 3: mcBlendingPrevious.
The operation is performed at the target velocity of FB1 until the target position of FB1.
When the operation is switched to FB2, the velocity is changed to the target velocity of FB2,
and move to the target position of FB2.

WVelocity

Target velocity of FBT {-----reeeeee

Target velocity of FB2 f-----ereemeafommmmne s

\ \ > Time

E‘(Target position of FB1]\ §|[Target position of FB2)
Execuse of FB1
:\.
E 1
Busy of FB1 i;’
r}
Active of FB1 i
: i \
Done of FB1 ﬁ
Execute of FB2 h
: 5 P i
Busy of FB2 /
]
i ’ i
Active of FB2 I
: o
Done of FB2 q




(2) BlendingNext
The following diagram shows the operation when BufferMode is set to 4: mcBlendingNext.
The velocity changes to the target velocity of FB2 when the operation reaches the target position of FB1.

Velocity

Target velocity of FB1

Target velocity of FB2

,\ \ > Time

(Target position of FB1)| {(Target position of FB2)|

Execuse of FB1

Busy of FB1

Active of FB1

Done of FB1 ﬂ

Execute of FB2 § |
? 0
] H V!
' ! I‘f

]

Busy of FB2

Active of FB2 !

Done of FB2 | q




(3) BlendingLow, BlendingHigh
The operation when BufferMode is set to 2: mcBlendingLow or 5: mcBlendingHigh varies depending on
which target velocities of FB1 and FB2 is larger.

Setting value

2 : mcBlendingLow

Target velocity of FB1 > Target velocity of FB2  Target velocity of FB1 < Target velocity of MFB2

Same operation as BlendingPrevious

Same operation as BlendingNext

5 : mcBlendingHigh

Same operation as BlendingNext

Same operation as BlendingPrevious

[Point]

Velocity

Target velocity of
FB1, FB2

The following diagram shows the velocity waveform for BlendingPrevious, BlendingNext, BlendingHigh, and BlendingLow when
the target velocity of FB1 and FB2 is the same.

> Time

N

ikTarget position of FB2)

|(Target position of FB1)

Execuse of FB1

Execute of FB2

L




_ Program Example

(1) Sample program operation
This chapter uses the sample program used in Chapter 2.
Check the difference in buffer mode operation in a program that starts with X25.

Item FB1 (MC_MoveAbsolute) FB2 (MC_MoveAbsolute)
Positioning address | 75000.0[um] 150000.0[pm]
Velocity 50000.0[pm/s] 25000.0[pum/s]

Acceleration,

2 2
deceleration 100000.0[pm/s”] 50000.0[um/s<]

Jerk 200000.0[um/s>] 100000.0[um/s>]




_ Program Example

(2) Program of the PLC CPU
MAIN (ladder, scan program)

15 Tha Ao Lo g
HIE RITE_ 0000
G bContP
% )
18 (78} SET Coont inuou
[ontiou  JOG Bugy  Homing Pagitionirg 5
5 Request  Start Positioning
Fogitioning Rmguagt Comnnand
ROTE 000
G bContP
O
i7 (Ba) RST Cont inuou
Sortiruou 5
5 Positioning
Fogitioning Coomnmand
Lo

The nsing edge of the continuous positioning
control start (¥25) is retained with
G_bContPosCMD, and sent to the Motion
module as the start condition of the continuous
positioning control.

An interlock is set to prevent positioning contral
from being started while ancther program is
running.

Upon receiving that the Motion module turned
on the continuous home position return
completion signal, G_bContPosCMD is reset at
the rising edge of that signal.



_ Program Example

(3) Motion module program

ContinuousPositioning (normal execution type)

1| fi===-- Cantinuous Positioning Operalion-----
2 A ndtial Yaluye Seitling, Operalion Start Request
3ETF[6_blontPosCHD e
4 ePosiLlon 1= 75000.0;
5 lePos¥elocityl 1= 50000.0;
B lePoshccelerationl := 100000.0;
1 |lePosleceleration! := 100000.0;
8 lePosderk! := 200000.0;
9 lePositiond 1= 150000.0;
110 leFasValocity? := 25000.0;
11 lePoshceeleration? := 50000.0;
12 lePosleceleration? := S0000.0;
13 lePoslark? :=_100000.0;
14 [6_bContPosReq t= TRUE;
15| ELSE
16 G_bContPosRea := FALSE:
17 “EHD_IF;
18
JfPositianing]
FB1 MC_Movehbsolute |
21 Beis := Axis0O0] . bxicRef |
22 [Execule 1= G_hContFosRey , fag=d
2 FoGeTLan TS TEPOSTLIGnT 3
24 Velocity = lePosVelocityl ,
2 tccelerat joni= lePoshccelerationl
16 Decelerat ion:= lePosDecelerationl
21 Jerk = lePosderkl ,
28 Directian = WC_DIRECTION__mcShartestWay
29 [one =3 hNovelbslDana
30 IAL‘t wa =» bNovelbslfclive ,
1 Lomnanddbortied = bNoveRbeTRborlad
32 Erraor => blovedbslError
33

,Jl
SiPositioning?
i

i

s _Movekbsolute_2(

buis Axis000] .4xisRef ,
Execute bHovedbs Active ,
PEETLTan = TEPGEIL1GRE -
Velocity = lePosVelocity? ,
becelaration:= lePosdeceleration?
Decelaration:= lePosDeceleration?
Jerk = lePosdark? ,
Direction == WC DIRECTION wcShortestWas
Bufferfode :z WC_BUFFER MODE__ncBuffered, jd—
Done => bNovehbsiDone
CommandAborted =» bNovedbsZAborted,
Error =» blovedbsiErrar

)i

SiDwell

SETbMovehbs20one|bleell_In);

TOH_T{IN:= bllwe In ,PT:= TH100ms ,0=3|blwell _out |

JfError Signal, Aboried Signal

bError
bAbort ed

AfDone Signal =»

Pl &
G_bContPoslone :=|bDeell_out JOR bError OR bAbortied:

SiReset Deell_In
RET (G_bContPosDone

t= bMovehbsIErrar OR bHoveAhs2Error;:
= bMovehbslAborted OR bMovehbsZdborted;

Receives the continucus positioning control start signal
(G_bContPosCMD) from the PLC CPU.

The data required for the positioning is stored to the label,
and the continucus positioning contrel start request
(G_bContPeositicningReq) is turned on.

Turns off G_bContPesitioningReq after G_bContPosCMD is
turned off.

FB1 (MC_MoveAbsclute_1) executes positioning.

FB2 (MC_Movelbsclute_2) is started by the Active output of
FB1{MC_MoveAbsclute_1). Then, FB2 is buffered while FB1 is
running.

Change the BufferMode input of FB2 (MC_Movelbsolute_2)

and check the operaticn of the buffer mode.

The dwell that triggers the on-delay timer is started by
the Done output of FB2 (MC_MeoveAbsolute_2).

sblwell_Ind;

Returns the execution completion signal to the PLC CPU
after the dwell time is elapsed or either Error output or
CommanndAborted output of MC_MoveAbsolute is
turned on.

At the same time, the input of the on-delay time is reset.



_ Operation Check

Click the play button at the lower left of the window.




_ Operation Check )

34: //Positioning?
35 |‘|'[:_,'|1|'|'-; efbsolut e /
36 AX IS

3T

38 Position

39 Yelocity

40 Acceleration:
41: Deceleration:
42 Jerk

43i Directiaon MC DIRECTION _mcShortestWay ,
44 BufferMode MC_BUFFER_MODE__mcBuffered,|
45; Done => bMovehAbsZDone ,

46: Commandbiborted => bMoveAbsZhborted,

4?5 Error => bMovedbsZError

48: ),

Axis0001.AxisRef ,
bMovedbslictive .,
|lePosition2 ,
ePosYelocity? ,
lerationZ ,
|lePosDeceleration? .
Posderk? ,

LI T T T T I B Bt

Check the buffer mode operation.
Open "LinearIinterpolation” in the sample program and
change the BufferMode input of MC_MoveAbsolute_2 to
check the operation of the buffer mode.




_ Operation Check )

//Positioning?

HC MovehAbsolute 2
Ayis Bdyxis0001.Ax%xisRef ,

bMovehAbslAct ive ,

Position

Velocity

fcceleration:

|lePosition2 ,

lePos¥Yelocity? ,
lePoshcceleration? ,
|lePosDeceleration? .
ePosderk? ,

UP.UIHFPTIBM__M.Chu;t-~iﬂuh i
C_BUFFER_MODE__wcBuffered.

vone = DMOvVERDSZUoONe s

Commandbiborted => bMoveAbsZhborted,

Error => bMovehbsZError

Deceleration:

JEFL

l iJlIl
IBuchrHude

UL T T T I B B

mcBuffered is preset when the program is downloaded.




_ Operation Check )

34 //Positioning2
35 HC MovehAbsolute 2
36! AXIS

37

38 Position

39 Yelocity

40 fcceleration:

41: Deceleration:

42 Jerk

43i Lot i on TSR] s R SN TS
44 IBuchrHude MC BUFFER _MQDE__mcBuffered,
45: Uone 2> DMOVERDSZUONE

46: Commandbiborted => bMoveAbsZhborted,

4?5 Error => bMovedbsZError

48: ),

Ay is0001.AxisRef ,
bMoveAbslActive ,
|lePosition2 ,
ePosVelocity2 ,
lerationZ ,
lePosDeceleration? ,

sPosJerk?

UL R T T B L I 1 B

First, check the operation of mcBuffered.
Check that the BufferMode input of MC_MoveAbsolute_2 is set to
"MC_BUFFER_MODE__mcBuffered",
and write the program to the Motion module.




_ Operation Check )

Set Position

Target position of FB1
(75000[pm])

Set Velocity

The motor runs when X25 is turned on.
The graph shows the Set Position and Set Velocity.




_ Operation Check )

Set Position

szt ) 1 \ Target position of FB1
- ' (75000[um])

Set Velocity

In mcBuffered, FB2 is executed after the operation of FB1 is completed.
In the sample program, the axis stops at the target position
75000 [um] of FB1, and moves to the target position of FB2.




_ Operation Check )

34 //Positioning?
35 MC MovehAbsolute 2
36 AX IS

37

38 Position

39: Yelocity

4DE bcceleration:

41: Deceleration:

42 Jerk
43 e R o i B
44 IBuchrh’;LnJ-:e MC BUFFER _MQDE__mcBuffered,
45} Vone =y Dlovenpscuone P

4f: CommandfAborted => bMovefbsZhborted,

47 Error => bMovedbhsZError

48: ),

dyxis0001.4xisRef ,
bMovehbslAct ive ,
|lePosition2 ,
lePos¥Yelocity? ,
lePoshcceleration? ,
|lePosDeceleration? .,
ePosJderk? ,
MO DIRECTION acchocd

UL T T T I B Bt

Next, check the mcAborting operation.
Change the BufferMode input of MC_MoveAbsolute_2 to
"MC_BUFFER_MODE__mcAborting", rebuild all the programs,
and write to the Motion module.




_ Operation Check )

Set Position

Set Velocity

The motor runs when X25 is turned on.
The graph shows the Set Position and Set Velocity.




_ Operation Check )

Set Position

Set Velocity

In mcAborting, FB1 is interrupted when Execute of FB2 is turned on.
In the sample program, since Execute of FB2 turns on
right after FB1 starts the operation, the operation is
almost the same as when FB2 is only executed.




_ Operation Check )

ON
Execute of FB1
OFF

ON
Active of FB1
OFF

ON
CommandAborted

of FB1 OFF

ON
Active of FB2
OFF

Check the 1/0O signals of FB1 and FB2 at the time of start.
The CommandAborted output of FB1 is turned on,
indicating that FB1 is interrupted.




_ Operation Check )

34: //Positioning?
35; HC MovehAbsolute ?
36: Axis

3T Execute

38 Position

39: Yelocity

40 Acceleration:

41: Deceleration:

42 Jork

43 Dicaciion MO DIBECTION acShorigatlo

44 BufferMode HH_BUFFEH_MUUE__mEB|DndingPFEViuw31
45; Vone =y Dhovenpscuone P

46! Commandbiborted => bMoveAbsZhborted,

4?5 Error => bMovehbsZError

48:

by is0001.4xisRef ,
bMovedbslActive ,
|ePosition2 ,
lePos¥Yelocity? ,
lePoshcceleration? ,
|lePosDeceleration? .
ePosJderk? ,

UL LT T A T N L B 1

Next, check the mcBlendingPrevious operation.
Change the BufferMode input of MC_MoveAbsolute_2 to
"MC_BUFFER_MODE__mcBlendingPrevious", rebuild all the programs,
and write to the Motion module.




_ Operation Check )

Set Position Target position of FB1

(75000[pm])

Command velocity of FB1
(50000[um/s])

Set Velocity

The motor runs when X25 is turned on.
The graph shows the Set Position and Set Velocity.




_ Operation Check )

Set Position Target position of FB1

(75000[pm])

Command velocity of FB1
(50000[um/s])

Set Velocity

In mcBlendingPrevious, the command velocity of FB1 is applied
when the target position of FB1 is reached.
Then, the command velocity of FB2 is applied,
and the axis moves to the target position of FB2.




_ Operation Check )

34: //Positioning?
35; HC MovehAbsolute ?
36: Axis

3T Execute

38 Position

39: Yelocity

40 Acceleration:

41: Deceleration:

42 Jerk

43! Dicacilon MO DIRECTION scShoriaatlioy

44 BufferMode HH_BUFFEH_MUUE__mEB|Dndin;“e:t,I
45; Vone =y Dhovenpscuone P

46! Commandbiborted => bMoveAbsZhborted,

4?5 Error => bMovehbsZError

48:

by is0001.4xisRef ,
bMovedbslActive ,
|ePosition2 ,
lePos¥Yelocity? ,
lePoshcceleration? ,
|lePosDeceleration? .
ePosJderk? ,

UL LT T A T N L B 1

Next, check the mcBlendingNext operation.
Change the BufferMode input of MC_MoveAbsolute_2 to
"MC_BUFFER_MODE__mcBlendingNext", rebuild all the programs,
and write to the Motion module.




_ Operation Check )

Set Position

Target position of FB1
(75000[pm])

Set Velocity

Command velocity of FB2
(25000[pm/s])

The motor runs when X25 is turned on.
The graph shows the Set Position and Set Velocity.




_ Operation Check )

Set Position

Target position of FB1
(75000[pm])

Set Velocity

Command velocity of FB2
(25000[pm/s])

In mcBlendingNext, the command velocity of FB1 is applied
when the target position of FB2 is reached.
Then, the axis moves to the target position of FB2.




_ Operation Check )

34: //Positioning2
35 HC MovehAbsolute ?
36 AX IS

37

38: Position

39; Yelocity

40 Acceleration:

41: Deceleration:

Ay is0001.AxisRef ,
bMovedbslActive ,
|lePosition?2 ,
lePos¥Yelocity? ,
|lePoshcceleration? ,
|lePosDeceleration? .

42 Jerk ePosderk? ,

43 aotlos MO DIRECTION  acShoigatilo
44 IBuf ferMode MC_BUFFER_MODE __mcBlendinglow,)
45: Uone 2> DMOvVEeRosSzoone s

46! Commandbiborted => bMoveAbsZhborted,

47 Error => bMoveAbsZError

48

LI T T T I I B B

Next, check the mcBlendingLow operation.
Change the BufferMode input of MC_MoveAbsolute_2 to
"MC_BUFFER_MODE__mcBlendingLow", rebuild all the programs,
and write to the Motion module.




_ Operation Check )

Set Position

Target position of FB1
(75000[pm])

Set Velocity

Command velocity of FB2
(25000[pm/s])

The motor runs when X25 is turned on.
The graph shows the Set Position and Set Velocity.




_ Operation Check )

Set Position —
Target position of FB1
(75000[pm])

Set Velocity

Command velocity of FB2
(25000[pm/s])

In mcBlendingLow, the slower command velocity is applied
the target position of FB1 is reached.
In the example of this course, because the command velocity of FB2 is
slower, the velocity waveform is the same as BlendingNext.




_ Operation Check )

34 //Positioning?
35 HC MovehAbsolute ?
36 AX IS

37

38 Position

39 Yelocity

40 Acceleration:

41: Deceleration:

42 Jerk

43 |[ aotlos MO DIRECTION  acShoioatilo

44 BufferMode HH_BUFFEH_MUUE__mtB|Dndin;Hi;h,l
45 Uone => DhovenpsZoone s

46! Commandbiborted => bMoveAbsZhborted,

47 Error => bMoveAbsZError

48

Ay is0001.AxisRef ,
bMovedbslict ive ,
|lePosition?2 ,
lePos¥Yelocity? ,
lerationZ ,
ePosDeceleration? ,

'osderk? ,

LI T T T I I B B

Lastly, check the mcBlendingHigh operation.
Change the BufferMode input of MC_MoveAbsolute_2 to
"MC_BUFFER_MODE__mcBlendingHigh", rebuild all the programs,
and write to the Motion module.




_ Operation Check )

Set Position Target position of FB1

(75000[pm])

Command velocity of FB1
(50000[um/s])

Set Velocity

The motor runs when X25 is turned on.
The graph shows the Set Position and Set Velocity.




_ Operation Check )

Set Position Target position of FB1

(75000[pm])

Command velocity of FB1
(50000[um/s])

Set Velocity

In mcBlendingHigh, the faster command velocity is applied
when the target position of FB1 is reached.
In the example of this course, because the command velocity of FB1 is
faster, the velocity waveform is the same as BlendingPrevious.




_ Operation Check )

Set Position Target position of FB1

(75000[pm])

Command velocity of FB1
(50000[um/s])

Set Velocity

This completes the operation check of BufferMode.
Go to the next page.




_ Summary of This Chapter )

In this chapter, you have learned:

e Aborting
e Buffered
e Blending

e Program Example

e Operation Check

Aborting e When the operation-type FB is running and the next operation-type FB is executed, Aborting interrupts the
FB being executed and executes the next FB.

Buffered e When the operation-type FB is running and the next operation-type FB is executed, Buffered waits until the

FB being executed is completed and executes the next FB.

Blending e When the operation-type FB is running and the next operation-type FB is executed, Blending executes the

next FB without stopping the operation of the FB being executed.

e |n Blending, there are four velocity switching methods: BlendingLow, BlendingHigh, BlendingPrevious, and

BlendingNext.

Program Example e Select the buffer mode with the BufferMode input of the operation FB.

Operation Check ® You have checked the difference in operation of each buffer mode in the video.




Operation with PLC CPU

Download the sample program to be used in this chapter from the link below.
The program content is the same as the sample program described in chapter 2 and chapter 3.
Only the programming method is different.

RD78GBasic2_sample2.zip (1.39 MB)

_ Registering the Motion Module FB Library

(1) Download the FB library
The Motion control FB can be used in the program of the PLC CPU by registering the FB library
for the Motion module to GX Works3.
Download the FB library from the link below, and unzip the ZIP file to the desired destination.

MotionControl_RD78G_3d.zip(4.29 MB)

(Note) The latest version of FB library can be downloaded from the MITSUBISHI ELECTRIC FA Global Website.



_ Registering the Motion Module FB Library

(2) Registering the FB library

1) Open any project in GX Works3, and open the Library tab in the Element Selection window.

2) Click the [Register to Library List] button at the upper part, and select [Register Library].
3) When a message "Library is registered to the list" is displayed, click [OK].
4) Select the FB library file "MotionControl_RD78_****msIm", and click [Open].

(**** indicates the version.)

5) The Motion control FB is registered to the library in the Element Selection window.

Element Selection 3.x MELSOFT GX Warks3 X
= B #|e
} 5.3 x| ar o Library is registered to the kst
i - Specified files is imported to the GX Works 3.
= = To replace the library with the one imported before, plesse
Register Librany._ exeute "Register to Library List”
' r 3)
Hﬂl’mr-l.bl:rrlnllmln! =
« * 4[] Domalp. + IosoaConiml RO
Crgariz 4) dzizar m @
1 warm DU ol wed |
# o = -
I"" Whcton antrol RDTE. 1090 maim T02000 158 P WS Fir T I
B
-
(= 1]
o e
Fike ramma: | WAatienCanassl FOT3_1 030 vk
User Library
POU List | Favarites | Histary | Moduld m

Element Selection 3 x

l:'m.'l PO lqﬁ& 3| “I‘
Lo | 30| ve o X | ar

Display Target: al

[ User Likzrary

=L Libraps

= La MotionCantrol_RD7t MotionCentrel_RD7E

= G FB
= L Management
4 MC_AbortTn Touch Probe Disabled
o MC_CamTab Cam Table Selection
48 MC_GroupD Axis Group Dizabled
@ MC_Groupkr Axis Group Enabled
98 MC_Groupfl Axis Group Ermor Reset
@ MC_GroupS Axis Group Ovemide Ch
8 MC_Power  Operation Available
@ MC_ReadPas Read Awis Parameter
@ MC_Reset  Awis Error Reset
o MC_SetOver Axis Ovemnide Change
@ MC _SetPosit Current Position Change
dl MC_TouchPr Touch Probe Enabled
@ MC_WritePa Write Axis Parameter
@ MCv_AlPow All Axes Operation Avail
@ MCv_Changs Current Value Change per
& MCv_Motior System Emor Reset
@ MCyv_SetTore Torgue Limit Value
E ). Operation-indr

@ MC_Camin  Carn Operation Stan
@ MC_Combin Addition/Subtraction Pos
@ MC_Gearln  Gear Operation Sart
4 MC_Group$t Group Forced Stop
da MC_Home OFPR
J@ MC_Movedt Abzolute Value Positionin| .

| POU List [ Favorites | History | Module Library [




_ Creating Projects

The procedure for creating a project is the same as described in the previous section.

GX Works3

Creating a module configuration diagram

Setting the module parameter (network) FBD/LD is used for the program of the PLC CPU to be created in this

Registering the slave station (amplifier) chapter so that the connection of the FBs can be checked easily.

PDO mapping

Setting the servo parameter

Motion control setting function

Registering the axis

Setting the axis parameter Set “(AxisName).AxisRel” to the public label.
Public Label Setting

(It is not necessary to create a program.)




_ How to Use the Motion Control FB )

B3 MELSOFT GX Works? (Untitied Project) - [Global [Global Label Setting] | - O *
i Project Edit  Find/Replace Corvert View Online Debug  Recording  Disgnostics Tool  Window Help -8X
OBAS Ol i DBeaRREG s aRSANRE ASSELRAQQF o - iR LJQOESPR

e LSl Y e b U el L - T N =k =L
FEX N G0 P

Fier || ShowDewis0 3 | DaplaySeutrw | Onack S e .
Laba Dats Ty Engish (Disphy Tarpat) Aooess tom Externed Desice ~ By k@ x| ar
] . |0G Formard T 1 - -
3 |G w 1Bn ~_|J0G Backmird Dﬂﬂh‘r’ Target: i "‘I 5
£ (e dog Ve locity FLOAT [Doratie Pracif . [JO0 veiccity
4 GhJatBusy B B
L) -

Click the play button.

Extended Display: Do Mot Show Absays
] system label & reserved to be regstered.  [[] System bbel s reserved to be released.  [] The system label & already regitared to the

To execute the Reservation to Register/Releass for the system Reservation to Register System Label

bel, reflection to the system label datzbase s requred. o @_p D
Please exacute ‘Reflect to System Label Database’. Reservation to Release System Label
RE unned:marr tgh:hanga rareuenuhgd? preject when

assigned device i changed in system Bbel Ver.2.

= Orlly K-t s2ries/GOT 2000 senes (s avalble for system Bbel Var.2, Import System Labal

* To execute Onfine Program Change, execute Onlne Program

=g Mavigation || /C1aNg€ and save.

Not: Reflectad: 0
Totak 0

POU List [Faver.. | Histery | Modute | Library




_ How to Use the Motion Control FB )

B MELSDFT GX Works? (Untitled Project) - [Global [Global Lab=s! Setting] | - O
| Project Edit  Find/Replace Corvert View Online Debug Recording  Disgnostics  Tool  Window Help -8 X
DBAS Ol i DheaRRE 2 aRSANRR S8 SELRQQF o - iR L QOESPR

eEE DDA R BEE D SR8 5T e (R KT EER
EEXANAN B0 8PP,

;'Il(”"' . |£ﬂ
# 8| - W@ o X ar

- | 50 | A Filter || ShewDewis(d 5 | DaplySetive | | Check
f t

Labsal Hama Dt Typs En s (Disphasy Tarpet) A 55 O st il Do |-

1 . |06 Formard =
T | . |05 Backmard S 1 z L Ml =
3 (e dog Ve locity FLOAT [Doratie Pracif . [JO0 veiccity

4 OpJagBusy Ell — |06 Busy

5 ..

This video shows how to create a FB (MCv_Jog) program
for JOG operation, as an example.

Extended Display: Do Mot Show Always
] system label & reserved to be regstered.  [[] System kbel s reserved to be released. [ The system label & already regitared to the

To exgcute the Reservation to Register/Releass for the system RiEggrvation to Register Systim Label
abel, reflection to the system lbel datzgase s requred. et @_' D
Please exacute ‘Reflact to System Labal Database’. Reservation ta Relase System Label

i unned:ew.arr tgh:hangt rere-enuhtu? preject when

assigned device i changed in system Bbel Ver.2.

* Gnly (G- series/GOT 2000 senes s avaisble for system bl Ver.2, PN P
* To execute Onfine Program Change, execute Onlne Program 1:11'.0 .

Noigoton] ENnse at re. o i v iy | o] iy




_ How to Use the Motion Control FB )

B3 MELSOFT GX Warks? (Untitied Project) - [Global [Global Label Setting] |

i Project Edit Find/Replace Convert View Online Debug Hecording Diagnostics Tool Window Help -&x
iNPAS e *;[ixlhHHIWIEQ3|'Fﬂﬂﬁﬂlﬁh|5‘lﬁ’|ﬂH B@agee - mLiQ@ESpER
Ak o DR ME R DEHE AR E( S T R B el I

R A A Alh DD,
F) Global [Global Label Setting] x

Eludr-u_ . |4 a8

- - A I <Firer || Show Detaisy) 1 Diplay Satti ___ Check : =
L] Mama Doata Typs English (Disphay Tarpat) AcoEss Fom External Do - | !ﬁl L al o x l Al
' _. [00G Formard I | 2 5
g GhlEEW |2 . |0G Backmard D_‘pf""_n!'_gf— Ml =
3 |GleJogVelocity FLOAT [Domble Precil _ [JOG velooity
4 GbJagEusy EX |06 Busy

Register the JOG command, JOG velocity, and Jog busy to the global label.
(The JOG velocity is registered to the global label assuming that it may be set
from the external devices such as the GOT))

Extended Display: Do Mot Show Absays
] system label & reserved to be regstered.  [[] System bel s reserved to be released. [ The system label & already registared to the

To exgcute the Reservation to Register/Releass for the system Rieggrvation to Register Systim Label

abel, refiection to the sysem fabel atzaase & requred, = @_' O

Please exacute ‘Reflact to System Labal Database’. Reservation to Relase System Label

It s unneceseary t; change refﬁﬁnuhﬁ project when

assigned device i changed in system Bbel Ver.2.

* Gnly (G- series/GOT 2000 senes s avaisble for system label Ver.2, petsa e P
Totalk 0

* To execute Onfine Program Change, execute Onbne Program
Change and save.

ouist [For. ] oy Wiodle] Uy ]

M == Mavigation




_ How to Use the Motion Control FB

E MELSOFT GX Works2 (Untitled Project) - [ProgPou [PRG] [Local Label Setting] |
Debug  Reconding  Disgnostics  Tool  Window  Help

B Few @R cERANRS A8 RALIRAQF e - IR L Q@OEMER

iPrﬂjul Edt FindiReplace Convert  View  Online
DBEAAc e
iea= g OB ARR BRE GR R (D28 5% (B w [ [FBER

)

Register the JOG acceleration, JOG deceleration, JOG jerk and others
that are used only in this program to the local label of the program "ServoON_Jog".

EFEREXNMN ARG 8RPS
1 Label iy ProgPou [PRG] [Local Label Set., x [HalIS
Filter | Show Detaisl) © Digplay Settrg || Check e , ;
Labsil Hama Dath Typs Engish Display Turget) = e8| - @ vr K| ar

1 [Rdopkeo  JFLOAT [Doutk Prad _ [JOG Accalerstion o

% mJoibec FLOAT [Cousie Pre J0G Decelerstion Disply Target: al w
i FLIJM’[WH Pre. M= ark
L] ::

adule | Library |

Extended Display: Do Mot Show Abvars

M = Mavigation

PO List [ Favari... | History [ M



_ How to Use the Motion Control FB )

B MELSOFT GX Works? (Untitled Project) - [ProgramBody : ProgPeu [PRG] [FED/LD] 245tep) - o ®
| Project Edit  Find/Replace Convert View Online Debug Recording Disgnostics Tool Window Help R
DeAS e ['asu ::!Hl.WIEﬂalﬂﬂﬂﬂﬂﬂlmhlsﬁ‘ﬂﬁ’lﬂH Bl@a 4 o '
_EEQEIEBIHEW@EW GEIEE 85T R [ -nﬂ--lﬂlEﬁ' 2
AR R ETRTE B R TR B kR e e T el ] Clﬂﬁi‘“él EL ] et | ‘:‘l-

Label Wi Progou [PRG] [Local Label Set 4 ProgramBody : PregPou [PRE] ..
Find POL o
=R T = T
Display Target: Al w
SEQUENCE INSTRUCTIONS -

Contact instructions
Asseclation Instrections
Qutput instructions
Shift instructions
Master Control instructions
Stop instrection
BASIC INSTRUCTIONS
Comparison Operation instrections
Arithmetic Operation instnuctions
Diata transher instructions
Logical Dperation instructions
Diata shift instrections
Bit processing instrections
Data Conversian instructions
APPLICATION INSTRUCTIONS
ngram execution control instructions
Rotation instructions b

Click [Library].

B == Mavigation POU List [ Favari... | History | Maduld m



_ How to Use the Motion Control FB )

B3 MELSOFT GX Works? (Untitled Project) - [ProgramBody : ProgPeu [PRG] [FED/LD] 245tep) - O *
i Project Edt  Find/Replace Corvert View Online Debug Recording  Disgnostics Tool  Window  Help -8 X
BRSOl gD e QRE s PARARANRS A8S ARG IR L.0OEIEDR

EEEH DD AR R BEE DRSSPk R KT BER
L LA I

Open "Library" iy .n;: x
: "g‘ch:tlonCcmtrol_RD?BG_1.CISD TN £
. ay Target: Al w
‘\'.Ecr Library
= Library

1 MotignContrel MotionControl_RDTE
lJrEd C

{Comment|
Bg Mavigation POU.. [ Favori.. | History | Module Library |




_ How to Use the Motion Control FB )

B3 MELSOFT GX Works? (Untitled Project) - [ProgramBody : ProgPeu [PRG] [FED/LD] 245tep) - O o
jwmmawmgwmmmqu Disgnostics  Tool  Window  Help -EX
iDBA& 'asn.rm--'wmﬂﬂal#anﬁunlmmlﬁnﬁlﬁ.u REaae e - = 0QESEn
_Eaaﬂlamlnmﬂ-mgﬁ QR ER D& T Bl TDEEs
R R R T R R L mnmn{nﬁha O #ik G wﬂm CEIREERE a.

T Global [Global Label Setting Wi ProgPou [PRG) [Local Label Set 4 ProgramBody : ProgPou [PRG] ..

ny
sﬁ -,||.. | oz o X | e

Display Target: Al =
User Library

- Libirary
L MaticnContrel_RD78_1.030 MotionCo|
= am FB

! Click [Dperation—individual].‘[

POU. | Faverl, | History | Madule. Library

=g Mavigation




_ How to Use the Motion Control FB )

B3 MELSOFT GX Works? (Untitled Project) - [ProgramBody : ProgPeu [PRG] [FED/LD] 245tep)
| Project Edt FindfReplace Convert View Online Debug Recording Disgnostics Tool Window Help
DBAS Jle DT e QR 2 PIRAARARIRR OSSN REAQF e - R JQOTIED B
inaE S DDAR R TEHE G0N R S8 5T R R K [[TEEE
AR RSO DD ODEBEE OGP AR Y,

M px Wi ProgPou [PRG] [Local 44 ProgramBody : ProgPou [PRG] .. x Element Selection qx
ik - T ind POL nn
o LAt I T
Display Target: Al w
=/ Lg MotionControl_RO78_1.03D Moticn »
E ayFB
# . Management
= L. Operation-Individual
@ MC_Camin Carn Oy
ja MC CombineAxes  Additio
@ MC_Gearn Gear Oy
- MC_GroupStop Group f
8 MC_Home OPR

@ MO Moved biolute  Absalul
@ MC_MoveFlelative  Rlelative
2 MC_Moveelocity  Speed (
4l MC_Stop Forced
@ MC_TorgueControl  Torque
@ MOv_BacklashComg Backlas
8Ty _DirectionFilter Directic

Drag and drop "MCv_Jog" to the program editor.

FOU_ ] Fovori. | Fistory ] Modle_ oy |

=g Mavigation
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|
jh:jmﬁ&ﬁﬂkph:ntmmﬁmﬂri:mb:hghﬂng&agmnhdmmp
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B inony Locel LabelProgPou) i @ MC_Camin Cam Oy
@ MC CombineAxes  Additio
The "Undefined Label Registration” screen is displayed .. =
g p y o 8 MC_GroupStop Group F
8 MC_Home OPR

@ MO Movedbialute Absalul
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o MC_Moveelocity  Speed {
4 MC_Stop Farced
2@ MC_Torgueontrol  Torque
@ MOv_BacklashComg Backlas
i MCv_DirectionFilter Directic
8 MOv_log 0G
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[Last Changs]
2000407/17 16:07:32
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=g Mavigation

= | Fovori., | History | Moduie. Libra |




_ How to Use the Motion Control FB

|
| Project Edit Find/Replace Convert View Online Debug Recording Diagnostics Tool Window Help
DBRAS e *—ifaéhﬁ“il\ﬂlmlﬂﬂalﬂﬂﬂﬁ‘ﬂﬂ|HM|5“§|ﬂH Bl @ g qF oo
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Labed Setting Information

Registered {Progfou)

Destination bocd i
Class VAR w
DataType  |[MOY_ig

Constant

Comment

D Openthe label editorand
setthelabel details after registening label information.

[ Register s label st the last ravw.
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Click [OK].
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[Version]
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I : &= 15t
i Project Edt Find/Replace Convent View Online Debug Reconding Diagnostics Tool Window Help - -&x
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8 MC_CombinefAxes  Additio
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This completes the inputs for programming.

Click = |to proceed to the next page.
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_ Sample Program Description

(1) ServoON_Jog
This program executes PLC ready ON, servo ON, and JOG operation.

Irdtinken
Aweuys TH

Syptectr o 2atean Frag AL READ
1 :“'.L .“l ,"") When the power is supplied and synchronization flag [X1] is turned
| L '2' b on, PLC READY [Y0] is tums on.
1 H
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TRIE | —
2 ML Prerwar |
0
READ Sare OFF = States )
D BB VDFF
| |} |-} SarwON  ResdyStatus | When PLC READY [¥0] is turned on, READY [X0] turns on.
| 5 P = This will be used a5 the servo ON signal.
Lol Turn on G_bSWOFF [{20] to execute serva OFF.
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Connect forward rotation JOG command
(G_blogPW: ¥21) and reverse rotation J1OG
command (G_blogBW: ¥22) to the JogForward
input and JogBackward input of MCv_log.
Since the initial value 0 can be uzed in the
Options input. it can be omitted.

Busy autput turns on during the JOG cperation.
This is used for the interdock of ather programs.



_ Sample Program Description

(2) Homing

This program performs the home position return.

Initial ‘alue Setting

& I

Harming . .
L @_bHomineg ECMOVP When the home position return start signal
| { | en B0 (G_bHoming: X23) is turned on, the home position
e L O address is stored to the label.
[ 0.0 = d = GRPamiteno § | e k
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S —— the home position return.
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_ Sample Program Description

(3) Positioning

This program performs the single axis positioning operation.

Fcmitionig Bscest 1t

Connected |~
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= i
I - - = h

When the positioning control start signal (G_bPas: X24) is
= turned on, the numerical value required for the positioning is
stored to the label.

Pouitioeng Cone

When the numerical value is stored, the positioning start request
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(G_bPosReq) is retained.

When the positioning is completed normally (when the second dwell
time is elapsed) or either Error output or CommandAborted output of
the positioning is turned on, the retention is cleared.

The execution order is
= positioning — dwell —

Hi positioning — dwell.

Fotaing PRl Shirted

Fomtomeg] storted  Fombomg s

I i bl 1 iEatad .
o) ]
Pontaeng] ier el
I Vb i 3t a

Program the Error output and CommandAborted of the
positioning FB with the OR condition.



_ Sample Program Description )

(4) ContinuousPositioning
This program performs continuous positioning by using the buffer mode.

: Connected

When the continuous positioning
control start signal {G_bContPos:
¥25) is turned on, the numerical
value required for the positioning
is stored to the label.

~¥p CORHECTORY o En

WO000
n L =

[ e T T T

—
L&w-mﬂ‘mw«%mﬂ

When the numerical value is stored, the continuous
positioning start request (G_bContPosReq) is retained.

When the pasitioning is completed normally (when the dwell
time is elapsed) or either Error output or CommandAborted
output of the positioning is turned on, the retention is cleared.

U I N A

i E' FB2 is started with the Active output of FB1. | P )
' ] F82 is buffered while FB1 is operating. j | The Done output of FB2 is memorized, and the |

‘ot wma P oes ; e

[ et s dwell on-delay timer starts.
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' After the dwell time is elapsed, the anut of the

Patonsg B £mox [Posmcses e s . on-delay timer of which the done signal is reset.

Pomtoresg) e Contmauma Por e Pommorang] Abated  Covimece s Pombiorss

I @ = I —f=r= = Program the Error output and CommandAborted of the positioning FB
o with the OR condition.




_ Sample Program Description )

(5) ErrorReset
This program performs the error reset.

WIF
Errcr Feset
I 5 bErrorReset

| : : L Exmcute Dana

MZ Resatd
MC Reset

1
O ptions Busy

CommandAborted
Error

ErrorlD

07 SO0 ki 0001 _asa 1) Aois
2 3 When the error reset signal (G_bErrorReset: X2F) is turned on,
=~ the axis error reset (MC_Reset) and system error reset

S MotionSrrarfesst. ! (MCv_MotionErrorReset) are executed.
MCw MotionErrorResat

Esecute Done

Optons Busy

CommandAborted

ErroriD

§F072 0000 &4 20007 A0t £Fe #5 4t D) e Startl0




_ Sample Program Description )

(6) Monitor
This program stores SetPosition (Set Position) and SetVelocity (Set Velocity) of the axis monitor global label assigned to DO and
D2 of the PLC CPU.
Since SetPosition and SetVelocity are the double precision real number type, they are converted to the signed double word
type so that they can be easily handled by the PLC CPU. (Note)
These word devices are not used in the subject.
They are used to display on other sequence programs and GOT, and for other purposes. This program is described with ST.

LREAL _TO_DINT(RD78 0000 .Axis0001.Md.SetPosition);
LREAL_TO_DINTCRD78_0000.4xis0001 . .Md.SetVelocity);

1 G_dSetPosition
2. G_dSetVelocity

G_dSetPosition — DO :
G_dSetVelocity — D2 :

(Note) When the double precision real number type is converted to signed double word type, if the value to be converted is
outside the range from -2147483648 to 2147483647, a calculation error occurs.



_ Writing Program )

Write the program and parameters to the PLC CPU and Motion module.
The program is only written to the CPU module. The axis parameter and public label settings are required to be written to the
Motion module side.

1) After all the programs in the PLC CPU are rebuilt, select [Online] — [Write to PLC] in the tool bar of GX Works3 to write all data
to the PLC CPU.

2) When the parameters are written to the PLC CPU, communication with the Motion module is enabled.
Select [Online]—[Write to Module] in the tool bar of the Motion Control Setting Function to write all data to the Motion

module.

3) Reset the PLC CPU to finish the writing operation.



_ Sample Program Operation Check

Click the play button at the lower left of the window.




_ Sample Program Operation Check )
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Check the sample program operation.
Before starting operation, make sure that the programs and
parameters are written to the PLC CPU and Motion module.




_ Sample Program Operation Check )

RESET RUN
STOP
RO4CPU RD78G4
. RUN ERR
Paoanfr?unﬁou = PROGRA: :::
BATTERY —— D
CARD READY CARD READY
- CARD ACCESS
- - [

\

Set the RUN/STOP/RESET switch of the PLC CPU to RUN.
READY lamp and PROGRAM RUN lamp of
the programmable controller turn on.
The RUN lamp of the Motion module turns on.




_ Sample Program Operation Check )
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meLservD- 5

RESET RUN RUN

SETY

S TO p CC-LinklIE TSN

RD78G4
Rt FRR
PROGRAM RUN =

D LINK
SD/RD
CARD READY
CARD ACCESS

N‘\\\‘.\‘k\\l SSNNANNNN NN %\\%\%‘R\\‘:

Wait until the PROGRAM RUN lamp of the Motion module turns on.
"r.01" is displayed on the servo amplifier. (The dots are lit.)
The servo motor enters the servo ON state.




_ Sample Program Operation Check )
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Turn on X20 to execute servo OFF.

"r.01" is displayed on the servo amplifier. (The dots blink.)
Turn off X20 to execute the servo ON again.




_ Sample Program Operation Check )

Forward | Reverse |
rotation JOG rotation JOG

é. O\
L
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Turn on forward rotation JOG (X21) to move to
the address increase direction, and turn off to stop.
Turn on axis reverse rotation JOG (X22) to move to
the address decrease direction, and turn off to stop.




_ Sample Program Operation Check

-
PLC CPU

JOG Forward JOG Bachorand Homire Requast Positioning Request  Continwous Positionine -
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Y x
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MC_Jog 1

MO _Jog
wJogF orwand Done
FALSE
JogBackward Busy
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SO00000000000 0000 DO000D000L
eJogderk. || Jerk
10000000000 Q00000 COMOR0000
= Options

RCTE 0000 A s0000 . AzasRe T
£}

JOG Busy

[ G bJogBusy
Active

Commiand Aborted
FALSE
Error
FALSE
ErrcrlD
Axs
w

Check the program monitor.

When X21 is turned on, the JogForward input of MCv_Jog_1 turns on.
The normal rotation JOG operation is performed.

Busy output and "G_bJogBusy" turn on during the operation.




_ Sample Program Operation Check

-
PLC CPU

JOG Forward

JOG Bachovard Homire Requast

Positioning Request Continwous Positionine -

| . bogF W G_begBW G bHarmingRes G_bPoafeq G_bOoatPesRey
i
, u v4 Z vt
22 23 24 25 26 MCH_og 1
MCw_Jog
2 xn wJogF orwand Done
JOG Baclmand JOG Forward Homing Request Positioning Request Confinuwous Positionin = JOG Busy
G_bJgEW G_bJogFW G _beorming ey G_bFPosReq E_BContFosFeg - - -
1 - v v v JogBackward Eusy G_blogBusy
1 “JDE Welozity
27 2B 23 a0 (5_be g e locity 1 Active
2500000000000 0L (e
e
2. Jog Ao Acceleration Commiand Aborted
SO00000000000- 0000 BOOMHNO00 FALSE
leJogDec: Daceleration Error
SOO0000000000- 0000, DOOH0H FALSE
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10000 QD000 D000 0 CON00E0
= Options
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When X22 is turned on, the JogBackward input of MCv_Jog_1 turns on.
The reverse rotation JOG operation is performed.
Busy output and "G_bJogBusy" turn on during the operation.




_ Sample Program Operation Check )

Home position |
return

-
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Turn on home position return (X23) to start the home position return.
Execute the home position return with the proximity dog method
(33 is subtracted from Pr.PT45)

The axis stops a little further beyond the dog,
and sets that point as the home position.




_ Sample Program Operation Check )
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Check the program monitor.
When X23 is turned on, the home position address is stored to the label.
"G_bHomingReq", which is the execution command of MC_Home_1,
is turned on and retained.




_ Sample Program Operation Check

' )
PLC CPU
|ctssmenat: |
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TS e e " ]
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The home position return operation starts.
When the home position return is completed,
the Done output and "bHomingDone" turn on,
and the retention of "G_bHomingReq" is cancelled.




_ Sample Program Operation Check )

Positioning

-
B B B -
-
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Turning on positioning start (X24) starts reciprocating motion.
The axis moves forward 150 mm and stops for 0.5 seconds,
and moves back 150 mm and stops for 0.5 seconds.




_ Sample Program Operation Check )
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Check the program monitor.
When X24 is turned on, the data for positioning is stored to each label,
and "bValueSet" turns on.
"G_bPosReq", which is the execution command of MC_MoveAbsolute_T1,
is turned on and retained at the rising edge of "bValueSet".




_ Sample Program Operation Check )

PLC CPU

When "G_bPosReq" is turned on, MC_MoveAbsolute_1 starts and
the servo motor starts running.




_ Sample Program Operation Check )
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PLC CPU
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When the positioning by MC_MoveAbsolute_1 is completed, TON_1,
which is the dwell, operates.
When 500 ms is elapsed, MC_MoveAbsolute_2 is executed and
the servo motor starts running.




_ Sample Program Operation Check )
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PLC CPU
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When the positioning by MC_MoveAbsolute_2 is completed, TON_2,
which is the dwell, operates.
When 500 ms is elapsed, the retention of "G_bPosReq" is cleared,
and reset to the initial state.




_ Sample Program Operation Check )

Continuous |
positioning
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Turn on continuous positioning start (X25) to start
the operation of the buffer mode (mc_Buffered).




_ Sample Program Operation Check )
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Check the program monitor.
When X25 is turned on, the data for positioning is stored to each label,
and "bValueSet" turns on.
"G_bContPosReq", which is the execution command of MC_MoAbsolute_1,
is turned on and retained at the rising edge of "bValueSet".




_ Sample Program Operation Check )

-
PLC CPU

When "G_bContPosReq" is turned on, MC_MoveAbsolute_1 starts
and the servo motor starts running.

At this time, since the Active output is the execution command of
MC_MoveAbosolute_2, MC_MoveAbsolute 2 is buffered.




_ Sample Program Operation Check )

p
PLC CPU

When the operation of MC_MoveAbosolute_1 is completed,
the buffered C_MoveAbsolute_2 is executed.
When the operation of MC_MoveAbosolute_2 is completed,
TON_1, which is the dwell, is executed.




_ Sample Program Operation Check

p
PLC CPU
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When 100 ms is elapsed, the retention of "G_bContPosReq"
is cleared, and reset to the initial state.




Sample Program Operation Check

p
PLC CPU
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This completes the operation check.
Go to the next page.




4.7 Summary of This Chapter )

In this chapter, you have learned:

e Registering the Motion Module FB Library

e Creating Projects
e How to Use the Motion Control FB
e Sample Program Description

e Sample Program Operation Check

Registering the Motion Module FB
Library

The FB library must be registered to GX Works3 to use the Motion control FB in the PLC CPU.

Creating Projects °

Configure axis parameters and other settings as when programming to the Motion module.

How to Use the Motion Control FB °

The Motion control FB can be placed to the program editor by dragging and dropping it from the Library

tab of Element Selection window of GX Works3.

Connect the contact and label to the input/output of the FB.

Sample Program Description .

You have created a program similar to the sample programs in chapter 2 and chapter 3 by using only the
PLC CPU.

Sample Program Operation Check .

You have checked the operation of the sample program in the video.




This chapter describes how to log data of the Motion module and display it in the graph.
In this course, the positioning start program of the sample program in chapter 2 and chapter 3 will be logged as an example.

(Note) The program in chapter 4 cannot be logged with the procedure described in this chapter.
"CPU Module Logging Configuration Tool" must be used.

_ Starting the Logging Configuration Tool )

Select [Tool] — [Logging Function] — [Logging Setting] from the tool bar of the Motion Control Setting Function screen.
The motion system logging setting tool starts.
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~ Check Parameter Project  Edit  Orine  Help
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Install Motion Software...

Operaticn Profile Data r
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T dadel & e dabs Qo Setting, select & bk rovw, ook [Eot ] o Soubbe ok
T el & Ensling CLEta b 1M Sebent T commeanandeny i, choh [Eat] o douke ook

8 opons [ pe—
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[Point]
The motion system logging setting tool can be started from [Tool] — [MotionSystem Logging] in GX LogViewer.

B2 MELSOFT Series GX LogViewer

| File View Online
H=:EE X
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Window  Help

Start Logging Configuration Tool
Start MELSEC iQ-R Series High Speed Data Logger Module Configuration Tool

Start MELSEC iQ-R Series High Speed Data Communication Module Configuration Toal
Start MELSEC-Q Series High Speed Data Logger Module Configuration Tool

Start MELSEC-Q Series High Speed Data Communication Madule Configuration Tool
Start BOX Data Logger Configuration Tool

Realtime Monitor Setting...

Convert Logging Files...
Cption




_ Setting the Data to be Logged )

(1) In the edit logging setting field of the motion system logging setting tool, set the save destination of the logging data.
Then, click the [Edit] button.
The Data Logging Setting screen is displayed.
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(2) Select [Logging type] from continuous logging, trigger logging, and event detection.
In this course, the details of the trigger logging is described.
Select trigger logging, and click the [Next] button.

Migtion Syptem Dot Logeing Setteg|Ma.1] P
Edit
EEEE e oo Eampling inierva Triager Mumbar of racards Swes > [T5
Selact & kgang hpe
Legang tipe

) Continuous legging
Dlaiia logging continues o & specified samplreg inbenval Lnid 2 loggng siop opention b perfomed
The ingger condition cannot be sef for a contiruous logging

) Trigger logging

Morsticr et ave preed o g Lo el beform after the satfctor. of the condition fnggernd)

) Evert detection

Emscute the event detaction seting of the tgger corditon
Ha logging date s will ke crested by ewert detection




_ Setting the Data to be Logged

(3) The label of the data to be logged is registered in [Data to be collected].

1) Global label
Enter the global label name to the data ————————
name field.

In the data type field, select the data type
of the label.

2) Local label

Enter the data name in "program name/local
label name” format.

——
|Motion Systen  Dlata Logging Setting[Ma.1]

| Edit

rosge ]

Sampling sberva

Set the data o collect dusng logging

Dlata portsto be colected: |

7| M024Ports  bematobe duglayed: |

7| m2

In the data type field, select the data type of
the label.

3) Structured data type
Click the [Label Input Assistant] button and
select the member of the structured data type
from the list.
Select it from the list and click the [Register]
button to reflect to the data to be collected.

In this course, the following data is logged as example.

Data name

G_bPosReq

Positioning/bMoveAbs1Done

Positioning/bDwell1_out

Positioning/bMoveAbs2Done
G_bPosDone
Axis0001.Md.SetPasition

Axis0001.Md.SetVelocity

Click the [Next] button when the registration is completed.

Laked Input Assistant

Set the data to colect during logging

Type: | Rual Dave Axis

Agiy Name: | Aoas0OD1
Sructured Data Type: | Monior Data |
—
Dists List |
Hame: Diatas Name: (Labed) |
Md  Object Data_VelActuslVshe * Wi o WelActualysiue |
Md | Jerk Limi Vakue | * M JeskiLimit
] Contred Cyche | " M OperationCycls
Md | Operation Setting at Cvemun |* M Crvsmunparation | |
M Cusrert Postion Restoration Status * Wd PosRestoration_Stabus
Md | Execution Profile ID No, | Md ProfielD |
Md | Sel Accelerstion " Md SetAcosleration |
Md  Set Postion * Md_Set Posticn |
Mol St Velocty W SetVieloctty
L] Save Emulating ] Md_SlaveEmulate_Enable |
L] MW!WW&_‘M&MHM
Mo Deceleration at Sop Wd StopMode_Decelerabon
Md Stap Signal Signal Detection Method Wd StopSignal Detection ~




_ Setting the Data to be Logged (Continue)

(4) Set the sampling interval in [Sampling Interval].
In this course, use the operation cycle No. 1 for sampling.

After selecting the sampling interval, click the [Next] button.

Maticn Sysiem  Data Loggmg Seiting[Ne. 1) x
Edit

e
Loggingtype » | [Diata bo bevcoliected > | | EEEIEITIRRIRERIR | Trigoer > | Memberofrecords > | Courts | Ssees [4]s

Set the dala sampling el

Samging s

[#) Operaton cpeielS)
Colect daia o an inberval of the operation cycle:

Dpesration cyche ssbection:  Opeeration cycle o 1 Ee

) Time
Colect daia o & specified inlerval Sel the ime of the Gata samplng interval by ms.
000 % | [ma] @020 BSA00.000)




_ Setting the Data to be Logged (Continue)

(5) The condition to start the logging is set in
[Trigger].
In this course, the startup the bit that is the
positioning start signal is used as the trigger.

1) Select [With trigger].
2) Select "OR combination" for the trigger type.

3) Select No. 1 of the condition list, and click
the edit button. The sub window appears.

4) Select "Data Condition", and select
"0001:G_bPosReq" for the data name.
Select "UP" for the condition.

When the selection is completed,
click the [OK] button.

5) After you return to the original screen,
click the [Next] button.

Mation System  Data Logging Setting[Ma. 1] = g : -, 1
Edit

Trgger |
Lopgingtype > | Datatobe collected > | Samplingintervel > | [EEBERY | Murber of records = | Counts | Saves [40

Triggered when any of the sel condiions is satisfied

Sei the trigger fype and the ingger condition
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| Deiete

|

Dlete Al
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|@mcwlm |
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Corniten Data Tormtard
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Duts Narme Constart Vise

) Fued Sean
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_ Setting the Data to be Logged (Continue)

(6) The number of sampling points is set in [Number of records].
In this course, No. of records (before trigger) is set to "500", and No. of records (after trigger) to "19500".
When the setting is completed, click the [Next] button.

Maticn Sysiem  Data Loggmg Seiting[Ne. 1) x |
Edit
Trigger
Lipging type > Daatz bo be colbecied > | Samplingiintsrval 5 | Trigger > m Courd Save a[x

Sat the Ko of reconds cutput to e when tagpeesd duang tagoer kogong

[ re—— 50012 Pleconl] (Dle 29559)
Mo of recmds (ster ngger 15500/ Flecosd] (110 300000)
Total Ho, of recards 20000] Fiecond] (110 300000)

(7) The logging count is set in [Count]. In this course, the count is set to 1.
When the setting is completed, click the [Next] button.

»

Mation Syfen  Dats Logging Settieg(MNa. 1]
Edit

Lingiging type > Dts 1o b collected Sampling imercal > | Trigger > |  Number of reconds > - Sevm> (4[5

Spescify the mgger oounts

Court

Easvate 108 pgrvy efiedl ey |0 he apected count
The: opesration will ke Dvenssibe’ when the masimum number of savesd fles is excesded

3 -
[ (@) Speciied Count. |1 O [ 10s 32767 )

() Speciied Mumber of Saved Fles
Exncute the gger loggirg repestedy accondng (o the maxisum number setting of arved files




_ Setting the Data to be Logged (Continue)

(8) The file format and number of saved files of the logging data is set in [Save].
In this course, the default value (format: JSON, number of saved files: 1) is set.
When the setting is completed, click the [Next] button.

Mation Systern  Data Logeing Seitieg|MNa. 1] o i i X
Edit

Samglinginberval > | Triggers  Numberofrecords » | Count> _

Sivoe seitrg Forkgeng dida e
Gt the deration fokder of the loggng data Fle and the Fle fomat

Fleformat: | JSOM - F Save inthe same fokder as the seting fie

Diestination drmve:

Folder

M. rumer of sarved fies

Set the maamum nusber of saved files of the destination drve
Flew e created untl the capacty of the destmation bacomes ful when Tia ot specly the masmum vahon'has been

anabiad
Operaiion when ihe masimum number is excesded |
|1k s
v @Drﬁw Fles with lower rumibers are delebed |
] Do et sgspecity s rataiwsms st
O Sop Leggng stops |
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R

(9) The condition to start the logging is set in [Start condition].
In this course, "Start by User Operation" is set.
When the setting is completed, click the [Next] button.

Maticn Syviem  Data Loggmg Seiting[Me. 1] o . i x
Edit
|
Samglinginterval > | Tripgar> | humberofrecomds > | Count>  Saves _ Finish i
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_ Setting the Data to be Logged (Continue)

(10) The data logging name is set in [Finish].
In this course, the default value (LOGO1) is set.
When the setting is completed, click the [Next] button.

Misticn Syitem  Dats Logaing Settag[Ma.1] x

Edit

ger . |
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<Back

(11) Return to the motion system logging setting tool.
The settings that have been configured can be saved.
Click the save icon and save to the destination of your choice.
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_ Writing the Logging Setting

The setting information of the logging is written.

Click the write logging setting icon, select the target memory, and click the [Write] button.

A confirmation window appears.

Click the [Yes] button and continue. When the writing is completed, click the [OK] button and close the screen.
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O Delete logging setting
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Target logiging setting data

¥ the servo system recorder add-on i enabled at system
stard, No.9 and MNo. 10 will use logging seftings of the SD
memany card with prioty. Refar ta maruals for details

B Dts being edited

| E-§ Data Logging Setting
£ o D[LOGD N Trgger)

-

Maotion Systemn Logging Configuration Too!

Write the logging settings to the motion system.

<Connection Destinatlon>
RD7TEGE

The following setting No., which has been included in the
selected logging settings, already exists in the target memory
of the write destination,

- No.01

Writing settings will overwrite the lagging setting in the

target memory.
Do you want to continue?

Motion System Logging Configuration Tool d

o Completed writing the looging setting data.

<Caution=>

Logging is not started just by writing logging settings.

Start logging in the “Looging Status Display and Operation’
window

To display the "Lopging Status Display and Operation’ window,
select [Online] -> [Logging Status Display and Operation].




_ Starting the Logging

When "Start by User Operation” is set in 5.2 (9), click the [Logging Status and Operation] icon to display the
[Logging Status and Operation] screen and to start the logging.
When the logging data setting name to be executed is selected the [Start] button is clicked, the LoggingStatus switches to

"Waiting for trigger".

When the program is executed in this state and the trigger condition (when X24 is turned ON in this example of this course) is

satisfied, the status switches to “Triggered"

When the logging is completed, the status switches to “CollectionCompleted" from “Saving".

=1 Hm'hruv:'\:lnﬁu-th_nj A FOTRG ) b mely = x -ﬂ [remr— .n.};-'\.]. PRTeRT——— %]
Ly Help L [ Pt "k LM Dt Frod Vil S My Ciord Fooe
DB A Xh #E
T ME i M 4MAY| .
Acquter Taget: Sample sec? CapXO8g S 1O Tiea 4 Faad Labsi P ———————————
T el i, b i Waitng fortigger  []
i legging esiing L4 kgorg MErg radr emraen o daisved A LT sha R BRG L
s 1 bars w4 i
Too el rorer il g sefiveg ekt & Slarck, . i [E2] o ke chech e Fary Sl ppad
Toracik an st cat s bgging sy ekt commanording mw cho [Ede | or o e chck
B Cusborg oo Logging Status
Ditiruaion Crive Fia v
of Loggng Sefing Lo ciive E
oo e 7
Mo [T Daia Name T Fie Fomal. ol | Dua P O o e s [ *
= gt 0 Legors Tiew Sapieg i Forty O [ Wemiaee |
=0 O o v aweet [ Logging Status
o B0 I IO o e e E
w0 O 0 Usde Sxeed [ Saving
= 00 I |0 o i e[
[ =] O 0 e Sppad =]
[l = I : v
= | 0O
[ 1 L e Loggng Status
] = 1 Lo gl A R B Jur—— —_—
. - CollectionCompleted  [T]
| [
Clome




_ Reading the Logging Data )

GX LogViewer is used to read the logging data.

Select [Tool] — [Logging Function] — [Start GX LogViewer] from the tool bar of the Motion Control Setting Function screen.
When GX LogViewer is started, select [Online] — [Open Logging File].

Select "0000:RD78G(H) (Host)" in the Connection Destination screen. (Note)

Tool | Window Help
Check Parameter...
Confirm Memaory Size...

Add-on Management...
Add-on Management (Motion Control Setting)...
1 Install Motion Software...
) Operation Profile Data 3
Logging Function...

Connection Destination
Please select the equinment at the connection destination.

(W) Previous connecton destinabion

Recent Folders " [0000:RDTEGH) (riost)
() Select the equipment at the connection destination
¥9 Savelogging Fileto PC... - . ,
Select the CPL installed to Analog Module when the

» Bt’gIH "r"|L:I'|il!:[ :3 data logged in Analog Module will be accessed
B End Monitor Alt+F3
B Pause Monitor F9
B Restart Monitor Ctrl+F9
35 Clear Graph...

(Note) If GX LogViewer is already started, and the communication with the Motion module is already set,
this screen is not displayed.




_ Reading the Logging Data )

Select the logging file to be read.

In the example of this chapter, the user drive in "LOGGING" - "LOG1" — "(Logged date and time).json" is selected.
Select the file name and click the [Open File] button.

Logging File - 000XROTGH) (Hest) x Logging File - 0000:RDTEGH) (Host) * Logging File - 0000 ROTEG(H) (Hesi)
Target Memory  User diive w Target Memory | U dvve - Torget Memory | L dive -
Direcsery / Mave Dyectery [noGaiNG Mo Dipesiery ADGEINGADGD
Befresh LUp one level Befreshy LUp one levwel Blefresh
Hare e Date Modfied Mame Sie Do Mocified Haree Sam  Date Hodfied
CasmoTrRIS T2 141 AN s 1001 | TA022 1044 AM TBO0ETS 142002 1044 AM
TR0 1110 AM CaLoG 0 TALZ02E Ml AM LOGGING pear ST7 TN4SNE2 1042 AM
[Atrre oo 55 TV 1041 AN

g o




_ Reading the Logging Data )

The waveform data logged in GX LogViewer is displayed.
When the plot format is changed from "Equidistance Plot" to "Time Interval Plot", the entire logged waveform can be displayed.




_ Saving the Logging Data

The logged waveform data can be saved as a csv file or json file.
(When it is logged in CSV format, it can be saved as CSV file.)

1) When saving as csv file
Select [File] — [Save As] — [Save CSV File] from the tool bar of GX LogViewer.
ﬁ MELSOFT Series GX LogViewer - [20200720_105018,json - Historical Trend(RD78G(H))]

View  Graph Operation  GraphView Online Tool Window He
= Open.. Cirl+0 E AE=EEFF ATIELA

7 Recent Folders 3 D:I E % g = E Equir
- Close
-
Save As v [ savecsvFile.. Cirl+S
&4 Print.. Cirl+P 5] Save Unicode TextFile.. Ctrl+Shift+5
: Import and Export... #m  Save Image File... Ctrl+!
Exit... Ale+F4

2) When saving as json file
Select [Online] — [Save Logging File to PC] from the tool bar of GX LogViewer.

Online | Tool Window  Help

E Open Logging File.. Ctrl+L
g Realtime Monitor.. Ctrl+R
Recent Folders 3

|ﬁ Save Logging File to PC...

Begin Monitor F3
I:‘ End Monitor Alt+F3
&5 Pause Monitor Fa
By  Restart Menitor Ctrl+Fa

Clear Graph...




5.7

Summary of This Chapter )

In this chapter, you have learned:

Point

Starting the Logging Configuration Tool
Setting the Data to be Logged

Writing the Logging Setting

Starting the Logging

Reading the Logging Data

Saving the Logging Data

Starting the Logging Configuration
Tool

e Start the motion system logging setting tool from the motion control setting function.

Setting the Data to be Logged e Set the data to be logged, trigger conditions, and others by following the procedure displayed in the

motion system logging setting tool.

Writing the Logging Setting e Write the logging setting data to the Motion module before logging.

Starting the Logging e When the logging start condition is set to "Start by User Operation", click the start button in the
"Logging Status and Operation" screen to start logging.

Reading the Logging Data e GX LogViewer is used to read the logging data.

Saving the Logging Data e The logged waveform data can be saved as a csv file or json file.




Now that you have completed all of the lessons of the MELSEC iQ-R Series Motion Module Basics (RD78G(H) Positioning
Control) 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 4 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.
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Final Test 1 )

Select the correct description(s) of the public label. (You may select multiple answers.)

A public label is a shared label that can be used in both the Motion module and PLC CPU.

Public label is registered from the global label of the PLC CPU.

When the global label is set to the public label, select whether the label is read or written
from/to the PLC CPU.




Final Test 2 )

FB1 is executed first, and then FB2 is executed.
When the target position and target velocity of FB1 and FB2 are as shown in the following table, select the buffer mode that is
performed next.
Target position Target velocity
FB1 100000.0[pm] 50000.0[um/s]
FB2 | 200000.0[pm] 25000.0[um/s]
Q1
Velocity [um/s] Q1 Select the appropriate answer.
300000 7 Q2 Select the appropriate answer.
25000.0 A
$ ¥ Time [s]
[Reached 100000.0 [um]) (Reached 200000.0 [um])
Q2
Velacity [um/s]
50000.0 A
25000.0 \
¥ Time [5]
(Reached 100000.0 [pm]) (Reached 200000.0 [um])
Q1: 1 . mcAborting Q2: * 1 : mcBlendingNext and mcBlendingHigh
2 . mcBuffered « 2 : mcBlendingPrevious and mcBlendingHigh
* 3 I mcBlendingNext 3 : mcBlendingNext and mcBlendingLow

* 4 : mcBlendingPrevious * 4 : mcBlendingPrevious and mcBlendingLow



Final Test 3 )

Select the correct sentence(s) from the following for programming with the PLC CPU. (You may select multiple answers.)

The FB library must be registered to GX Works3 to use the Motion control FB for Motion module
in the PLC CPU.

Place the motion control FB in the program editor from the project tree of GX Works3.

There are no parameters to be set for the Motion module.




Final Test 4

Select the appropriate answers to fill in the blanks.
e Start (Q1) to set the data to be logged.
e Write the logging data to (Q2) to perform logging.

e (Q3)is used to read the logging data and check the waveform.

Q1 Select the appropriate answer.
Q2 Select the appropriate answer.
Q3 Select the appropriate answer.

« 1 ¢ CPU module logging configuration tool
« 2 I Motion system logging setting tool

* 1. CPU module
« 2 . Motion module
* 3 I Servo amplifier

« 1 MR Configurator2
« 2 : GX LogViewer




Final Test 1

Select the correct description(s) of the public label. (You may select multiple answers.)

A public label is a shared label that can be used in both the Motion module and PLC CPU.
Public label is registered from the global label of the PLC CPU.

v When the global label is set to the public label, select whether the label is read or written
from/to the PLC CPU.




Final Test 2 )

FB1 is executed first, and then FB2 is executed.
When the target position and target velocity of FB1 and FB2 are as shown in the following table, select the buffer mode that is
performed next.
Target position Target velocity
FB1 100000.0[pm] 50000.0[um/s]
FB2 | 200000.0[pm] 25000.0[um/s]
Q1
Velacity [um/s] Q1 2 : mcBuffered
200000 1 Q2 3 : mcBlendingNext and mcBlendingLow
25000.0 A
$ ¥ Time [s]
[Reached 100000.0 [um]) (Reached 200000.0 [um])
Q2
Velacity [um/s]
50000.0 A
25000.0 \
¥ Time [5]
(Reached 100000.0 [pm]) (Reached 200000.0 [um])
Q1: 1 . mcAborting Q2: * 1 : mcBlendingNext and mcBlendingHigh
+ 2 : mcBuffered « 2 : mcBlendingPrevious and mcBlendingHigh
* 3 I mcBlendingNext 3 I mcBlendingNext and mcBlendingLow

* 4 : mcBlendingPrevious * 4 I mcBlendingPrevious and mcBlendingLow



Final Test 3 )

Select the correct sentence(s) from the following for programming with the PLC CPU. (You may select multiple answers.)

The FB library must be registered to GX Works3 to use the Motion control FB for Motion module
in the PLC CPU.

Place the motion control FB in the program editor from the project tree of GX Works3.

There are no parameters to be set for the Motion module.




Final Test 4

Select the appropriate answers to fill in the blanks.
e Start (Q1) to set the data to be logged.
e Write the logging data to (Q2) to perform logging.

e (Q3)is used to read the logging data and check the waveform.

Q1 2 : Motion system logging setting tool
Q2 2 : Motion module
Q3 2 : GX LogViewer

« 1 I CPU module logging configuration tool
« 2 I Motion system logging setting tool

* 1 CPU module
« 2 . Motion module
* 3 I Servo amplifier

« 1 MR Configurator2
« 2 1 GX LogViewer




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

1 2 3 10
Final Test 1 v Total questions: 7
Final Test 2 { V’ Correct answers: 7
Final Test 3 v
Final Test 4 v | | v Percentage: 100 %

Clear




You have completed the "MELSEC iQ-R Series Motion Module
Application (RD78G(H) Positioning Control)" 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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