Programmable Automation Controller

MELSEC MX Controller Basics
(Positioning)

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

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

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

L(NA)O810039ENG



Purpose of the Course )

This course aims to develop knowledge and understanding about positioning control of the motion control system using the
MELSEC MX Controller MX-F Model.

This chapter describes the contents of
the course.

Contents of the Course Multiple Start (Buffer Mode)

Legging Positioning Control Using FED/LD

This course is a continuation of the "MELSEC MX Controller Basics (Motion Control Startup)" course.
Complete the above course before taking this course.




NGLITS M 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 - Multiple Start (Buffer Mode)

This chapter describes path control using buffer mode of motion control FBs.
Chapter 3 - Positioning Control Using FBD/LD

This chapter describes how to create a program using FBD/LD.

Chapter 4 - Logging

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

Passing grade: 60% or higher



How to Use This e-Learning Tool )

Go to the next page Go to the next page.

Back to the previous page Back to the previous page.

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

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




Cautions for Use )

Safety precautions

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

Precautions in this course

The displayed screens of the software version that you use may differ from those in this course.
This course uses the following software version.
For the latest version of each software, check the Mitsubishi Electric FA Website.

MELSOFT GX Works3 Ver.1.125F
MELSOFT MR Configurator2 Ver.1.165X

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

\YETIVE] \YETVEIN\ o}

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

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

H-081483EN
Programming Guide Book SH-081483ENG

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

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




(¢, FTI TR I Contents of the Course

Flow of this Course

\_/

The following shows a flow of this course.

-
Chapter 1 Contents of the Course
§ This chapter describes the contents of the course.

. 4

| Chapter 2 Multiple Start (Buffer Mode)

{ This chapter describes path control using motion control FBs.

. 4

r Chapter 3 Positioning Control Using FBD/LD

| This chapter describes how to create programs using FBD/LD.

i Chapter 4 Logging

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




_ Machine Configuration )

This course uses the same one-axis ball screw mechanism as used in the "MELSEC MX Controller Basics (Motion Control
Startup)” course.
The machine specifications are as follows.




_ System Configuration

The system configuration is as follows.

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

USB cable
(Connector type: Type-C)

- —
| AR

CC-LinkIE TSN

MR-J5-10G

HK-KT13W

Remote station 1 (192.168.4.1)

Hardware stroke limit signal,
proximity dog signal,

and forced stop signal




_ External Circuit Wiring )

For details on the power supply wiring for the MELSEC MX Controller and servo amplifier and the connection of the servo
motor, refer to the "MELSEC MX Controller Basics (Motion Control Startup)" course.
Wire the external circuit of the MELSEC MX Controller MX-F Model as shown below.

X0 | Servo ON command

X1 | Positive rotation JOG command

%2 | Reverse rotation JOG command -~
%3 | Homing command

¥4 | Positioning control command

= vl

' X5 | Continuous positioning contral cormmand -
' XF | Error reset

S/S | S/S terminal I |

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




Multiple Start (Buffer Mode) )

The "MELSEC MX Controller Basics (Motion Control Startup)" course covered the basics of positioning control. This course
provides the detailed explanations.

This chapter describes buffer mode, which is one of the positioning functions.

To use the sample program for this chapter, download the following file.

MX-F_positioning_1_en.zip (1.99MB)



_ Multiple Start (Buffer Mode) )

This function executes multiple motion control FBs continuously without stopping by executing the motion FB of another
instance to the axis and the axes group that are executing the motion related motion control FB (hereinafter referred to as

"motion FB").
The following table lists the buffer mode types.

Buffer mode setting value Description

Aborts (cancels) the FB being executed and executes the next FB
immediately.

0 or mcAborting

Buffers the next FB on the FB being executed. If the FB being
executed has already been buffered, the next FB is buffered on the
1 or mcBuffered previous FB. (Up to 2.)

When the FB being executed is completed, the buffering FB is
executed sequentially.

The lower target velocity between the FB being executed and the

2 BlendingL
or meBlendinglLow buffering FB is used as the switching velocity.

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

3 or mcBlendingPrevious L )
switching velocity.

The target velocity of the buffering FB is used as the switching

4 or mcBlendingNext .
velocity.

The higher target velocity between the FB being executed and the

> or mcBlendingHigh buffering FB is used as the switching velocity.




_ Buffer Mode Types and How to Specify Them )

Specify a buffer mode using the BufferMode input of a motion FB.
This section describes how to specify a buffer mode using one of the motion FBs, MC_MoveAbsolute, as an example.

Note that the buffer modes that can be specified differs depending on the FB used.
For MC_MoveAbsolute, six buffer modes can be specified.
For details on the buffer modes available for each FB, refer to the manual.

Example: MC_MoveAbsolute

Mﬁ_MUFERth uie_]f

Auia := Axis000!.AxisRef ,

Execute = G_bPositioningReq ,
Position := |ePositionl ,
¥Yelocity := |ePosVYelocity ,
Acceleration := |ePoshcceleration ,
Deceleration := |ePosDeceleration ,
Jerl := |ePosderk ,
Direction := MC DIRECTION mcShortest¥ay .
I BufferMaode := MC BUFFER MODE wcAborting , I
Dorfe => bMovehbs1Done ,
ComandAborted => bMoveAbslAborted ,
Error => bMoveAbslError
)3 0 or MC_BUFFER_MODE__mcAborting
1 or MC_BUFFER_MODE__mcBuffered
2 or MC_BUFFER_MODE__mcBlendingLow
3 or MC_BUFFER_MODE__mcBlendingPrevious
4 or MC_BUFFER_MODE__mcBlendingNext
5 or MC_BUFFER_MODE__mcBlendingHigh
[Point]

For the Direction and BufferMode inputs, specify either a numeric value or an ENUM enumerator that starts with
MC_BUFFER_MODE_ _ or MC_DIRECTION_ _.




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

Velocity
~

FB1 target velocity

FBZ target velacity

- >Time
[(FB1 target position) || (FB2 target position) |
FBL Execute ) I".
i
FB1 Busy | H
FB1- 7
FB1 Active | !
—_ :.;
L FBE1 Commandaborted ,l q
.,
B FB2 Exacute L
1
FEZ Busy | J
FE2— i
FB2 Active | i
]
L FB2 Done | q




The following diagram shows the operation when BufferMode is set to 1: mcBuffered.
This mode executes the next FB after the FB being executed is completed.

Velocity
M

FB1 target velocity f \

FB2 target velocity

FE being exacutad Buffering FE )
> Time

[{FB1 targst position) | | (FB2 target position) |

- FE1 Execute

FBE1 Busy

FEL =

FBL Active

FB1Done | N

FB2 Execute

i

FB2 Busy q

FB2-

FB2 Active

FB2 Done

=]




_ Blending )

When BufferMode is set to mcBlending***, this mode executes the next FB continuously 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 axis moves at the target velocity of FB1 until it reaches the target position of FB1.

When operation switches to FB2, the velocity is changed to the target velocity of FB2, and the axis moves to the target position
of FB2.

WVelocity
M

FE1 target velocity

FB2 target velocity
: > Time
[(FBI target position)|  |[(FB2 target position) |
FB1 Execute ) [
¥
FB1 Busy I F é
FB1 F =
FB1 Active [ H

~  FB2 Execute )

FE2 Busy 9

FE2 Active [

L FE1 Done ’—Iq—
.
e

FBd -

FB2 Done




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

Velocity
M

FE1 target velocity

FBZ2 targe‘t VEIDE”:"' ......................................... \\

\ > Time

[(FB1 target position)|  [(FB2 target position) |
FB1 Execute } L
' ;
FBL Busy I ! g
FB1 F :
FB1 Active [ ! |
1 i
i FB1 Done 4

~ FB2 Execute

FBE2 Busy 9 | ,‘I
FB2 = [ '
FBZ Active !
FB2 Done q




_ Blending )

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

Setting value FB1 target velocity > FB2 target velocity FB1 target velocity < FB2 target velocity
2: mcBlendinglLow Same operation as BlendingPrevious Same operation as BlendingNext
5: mcBlendingHigh Same operation as BlendingNext Same operation as BlendingPrevious

[Point]
When the target velocities of FB1 and FB2 are the same, the velocity waveforms for BlendingPrevious, BlendingNext,
BlendingHigh, and BlendingLow are as shown in the figure below.

Welocity
e

FB1 and FBZ2 | —-eeeeeeee
target velocities

> Time

[(FB1 target position) | | (FB2 target position)

FE1 Execute |

FBZ Execute |_




_ Program Examples )

This section describes the sample program configuration.

MX-F_positioning_1.gx3 provides the sequence control (ladder diagram) program and the motion control (ST language)
program separately.

The programs shown below are used to explain the buffer modes in this chapter. The other programs operate in the same way
as the sample program used in the "MELSEC MX Controller Basics (Motion Control Startup)" course, so their explanations are
omitted in this course.

Continuous positioning control command program

- [ContinuousPositioning
bContPo bJlogBu i F eq
e == —t F F T
¥ (M)fcontiuous  JOGBmy  Homing Po
Pos tionis Request
e SoartPors
—
B (50) foontinuous
Positionirg
i Project _—
7
y b Motion control (continuous positioning control) program
- H = Continuous Positioning Operation-----
= 2: //lnitial Yalue Setting, Operation Start Request
3/8IF G_bContPosCMD THEN
Sequence control : Velocityl 1= 50000.0;
{agder disgrar) B Acceleration] := 100000.0;
7 Decelerationl := 100000.0;
8 = 200000.0;
9 2 := 150000.0;
Motion control 10 InelEs N 25000.03
(ST language) 1 Acceler = 50000.0;
12 Deceleration? := 50000.0;
13 lePosderk?2 := 100000.0;
m @ ErrorReset 14 G_bContPosRea := TRUE;
# Fixed Sca 15 ELSE
4 Event 16 G_bContPosReq := FALSE;
# Stand 17/ LEND_IF;
#1 No Ex on Type 18
’ 19 //Positioningl
& Urvegistered Program 20/ MC_MoveAbsolute_I(
& FB/FUN 21] Axis 1= Axis0001.AxisRef ,
@ Label 22; Execute = G_bContPosReq ,
23 tion = |eP tionl ,
2 ocity = |eP ocityl ,
25 cceleration:= lePosAccelerationl ,
26; Deceleration:= lePosDecelerationl ,
27 Jerk = |ePosderkl ,
2 Direction = MC_DIRECTION__mcShortestWay ,
29; Done => bMovehbs!Done
30! Active => bMoveAbslActive ,
311 CommandAborted => bMoveAbslAborted ,
32} Error => bMovehbs!Error
33 );

34) //Positioning2
35 MC_MoveAbsolute_2

36 Axis 1= Ax .AxisRef ,

37 Execute HE slActive ,

38/ Position = | onZ ,

39 Velocity = | elocity? ,

40! Acceleration:= | eleration? ,

41! Deceleration:= lePosDeceleration? ,

421 Jerk = |ePosderk? ,

43 Direction = MC_DIRECTION__mcShortestWay ,
44, BufferMode = MC_BUFFER_MODE__mcBuffered,
45 Done => bMoved

46; CommandAborted => bMovedb

47 Error => bMovehbs

48 );

49 //Dwel |

one,bDwell_In);

bDwell_In ,PT:= TH500ms ,0=> bDwell_out );

50; SET(bMoveh
51! TON_1(IN:

53 //Error Signal, Aborted Signal
54; bError := bMoveAbslError OR bMovehbs
55! bAborted := bMoveAbslAborted OR bMove

rrors;

s2Aborted;

57. //Done Signal => PLC CPU

58! G_bContPosDone := bDwell_out OR bError OR bAborted;
59) //Reset Dwell_In

60 RST(G_bContPosDone,bDwell_In);




_ Program Examples )

(1) Sample program operation
Use the program started by the continuous positioning control command (X5) to compare how each buffer mode operates.

Item

Positioning address

FB1 (MC_MoveAbsolute)
75000.0 [pum]

FB2 (MC_MoveAbsolute)
150000.0 [pm]

Velocity

50000.0 [um/s]

25000.0 [um/s]

Acceleration, deceleration

100000.0 [um/s?]

50000.0 [um/s?]

Jerk

200000.0 [um/s3]

100000.0 [pm/s>]




_ Program Examples

(2) Continuous positioning control command program

14

15

16

@,

(50)

Homing
Request

SET Continuo

us
Positionin

(Continuo

us
Positionin
g Done

RST Continue
us
Positionin
g

The rising edge of the continuous positioning control
command signal (G_ bContPosCM: X5) is latched by
G_bContPosCMD and sent to the motion control
(continuous positioning control) program as the
start condition for continuous positioning control.
An interlock is applied to prevent positioning control
from starting while other programs are running.
When the motion control (continuous positioning
control) program detects that the continuous
positioning control completion signal turns on,
G_bContPosCMD is reset on the rising edge of the
signal.



_ Program Examples

(3) Motion

control (continuous positioning control) program

ll===-- Cont inuous Positioning Operation-----

The continuous positioning control start signal
(G_bContPosCMD) is received from the continuous
positioning control command program.

The data required for positioning is stored in labels,
and the continuous positioning control start request
(G_bContPositioningReq) is turned on.

When the continuous positioning control
command program turns off G_bContPosCMD,
G_bContPositioningReq is turned off.

Positioning is performed by FB1
(MC_MoveAbsolute_1).

FB2 (MC_MoveAbsolute_2) is started by the
Active output of FB1 (MC_MoveAbsolute_1).
This allows FB2 to be buffered while FB1 is
running.

Change the BufferMode input of FB2
(MC_MoveAbsolute_2) to check the
buffer mode operation.

The on-delay timer used as the dwell
timer is started by the Done output of
FB2 (MC_MoveAbsolute_2).

|
20 //loitd etting, Operation Start Request
33 IF[G_bCont PosCHD ii.':::
4 efosition := 75000.0;
5 lePosVYelocityl = 50000.0;
6 |ePosAccelerationl := 100000.0;
it |ePosDecelerationl := 100000.0;
8 lePosderkl = 200000.0;
9 lePosition2 = 150000.0;
10 lePosYelocity? = 25000.0;
11 lePoshcceleration? := 50000.0;
12 lePosDeceleration? := 50000.0;
13 |ePoslderk? = _100000.0;
14 [&bContPosReq := TRUE;
15:| ELS
16 G_bContPosReg := FALSE;
17 “END_IF;
18
//Positioningl
FB1 MC_Movehbsolute _1(
21 Axis := Axis000].AxjsRef ,
22 |Execute 1= G_bContPosReq , je
23 Position t= lePositionl ,
24 Yelocity := |ePosVelocityl ,
25 Acceleration:= lePoshccelerationl ,
26 Deceleration:= lePosDecelerationl ,
27 Jerk := |ePosderkl ,
28 Direction := MC_DIRECTION__mcShortestWay
29 Done => bMovefbslDone o
30 fActive => bMoveAbslAct ive , [
31 Commandfborted => bNoveAbs|Aborted ,
32 Error => bMoveAbslError
33 );
//Positioning? <
[ FB2 | MC_Movedbsolute 2¢(
" Axis 2= Axis0001.AxisRef ,
37 [Execute := bMoveAbslActive ,h—‘
38 PGsTLIon T TEPositionZ
39 Yelocity = |lePosVYelocity? ,
40 #cceleration:= lePosAcceleration? ,
41 Deceleration:= lePosDeceleration? ,
42 Jerk := |ePosderk? ,
43 wmm_m%
44 BufferMode := MC BUFFER MODE mcBuffered,
45 Done => bMovehbsZDone ,
46 CommandAborted => bMoveAbsZAborted,
47 Error => bMoveAbsZError
48 );
49 //Dyel
50 SET bDwell_In);
51 TON_ = bOwell_In ,PT:= TH#100ms ,0=>fbDwell out]
52
53 //Error Signal, Aborted Signal
54 bError := bMoveAbslError OR bMovehAbsZError;
55! bAborted := bMoveAbslAborted OR bMoveAbsZAborted;
56
57 //Done Signal => P i {
58 G_bContPosDone :=fbDwell out JOR bError OR bAborted;
59: //Reset Dwell_In
60i RST(G_bContPosDone,bDwell_In);
61

After the dwell time has elapsed, or when either
the Error output or CommandAborted output of
MC_MoveAbsolute turns on, the execution
completion signal is returned to the continuous
positioning control command program.

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



_ Writing Programs )

(1) How to convert the created programs into executable codes
Data names displayed in red in the Navigation window have not yet been converted and must be converted.

(2) Creating an execution program
When converting any or all programs, whether to create an execution program can be selected.
To write data to the MELSEC MX Controller, select the checkbox of "Create Execution Programs after Conversion".
When selecting the checkbox of "Conversion Only", the required time for the conversion can be shortened.
Rebusld Al
| Rebuid all programs in the Fraject.

L

The next time you RUN the CPU after writng data to PLC, last execution information of
device label and rising/fallng instruction will be initialized.

Create Execution Programs
© Conversion Only (") Create Execution Programs after Conversion

Skip creating an execution program and reduce the required time for Rebuild AL
Please select 'Create Execution Programs after Conversion’ if writing to PLC is required,

Conversion Setting

Execute rebuild with the following settings.
Please check detalls in Options. Options:

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

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

Online )} Debug  Recording  Diagnostics
- rrent Connection Destination... Mgy et Gt Foos o
SV - S - BOm - Bem -
Paryveter + Frogren(F) | [ Selectal | Leoend
- Osen/Cose AIT) Deselect tiN) * CRU Balt-nMenary B 50 Mamory Card b wetigent Function Modds
Venfy with PLC... ey ————— *+ 0 @& ows Tele Laxt Charge 5ou rin]
: s
Remote Operation(S)... y— o
Safety PLC Oper.gtiun » P Srters Parurns o P Pwrmrwter = 12192025 9:48:37 ... Mot Calculaied |
B} Monue Paameter ) [ A0 LWL AM Mot Caaates |
Redundant PLC Operation(G) » B mevory Cand Faraeier [ L1025 9:45:29 . ot Coutates ‘
= @8 OC-Link IE TSN Confcuration =] [
& Device Staten Settng ] el - st Caniates
kupy re » |
= & Global Label -] |
CPU Memory Operation... =] El BZL02 B:ITATAM Mot Caiculated |
L) 2] BN B:IT4TAM Mot Coniates
Delete PLC Data... U Global Label kil Ve = [
=X |
User Data » i
Sapty My Sapacty %
Set Clock...
Marscry Capacky
= oy "
- Sae Calcsiason o -
Monitor » [ | o
. . ugesd g Cacha Mamory e
Motion Monitor(B) » F [ ] -
FB Property Management (Online)... | Je— Fodcs ):.
- = W o [ |
Watch » B fve e im Ot sl My [ Socign Muk) e
| ] s
User Authentication... » !ﬂ‘*‘w e | el




Operation Check )

Set position  wmp o - o FB1 l'E!I’SEt pOSItIOI"I
0 [um])

FB1 command velocity
(50000 [pm/s])

Set velocity

This completes the operation check for BufferMode.




In this chapter, you have learned:

e Multiple Start (Buffer Mode)
e Aborting

e Buffered

e Blending

e Example Programs

e Operation Check

Important points

Aborting e When the next motion FB is executed while the previous motion FB is still running, this mode aborts the

currently running FB and executes the next FB.

Buffered e When the next motion FB is executed while the previous motion FB is still running, this mode waits until the

currently running FB is complete, and then executes the next FB.

Blending e When the next motion FB is executed while the previous motion FB is still running, this mode executes the

next FB without stopping the previous motion FB.

e There are four types of Blending, depending on the velocity switching method: BlendingLow, BlendingHigh,

BlendingPrevious, and BlendingNext.

Example Programs e Select a buffer mode using the BufferMode input of a motion FB.

Operation Check e Watch the video to see how each buffer mode operates differently.




[ ET T Positioning Control Using FBD/LD )

Download the sample program to be used in this chapter from the link below.
This program is created in the FBD/LD language, which makes it easier to understand the connections between FBs. It performs

the same continuous positioning control described in Chapter 2.

MX-F_positioning_2_en.zip (1.85MB)



_ Creating a Project )

The procedure for creating a project is the same as the one described in the "MELSEC MX Controller Basics (Motion Control
Startup)” course.

GX Works3

Creating a module configuration

Setting module parameters (networks)
Registering device stations {amplifiers)
PDO mapping
Setting servo parameters

In this chapter, the MELSEC MX Controller program
is created in the FBD/LD language which makes it
easier to understand the connections between FBs.

Registering axes
Setting axis parameters




_ Motion Control FB Library

(1) FB Library
The motion control FB library can be used by selecting it from the Element Selection window.

T HE ML

AW aX| ar
Dsplay Target: Al
Operator
Operator
Motion Control Function/Function Block
Administrative
Motion - Individual
& MC_Camin Cam Operation Starnt
¥ MC_CombineAxes Addition/Subtraction Positi
¥ MC_Gearin Gear Operation Start
¥ MC_GroupStop Group Forced Stop
¥ MC_Home OPR
¥ MC_MoveAbsolute Absolute Value Positioning
& MC_MoveRelative Relative Value Positioning
¥ MC_MoveVelocity Speed Control
¥ MC Stop Forced Stop
% MC_TorqueControl Torque Control
& MCv_AdvancedSync Advanced Synchronous Con
¥ MCv_BacklashCompensat Backlash Compensation Filt
¥ MCv_CyclicPosition Motion Cyclic Position Cont
¥ MCv_CyclicTorque Motion Cyclic Torque Contre
¥ MCv_CyclicVelocity Motion Cyclic Speed Contrc
& MCv_DirectionFilter Moving Direction Restrictio
¥ MCv_GroupMoveWait Axes Group Control Start W
¥ MCv_Jog JOG
MC_Camin
[Version]
00A

'POU List [Favorites | History | Module | Library |

(2) The following table lists the FB libraries. FBs are classified into the following three groups.

Group Description

A motion control FB that takes an axis or an axes group for the argument and
Administrative does not change the axis status or the axes group status by execution. (There are
some exceptions.)

A motion control FB that takes an axis or an axes group for the argument and

Motion - Individual . .
changes the axis status or the axes status by execution

General FB A motion control FB that does not take an axis or an axes group for the argument




_ How to Use Motion Control FBs

B8 vEL

i Project Edit Find/Replace

NeAalalel -l

Navigation

| ProgramBody

i} Fixed Scan
%} Event
Standby
o Execution Type

@8 Unregistered Program
& FB/FUN
= (35 Label

ddon +Global
M+Global

Find Target: All -

Convert View Online Debug Recording Diagnostics Tool Window Help -8 X
XMhhexBERE s M"ARRR MK ASIELH @A+ :
ANz D aEF EREE|GEEH B2 T (B0 w Hafo =i =g
L L L L o e = R e R e I e I
EE Global [Global Label Setting] r;}; ServoON_JOG [PRG] [Local Lab... j".} ProgramBody : ServoON_JOG [P.. X b~
Homing Request
G_bHemingReq
i1
3 4 5
Zu:an?T;!q:zjl uest Bc-n";rj:s}; P;xg:m i MCm\;; ey
17} 1/} JoeForward Dane f—{ G _tceBusy
8 2 42 I— JeeBsckwsrd Busy b
P Velosity Active
i = J——— Acoslerstion  GommandAbcrted
JOG Deceleration 12
f + Oy Errce
2 et Jerk ErrcriD
C ‘: )—K Options
= }—L:\ Jois
The program has been entered.
Click | =  to proceed to the next page.
(R=13, C=21) NUM

MXF100-16




_ Sample Program )

(1) ServoON_Jog
This program turns on the servo and performs JOG operation when PLC READY turns on.

Servo ON
|| MetinSystemMdReady MotionSystemCdSeq G BSRVONReq GESVONGAE After the power is turned on and Built-in Motion Ready, PLC
I 1Fr 1Fr 1F 17 READY, and Servo ON command signal (G_bSRVONReq) [X0]
1 2 3 4 turn on, Servo ON (G_bSVONCMD) turns on.
[ ] -
[wmE ¥
= MC Power 1
MC Power
Ensbe Swts
l G.b INCND
{ | SevoON  ReadyStatis )
| : L To turn off the servo, turn off the servo ON command signal
Busy (G_bSRVONReq).
Error
ErrorD
Axis
8
-
| G_bSVONCMD eomow EoMOoW®
1T} N ENO EN ENO
I 9 JOG Velocity JOG Acceleration
(C2=0m0 s d = G leJoeVelocty § 500000 ce On the rising edge of Servo ON,
- n - = the values for JOG speed, JOG
acceleration, JOG deceleration,
I. = T and JOG jerk are stored in labels.
EN ENO EN ENO
JOG Decsleration JOG Jerk
s d p={__leJosDe ( 00 J=1s d levog Jerl
___________ e e e e 18 19 - H
:' This prevents simultaneous on of the -
{fowardandreversecommands. .. IT I 1 1 | | | | Febebeacbrocbuectbonetees N
!
e S B Lt L T R At e St s St S S ~, 1 Labels that turn on while other programs ~
! J0G Forward JOGBacdwad ) MHomingRequest  Poskioning Request Cantinuous Positionine §<, are running are used as interlock conditions.
a ' osf ey Fac
| H 5 P :
3 e . H
0 ST S S I95 S M S — . MOy Jog
. | MOv_Jog
JOG B;:.wam JOG Forward Homing Request Postionirg Request  Cantinuous Positionin  JogForward
G _bJogBadward CMD | bJlogForwardCMD G bHomireReq G bPosReq G bCorntPosReq |
—t 1k Z Z i+ =
27 28 2 30 V?G Ve'fc'" iy
»J:'L': Aclleraton
1 lejoghce == Acceleration  CommandAborted
JOG Deddleration |
ErrorD
A 1 Asis
36
37 "
Connect the forward rotation JOG command (G_bJogFW: X1)
and the reverse rotation JOG command (G_bJogBW: X2) to
the JogForward input and the JogBackward input of MCv_Jog.

The setting for the Options input can be omitted because the <«——
initial value 0 is used.

The Busy output turns on during JOG operation. This output is

used as an interlock for other programs.



_ Sample Program )

(2) Homing
This program performs homing.

Initial Value Setting

X3
Pl omig EDMOVP
l S g e o - When the homing command signal (G_bHomingCMD: X3)
| "' Poistiond Address turns on, the home position address is stored in a label.
( 0.0 — d p={ G _lePostor

Labels that turn on while other programs J

f
'
' . . g
! are running are used as interlock conditions.

When either of these two outputs turns on, the latch
for G_bHomingReq is released.

A
7’
.- 1 [ (R [ S S SN S N S —— f— 2
Homne ] JOG Busy Postionng Request  Contnuous t Homng Request
L M:'“T"( — §  Ohea PreT Sl g it L b The rising edge of the homing command
| 17t t Vi LA '/E — 3 \7 signal (G_bHomingCMD: X3) is latched
m ot mi m i i
Hobs Pegues P i kg S LL - and used as the homing request signal
| G_bHomneReq bHomingDone bHomneError (G_bHomingReq)_
11 1/4 11 s H . .
I~ L L i This signal remains on during homing.
6 7 8
L 4
' )
\ )
----------- )
S
o AP MC_Home | :
mne ue s
l G bHomneReq MC_Home " P= " "RhRTR"™ " " :
I 1} Erecute $Done f{ bHomneone B bt
13 Position) Address [ S ISR : Z _— N :
P . .
e g | E When G_bHomingReq turns on, MC_Home is executed.
4 AbsSwich Active ‘ When homing is completed, the Done output turns on.
v » If an error occurs, the Error output turns on.
# Optons CommandAborted :
]
)

(TP TARREEET T,
VEror == bHon ' )r

Axis 001 AxsRef Axs p




_ Sample Program )

(3) Positioning
This program performs single axis positioning.

== { Connected |

_“. ..

When the positioning control command signal
(G_bPositioningCMD: X4) turns on, the values
required for positioning are stored in labels.

N

J

When the values have been stored, the positioning
start request (G_bPosReq) is latched.

The latch is released when positioning is completed
normally (after the second dwell time has elapsed), or
; when either the Error output or the CommandAborted
e B B B B T T S T Eot S T et e & : output of the positioning FB turns on.

Fostoring Request

l G bPorfwq

The processing is performed
. in the following sequence:
Positioning — Dwell —
Positioning — Dwell

Postonne F8 Eror

Postanne! Ervor

—

The Error outputs of the two positioning FBs are combined
using an OR condition, as are the CommandAborted outputs.




_ Sample Program )

(4) ContinuousPositioning
This program performs continuous positioning in buffer mode.

QQF‘F.‘QCtEd,,_,
= L L] “"‘“‘m o™ - "’m [ ‘“‘5’“’“3 -—l_' .‘mf : )l- :
C1) — = A [ «n:-r — o= - ) — :‘—E = ]
o e e e e e e e e e e e e e B e e e e o e e o o When the continuous positioning control
' EomOw O EDMOVP * ~
e Sl [V W I L s | command signal (G_bCothosCMD. X5)
e L T . e T P turns on, the values required for
; ) T ) ) S ) ) S i positioning are stored in labels.

ban N I - v When the values have been stored, the continuous positioning
| i1k it it i+ (—] - start request (G_bContPosReq) is latched.
» = - a g ; The latch is released when positioning is completed normally
Portnnn Cartras e Contra e : (after the dwell time has elapsed), or when either the Error
it " e e . | output or the CommandAborted output of the positioning FB
t e e e eGd et aae .:.'..'.Z.'. cew .'.'..'.Z.'..'.'_.'.1.'.:.'_:.'..'.‘..‘.:.‘.:.'..‘.:.'.: ...... ?!‘I.I..I.—‘.s_.o_n __________________________________________________________________
[conmens ] ; FB2 becomes active by the Active output of FB1. ! ' The Done output of FB2 is stored, and the on- i
; L, This allows FB2 to be buffered while FB1 is runnin .._k,dglay_tlmer used as the dwell timer is started. |
’ M MoveAbsha B0 ano0l R (3 e AP
}——i —_— Dore § -,7 Exmcute Core
- § Contruous pdwe By § § Comtruoisfosene [
| ..:..... — i e i © :u ’ > | - ‘:‘I — et relD
s e | FB1 I FB2
i After the dwell tlme has elapsed, the input of the
=Ll I . on-delay timer that stored the Done signal is reset. ;
l s b o I R, ‘e The Error outputs of the two positioning FBs are combined
— — —= using an OR condition, as are the CommandAborted outputs.



_ Sample Program

(5) ErrorReset

This program resets an error.

MCv_MotionErrorReset

Execute Done
Dptions Busy
CommandAborted

Enor

EnordD

\

When the error reset signal (G_bErrorResetCMD: XF)
turns on, Axis Error Reset (MC_Reset) and Motion
Error Reset (MCv_MotionErrorReset) are executed.



_ Sample Program )

(6) Monitor
This program stores SetPosition (Set Position) and SetVelocity (Set Velocity) of the axis monitor data into global labels assigned
to DO and D2 of the MELSEC MX Controller.
Since SetPosition and SetVelocity are double-precision real numbers, convert them to the signed double word values, which
are easier to handle on the MELSEC MX Controller.
Note: Although these word device areas are not used in this exercise, they are used when displaying the values in other
sequence programs or on a GOT.
Only this program is written in the ST language.

1 G_dSetPosition := LREAL_TO_DINT (Axis0001. Md. SetPosition):
2 G _dSetVelocity LREAL_TO _DINT (Axis0001. Md. SetVelocity)

s -

| So
‘..— - = 4 B B L \
' G_dSetPosition — DO :
. G_dSetVelocity = D2 :
\ 7

Note: When converting a double-precision real number to a signed double word value, an operation error occurs if the source
value is outside the range of -2147483648 to 2147483647.



_ Writing Programs )

Write the programs to the MELSEC MX Controller using the same procedure as in Chapter 2.
(1) Converting the programs and creating an execution program

Rebuild All x

/1, Rebuld all programs in the Project.

The next time you RUN the CPU after writng data to PLC, last execution information of
devicelabel and risng/falling nstruction wil be intialzed,

Create Execution Programs
© Conversian Only () Create Execution Programs after Conversion
Skip creating an execution program and reduce the required time for Rebuild AL
Please select ‘Create Execution Programs after Canversion’ if writing to PLC is required,

C Satting

Exequte rebuild with the following settings.
Please check detalls in Options. Options

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

(2) Writing programs

| BefreshW)
Hodhbe ame Dita hewme e Mode tme s Mame * B B e Tae
El |
A Parameter | & [
: Syatem Fararmater JCPU Par amater El
2 Modle Paramater =
Redundant PLC Operation(G) » Ol meyteiess (& |
Backup/Restore » Eﬁ;"“’“‘“ -
ol L e =
CPU Memory Operation... L-‘-G;-m- & |
£
Delete PLC Data... © # Device Memary & |
User Data » ; ..7‘,"_":"_ — 2
Set Clock...
Dy ey Cagacty z
Monitor 13 Meamary Capacty
s Program Mamany Faa
Motion Monitor(B) » [ J e
Lagend Dats Mgmomy )
FB Property Management (Online)... W= [ ] wea
W o Creaine Mamssy Bie e Ama] Faa
Watch L - |
User Authentication... » v W mie I”wm -




_ Sample Program Operation Check

MELSEC MX Controller

: Q55

I

| I

| L
"

ik ) S

E
¥
I
HoH |
et ] [
T
T
S B W .
4 ¥ % .'
|
14
|

- he s i k5 i s

The operation has been checked.
Go to the next page.




3.7 Summary )

In this chapter, you have learned:

e How to Use Motion Control FBs
e Sample Program

e Sample Program Operation Check

Important points

How to Use Motion Control FBs e Place a motion control FB in the program editor by dragging and dropping it from the library in the Element

Selection window of GX Works3.

e Connect contacts and labels to the inputs and outputs of the FB.

Sample Program e Create a program in the FBD/LD language that performs the same operation as the sample program in
Chapter 2.

Sample Program Operation Check e Watch the video to check the sample program operation.




)

This chapter describes how to log various data using CPU Module Logging Configuration Tool" and display the data in graphs.

In this chapter, the sample program used in Chapter 2 is used again. The operation of the positioning start program is logged.

MX-F_positioning_1.zip

MX-F_positioning_1.zip (2.0MB)

*1: Before using the tool, download the latest version of the software from the Mitsubishi Electric FA Website.

www.mitsubishielectric.com/fa

Product name

CPU Module Logging
Configuration Tool

Software for data logging setting and maintenance

Description Version

"1.178Y" or later

GX LogViewer

An easy-to-use tool for displaying and analyzing large-capacity data

"1.178Y" or later

_ Launching CPU Module Logging Configuration Tool

(1) In GX Works3, select [Tool] — [Logging Configuration Tool].

CPU Module Logging Configuration Tool starts.

i Project Edt Finc/Replace Comvert \View Online Debug Recording  Diagnostics |
XD e Qs m-
A g 0D AR S FREEO 6T O 2 LR L0

)

2RSS

PRBRAC .,

Program for
positioning
(event
execution)

:= 150000.0;

:= 100000.0;
:= 100000.0;

Window  Help
Memory Card n;

MELSOFT

Check Parameter...

CPU Module

| Logging Coniguration Tool 1
Realtime Morstor Function..
GX VideoViewer..
Module Tool List.
Drive Tool List_.
Predefined Protocol Support Function..

Logging Configuration Tool

Version 1

©2015 MITSUBISHI ELECTRIC CORPORATIONALL RIGHTS RESERVED

Update Firmware.

Program Configuration Diagram(H)
Profile Management »
Configuration Management »
L)
Project  Edt View Online Tool Help
Den % s=2nm

- 0 Controber (MXF Model)
[B Data Logang Settng
Comman Settng

BB a0 oggng commo,

Logging setting conssts of data loggng settng and common setting.
Select an kem to set from the tree dspay.

Comment
Comments on this droject can be made in this cokemn. Those cormments wil not be written nto the programmable controler CPU. &

Na. of data logging settings: 0



_ Launching CPU Module Logging Configuration Tool )

(2) In CPU Module Logging Configuration Tool, select [Project] — [Read GX Works3 Project].
Specify the read source project path and project name, and then click the [OK] button.
Data loading starts.

A New - CPU Module Logging Configuration Tool

- b X Read GX Works3 Project
Project | Edt  View Online Tool Help
D New CtrleN Execute the setting related to label reading.
B Open.. ans0 Select read source
M sae Qe setting anew, select a blank ine and press the [Edt] button. d

P ta logging setting, select the ine concerned and press the [Edt] button. Read Source
= GX Works3 Project
hre | Looging Type | Fle Format | Data Storage Destnation Memory | Target Program | Samping | Trgger [moer o

Before Project Path [ s s % % % % % % % % % % % MX-F_postionng_1.x3 || Edt |
Read Logging Setting from Memory Card(SD)...

Wirite Logging Setting into Memory Card(SD)...

Recent Files »

Exit Alt+F4

58

":‘fjd GX Works3 Project

Edt
Expanding GX Works3 Project Wait for a whie.

RN o of data logging setings 0

G Completed to read GX Works3 project.

oK




_ Data Logging Settings

(1) Click [Data Logging Setting] — [Edit].

B tew - CPU Medule Logging Configuration Tool (m]
Project  Edit  View Online Tool Help
LTI Y

[Data Logging Setting

Tao do data bggng settng anew, select a blank ine and press the [Edt] button.
To edt existing data logging setting, select the Ine concerned and press the [Edit] button.

lumber of

No. | DataLoggng Name Feaheet

Logging Type | File Format | Data Storage Destination Memory | Target Program | Sampling | Trigger

Edit

(2) In [Logging type], set

Mo. of data logging settings: 0 .-

the logging type, data storage destination memory, file format, and target program name.

After completing the setting, click [Next].

Frst off, select a loggng type.
Loggng type

2 Continuous logging
© Trigger bogging

Data storage destination memory

© SD memory card

Data >

Set the following

Trgger > | Number of logging lines >  Output > Save > Movement >  Finish

Setting item

Logging type

Loggng targat

Description

Trigger logging

Data storage

Target program name destination memory

SD memory card

MAN]
File format JSON file
Target program name | MAIN1
Fie format

O Unicode text fie

'

> Function memory ) CSV fle (Shift-JIS)
O Data memory - CSV fie (UNICODE)
) Bnary fie
’ ' © JSON fie
<Back Complete Cancel
[Point]

Data logging files can be

Binary file format

File format Application

saved in the following formats and can also be displayed in GX LogViewer.

Enables high-speed file access because the file size is smaller than
that of the Unicode text file format.

Unicode text file format

A file format that can be opened with general-purpose applications

CSV file format

A file format that can be opened with general-purpose applications

JSON file format

A file format suitable for data processing on a host computer




_ Data Logging Settings )

(3) In [Sampling], set the collection interval.
After completing the setting, click [Next].

Set the following.

Trigger > Mumber of logging lines > Output > Save » Mowvement » | Finish

Setting item
Specify the samplng interval and start conditions. Sampling Network communication cycle
Samping ntenzal interval synchronization: Synchronize
O Each scanning cyde with basic period
Samples data at each sequence scanning cyde
O Time specification
Samples data at the specfied ti

' Condition spedification

Speciiies data samplng timing by data conditions.
Device/Label Conditional formula  Data/Constant Data name/Constant
Data type(K)

O Network communication period synchronization Synchronize vith basic period =

Samples the spe l2 Interval.
(O After executing specfied program
Samples data after executing the specified program.

Program name

<Back Next> Complete Cancel

(4) In [Data], set the logging target data.
After completing the setting, click [Next].

Data Logging Setting No. 01 —— 1) Global label
Logging type > | Sampling > Trigger » | Mumber of logging lines > | Output > | Save > | Movement » | Finish Enter the global label name in the "Label”
column.
[ Motion Label Input Assistant... |«—Target-Program
1. - 2) Local label
s/ devices can be set. HATHL Enter the local label name in the "Label”
column using the following format:
™~ . — Device — | T [:;2;:] DatzPort|  OutputFormat | . Program name/Local label name.
001 | G_bFosReq Bit 1 ON:l, OFF:0  [.Jj—— | 3) Structure
202 | Fositioning/bMoveA Bit 1 ON:1, OFF:0 [.] Click the [Motion Label Input Assistant]
003 | Positioning/boweelll Bit 1 on:1, oFF0 (L) button to select a structure member
004 | Positioning/bMoves Bt 1 0Nl OFFiD [ .Jje— from the list.
005 | G_bPosDone Bit 1 ON:1, OFF0 [ Select a member from the list and click
006 | AXis0001.Md.SetPo: Float{double precisi 4 ] the [Register] buttan.
007 | Axis0001.Md.Setvel Float[double precisi 4 B
008 ~ [2) Set the following.
009 v &
010 v 2
011 v [=) G_bPosReq
Motion Label Input Assistant X : 8 Pasitioning/bMaveAbs1 Done
Set the sampling data in laggng v D Positioning/bDwelll_out
x| Rl Dive Aode - : 8 Pasitioning,/bMaveAbs2 Done
As Name:  Awis00D1 % = ] G_bPosDone
e Tpe: - Harte Do B v 8 Axis0001.Md. SetPosition
Data Uizt v (=)
Mame. Deta Name (Labed) . E] Axis0001.Md. SetVelocity
Md | Control Cycle * Md OperationCyce =
1d | Operation Setting at Ovemun * Md OvemunOperation Next> Complete Cancel
T Cusrent Fostion Rastoration Status * Md FosRestorstion_Status
Md | Exscusan Frofie ID No. |- Md ProfielD
Wi | Se Accelsmon * Md Setfcceleration
—* i 5 1 I Presitian
Md | Set Velocry * Md SefVislocty
Ml | s Emdsting [*Md SaveEmiste Ensble |
Md | St Peemiason a Homing Uncompleted |- Md StatabledtUnhomed | |
d [ Daceleration = Stop *Md StapMeode_Decalzration
Md | Stop Signal Signal Defection Method |~ Md Stop Signal Detection
Iid | Stop Signal Compensation Time “ Md Stop Signal Compensation...
Md | Siop Signal Fier Time |- M4 StopSgnal FterTme. |

=



_ Data Logging Settings

(5) In [Trigger], click [Edit] and set the trigger condition.
After completing the setting, click [OK] and [Next].

Logging type >

Sampling > | Data > Mumber of logging lines > |  Output > | Save > | Movement > | Finish
Make trigger setting.
Trigger Condition
Joint Condition{M} Trigger occurs by meeting any of condition
Condition List
Menitoring Data Points: 0 /32 Ponts Deleta Delete Al
MNo. Type Content

Trigger Count
© Count Specification

The

O Saved File Count Spedfication

1 (1-32767)
aging.
when & exceeds the upper bound of saved file count

Repeat trigger logging according to the upper bound setting of saved fie count.
<Back Complete Cancel
OR JointiNouT) ~ Setthe follewing.
© Condtion specification
N SP R Trigger Condition | OR Joint
) ccurs when the co sen met after comparing the data and
constant or the data and Condition Label name:
Label name  G_bPosieq specification G_bPosReq
- Condition type PLS (rising edge
Condition type pLs + Data type Bt hils (rising edge)
O Fixed scan [ms] (1 - 86400000)
Trigger occurs in each specfied cycle.
O Event oceurrence
urs when the t history occurs.
Specify the eve
The multipl " (hyphen) and
=" (comma).
Cancel
Number of logging lines >  Output > Save » Movement > Finish
Make trigger setting.
Trigger Condition
Jont Conditdon(M) o Joint ~ | Trigger occurs by f conditions which was set.
Condition List

Montoring Data Points: 1 /32 Ponts

Delete Delete Al

tion (Rising)

Trigger Count

© Count Spedfication

trigger logging
e" when it

© Saved File Count Spedfication

Repeat trigger logging according to the upp

Content

G_bFo

1 (1-32767)

t exceeds the upper bound of saved file count.

ar bound setting of saved fie count.

<Back

Complete Cancel

[Foint]

This setting is performed only when trigger
logging is selected for the logging type.




_ Data Logging Settings )

(6) In [Number of logging lines], set values for "No. of records (before trigger)/No. of records (after trigger)".
After completing the setting, click [Next].

Set the following.

ging Setting Mo. 01
Logging type = Sampling > | Data >  Trigger »

Qutput > Save > Movement > | Finish

Setting item Description

Data before and after trigger condition rises wil be logged. Mo. of records (before trigger) | 1000
Spedfy the numbers of records before and after trigger. No. of records (after trigger) 10000

No. of records (before trigger) 1000 [Record] (0--999999)

No. of records (after trigger) 10000 [Record] (1~-1000000) [Paint]

Taotal No. of records 11000 [Record] (1~~1000000) This setting is performed anly when trigaer logging

is selected for the logging type.
<Back Next> Complete Cancel

(7) In [Output], set the items to be output into the file, and click [Next].

Set the following.

Save > Movement > | Finish

Logging type = Sampling > | Data >  Trigger >  Number of logging lines »

Setting item
Setting tems to be output to a fie. Date Select the checkbox for "Output
date™.
Date Davice commeant output
Camy out the logging with a time stamp attached to data In addition to device of data, output device comment. Trigger Select the checkbox for "Output
. . ) ) -
8 Output date et Date Line Format... O Output device comment(R) information trigger information”,
Trigger information Target memory Index Select the checkbox for "Output
Dats i oo | Set String for Trigger... index".
a i trigger nformation Target comment fie name Data sampling | Select the checkbox for "Output
interval data sampling interval”.
Index Target comment number
Output index numbaers for chacking the uity of logging (1-16) 'tcan be checke Execution Select the checkbox for "Output
8 Output index atlingy’ of GLY Wor program name | execution program name or
o o (0 or execution program No."
Data sampling intenval ELinitn) amd Tment program MNo.
SRS Target memary( Comment Select the checkbox for "Output
B Output data samplng interval(J) comments”

Enter LOGO01 for "Comment”,

Execution program name or execution program No.
output ZULON BOQTAM Name and exXecution prograr No

d.
m name or program No.

b ¢ b -
B Output comments

i
Comment(K)

LOGOT a

<Back Next> Complete Cancel




_ Data Logging Settings

(8) In [Save], set the logging file save destination and file switching, and click [Next].

Data Loggir

Set the following

ting item

File save destination LOGO1
File name Simple setting
Mumber of files to be saved 1

Logging type > | Sampling > | Data > | Trigger > = Number of logging lines >  Output > m Movement = | Fnish
Spedfy the save destnation and switching trming of data logging files.
Logong file save setting
Fie save destination
Specify the lgging fie save directory (folder name). Data will be stored in the following folder:
JLOGGING/ LOGOL
Folder to store file to be saved
Select the additional information to the folder name stored the fie to be saved.
[ Date(]) O Tme(K) Example ooooooo1
Fie name
© Simple settng(A) [ Simply set additional nformation... ]
The information which i added from foldar name, date, time to file name can be sat.
) Optional setting
The additional Information to the file name can be set freel.
Example  00000001.J50N
File switching setting
Humber of fies to be saved Fle switching timing
Speofy the madmum number of files to be saved. Speciy the file switching tming.
[ Do nat specfy maximum valie Number of records [Record] (1-100000)
Create the file untd the capacty of save destination & full 4 loggng fie & swiched to th when the
Number of files to be saved 1 (1-65535) number of records exceeds =N
Dperation when exceeds the number of files Fie sze 1 (10-16384)
one when the
20op i T the v one when the
Legging stops. device va 5 the condit
<Back Next> Complete Cancel




_ Data Logging Settings )

(9) In [Movement], set the logging start condition and the logging stop condition, and click [Next].

Setting Mo. 01 Set the following.
Logging type >  Sampling > | Data >  Trigger >  Number of logging lines > | Output > Save >

Description

Specify logging operation. Logging start | Start by user operation
Logging start condition condition
Specify logging operation at data
=RLIM, or the CP

() Auto start at initial completion
(0 Auto start at transition to RUN
© Start by user operation

" hen the CPU module power 5 ON Logaing stop Stop when transitioning to a state
condition other than RUN

Logging stop condition

Set the condiions for stopping data logging settings.
© Stop when transitioning to a state other than RUN
() Stop by user operation

<Back Next> Complete Cancel

(10) In [Finish], check the set details, set any name, and click [Complete].

Set the following.

ggng Setting No. 01
Logging type > Sampling > | Data >  Tngger>  Number of logging linés » | Output = Save > Movement > |m

Setting item Description

Al data requrred for data logging have been colected. Data Logging Mame | Enter "LOGO1" (default value).
Press the "Complete” button to complete setting.

To reflect the settings to the PLC, select [Online]-=[Write Logging Setting].

Mame the data logging.

Data Logging Name LoGo1

Total Sze of Output Logging Fles

To execute logging of the settings, the following internal buffer capacity is required.
Please set nternal buffer capacity as nesded.
Requrred Intemnal Buffer Capadty in Logging 49 [KE]
The intemal buffer capacity can be
Parameter->Control ( ) r->*MemoniDevice Sefting->internal Buffer Volume Sefting’ of GX Warks3
Default valuse: 1024[KB]

<Back Next> Complete Cancel




_ Writing Data Logging Settings

(1) Insert an SD memory card into the MELSEC MX Controller, and turn on the power.

(2) Write the data logging settings to the data memory™" or SD memory card.
Click [Online] — [Write Logging Setting].
(3) Click [Write].

B New - CPU Module Logging Configuration Tool

[ER__J MX Controller (MX-
&£ Data Logging
@-[£) 01:L0G01

Delete Logging Setting...

¥ Logging Status and Operation... -
[ﬂ Logging File Operation...

Data Logging File Transfer Status

Write Logging Setting - MX Controller(Host)

Online operation

2 o

O Read logging setting

© write logging setting
(O Delete logging setting

Target memory  Memory card (SD) v
Target logging setting data
B paa being edited

=44 Data Logging Setting
{4 No.01[LOG01](Trigger)
=-§4 Common Setting
{4 Auto logging common setting(Disable Auto Logging Function Setting)

" Write

CPU Module Logging Configuration Tool

A

*1: When writing to the data memory, the settings can be written to the built-in memory even if an SD memory card is not

inserted.

Write the logging settings to the PLC.

<Connection Destination>

Host

The data logging settings will be overwritten when the settings
with selected No. have already existed.

The data logging settings will be held when the settings except
selected No. have already existed.

Do you want to continue?

Yes No

#‘

CPU Module Logging Configuration Tool

0 Completed to write the logging setting data.

<Caution>

Writing the logging settings only will not start logging.
Start logging on the “Logging Status and Operation™ window.
To display the "Logging Status and Operation™ window, select

[Online]-> [Logging Status and Operation).




_ Starting Data Logging

(1) Set the MELSEC MX Controller to the RUN state.
(2) Open the "Logging Status and Operation" window.

Click [Online] — [Logging Status and Operation].
(3) Select the target of data logging execution (multiple targets can be selected). In this example, select "No.01".
(4) Click [Start]. The logging status changes to "Trigger waiting".

Project Edit View

DB M B s

E New - CPU Module Logging Configuration Tool

Online | Tool Help

Transfer Setup...

(=88 MX Controller (MX.

Common Settin

@B Auto loggin

&

Data Logging 9
L py

Read Logging Setting...
Write Logging Setting...
Delete Logging Setting...

—

=17

Logging File Operation...

Data Logging File Transfer Status

o7 T T

Logging Status and Operation - MX Controller(Host)

Monitor status SD memory card data

m [ Monitoring Stop Free space 15270 Mg
Logging status
Target memory Memory card (SD) v Note:

———————— Before changing the target memory, logaing must be stopped.
i cru data
Select All Select None Update
Target | No. | Data Logging Name | Logging Type | ogging Status

Logging operation

Select target data for logging operation and dlick an appropriate button.
To resume a pausing data logging, click the "Start” button.

Start Pause Stop

[Point]

Multiple data logging targets can be selected and executed simultaneously.

.

CPU Module Logging Configuration Tool

ili Do you want to start logging?

<Caution>

If the operation status of the PLC is STOP logging cannot be
started. (It will remain pausing.)

Confirm that the operation status of the PLC is RUN.

= -




_ Starting Data Logging

)

(5) Execute the program in this status. When the trigger conditions are satisfied (when the servo ON command (X0) and the
positioning control command (X4) are turned on in this course), the trigger is activated.

(6) The logging status changes from "Stop (Normal)" to "Collecting before trigger", and then to "Collecting after trigger".
(7) When data collection is completed, the logging status changes to "Collection completed".

Logging Status and Operation - MX Controller{Host) X
Monitor status SD memory card data
m Monitoring Stop Free space 15270 MB
Logging status
Target memory  Memory card (D) frofe:
Before changing the target memory, logging must be stopped.
i cpudata
Select Al Select None Update
Target | No. |

Logging operation

Select target data for logging operation and click an appropriate button.
To resume a pausing data logging, click the “Start” button.

Start

Pause Stop
Logging Status and Operation - MX Controller(Host) X
Monitor status SD memory card data
Monttoring  Stop Free space 15269 Mg
Logging status
Note:
Target M
g Memoxy card (3D) Before changing the target memory, logging must be stopped.
i ceu data
Select Al Select None Update
get | No. |

Logging operation
Select target data for logging operation and click an appropriate button.
To resume 3 pausing data logging, click the "Start” button.

Start

Pause Stop
Logging Status and Operation - MX Controller(Host) X
Monitor status SD memory card data
m Monttoring Stop Free space 15269 M8
Logging status
T Note:
SRS Memory card (SD) Before changing the target memory, logging must be stopped.
il cpudata
Select Al Select None Update
get | No. |

operation

Select target data for logging operation and ciick an appropriate button.
To resume a pausing data logging, click the "Start” button.

Start Pause




_ Stopping Data Logging

(1) Open the "Logging Status and Operation" window.
Click [Online] — [Logging Status and Operation].

(2) Select the target of data logging stop (multiple targets can be selected).
(3) Click [Stop] to stop the data logging.

(4) The logging status changes to "Stop (Normal)".

Logging Status and Operation - MX Controller(Host)

Monitor status SD memory card data

Monitoring Stop Free space 15269 ™8

Logging status

Target memory Memory card (SD) L

Before changing the target memory, logging must be stopped.
il crucata

SekctAl || Select None

Target | No. | Data Logging Name | ogging Type

Logging operation
Select target data for logging operation and click an appropriate button.
To resume 2 pausing data logging, click the "Start” button.

Logging Status and Operation - MX Controller(Host)

Monitor status SD memory card data
m | Monttoring Stop Free space 1529 mg
Logging status

Note:

(fargec L Gud (D) Before changing the target memory, logging must be stopped.

il crudata
Select All Select None

Target | No. | Data Logging Name | Logging Type — = =—Logging-5tyt

Logging operation
Select target data for logging operation and click an appropriate button.
To resume a pausing data logging, click the "Start” button.

Start Pause Stop




_ Reading Logging Data )

Use GX LogViewer to read logging data.

Select [Tool] — [Start GX LogViewer] in the "CPU Module Logging Configuration Tool" window.
After GX LogViewer starts, select [Online] — [Open Logging File].

In the "Connection Destination" window, select [MX Controller], and then click [OK].

A New - CPU Module Logging Configuration Tool 9 MELSOFT Series GX LogViewer

Project Edit View Online || Tool | Help

=-Hm MX Controller (MX-F Model)
' m To do data logging setting anew, select
Common Setting To edit existing data logging setting, sele

BB Auto logging commo

Opet 0Qg
Realtime M
Recent Folders

onitor...

Save Logging File to PC...

b Begin Monitor F3
B End Monitor Alt+F3

Data Logging Name | Logging Type | File Forr

Fo
Ctrl+F9

Pause Monitor

Restart Monitor
Clear Graph...

Connection Destination X Transfer Setup - MX Controller X
Please select the atthe ion destr Model MX-F Model v
© Previous connection destination O uss
[MX Controtler(Host) | O Ethemet

© Connection via HUB

v

O 1P Address | 192.168. 3 . 39

data logged in Analog Module will be accessed

Host Name

Execute the realtime monitor setting in offline mode

The realtime monitor setting can be created or edited in offline mode Direct Connection
It can be specfied only when MELSEC CPU in realtime monitor is selected

Protocol TCP
e Port No. 5014 (1-65534)
Communication Time Check 30 [s] (1-9999)
Retry Count 0 [Time] (0-5)
Unable to cancel during waiting communication.
Communication Test Cancel




_ Reading Logging Data

)

Select the logging file to be read.

In this example, the file is located in the following folder on the SD memory card: "LOGGING" — "LOGO1" — "File name (serial

number).JSON"

Select the file name and click the [Open File] button.

Logging File - MX Controller(Host) X Logging File - MX Controller(Host)
Target Memory SD Memory Card v Target Memory SD Memory Card
Directory / Move Directory /LOGGING Move
Refresh Up one level Refresh
Name Size Date Modffied Name Size  Date Modified
(CJsMELPRIS 2000/02/29 10:06 2000/02/29 9:48
2000/02/29 9:30
2026/07/24 17:11
Open File Close Open File Close
Logging File - MX Controller(Host) X Logging File - MX Controller(Host)
Target Memory SD Memory Card v Target Memory SD Memory Card
Directory /LOGGING/LOG01/00000001 Move Directory /LOGGING/LOGO1 Move
Up one level Refresh Up one level Refresh
Name Size Date Modfied Name Size Date Modified
. 00000001.JSON 879870 2026/06/17 12:59 00000001 2000/02/29 9:48
Ope: Close Open File Close




_ Reading 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.

P86 MELSOFT Series GX LogViewer - [00000001.JSON - Historical Trend(MX Controller)] - (u] X
[ File View GraphOperation GraphView Online Tool Window Help -5 X

oD & EE N == 2 4 o JO® @ ® N DR
nHs s D82 2 m g |

Data Neme

P — Axs0001 Md SetVe

[ File View GraphOperation GraphView Online Tool Window Help -8 x
RDe & EE 2 B=%= 3 4 o JO® @® FENDD
o5 S \ ME8% Bl § 8 & K TimeintenalPlot  ~ Based on Upper and Lower Bounds -

Dats Name Oursor Information

— Axis0001 MdSetV

Cursor Value = OFF(MAINT) Cursor Time : 2000/01/13 03:33:21.033 000



4.7

Data logging files can be saved in the following formats: CSV file, Unicode text file, binary file, and JSON file.

| Saving Logging Data

The files are saved to the SD memory card in the specified file format.
They can be opened on a personal computer and used for such purposes as creating reports and analyzing data.

(1) Open the "Logging File Operation" window.
Click [Online] = [Logging File Operation].

(2) Specify the directory and select the targeted file.
(3) Click the [Save to PC] button.
(4) Specify the save destination and click the [Save] button.
(5) The data logging file is saved into the specified location.

EA New - CPU Module Logging Configuration Tool

Project  Edit

View | Online | Tool Help

Transfer Setup...

DBME &%

-8 MX Controller (MX{ & Read Logging Setting...

Data Logging . ) ) new, select a
598 Coeruon 5S¢ 2| Write Loggtr.\g Semr?g.n setting, selec
B Auto loggi Delete Logging Setting...
Logging Operation... Type | File Form
Logging File Operation...
Data Logging File Transfer Status
04
05 |
“ 4
07 |
08
09|
10

Move

Logging File Operation - MX Controller(Host) X Logging File Operatio
Target memory  SD memory card v Target memory  SD memory card
Directory /LOGGING Move Directory /LOGGING/LOG01/00000001
Up one level Refresh Up one level
Name Sze Date modified Name
LOGO1 2000/02/29 9:48 [ 100000001.JSON

Save to PC... Delete

Refresh

Size Date modified
879870 2026/06/17 12:59

Close Delete



In this chapter, you have learned:

e launching CPU Module Logging Configuration Tool
e Data Logging Settings

e Writing Data Logging Settings

e Starting Data Logging

e Reading Logging Data

e Saving Logging Data

Important points

Launching CPU Module Logging
Configuration Tool

e Start CPU Module Logging Configuration Tool from GX Works3.

Data Logging Settings e Follow the procedure displayed in CPU Module Logging Configuration Tool to configure the settings such

as logging data and trigger conditions.

Writing Data Logging Settings e Before performing logging, write the logging setting data to the MELSEC MX Controller.

Starting Data Logging e |f the logging start condition is set to "Start by user operation”, click the [Start button] in the "Logging

Status and Operation" window.

Reading Logging Data e Use GX LogViewer to read logging data.

Saving Logging Data e Logged waveform data can be saved in the following formats: CSV file, Unicode text file, binary file, and
JSON file.




Now that you have completed all of the lessons of the Programmable Automation Controller MELSEC MX Controller
Basics(Positioning) 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 (12 items) in this Final Test.
You can take the final test as many times as you like.
Score results

The number of correct answers, the number of questions, the percentage of correct answers, and the pass/fail result will appear
on the score page.

1 3 3 o] sla 4| s 0
Watry Feat Test 1 rArArdE Total qurstioes: 28
- o T 2 A raArar; Comect anmowers 23
Fimal Tt 3 L
Fimal Tawt 4 v | Percentage 82 %
Firal Tewt & |+
Bertry Firal Tewt 8 L n |
el Tagt 7 rArArar
Fout Ten 8 N I e e e To pass the test, 60% of correct
Foral Tt v I answers is required.
Ertry Forsal Tt 30 - 1




Final Test 1

Q1: The next operation can be reserved before the current operation is completed.
Q2: A stop time always occurs between operations.

03: There is a limit to the number of huffer reaistrations

Select O (True) or x (False) for each statement about the characteristics of buffer mode.

>

Q1 O
Q2 %
Q3 ©)

QA
(<

¥ 4




Final Test 2 )

The FB to be executed first is referred to as FB1, and the FB to be executed next is referred to as FB2.

When the target positions and target velocities of FB1 and FB2 are as listed in the table below, select the buffer mode
that produces the following operation pattern.

Target position | Target velocity

FB1 100000.0 [um] 50000.0 [pum/s]

FB2 200000.0 [um] 25000.0 [um/s]

Q1
Q1 mcBuffered
Velocits: [um/s]
50000.0--- . .
Q2 mcBlendingNext and mcBlendingLow
25000‘0 .........................................
FB being executed Buffering FB
'y i + Time [s]
(100000.0 [um] {(200000.0 [um]
Q2 reached) reached)
Velocity [um/s]
A
50000.0
25000.0 f-ff-w-oreoreoreorenreceeereeres :
|
FB being executed ' Buffering FB \
i 'y » Time [s]

{100000.0 [pm] (200000.0 [pm]
reached) reached)




Final Test 3 )

Select O (True) or x (False) for each statement about creating a program that uses motion control FBs with the MELSEC
MX Controller.

Q1: The FB library must be registered to GX Works3 to use motion control FBs.

Q2: Place motion control FBs in the program editor from the project tree of GX Works3.

>

Q2 X (v

Q3 O (V)




Final Test 4

Complete the following sentences about logging.
* Start (Q1) to set the data to be logged.
* Write the logging data to (Q2) to perform logging.

+ (03) is used to read the loaaina data and check the wavefarm

>

Q1 CPU Module Logging Configuration Tool
Q2 MELSEC MX Controller
Q3 GX LogViewer




To end the Final Test, proceed to the next page

You have completed the Final Test. You results area as follows.

1 2 3 4 10
Final Test 1 v | v | |V Total questions: 12
Final Test 2 v v Correct answers: 12
Final Test 3 v | |V
Final Test 4 v | ¥ | percentage: 100 %

Clear




You have completed the "Programmable Automation Controller
MELSEC MX Controller Basics (Positioning)" 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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