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Remote Demo Connection Connection Concept

Site Manager

Gate Manager

Link Manager
Application on your PC

Remote Connection
Login credentials
Electronic certificate

ager

-\



Remote Demo Connection sechbmed

- More Information at www.secomea.com

GateManager Portal = =~ 3
Central Administration .~ - !

LinkManager Mobile

Programming Access SiteManager = Monitoring Access
“Internet modem”
: LA 2 N B N R 1)
V é




Remote Demo Connection Process Summary

Contact Yaskawa - Test Mpiec connection

- training@Yaskawa.com = Internet Explorer browser
- www.Yaskawa.com Request Training - Test IP Camera connection
Receive emall = Port 88

Install Link Manager software = Plugin installation
First-time LQgin » Internet EXp|OI’€I’ 11

= Start Link Manager » FireFox

= Certificate » Chrome

= Password » Opera


mailto:training@Yaskawa.com
http://www.yaskawa.com/

Remote Demo Connection Contact Yaskawa

L~ & X | O yaskawa.com

© Training Training < Print

Training Schedule
el earning Curriculum

In today's world, it is impossible for a company to
Drives Road Show survive without technically trained employees. The

mission of Yaskawa's Technical Training Services

TMANCATUSSGscEs  (TTS) is to provide Drives and Motion Control training Meet the Staff

_‘ classes for our customers that are "right on target”
with knowledge they need to perform their jobs.

Onsite Training
Cafe Express

Classes Offering CEUs

ﬁ Yaskawa TTS Overview Video Faathend ol M

Promotions

Testimonials

Folies & Jstorusion Drives and Motion Control Product eLearning Curriculum

Travel & Lodging Training eLeamning Modules and eLearning Videos are user-

Class Nofifications TTS surrounds the customers with training options by friendly, computer-based training lessons that are

S = offering classes at Yaskawa training facilities, onsite at effective, time efficient, instruction that can be

Request Traiw the customer’s location as well as through the internet. performed anytime or anywhere there is a computer or

Practical, hands-on fraining classes are held at our mobile device. This is a perfect way to get the training

° Suppon facilities in Waukegan, IL, Cypress, CA and you need in the least amount of time.

Columbus, OH. Factory onsite classes and Drives
Road Show classes bring the classroom to the
customer’s site to eliminate the need for travel

View List =
Support By Product

FAQs !
View Classes =

[ https://www.yaskawa.com/pycprd/training/request-training

T W

- ) C’-q Camtasia Studio -... I! Recording...




Remote Demo Connection Receive eMall

LinkManager X.509 Certificate for eLV Student on gm21.secomea.com =  ibox x =~
do-not-reply@secomea.com @ 12:42 PM (22 hours ago) - -
fome ~

Hello eLV Student
Hello from Yaskawa Technical Training Services

This mail contains your X509 user certificate for the Secomea LinkManager. k
The password associated with the certificate is: dKQuquAK4809

You must save the attached file, eLV_Student.Imc, to your local hard drive (or other suitable storage) before you can import it into
the LinkManager.

Installing a new LinkManager

First you need to download and install the latest LinkManager software for your Windows system:

For 32-bit windows: http://ftp secomea com/pub/LinkManager-Setup exe
For 64-bit windows: http //fip secomea. com/pub/LinkManager-x64-Setup exe

When the installation completes, you will be asked to install the user certificate, after which you can proceed to Login.

Installing a LinkManager User certificate




Remote Demo Connection Install Link Manager Software

an .i\
¥

LinkManager-x64
-Setup




Remote Demo Connection

First Time Login

Start Link Manager

§ -
(&) LinkManager Setup

Completing the LinkManager Setup
Wizard

LinkManager has been installed on your computer,
Click Finish to dose this wizard.

Start LinkManager now

oty
Sticky Notes

(3% Snipping Tool

Calculator

E Camtasia Studio 8
a‘j Paint

& Application Console

Control Panel
Devices and Printers
Default Programs

Help and Support

) | StartLinkManager

»  All Programs




Remote Demo Connection First Time Login

- Certificate

_” 1) LinkKivianager Lonsole - | |

L—

A please install LinkManager User Certificate.

B elV_Studentimc
The GateManager administrator has sent you an email which contains 33 KB
a LinkManager User Certificate file (file type is ./mc). -

Press the "Browse" button to select the certificate file from your
local computer, fill in the certificate’s password, and press "Install”,

Certificate file: * n

Password: |

r 4

D Remember password

Install About




Remote Demo Connection

First Time Login

- Password

’J) LinkManager Console

_-
[ please install LinkManager User Certifi
The GateManager administrator has sent you an email which con

2 LinkManager User Certificate file (file type is .Imc).

Press the "Browse" button to select the certificate file from your
local computer, fill in the certificate's password, and press "Insta

Certificate file: C:\Usets\student\Downloads\eLV_Student.l[j

Password: Ioooooooooooo I

E Remember password

O [

do-not-reply@secomea.com
to me |~

Hello el V Student

Hello from Yaskawa Technical Training Services

This mail contains your X.509 user certificate for the

comea LinkManager.
The password associated with the certificate is: [ {*8l=g —

P Copy Ctri+C
Search Google for 'dKQuquAK4809'
Print...

You must save the attached file, eLV_Student.Imc, to
the LinkManager.

Installing a new LinkManager

Inspect element

First you need to download and install the latest LinkManager software for your Windows system:

11 [ ] ]



Remote Demo Connection First Time Login

&Y eLv student [TRAIN15-E6420]

{3}” statigp2: MP2300SiecDemo2 (SiteManager) - 192.168.15.23
{S}” statiot: TTScam2 (SiteManager) - 192.168.15.242

Services Sniffer Chat

Show all Refresh

AIA.Yaskawa.DemoStation2

SiecDemo3 (SiteManager) - 192.168.15.23

Connects Packets Bytes
Agent Address Status

ok fail tx rx tx rx

¥ 5 MP2300Siec Demo
{3} MPZ30§S!¢CD¢M3 192.168.15.23 IDLE 0 0 0 0 0 0
(udp) IDLE 0 0 0 0 0 0
4 TRAIN15-E6420 IDLE 0 0 0 0 o 0

¥ Web Cam 2

{9 TTScam2 192.168.15.242 IDLE 0 0 (4] 0 0 0
(udp) IDLE 0 0 0 0 0 0
< TRAIN15-E6420 IDLE 0 0 0 0 o 0

Round-trip time: Min: 21.5 ms, Avg: 40.%3 ms, Max: 104.7 ms l:,




Remote Demo Connection Test MPiec Connection

P ~ & || (1 LinkManager Console - eLV St... | & MP2300Siec™ by Yaskawa X

MP2300Siec™

Welcome to the MP2300Siec™ Controller.

lPlease make your selection from the menu on the left.

Agent Address Status ok
150 MP2300SiecDemo3 "1"92:‘106%"’1‘502’3"” IDLE 0 ' WebServer eLearning Modules
[ P IDLE o0 eLV.Mpiec.01.WebServer
TRAIN15-E6420 0 eLV.MP2300iec.01.Setup

eLV.MP2600iec.01.Setup
eLV.MPiec.01.ProjectArchive

eLV.MPiec.01.Firmware

13 [ | [ |



Remote Demo Connection Test IP Camera Connection

r__ - - .- -
v

&) ) @ hitp://192168.15.24{88
Bing Suggestions h

No results,

Turn off suggestions (stop sending keystrokes to Bing)

B

14 [ | [ |



Remote Demo Connection

Test IP Camera Connection

- Plugin-ie 11

Internet Options
&

Settings

inkManager Console - eLV St... | 2 MP2300Siec™ by Yaskawa

&
1
J
©

(& Waiting for192168.15.242 %

) Enable

[!‘; Download signed ActiveX controls
() Disable
@) Enable (not secure)

- 7
’ QJ Download unsigned ActiveX controls

() Disable {recommended)
() Enable (not secure)
@ Prompt

() Disable {recommended)
() Enable (not secure)

() Disable
@ FEnshla
« i ]

~

[!‘; Initialize and script ActiveX controls not marked as safe for s

M|

\ o Em )

*Takes effect after you restart your computer

Reset custom settings

Reset to: [Medun-hd’u (default) ,]

>

Username

Password

Stream

[Main stream

Language |English v|




Remote Demo Connection Test IP Camera Connection

- Plugin — Firefox

Search Downloads pel

v.C ‘ ‘70\ Search

vnloads v | 45 I

#l Cut Copy Paste
v Burn New folder g2 w
- 100% 5 ) 0 @
Name Date
E w . || eLV_Student.Imc 2/5/2|
New Window  New Private Save Page :? Firefox Setup Stub 35.0.1 2/4/2
Window o Li -x04-Setup
é Opera_NI_stable
— T N g . -
= O ® L slinsap

[ Windows6.1-KB958559-x64-RefreshPkg
[ Windows6.1-KB977206-x64
[27] WindowsXPMode_en-us

Print History Full Screen

Find Options Mﬁx

<

Developer

\_

JIiIlI =
1O

3) Wi n

£ Signinto Sync

Customize (7] O




Remote Demo Connection Test IP Camera Connection

- Plugin — Chrome

W hrome://extensions ] € %| & » Student » Downloads 45l Sean
&= @M S
Neniah i File Edit View Tools Help
W Window Gl Crganize v o Open ~ Share with v Burn New folder
New incognito window  Ctrl+Shift+N
Bockmarks 4 ¢ Favorites A
=
Recent Tabs 3 B Desktop e (
] 4 Downloads @

Edit Cut Copy & ] Recent Places
Save page as... e eLV_Student.Imc Firefox Setup LinkManager-
o 4 Libraries Stub 35.0.1 -Setup

nd... = ——————

|. p Documents L =
Print, -_’ e (4 J‘ Music =

- b =) Pictures
Zoom v
v B Videos
Histery Ctrl+H I _—
Downloads Ctri+J 48 Computer | ‘plugins | plugins.xpi g?sg?;i;;:
_ > &, Local Disk (C:) hPkg

Selfinges b aae VASKAWA SBC (E) ;
About Google Chrome ..

; Help
Create application shortcuts...

More tools
Extensions

Task manager Shift+Esc i Ctrl+Shift+Q

Clear browsing data... Ctrl+ Shift+Del

Encoding




Remote Demo Connection Test IP Camera Connection

- Plugin — Opera

= = QC == ‘0 extensions ‘.‘

0 Would you like to set Opera as your default browser? [ Yes ] l Ne, don't ask again l X

Deveioper mode

All (1)
Extensions
— X
{Q Search extensions ) AN
disabled
; IPCAM H.264 720P
i | o (i
Updates 2
Under development | The extension TPCAM” was added from outside the
official add-ons website, It will require the following
Enabled permissions:
Disabled ¢ Access your data on all websites
Get more extensions Do you confirm the installation?




Remote Demo Connection Test IP Camera Connection

'IPCam Client x U

i @ 192168.15.242:58 e | |Q search B 4 A

i_8_{1 Most Visited | | Getting Started i Suggested Sites | Web Slice Gallery

s =
FOSCAM - (O Live viceo - Indoor Pan/Tilt/Zoom IP Camera
N 1970-01-02 09:51:23 M
ol ~EB ‘ % TiScam? FT9R26P

m




Driving Value

Class Projsci Tarnolaie

Purpose

Save the Hardware Configuration
Hardware Configuration Summary
Project Overview

Run Project

Toggle Boolean Interface
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Class Project Template Purpose

Starting Point for PLCopen training

Hardware Configuration knowledge not
required

« You will learn some basics anyway
Provide an input interface

« IP camera can’t turn on the switches!



Requirements

Secomea connected
MPiec web page in I.e.
IP camera in Opera

Class project file *.zwt downloaded
from description page

PLCopen2300sPro2 RevX

PLCopen2300sPro3 RevX

PLCopen2600Pro2 RevX

PLCopen2600Pro3 RevX
MotionWorks IEC Pro installed

Prefer Version 3.x

Version 2.x very similar

[r!‘.ﬁnkManagu&mso!e nsole Xl B IPCam Client ®

» € = | ® 1921681524238

EN MPZGOO_mware_2-6-0-149

t__% Opera_NI_stable

|ﬁ_ PLCopen2300sPro3v104

& PLCopen2600Pro3v102

o plugins —
o omana: & MotionWorksIEC3 Pro.

;Ejle Edit View Project Build Online Extras 7

- ~ % -
- Jex| -7 ‘/\ ) =

22 " ITIT1TT



Class Project Template Save Hardware Configuration

- Hardware Configuration
=« On the Yaskawa toolbar — Move the

toolbar
- Save Project Hardware Configuration to
Controller
= |P address, Connect HC to controller —— _
@ MotionWorks IEC 3 Pro - Hardware Configuration
« Use Offline Configuration o e ey B v B
| J HERR /08 +X00
« SAVE online =-%. PLCopen2300sPro3v104
Elﬁ MyMachine
= Reboot controller TR
%, Rotary
¥ Virtual
%. Groups
-+f2 TCP/IP Settings
----- s EtherNet/IP
----- ¥ Modbus/TCP > 3 ——
=-f LI0-01 : Saving the Configuration to the Cortroller and the
L AXIS21 : :‘ Project Folder...




Class Project Template Configuration Summary

- Hardware Configuration Summary:
Near Default

=« Made from default controller with
default servos ,
File Edit Device Tuning Online Help

=« Encoders set for incremental mode (@ [FH® Q 0@ ++ @@
L AXGS =% PLCopen2300sPro3v104
=-f# MyMachine

» SCFGW, 360mm/rev B" .Mechatrolink-ll urgs_l Corfiguration | 1/0 | Tuning | Test Move | Function | Absolute Encot

» Rotary, 360 deg/rev, 360 mach cycle % Rota '
Machine Cycle 1
» External, pulses 1 . % Groups T ez

I - EtherNet/IP
- OT disabled | -~ i o
=&~ LIO-01

1Rev 1 Input




Class Project Template Project Overview

- Tour the Class Template Project
= Based on File-New templates
« Libraries
» One library is used exclusively for data types ~ RREESSEEESTISSTG | . il
e e ik e o s A PTG 6 |
» No local datatypes
= Logical POUs

» Toggle function block

» HMI with TB inputs to Global variables for
your use

= Tasks
» Template tasks
« Global Variables
» Servo axis
» L-10
» Created by Hardware Configuration




Class Project Template Software Configuration

MotionWorks IEC-Pro Version 3

= Add Download changes button
» Extras — Options — Commands — Compile/Debug
» Drag to toolbar



Class Project Template Run Project

- Make
Download

°
|| Project Bootproject T‘ =
Ll roup:
o CO | d Start _RW% [ Download ] [<Fayarites>
;I ! Download Changes | ] Activate \ Name Description

[7] Ensure realtime for Download Changes I ‘ W ADD  Addition
Include Bootproject 2!' AND Bitwise AND
Include Sources : W|CTD Counter Down
Include OPC data | CTU Counter Up

Delete on Target

m

Ul HMCTUD  Counter Up/D
{ [ Download Source | ew WOV Division
U User-Libraries |EQ Equal =
; Include User-Libraries HEF_TRIG Faling Edge D
Include Frontend-Code W GE Greater Than E
‘ &/ GT Greater Than :
] Include Pagelayouts | E a1 Liess Thiaei Ecsil
| Include Backend-Cod ota =il 9
| nclude Backend-Code ry e e
‘ | Delete Source on Targel ’ [ Download File ] State: On i
] - [ Stop || Cod |
9 [ Close ] [ Help ] [ Resst || wam |
; —
‘ | Hot |
I | | TR i ] ’ A
= [ Download [ Upload
& HMI_HMI_ |k YTTS Tog... |2 Global_Vari...| R |
[ Enor | l Infa |
d;tcjx f s [ Close ] [ Help ]
sk info ...

1itializaticn code ..




Class Project Template Toggle Boolean Interface

Debug Mode
Open Worksheet

Toggle Boolean e Tonde 1
Setting Is lost when worksheet is 504 T

» JER EE_ DL — h

closed N Q
TB_Input0l := 0

YTTS_Toggle_2

1002 S5_Toggle

B_Input(} G_EnableRotary

G_EnaeVutua |

28 [ | [ |



Driving Value

PLCoosr Overvisw

Initiatives

Summary

Motion State Diagram
General Rules

Initial Value

Done Output
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PLCopen Overview PLCopen Intiatives

PLCopen

for efficiency in automation

—| PLCopen | PLCop;;a_ PLCopen PLCO‘pe‘n_:T
- ==y Benchmarking I Cortified
:\\ - et ,' . . Training

notion| -
[ ol | afet
~—|PLCopen [ _@7
reusability

«M D £ Qlevel L , 21.06.2001
E‘%‘\us/%? & 0. 0000 o [ - Datatypes supported: 26 of 26
<MARKUP> _ oé;gﬁﬂ?f\‘l_

30 [ | [ |



PLCopen Overview

TCZ2 — Motion Control

Defines libraries of Function Blocks
= Motion control specification
YASKAWA MotionWorks IEC
« Complies with PLCopen
« Proprietary internal algorithms

MC MoveAbsolute

| Execute Done
| Position CommandAborted
EAL | Velocity Error |
| Acceleration ErrorlD |
| Deceleration '
| Jerk

| Direction

PLCopen

.
10tion |
ontrol |

AxisOneMoveAbsolute

Implementation



PLCopen Overview MPiec Controllers

MPiec Controllers

MP2300Siec — 20-Axis, 1/O slot x1 PLCopen programming is
_ identical in each of the
MP2310iec — 20-Axis, 1/O slot x3 MPiec controllers.

MP2600iec — 1-Axis, Multi-function 1/O
MP3200iec — 62-Axis, Mechatrolink [l
MP3300iec — 16-Axis, Mechatrolink Il

32 [ | [ |



PLCopen Overview PLCopen Summary

- Firmware Level Operation - MC_ .
- Synchronized with Mechatrolink o Defined by PLCopen

. Yaskawa Specific

‘:..ulmnnr (s r|:|-||11I - [Main: Main] B/OCk
: File Edit Yiew Project Build Online Extras 2

‘ Execution at
Firmware Level

. ." I . |. H

AxisOneMoveAbsolute

I. E | -

1 [Srour
......................................... I J H | <PLCopenPluz_v_2 2a»
"'E B - ) I arne [ Descriptiur

W MC_AbortT rigger
I MC_FinishHaming
I MC_Gearn

M MC_GearnPos
| MC Gearlut

- DeviceCommT ypes”
- Controller nfaT ypes®
7] PLCTasklnfoTypes®
...... . MatiorBlock Types™
=8 % Laogical PO

Implementation

#-(0] Initislize® I MC_Movedbsolute
|I| 0¥ W MC_MoveRelative
|I| HMI I MC_MoveSupermpozed W

P




PLCopen Overview Motion State Diagram

= MC_Gearln (S|
- Motion States MC_Gearinbos (Sive)
. . MC_Camln (Slave)

SynCh ronized Motion MC_MoveAbsolute MC-CombmeAtxes e MC_MoveVelocity

. . MC_MoveRelative Synchronized MC_VelocityProfile
D ISC I’ete M Ot| on MC_MoveAdditive Motion MC_AccelerationProfile

. . MC_PositionProfile MC_TorqueControl
Continuous Motion UCH oo \ I oot
3 . . Continuous

Stopping (Dlscrete Motion Motion
ErrorStop
Homing
Standstill

) MC_Stop$
Disabled

- PLCopen describes which blocks
have priority and which state is
active

T Note 1
I: } Errorstop )0 -----

|}
Note 6 |
l ! Note 4 Note 3

Note 2
Standstill Note S ( Disabled )&

34 [ | [ |




PLCopen Overview

Documentation
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PLCopen 2.4.1 specification

= Basic and important rules for how the
motion control function blocks work

Use the following pages as reference

= PDF available
“tf mc _part1_version10.pdf”

« Download most recent versions at
www.plcopen.org




PLCopen Overview

General Rules Summary

Output status

The Done, InGear, InSync, InVelocity, Error, ErrorlD and CommandAborted outputs are reset

with the falling edge of execute. In must be guaranteed that they are set for at least one cycle if

the corresponding situation occurs, even if execute was reset before.

Done and Error outputs are mutually exclusive (cannot be true at the same time). If an instance of a
FB receives a new execute before it finished (as a series of commands on the same instance), the FB
won'’t return any feedback, like ‘Done’ or ‘CommandAborted’, for the previous action.

Input parameters

The parameters are used with the rising edge of the execute input. To modify any parameter it is
necessary to put the correct set of values and to trigger the motion again

Missing input According to IEC 61131-3, if any parameter of a function block input is missing (“open”) then

parameters the value from the previous invocation of this instance will be used. In the first invocation the
initial value is applied.

Position versus “Position” is a value defined within a coordinate system. “Distance” is a relative measure related

distance to technical units . “Distance” is the difference between two positions.

Sign rules The Velocity, Acceleration, Deceleration and Jerk are always positive values. Position and

Distance can be both positive and negative

Error Handling
Behavior

All blocks have two outputs which are dealing with errors that can occur while executing a
Function Block. These outputs are defined as follow:

Error Rising edge of Error informs that an error occurred during the execution of
the Function Block.
ErrorlD Error number

Done, InVelocity, InGear, and InSync mean successful completion so these signals are logically
exclusive to Error.

Types of errors:

* Function blocks (e.g. parameters outside range, state machine)

» Communication

* Drive

Instance errors are not always resulting in an axis error (bringing the axis to standstill)

FB Naming

In case of multiple libraries within one system (to support multiple drive / motion control systems), the
FB naming may be changed to “ MC_FBname SupplierID".

Behavior of Done
output

The Done output (as well as InGear, InSync, ..) is set when the commanded action has been
completed successfully.

With multiple Function Blocks working on the same axis in a sequence, the following applies:
when one movement on an axis is interrupted with another movement on the same axis without
having reached the final goal, Done of the first FB will not be set.

Behavior of
CommandAborted
output

CommandAborted is set, when a commanded motion is interrupted by another motion command
or MC_Stop.

The reset-behavior of CommandAborted is like Done. When CommandAborted occurs, the
other output-signals like InVelocity are reset.
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PLCopen Overview General Rules Summary

- Examples of PLCopen Specification p:J -
Read inputs at rising edge only Tl S
. e Cut Chrlx
Done exclusive of Error & oy ke
. . ) ) & paste Chrly
Positive Velocity, Acceleration, Deceleration Delete Delete
Help on FEJFL ]

Default input values

Open instance. ..

Build Cross References

M MoveRelatve 1
% Compile worksheet Shift-+Fa

Die Update FE{FL

T

|
A *I= /

Execute Cione
Distance . Busy

Velocity Active

Cibject Properties, ..

f
/
|
T

Done & Error

never on at the
same time

Arceleration CommandAborted

Deceleration Error

sle |4 & o] &

Jerk ErrorlD

Vv
l
tttrtttr?t

BufferMode
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PLCopen Overview Initial Value (Default)

- Right-Click any block for help

The “Default” column is the initial value that will be used by the function block input if
nothing Iis connected

Parameters
Parameter Data type | Description

VAR_IN_OUT

B | Axis AXIS REF Logical axis reference. This value can be located on the
Configuration tab in the Hardware Configuration (logical axis
number).

VAR_INPUT

B | Execute BOOL Upon the rising edge, all other
function block inputs are read and
the function is initiated. To modify
an input, change the value and
re-trigger the execute input.

E | Distance LREAL Incremental distance {in user LREAL=0D.0
units)

E | Velocity LREAL Absolute value of the velocity in LREAL#0D.0
user units/second

E | acceleration LREAL Value of the acceleration in user LREAL=0D.0
units/second"2 (acceleration is
applicable with same sign of
torgue and veloci
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PLCopen Overview DONE Qutput

¢ Done blt turnS On MC_MoveRelative_1
At least 1 scan LeftMotor—- Axis MGLEMUtDr
. [SEait= { Execute Done l—Done_LeftRelative
At command completion eaneo | menee ]
iy s - 1
- Done # Position Complete T 0
AXn_PSET (global Variable) LREAL#360_000.0—{ Deceleration Ermzrl—t
| Jerk ErrorlD -
» /[COIN o B )

» Pn522

L AN L AN

Execute I I Execute "

Done | | Done "

<answer> <answer>
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Driving Value

Usage and Purpose
Definition

Axis Name and Number
Initialize Axis Variable

27 YASKAWA



Axis_Ref Usage and Purpose

- AXIS
Data type AXIS_REF o Axis Axis{ o
Data Structure e 2240
. e Distance Busy [
Allows for vendor-specific data to be
! ’ . o Velocity Active |-
combined into one variable ,
e Acceleration CommandAborted o
VAR_IN_OUT @ Deceleration Error o
» |nput function o Jerk ErroriD Lo
» Data not copied in memory o BufferMode
Required by all PLCopen function —_—
bIOCkS This Function Block commands a controlled
the time of the execution.
Parameters
ﬁ Parameter Data type
VAR_IN_OUT
B | Axis AXIS REF
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Axis_Ref Usage and Purpose

Structure
Many data elements in one variable
MC_Power_1
( MC_Power
LeftMotor Axis Axis+— eftMotor
(Not Yaskawa) Posible Definition of the G_EnableLeft Enahle Status L

AXIS_REF derived data type

+— Enzble Positive Busy p—
AXIS_REF R
Element Data Type nable_Hegative I
Axis Number UINT +— BufferMode Error j—
Max Speed LREAL ErrorlD e

Encoder Resolution DINT

LeftMotor
Element Data Type Data
Variable named LeftMotor  Axis Number UINT il
of data type AXIS_REF  Max Speed LREAL 6000
Encoder Resolution  DINT 8192
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Axis Ref

Definition

AXIS REF is defined under Data Types in DataTypes_Toolbox

! Project Tree Window >0 qs
=43 Libraries 20
----- LEd PLCopenPlus_v_2_2a 29
El@ DataTypes_Toolbox_ w260 2o [ e e e e R e AR
=43 Data Types 23 AXIS REF:STRUCT
P DeviceComm Types 24 AxisNum:UINT;
- Controllerinfo Types 25 END STRUCT;
----- =] PlCTaaknfo Tupes 9 -
-f5-] MotionBlock Types 27
(-3 WLagical POLLS 28 {#* Inputs and ocutput
3] PLCu T |b EED i~ TLTTAT T TATOTS . AT T T e
[+ @ pen_Toolbox_v ] < =
el MotionBioc...

One Element In the Structure
More elements may be added by Yaskawa in the future

What is the data type of AXIS_REF
the AxisNum element? Element Data Type
AxisNum UINT
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Axis Ref Axis Name & Number

- Logical Axis Number - Axis Name

Hardware Configuration Can be changed
Axis Parameter #1831 Used to create axis ref variable
NOT network node number
T_:_|H Mechatrolink-1I Limits | Corfiguration |1/0 | Tuning | Test Move | Function | Absolute Encoder | Hardware | Alam | Brake | Dual Encoder | Al Parameters
.2, Screw
...... ¥y Rotary
% Groups
""" 1 TCP/IP Settings Parameter # |Parameters |Currer|t Value |Units |I"-I'Iin |Max |DEI'auIt Value | -
""" " EtherNet/IP PnO02 2 Absolute Encoder Usage 1 - Use absolute encoder as in (- Use absolute encoder a
----- # Modbus/TCP 1300 Maoving Awerage Filter 1 Enable False False H
=-F= L10-01 1301 Maoving Lverage Filter 1 Time Constant 0.1 5 1] 5 0.1
L Aas21 1807 Load Type Linear ] 1 Linear
1809 Axis Mame Screw
1831 Logical fxis Number 1 1 52 1 e

AXiS va'riabl'e iS fell I SLIEW_PSCl oL VAR _oLuD... FLEsIL
automatically created by E‘Q E'“lr; ﬁ;ﬁf:malim Screw_S01  \ BOOL VAR GLOB.. | 501,
Hardware Configuration e Global_Variables. % iii-ﬁtgi 232

e I0_Corfiguration a Screw AXIS_REF VAR:GLUE... 5G DI'

44 [ | [ |



Axis Ref Initialize Axis Variables

- View — Initialize Multi-Element Variable Window
Enter the logical axis number

JotionWorks e -'rC i ed - [Global

{E3) File Edit |View| Project Build Layout Opline Extras Winc
| "] Project Tree Window Shift+F&
Ctrl+F2
Shift+F2
Cross References Window Alt+F2
L) Watch Window Alt+F10
e logic Analvzer Alt+F11
L EI Initialize Multi-Elernent Yariable Window

Type the initial value of the structure element

in this window
< Mame Type Description Init. value
g B Screw AXIS_REF S5GDV Rotary - 1 (* Do Mot Modify...
3 e AxisMum UINT Logical Axis reference, see Hardw...
a
.__%
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Axis Ref Text Initialization

- MotionWorks IEC 2
Manually create axis variables (with Axis_Ref datatype)
Initialize axis variables in ST program
Refer to Quick Start Videos

Variable Properties

Initialize (ST)

Harme:
Lefthd bar -

LeftMotor.AxisNunm :=UINT#1:;

Uata | ype:

-

VAR _GLOBAL » [C]BETAIN

Initial walue:
| J— | |
LeftMotor.AxisNum:=UINT#1;
LeftMotor This text command loads the unsigned integer “1” into the
Ele.ment Data Type Data AxisNum element of variable LeftMotor
AxisNum UINT 1
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Axis_Ref Confirmation

Confirm Operation
Add each axis to the Watch Window
Set initial value
Warm Start vs Cold Start




Driving Value

Searve Enziole

Program Map
Enable POU
MC_Power
Help
Troubleshooting
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Servo Enable Program Map

- HMI_I

Part of class project

YTTS_Toggle_1
I - bi 1)
| - npt,ltﬂl G_En?# ES::rew
| . A Q J CJ HMI_I (LD) slow Enable(LD) slow Reset(LD)
>
001 ax1_swm_1012 G_Ena
YTTS_Toggle_2 I a— ~—|.
D[}Iz TB-_IFIDUtDZ G_EnamER[]tar'l_.u’ \ *_EnabIeLeft Enable )
| | | IN Q 2
G_EnableVirtual Positioning (LD) fast Stop (LD) slow
PO
L > —>
YTTS_Toggle_3
003 1B Inputo3 — G_Start
| | IN Q D
J \
YTTS_Toggle_4
004
TB_InputD4 G_StEPS::rew
| | IN Q D T
G_5St
_ EPEntaw
Ly
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Servo Enable

~..[.7] Data Types
EI g ||:|g|r-;ﬂ Bl e
Enable™

m EnableT

B- % Physical Hardware
EI% Configuration : MP2000_Seres
=-@8 Resource : MP2300Siec”

EI % Tasks
- E-{¢] FastTsk :CYCLIC

é@ MedTsk : CYCLIC
- (0] Main : Main

EI SlowTsk : CYCLIC

|§| Enable : Enable

-~ |O] HMI:HmI
=t Q Start : SYSTEM

Create Enable POU
= POU Type: Program
« Language: LD
= Run in the Slow task
Add MC_Power
= AXIS
= Enable

Scre

G_EnableScre

Enable Program

MC_Power_1




Servo Enable Download Changes

- Shortcut Button
Extras — Options - Commands

Edras R Gptions

Directories Debug Project Comparison Backup Tooltips
Logic Analyzer Colors Variables Grid Variables Grd (2} Text editor
Text colors | Graphical editor | Graphical Editor (2) | Graphical editor colors
Toolbars | Commands | General | Cross References | Pagelayouts | Build

==| | Edit Wizard
Group:
Categories: Buttons |{PLEDpEﬂPhﬁ_w_

A 2P

Mame
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Servo Enable MC Power

Use Debug Mode
« Program and test Screw
« Program and test RightMotor

MC_Power 1

Screw— Axis

MC_Power.Status
G_EnableScrew——] Enable Status

= Status of the command N .

= Updates at the application scan rate ——*+1 Enable_Posiive B"F'EI—*

0
#—| Enable_Negative Active =

() 1
#—| BufferMode Error =
() 0

| ErrorID =
0




Servo Enable Troubleshooting

MC_Power_1
Scr Axis Axi Screw
G_EnableScrew Enable Status
1 1
Enable_Positive Busy =
0 0
#—| Enable_Negative Active =

() 1
#—| BufferMode Error =
0

See HELP

E”anD = e >disly nipude oD W dns o L
0 4414 MECHATROLIME Communications to th
— rﬂHiES Axis ID does not carrespond to an axi
- ErrorlD Output axis number in the configuration. Tip:
] ] . relevant POLIs,
nght'C“Ck for help ~— 4641 Buffer mode does not correspond to a
4893 The specified external axis may not be

53 [ | [ |



Servo Enable

- Confirm
Screw
Rotary
Virtual

Screw—

G_EnableScrew—;
1

Enable All Axes

MC_Power_1

— Axis

Enable

-

1
Enable_Positive Busy =

0 0
#—| Enable_Megative Active =
0 1
& BufferMode Error |2

0

Rotary—

G_EnableRotary—
1

0
ErrorID =

0
r

MC_Power 2

— Axis Axi

Enable Status

s

1
Enable_Positive Busy =
0

0
#—| Enable_Negative Active =
0 1
#—| BufferMode Error |2
0 0

l ErrorID =

0

A




Driving Value

Positionirc

MC_MoveRelative
MC_MoveAbsolute
Timers

Move Sequence
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Positioning Positioning Program

Create Positioning (program POU)
« What task is most appropriate? (Fast, Med, Slow)

Refer to Quick Start Video

@ Positioning™
m Positioning T

. Positioningy™

HMI_I (LD) slow Enable(LD) slow

001 a1 sio_to12 G_Ena
el
ical Hardware | !

Configuration : MP2000_Series
% Resource : MP22005iec™
= % Tasks

-] Start : SYSTEM o
=- @ FastTsk : CYCLIC Positioning (LD) fast
@ Positioning : Posit
@ 1010

#-[¢] MedTsk : CYCLIC
EEI---@ SlowTslk : CYCLIC )
[ Global_Variables
I0_Caorfiguration

MC_Power.




Positioning MC_MoveRelative

- Positioning (program POU)

MC _MoveRelative Function Block
Screw Move Profile
Input Initial Value [Unit Note
Distance -270.0|mm Use Variable
Velocity 180.0|mm/sec  |Use Variable
Accel 360000.0{mm/sec? |Use Literal LREAL#360 000.0
Decel 360000.0{mm/sec? |Use Literal LREAL#360 000.0

MC_MoveRelative_1

Screw——— Axis Axi Screw
_— Execute Done I:

1 1
Distance—{| Distance Busy =
270.0000000 0
Velocty— Velocity Active =
180.0000000 0
LREAL#360_000.0— Acceleration CommandAborted =

0
LREAL#360_000.0— Deceleration Error =

0
| Jerk ErrorlD =
(0.0000000 0
+—| BufferMode J
0

L

Warm Start required if initial value is changed.




Positioning Set Zero Position

- Quick Zero Set (optional)
Repeat relative moves until at mechanical zero
Use MC_SetPosition
Repeat for Rotary

MC_MoveRelative_1

Screv—t Axis !!:l Screw MC_SetPosition_1
_— Execute Done . .

1 1
Distance— Distance Busy =
270.0000000 0
Velocty— Velocity Active o
180.0000000 0
LREAL#360_000.0— Acceleration CommandAborted |-«

0
LREAL#360_000.0— Deceleration Error o
0

o Jerk ErrorlD |

0.0000000 0
=] BufferMode J
0

L

Change distance by trial and error.
Re execute until arrow on motor
wheel is pointing up




Positioning MC_ MoveAbsolute

Add MC_ MoveAbsolute
Create a move sequence

LeftMotor Move Profile

Input Initial Value |[Unit Note

Position 0.0lmm Use Variable

Velocity 180.0|mm/sec [Use Variable

Accel 360000.0|mm/sec? [Use Literal LREAL#360_000.0
Decel 360000.0)mm/sec? [Use Literal LREAL#360_000.0

Relative / \
\_/ Absolute




Positioning

Partial Solution

Relative

/[ \
—/

Absolute

Jerk, Direction, BufferMode can be
disconnected and default values are used.

«Jerk exists as a parameter in HWConfig
“Moving Average Filter” #1300, #1301

-BufferMode and Direction are “Enumerated
Data Types” (more information later)

MC_ MoveAbsolute

MC_MoveRelative_1

Screw——— Axis I Screw

G_Start—

1
Distance—
270.0000000
Velochy—
180.0000000
LREAL#360_000.0—

LREAL#360_000.0—

*»—
0

-]
0

R

Execute Done_5ScrewRelative
Distance Busy !

Velocity Acl:ivg =

Acceleration CommandAbDrteg =]

Deceleration Erm-g =

Jerk ErrorID =

.0000000 0

BufferMode J

Screw—

Done_ScrewRelative—
1

Position—

0.0000000
Velocty—
180.0000000
LREAL#360_000,0—

LREAL#360_000.0—

L

MC_MoveAbsolute_1

- Axis i Screw

Execute Done_ScrewAbsolute
1
Position Busy
0
Velocity Active |-o

0
Acceleration CommandAborted -

0
Deceleration Error =

0
Jerk ErrorID =

0.0000000 0
#— Direction

]
+— BufferMode
]

.




Positioning Timers Between Moves

° Repeatlng Sequence MC_MoveRelative_1

Sorew—r Axis Axis
( Done_?crewAbs

001
Execute —Done_ScrewRelative

Distance Busy

Velocity Active

. REAL#360_000.0— Acceleration CommandAborted
Timers count how long

the IN input is true
Use a N.C. contact to | Jerk

repeat s BufferMode

LREAL#360_000.0— Deceleration Error

MC_MoveAbsolute 1

Screw—r+ Axis Axis

Done_ScrewRelative— Execute Done

Position— Position Busy

Velocity—{ Velocity Active
LREAL #360_000.0— Acceleration CommandAborted
LREAL#360_000.0— Deceleration Error
o Jerk
#— Direction

#— BufferMode




Positioning

Adjust the program to operate as follows
Screw moves, wait 500ms
Rotary moves, wait 500ms
Screw returns, wait 500ms
Rotary returns, wait 500ms
Repeat sequence

Relative

Absolute

Move Sequence

Absolute




Solution Concept

Distance—
270.0000000

Veloony—
180.0000000

LREALZ360_000.0—

LREAI #3560 000.0—

*-—

0.900000%

o] BufferMode
0

\

Rotary—

Done_ScrevwRelbive—
1

Distance—
270.0000000

Velocty—1
180.0000000

LREAL £350_000.0—

£360_000.9—

MC_MoveRebtive_2

s

A
Execute Done
Dstance Busy
Velocty A
Acceleraton CommandAbosted fo

*-—

Jerk

0.0000000
0—! BufferMode-

0
LN

Sarev—
Done_RotaryRelatene—
0

Poston
0.0000000
Velooty—
180.0000000
LREAL#360_000.0—

LREALE350_000.0—

*
0.0000000
{ Drection

*

Daone_ScrewAbsolte—
0

Postion—
0.0000000
Velocty—
180.0000000
LREAL#350_000.0—3

LREAL 2360_000.0—

o | Juk
0,0000000

Move Sequence

TON_2

IN Q ne_ScreviAbsokste
0
PT ET)e

0.000

TON 4

IN  Q}—Done_RotaryAbsolute
0

T ET}e
10,000




Driving Value
S0 & Alzirrn

MC_Stop

MC_Reset

MC _ReadAxisError

Alarm Code Diagnosis
Task Execution Adjustment
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Stop & Alarm STOP Program

Create Program POU “Stop”
Instance: SlowTsk

HMI_I (LD) slow Enable(LD) slow

MC_Power

00|1 AX1_SI0_1012 G_Ena
I | F € i
T~ _cnableLeft—] Enable

-

Positioning (LD) fast Stop (LD) slow

\o




Stop & Alarm

Partial Solution
“Stop” Program POU

“HMI_I” Program POU e

Screw— Axis

G_StopScrew— Execute

1 1
StopDece—{ Deceleration Busy =
1000000.0000000 0
«— Jerk Active |
0.0000000 0
#—| BufferMode CommandAborted =

0 0
YTTS_Toggle_4 Erm[r} e
004 TB_InputD4 YTTS Toggle G_St‘gpScrew ErrorID =
| 1 1 “ 0
1 I IN Q L

A

MC_Stop_2

G_StopR
. ‘Pﬁotary
Ny

Rotary Axis

G_StopRotary— Execute

1 1
StopDece—{ Deceleration Busy =
1000000.0000000 0

o Jerk Active =
0.0000000 0
#] BufferMode CommandAborted |

0 0
Error =

0
ErrorID =
0

A




Stop & Alarm RESET Program

- Create Program POU “Reset”
Instance: SlowTsk

-

HMI (LD) slow Enable(LD) slow ] Reset(LD)

””ll AX1_SI0_1012 G_Ena
I | T C "
"~ _FnableLeft—] Enable

=

Positioning (LD) fast Stop (LD) slow




Stop & Alarm MC Reset, MC ReadAxisError

MC_ReadAxisError_1

Partial Solution

MC_Reset_1

. 1
Screw—; Busy b=
6 H M |_| ” Prog ram PO U G_ResetScrew— Execute  Done Eer[r) Lo
0

0 0
Enable
BUS}; e ErrorlD =

YTTS_Toggle_5 Error |o Ax_lssE:fr%?Iog .

— 0
5 ResetScrew ErrorD | Ehsofggigh
1640000, 16#3303,

MC_ReadAxisError_2

MC_Reset_2

Rotary—

1
G_ResetRotary—
0 Enable Busy |-=

0
Busy(«; e Error =

0
Error e ErrorlD

0
16#0000
ErrorID = .
6 #0000‘ AxisErrorID =

16#0000
ErrorClass =
16# 0000‘

Y ClearAlarms_1

Y ReadAlarm_1
G_ResetControle— Execute  Done
0 0 TRUE— Enable Valid
Busy |-=
0
Error =

0
ErrorID &
16# UUUU‘

1
Busy =
0
Error =

0
ErrorlD |
16#0000
AlarmID =
16400000000




Stop & Alarm Yaskawa Alarm Code

Produce Alarm Vald I—*’ P T s
Speed =40 _000.0 W 1 C & essiah Waluedizplay
Distance = 40_000.0 BU%H = e cms ) Standard
Ene rl—o (O Decimal
TRUE— Enable 0 @ Hegadecimal
i ErrorlD o Op_en Y () Binary
AXxis Error ID (Hex) 160000 e
AXSEITOTI B . DEBUG mOde [ JIEEE fom
#0
Error Class (He Rt I CE e
16#3303

| HPEEDDSiE"“

Active Alarms

Home

e 3303 0510 | AXIS1 | A 510: overspeed [more. ]
Machine Operations

Alarm Status 4302 055a | AXIS1  |A95A: Command warning 1
Alarm Reference

Alarm History (Unsatisfying Command) [more.. ]

Debugging Dutput
o = Clear Alarms |

Configuration
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Stop & Alarm Yaskawa Alarm Diagnosis

. Alarm - Warning
=« Motion cannot continue under current « Future alarm under current conditions
conditions = Servo remains enabled
= Disable Servo = Display Code A. 9 o
» Alarm Stop Mode . Examples
=« Display Code A. oo O -
5 P yl » A.900 Position Error Overflow
= Examples
» A.
» A.400 Overvoltage A.910 Overload _
» A.510 Overspeed » A.95A Command Warning
» A.710 Overload: High Load » A.971 Undervoltage
» A.860 Encoder Overheat
9.1 Alarm Displays . . . ..o e 9-2
O LB Ol Al &t i s s e S s A e e w e as s 9-2
9.1.2 T:'Zu(:)Ies:EEtsing OFAIBIINS o0 mremaim e wtmie w6 s e R i g R 1373 87 a7 e i e Ay oY 9-6 82;\?0
D2 Warnifd DiSPIAYS sy srmmimnsemms srmmsiuaeres Senmmes e am 9-21 Manual
Q2T LIBLOPWAIMINGS +..on v 00w s momine ios i simtaim i oum i i s amk 2 fpe o m Aoy ninsiiianasa 9-21
0.2:2 Troubleshooting: of WarnINgS: . i i s G s s AT S A S S daa oA 9-22




Stop & Alarm Task Execution Adjustment

Adjust POU order in task, top to bottom
Logical sequence

I/O Module Task Assignment
Assign to same task as application code that uses the %l %Q
Use Hardware Configuration

@ SlowT sk - CYCLIC A el o
-0} Stop : Stop f
Inputs read by

_____ E H M | . H M | assigned task ‘ 140 Tazk Azsignment | SlowT sk r
Global variables il Easd
[Teeer}

""" E EI'-|E||:IIE EFIElt'IE written by HMI

When inputs are controlled by the machine (not Global variable _ _
human operation), then use FastTsk to stop. executes MC_Stop Righthotor—- Axs
— G_StopRight—] Execute

71 [ | [ |
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Driving Value

ErLrnerais

~ Definition
Data Types Folder
MC_Direction
Enumerated Types as Literal and Variable
MC _Direction for Rotary Axis
- MC_BufferMode to Create Blended Moves
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Enumerated Data Types Definition

- What is an enumerated data type?
A NAME for a NUMBER

_ MC_Movesbsolute 1
Code reads easily

Reduced mistakes +— Axis
+— Execute Done
+— Position Busy
E | Direction MC Direction Specifies the direction of motion. MC_Direction#Positive_Direction

Allowable modes are *=— UEk}EIt'jr Active

positive_direction, shortest_way,

negative_direction, «— Acceleration CommandAborted

current_direction.

MC_Direction#Positive_Direction :

MC_Direction#Shortest_Way +— Deceleration Error

MC_Direction#Negative_Direction

MC_Direction#Current_Direction + Jerk ErroriD

E | BufferMode MC BufferMode | Defines the behavior of the axis - | MC_BufferMode#Aborting

allowable modes are Aborting, +— Direction

Buffered, BlendingLow,

BlendingPrevious, BlendingNext,

and BlendingHigh. *-— EUﬁ:E'rHﬂdE

MC_BufferMode#Aborting

MC_BufferMode#Buffered

MC_BufferMode#BlendinglLow

MC_BufferMode#BlendingPrevious

MC_BufferMode#BlendingNext

MC_BufferMode#BlendingHigh
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Enumerated Data Types Data Types Folder

DataTypes Toolbox
‘Data Types” folder
‘MotionBlock Types”
Other Enumerated types exist

=3 Data Types 3 TYPE
: ----- DeviceCommT ppes 10 AR R AR RS ARk Enummerated Types
o ControllernfaT ypes 11 MC BufferMode: (iborting, Buffered, Elendinglow, ElendingP

=L LAk L MC Direction: (positive direction, shortest way, negatiwve
| E] MotionBlackTypes MC Detection Pattern: (Rising Edge, Falling Edge) :
e : == - — — -
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Enumerated Data Types MC _Direction

MC_Direction
Absolute Positioning of Rotary Loads
Four possible “directions”
Example: Rotary Table
Position O = Position 360

MC_Direction does not apply to
Relative Moves (MC_MoveRelative)

Linear Loads
MC_MoveVelocity uses only positive_direction and
negative_direction. Other values are ignored.

MC_Direction#

0 positive_direction In a rotary application, forces the axis to move in a positive direction.
1 shortest way For use in applications where the Load Type is configured as a rotary or modularized axis.
2 negative_direction In a rotary application, forces the axis to move in a negative direction

For use in applications where the Load Type is configured as a rotary or modularized axis. Only
applies if an existing move is in progress and another function block such as MC_MoveAbsolute
or MC_MoveRelative is executed. Once the axis is at StandStill, using
MC_Direction_CurrentDirection will default to the positive direction

3 current_direction
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Enumerated Data Types As Literal

Programming with Enumerated Data Types

As Literal Value
» MC_BufferMode#Aborting

MC_MoveAbsolute 2

. | Rotary—

» MC_Direction#Shortest_Way Done ScrewAbsolute— Execute Done
Position— Paosition Busy
Velocty—{ Velocity Active

Compare:
LREAL#360 _000.0— Acceleration CommandAborted

UINT#1
LREAL#1.0 LREAL#360 _000.0— Deceleration Error

MC_Direction#Shortest_Way o—{ Jerk ErrorID

MC_Direction#Shortest._Way Direction

Format:
<DataType>#<data> / +— BufferMode
Literal

76 [ | [ |




Enumerated Data Types

- Correct Spelling of Enumerated Data Type
Function Block Help
Copy and paste

future use.

E | Direction MC Direction Specifies the direction of motion. MC_Direction#Positive_Direction
Allowable modes are
positive_direction, shortest_way,
negative_direction,

R -
TTTTL AT LTI T T

MC_Direction#Positive_Direction
MC Direction#Shortest Way
MC_DirectionZNegative_Direction
C_Direction# Current_Direction
Defines the behavior of the axis -
allowable modes are Aborting,
Buffered, BlendingLow,

E | BufferMode MC Buffe MC_BufferMode£Aborting

MC_Hovedbeokte L

MC_Hoveabsokite_t
LetHotor—T- As i _ Variable Properties
Done_RightRebTvE— LedtHotor— e o
Done_RghtRebtve— Evacuts Do —
Poction— A N .
Valbety: Paction—{ Paston Rusy b+ ame:
oy . .
e | Vakery—| Vakety Arthato MC_Direction#Shortest_tway W
LREAL=35D 000.0 —| Accekrstion Commendibertad) s
LREAL®30_000.U - ; X
% LREALS200_000.¢- | Becelerton emerf » Drata Tepe:
]
- EncelD |-

ek
. INT
[THCDTECtnNSHOSWE- | Orunr
| BulTerMode.

|Jzage:
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Enumerated Data Types Use MC_Direction in Program

- Online Hardware Configuration (Rotary) MC_MoveAbsolute_2
Rotary
Degrees
Online Save
Reboot
- Application Program (Positioning)
Connect a literal at direction input LREAL#360_000.0
- Observe Result LREAL#360_000.0

— Axis

Execute

: : — - » MC_Direction#Shortest_Way
. &5 " ] 3 . ' ST - -
HEHRRSI 700 1+r0@®

=% PLCopenTRN
- MyMachine
= Mechatrolink-II Limts | Corfiguration |1/0 [ Tuning | Test Move | Fur

Machine Cycl{

" EtherNet/IP
# Modbus/TCP
k- LIO-01

1 Rev

Parameter | Parameters | Units | Min | Man | Default’ -
PnD02.2 Absolute Encoder Usage 0-Use H

1300 Maoving Average Filter 1 Enable False
1301 Maving Average Filter 1 Time Constant B 0.1

1807 Load Type 1
1809 Bxis Mame

Linear

-




Enumerated Data Types As Variable

MC_Movelbsolute_3

-

Programming with Enumerated Variable Properties ot s it
Llalwz: +— Execute Done =
Data. Types M oveDirectior] w
i +— Posigon Busy ¢
Data Tope:
Va”able INT [v] +— Velocity Active =
» Set value In app”cation code Usage: +— Acceleration CommandAborted =
AR v| OlEeNy +— Deceleration Error =
Not Supported: _
) Enter variable name + Jerk ErrorlD =
» Data Type detection MC_Direction data type not shown Directon
» Debug display +— BufferMode
» |nitial value MC_Movehbsolute_3
( MC MoveRbsclute )
Variable Properties 1 Axis A
Value loaded to variable within application code " *— Execute Done =
M arne;
- b ovelirection v +— Positon Busy =
MC_Direction#Positive_Direction— —MowveDirection Data Type: — elocity Active e
MC_Directior > o] Beceleration Commandaborted |-+
Uzange: .
o | o (MOVEY - |MF= [ ﬂ CIRETAIN +— [Deceleration Error f—=
MC_Direction#MNegative_Direction— —MoveDirection S — Jerk ErroriD b+
— Open existing variable ovelirection—] Direction
MC_Direction data type available o BufferMode
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Enumerated Data Types MC_BufferMode

- MC_BufferMode

Move 2 waits for Move 1 to complete /
Create “blended moves”
Use for registration applications

Buffer mode Short description Important note: The meaning of each value Input value at
may vary depending on the FB(s) involved. For this reason, BufferMode *
please also refer to the individual parameter descriptions!

Aborting This is the Default mode. The FB aborts an ongoing motion and the INT#0
command affects the axis immediately.

Buffered The FB affects the axis as soon as the previous movement is complete. INT#1
The axis will stop between the movements.

BlendinglLow The FB controls the axis after the previous FB has finished, but the axis |INT#2

will not stop between the movements. The velocity is blended with the
lowest velocity of both commands.

BlendingPrevious|The FB controls the axis after the previous FB has finished (equivalent to [INT#3
buffered), but the axis wi exll not stop between the movements.
Blending with the velocity of the previous move.

BlendingMNext The FB controls the axis after the previous FB has finished, but the axis |INT#4
will not stop between the movements. Blending with velocity of this
(next) function.

BlendingHigh The FB controls the axis after the previous FB has finished (equivalent to |[INT#5
buffered), but the axis will not stop between the movements. Blending
with highest velocity of the previous and this (next) function.
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Enumerated Data Types

Edit Positioning POU

MC_MoveRelative 1

)
Execute Done

Blended Move

Distance — Distance Busy =
-270.0000000 0 .

180.0000000

Velocty — Velocity Active
30_000.0 — Acceleration Cnmmandﬁubnrtedl—c

0
50 000.0 —4 Deceleration Error =
0

| Jerk ErrorID =
0.0000000 0
+— BufferMode J

0
5,

MC_MoveRelative_2

Distance?

-60.0000000

v

90.0000000

LREAL#1000.0
LREAL#1000.0

-—

=
Lr

MC_MoveRelative 3

Distance Busg b
Velocity Acﬁvg =
Acceleration CDmmﬂndAbDrtE‘g o
Deceleration Ermr[iII b
Jerk Errtztrl[[iiIII =

Y 000000 0

ufferMode J




Enumerated Data Types Logic Analyzer

o Use LOg|C Analyzer MC_ReadActualVelocity_1

Try different buffer modes Ak
Enable

1
Busy =

0
Error =

0
ErrorID =

0
ActualVelocity Velociby_Screw
177.6695251

Sampling Logic Analyzer

Fre-recording cocles:

(=]

Post-recarding cycles:

Trigger conditions

1. variable: ’ FastT sk Positioning. Done_Ratandbzolute

Operatar: FE | faling edge

WVelocity Scres - FasiTsk. Positianing

2. vaniable |

£

S00m=

g_

Data collechon

@ Synchronaus with task: lFasthk IEIIEIH'\ Configuration:Resource - LADATA |




Driving Value
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Toolbox Concept
PLCopen Toolbox
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Yaskawa “Toolbox” User Libraries PLCopen Toolbox

|: Project Tree ‘Windaw i¥O |= Edit ‘Wizard

=43 Project: C:\Documents and Setting| # AxisStatus_1 e

El'a Libraries _ | <PLCopen_Toolbox_w202betas b’

- AKEE ——————————  AXiS M ame Dezcnption

W) PLCopen_Tookbos_v202h, -
= . Enable valid :!:.-’-‘-.I:usu:uluteF.'c@tmnM-anager
] DeviceCommT ypes W AccDeclimits

ControllernfoT ypes Error I Aues_nterlock

=3 Logical POUs | 2xizControl

E Irtislize ErroriD I AnisStatus

E I0 Dr ivelWarning :E: E-.:untrnllerhlarm

2 W HighSpeedOutput
Driveslarm 3 Home_nit

;| Home LS

E&’ Toolboxes
<

Hide Back Print  Options

Right Click Help Gt | vl 7YASKAWA
i i 2 Fashor iodcion 1 Toolbox Introduction
When Toolbox is installed 7 @ Pl Tk

@ Gantry Toolbox ’,‘I A'S ltce
@ ‘Yaskawa Toolbox *55‘* "Q

Links to eLearning Videos and recorded 18 it
webinars




Yaskawa “Toolbox” User Libraries Library Concept Review

Insert Another Project —

: lerary - any prOJect E...?ﬂ%ojed:c:\.[]ocuments and Settings*All Users"-.ﬂq::ation Da;a'A
L 1 Insert... H User Library...
= *.mwt (Or *.mwe) [_juaﬂp ,;E s —— R
) e .I'u' Expand Al
Library Data Imported H‘"%‘-"}i R —
(0] I .
- User FU & FB POUs T B
roperties. ., -
- Program POUs [ romet [ e cayerere] Glrncs|
« Data Types
= NOT global variables! o —

SimpleJog_1

= NOT dependent libraries! il vy VOO
Organization I i?.m | Descrton

» Specific projects for library use & Tempersure

= Revision number in project name

= Prefix (ex: YTTS )




Toolbox Concept

Yaskawa “Toolbox” User Libraries

- Yaskawa Tech Note: TN.MCD.08.130

& 'jga;fs r PLCopenPlus
3 PLCopenPlus-v
= m PLC 1 oolb;x—vws firmware library
= 3 Data Types

PLCT askinfoT ypes™
MotionBlock Types™
= 3 Logical POUs
8] Revision_Historny®
AxisStatus™
P".’d"dBuﬁe" MC_MoveAbsolute MC_Power MC_SetPosition
AxisControl”
| Home_LS*
Home_LS_Pulse” e
Reverse_MC_Direction” AxisControl ProductBuffer
Read&xisParameters”™ T
EnableServo”
Jog” Toolboxes &
MoveRelative_ByTime” User Libraries -
Main™
= =y Data Types
MyDataT ypes
= ¥ Logical POUs
(8] Initialization
(8] ControlPower
Homing"
Run

All Functions, Function Blocks,
and DataTypes from the libraries

are available for the application.
ErTE




Yaskawa “Toolbox” User Libraries Toolbox Installer

Yaskawa.com/iectb
Y YASKAWA

LUYNT UL Ul dLLED D, NEW Fal et @ Oiul LU | B VYineu oidl

Site Search v | Enter Keywords | Entire Site v

Bte e SUPPORT | DOWNLOADS | TRAINING | INDUSTRIES | ABOUTUS

Home = Product Directory = Machine Controllers = MPiec Series = Application Code Toolboxes

© Products Application Code Toolboxes

Drives

One of the key strengths of the IEC61131-3 programming environment is the
ability to develop libraries of re-usable code. Yaskawa has leveraged this ability
to create Application Code Toolboxes designed for use in many applications
using MPiec Series Controllers and MotionWorks IEC software. Toolboxes may
be imported into user programs as a User Library to form the foundation of
complete, customized solutions and will save time for developers who would
Elevator Drives otherwise have to start from scratch.

Industrial AC Drives
HVAC Drives

Specialty Pump Drives

Medium Voltage Drives

Installer unzips all yaskawa
AC Motors [ & Toowotinstalier ]_,_ BT “Toolbox” user libraries t_o the

= Libraries Folder and activates
Right-Click Help




Yaskawa “Toolbox” User Libraries

Refer to Quick Reference Guide
Steps 1 & 2 completed by Toolbox installer

Refer to the Quick Reference Guide

YASKAWA Use a Library

PLCopen Toolbox

Detail

= 5 Step Description
Quick Reference Guide
MPBiec Series Controlers 1 Acquire a ZWE (Express) or ZWT (Pro) file

Contents

Use your own, or download from Yaskawa.com Product Page

Follow links to save the file

In Windows Explarer, copy the file to C:\Documents and Settings\All
Users\Documents\MotionWorks IEC xxx\Libraries (For oranization purposes)

i 5::‘:::" AT IR 2 Unzip the library project to the library directory

» Open o saved project
n Stert 3 rew propct

In MotionWorks IEC... File-= Open Project / Unzip Project

Click "Yes" to unzip to the Library directory (File was copied here in previous step) or
click "No" if opening directly from CD or Download folder

"Skip All" to Extracting Firmware Libraries dialog

"Yes to All" to Overwrite Page Layout

" Ixtatésh ethemet comeunicaton

wiih controler [web nierisce ) . .
" G ardnn wis contrider 3 Check for Dependent Libraries
* Downlead propet o conkesler

Project Tree -> Project Tab, Expand Libraries folder () Yaskawa Toolbax
Take note of any User Libraries, indicated by the "blue book™ icon.

" St progran ie sta-ata 4 Start new / open existing project
Ronst ar MEI0050c xyniem back o

File -> New, or File -> Open

Faciary sstings?
5 Confirm mos0n i passdie an cach

[ 5 Insert the Library and any dependent libraries
8 Tuze (ke motors

Muintenance Procedurss

In Project Tree, "Project” tab, R-Click "Libraries" -> Insert -> User Libraries
Navigate to find the Library (if you unzipped it to the "libraries” folder, you will see it
right away)

Also insert any dependent libraries noted in Step 3

B Update e Smware
= DetermneSet urdnaws P address o
controSer
- LxracyTgen the promet from

Holivimorks wc " cotone -
P Raplics s costryfer 6 Delete duplicate project data types
 Tlsplace fe sarvopach
u Haplace fe warve mofor

Anstysiz & Troutimahoctng
» Wantor Srogran
Watch Varables 0 a Lt (Morgor

In Project Tree, "Project” tab, expand "Data Types" folder for bath the user library and
the project library.

Delete any duplicates of "PLCTaskInfoTypes™” or "MotionBlockTypes" from the project
library.

R-click -» delete (or open, delete text)

These data types are already defined within the imported library. Repeating the
definition here causes compile errors since the same data types would be defined two
times, even though the definitions are identical.

wadgw)

» Use Lego Analy2er (AKA: raph
Dace, acoge)

©# Diagrose Marm Siatys

7 Use FB from new group in edit wizard

Modbus/TCP and EmemetiP

User Livranes

OFC Server

Click on programming worksheet whitespace.

Open Edit Wizard and the group dropdown list will have the library name.

User Library blocks appear as Blue by default

Help for Yaskawa "Application Code Toolbox" user libraries is available on the website,
but is not integrated with the Right-Click menu as it is for the pink colored Firmware
Library function blocks.




Yaskawa “Toolbox” User Libraries Dependent Libraries

Open CamToolbox Library Project - Note the Libraries used by the Toolbox

Note the order top to bottom —
Increasing complexity and dependence

: lﬂ Data Types_Toolbowx_vZ00
() Math_Toolbax_v202

=iy Data lypes . C :
Toolbox_DataTypes® Dependent libraries in your project

must appear in the same order, above
the PLCopen Toolbox library

Dependent Libraries
PLCopen Plus
Ymotion
DataTypes Toolbox
Math_Toolbox




Yaskawa “Toolbox” User Libraries Insert Libraries

- Add Cam Toolbox and dependent libraries to your project
Must appear in order of dependency from top to bottom

: J . <_
Ela Libraries R-click insert on Libraries Folder:
@ PLCopenFlus v 2 Za B ‘ Library inserted at the bottom
R-click insert on existing Library:
‘ Library inserted above
Click and drag to re-order (NEW
in Version 3)




Yaskawa “Toolbox” User Libraries Updating Toolboxes

Run new installer
Yaskawa.com/iecTB
Insert new versions
In same order

Before Starting Project
— Please update to the most recent
Toolbox user libraries

Remove old versions During Project Development
Make — You may wish to update certain
Toolbox user libraries in order to use
Alternate new features
Newest version may be available
individually (not part of installer) After Project Development
Download ZWT, extract and insert — Toolbox update is not recommended

» See Quick Reference Guide
Help will be disabled for that library

» Manual process to move help file to new
directory

91 [ | [ |



Driving Value

PLCoozn Toolooi
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Class Project #2
AxisStruct datatype
~ AxisControl function block

Jog function block
ReadAxisParameters function block
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PLCopen Toolbox Programming Introduction Class Project #2

Program Map for Second Project
Using PLCopen Toolbox

HMI_I (LD, g Control(LD) Monitor (LD) Gear (LD)

00|1 AX1_SI0_1012 G_Ena

Positioning (LD) Stop (LD)

i

Manual (LD) Home (LD)
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PLCopen Toolbox Programming Introduction Class Project #2

Back Up Existing Project

Use the Class Project Template to create a new project
File-Unzip PLCopen*.zwt to new project name
Adjust IP address
Same Hardware Configuration — no update required
Open original project in another instance of MotionWorks IEC
Copy/Paste Logical POUs

» Positioning
» Stop
Insert Program Instances
» Positioning
» Stop




PLCopen Toolbox Programming Introduction AxisStruct Data Type

- Global Variables: Change AxisRef to “AxisStruct” data type
AxisStruct comes from PLCopen Toolbox user library

Tl TV __oTdL LA WA WLWILE. .. TS, P L0 d

Screw_S03 BOOL VAR_GLOB... |503, pins 25 a |View| Project Build Online Edras
Screw (=l vAR_GLOB... | 5GDV Rotary J| L2} Broject Tree Window Shift+F8
[l Rotary <SGDV Rotary=- ¢ AXIS_REF » wify Varig | = Message Window Ctrl+F2
Rotary_SH_POT #yp AxisParamData [ defautt o : E"'tw;;rd Wind 51?2
Rotary_SI2_NOT ¢ AxisParameterStruct _default o = M—J::h w;r:::‘ neow mt:Fm
Rotary_SI3 DEC $ |AxisPrmArray , default o - .

[ &% | ogic Analvzer Alt+F11
Rotary_sl4_EXT1 l_ defaul El Initialize Multi-Element Variable Window
oty SR EXTs 0oL VAR CLOB. | 7S datack T R

Initialize the
Axis_Ref element

Type Description
AcasStruct S5G0V Rotary -1 (7 ...
AXIS_REF Used with the Awxis ...
AxisMum UINT Legical Axis refere...
logSpeed LREAL In user units/sec a...

iable Window

RunSpeed LREAL In user units/sec a...
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PLCopen Toolbox Programming Introduction AxisStruct Data Type

- Update Axis Var_In_Out of copied code

Notice the “.Ref”

= ‘@l Configuration : MP2000_Senes
= ‘&3 Resource - MP2300Siec
o & MC_MoveReltive_1
= [ FastTsk - CYCLC 001 —
_s , 0] Monitor - Monitor I___- e RSG%RE'—.M Axist—Screw.Ref
™\~ 0] Postioning : Postion | ne_RotaryAbs . il
-t Insert... » % Execute Done
4 @l Delete Delete Distance—4 Dstance Busy o
= S0t go Cut Ctrle X Velocty—] Velaty Active o
| "
% & Copy CtrisC LREAL#360_000.0— Acceleration CommandAborted }-o
0] | @ past trfs LREAL#360_000.0—{ Deceleration Error =
0
& an Expand All o4 Jerk ErroriD }-»
o | SeveAs Network Template o BufferMode
S — | O Plac |

Update External Variables from Globals

|’vm m P[operties...




PLCopen Toolbox Programming Introduction Axis Control

Create the Control POU

Run in SlowTsk

HMI_I (LD, g Control(LD) Stop (LD)
el

00|1 AX1_SI0_1012 G_Ena

Positioning (LD)
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Notice the “.Ref”
\
Screwi.Ref —

ITTI

PLCopen Toolbox Programming Introduction

Use AxisControl for Screw, Rotary, Virtual

AxisControl_1

Implement AxisControl

The AxisStruct
datatype

Screw.Ref already contains

elements for
warnings and
alarms

Screw.Status

Screw. Alar

Screw.Warning
Screw.DriveWarningID
Screw.DriveAlarmID

Screw.ControlAlarmID




PLCopen Toolbox Programming Introduction Manual POU

Create the Manual POU

Run in SlowTsk

HMI_I (LD, g Control(LD) Stop (LD)

00|1 AX1_SI0_1012 G_Ena
I | T C ~——

Positioning (LD)

Manual (LD)
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PLCopen Toolbox Programming Introduction Jog Function Block

Implement JOG function block from PLCopen Toolbox
« New Program “Manual” Screw.Ref Screw.Ref

Jog Screw
JOg Vlrtual AX'S Screw.JogSpeed

180. 0000000
Screw.Acceleration

Initialize AxisStruct elements 3600.0000000

Screw.Deceleration
3600, 0000000

0.0000000

Virtual.Ref Virtual.Ref

Virtual. JogSpeed
180.0000000

Virtual. Acceleration
3600.0000000

Virtual.Deceleration
3600.0000000

0.0000000




PLCopen Toolbox Programming Introduction Monitor POU

Create Monitor POU
Run in FastTsk

HMI_I (LD, g Control(LD) Monitor (LD)
9
00|1 AXI_?IOTIDIE G_Engt&l_
| B
Positioning (LD) Stop (LD)
> @ —>
:*
|

Manual (LD)
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PLCopen Toolbox Programming Introduction

Implement ReadAxisParameters

« AxisType is an enumerated type (Right-click Help)

Screw.Ref
Screw.Prm

TRUE
TB_AxisType#Servo

ReadAxisParameters_1

ReadAxisParameters

Screw.Ref

Screw.Prm




PLCopen Toolbox Programming Introduction ReadAxisParameters

ReadAxisParameters requires Y_Motion Firmware Library

EBP-DU 'Y BeadMultipleParameters’ is not declared!

Insert Y_Motion Firmware Library

El'a Project : C:\Users*\Public*Documents MotionWo » H
e
| L Insert... < User Library...

I';E Paste Eirmware Library... W Ref

Expand Al Screw.Prm




PLCopen Toolbox Programming Introduction ReadAxisParameters

- View Axis Parameters in Watch Window
« ‘Parameter” = “feedback data” in PLCopen

e e ———— =
Variable -
=1 Screw.Pm ReadAxisParameters_1
Actual Position

ActualPositionCyclic
Actual PositionNonCyclic Screw.Ref Screw.Ref
Actual Targue
ActualVelocity Screw.Prm Screw.Prm

TRUE

CamMasterCycle .
CamMasterPosition . TB_AxisType#Servo
CamMasterShiftedCyclic
CamMasterShiftedPosi...
CamMasterScale
CamMasterShift




PLCopen Toolbox Programming Introduction Further Highlights

ProductBuffer
MoveRelativeByTime

PLCopen Toolbox User Library for MotionWorks IEC

« Tutorial Videos Playlist on YouTube Channel
» https://www.youtube.com/playlist?list=PLNAENIYEDCkybLQ25iijwcRAZYG4NGBPb

« Help contains video links



https://www.youtube.com/playlist?list=PLNAENlyEDCkybLQ25iijwcRAZyG4NGBPb

Driving Value

rlorrine)

Introduction

PLCopen Homing

Supported Function Blocks

Homing State

PLCopen Toolbox Homing
Homing/ZeroPoint Program Investigation
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Introduction

What is Homing?

« A repeatable move sequence to move the axis from an unknown position to a known
position

« Executed at every power-up (incremental encoder)

« Executed once when axis is commissioned (absolute encoder)
= Usually done at slow speed

« May involve proximity sensors, encoder reference pulse, hard stops, limit switches,

torque limits
I/D,m,n _m
AbsSwitch

MOVING | [ ]
PART . mﬁﬁﬂ?ﬂ?ﬁﬁﬁﬁjﬁmfmfﬁﬁﬁpﬁml
£ [
% L/
LimitSwitch(-) on | o of | o LimitSwitch(+) Encéder

(1 RefPulse/rev)




PLCopen Homing

PLCopen

- PLCopen Part 5: Homing sty ot
Refer to PDF of PLCopen part 5 32 MC_SpLimiswich

PLCopen defines
» Homing “Procedures”
» Homing “Steps”

LimitSwitch(-) ~o |_er = [= - LimitSwiteh(+) r
FB-Mama MC_StepL imitSwitch

This finetion Block performs 2 homing function by searching for sensor using only limit switches. (A limit switch

- Homing Steps T

There is no one block that would satisfy all homing T et

e *  MC_Negative = Nazative diraction searching nezative
reqUIrementS E |LimitSwitchMode | ENUM mhinmmﬁnmsmtswmh:

* MC On=When sensor is ON
= MC Off =When sensoris OFF

PLCopen defines the building blocks , or “Steps” of VSl o

E [Velooiy REAL Value of the velocity of motion [u's]
. E | Torguelinut REAL Maxdnnum torgue or force [m tu]. (=No torque Limit
E | TimsLmmt REAL If StepLmmtSwitch condition 15 not met in the Timelimt, error 15
homing e
E | Dhistancelimit REAL If StepLinmtSwitch condition 15 not met within 3 Dhstancel imit
travel, then error is issued. (=No distance lomit.
N N E |BufferMode MC_BufferhMode | Defines the behavior of the axs: mod Abarting, Buffered,
» Homing function blocks are named MC_StepXxxxx e i oo b P o o Conme |
) B JDocnrz BOOL StepLimitSwitch conditions are met
. -!- M- nedudduds: E B‘usy BOOL SEI_'whrzn the FB is active -
TWO Homlng :.:MI:_HESE': E édn‘e g%t Indlcahes;hi:taﬂnFBhasconholmﬂnam
B [Ewor BOOL Signals that exror has ccowred within Finction block
E 1 :

; i MC_StepLimitSwitch
Supported in the I MC_StepRefPulze

MP2000iec

controllers I MC_TorqueControl
I MC_TouchProbe

Ste ps are i MC_SetPosition J

| Tl

TC2 Task Force Motion Control November 10, 2005 22005 copymght by PLCopen
Homung Procedures and Step FBs Version (.99 — Release for Comments page 11/31




Supported Function Blocks

- MC_StepRefPulse — T e
— Duis Bzt
PLCOpen p16-17 +—| Execute Dore
C-pulse (Index, Reference) o orection sy Lo
. MC_StepLimitSwitch o] vaoar pcve |
PLCOpen p 11_12 +— SetPosition  Commandaborted e
*—{ Torguelirnit Errar o
P-OT’ N-OT +— TimeLimit ErrariD p—
. MC_FlﬂlShHomlng o DistanceLimit
PLCopen p.15 *-] Bufferbiode
) M C_S et P OS Itl O n MIC_StepLimitSwitch_1
iti = (— MCStepOmiswn )
Current position = any value Lo ol
+— Execute Darne e
& [Direction BLizy o
MC_SetPosition_1 L ;
T _SetPostion #— LimitSwitchMode Lctive e
- fAyis ——  Bxisg—e +— ‘Welocity Cornrmandaborted e
—{ Execute Done & Torguelinmnit Error o
+— Position  Busy e +— TimeLirnit ErrarID p—z
*+— Mode Error & Distancelimit
ErrarlD p—= e« BufferMode

109 [ | [ |



Homing State

- Homing is a State of PLCopen
- Monitor: MC_ReadAxisStatus

MC_ReadStatus 1

(— MC_ReadStatus
. . MC_Gearln (Slave)
1 AXiS Axisr—e MC_GearinPos (Slave)
MC_Camin (Slave)
+— Enzble Valid = MC_CombineAxes (Slave)
MC_MoveAbsolute . MC_MoveVelocity
Busy | MC_MoveRelative Synchrgnlzed MC_VelocityProfile
MC_MoveAdditive Motion MC_AccelerationProfile
Error b= MC_PositionProfile MC_TorqueControl
MC_Halt MC_MoveContinuousAbsolute
ErrariD -« MC_MoveContinuousRelative
: Continuous
Disabled f—= Motion
ErrorStop = ‘
- ® - Axis Axist—=
Stopping b=
Standstill |-= e Execute Done |-
DiscreteMotion —» e BufferMode Busy to
ContinuousMation e Actvel o
i Note 1
SynchronizedMaotion - -gt-e--
— CommandAborted |
ConstantVelocity |- Error o ‘
Accelerating f— ErrorID l-e Dieibiod ) Note 2
Decelerating f—
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Home POU

- Add Home Program POU
Run in MedTsk

HMI_I (LD, g Control(LD) Monitor (LD)
9
00|1 AXI_?IOTIDIE G_Engt&l_
| 1
Positioning (LD) Stop (LD)
> : —>
:*
= )
Manual (LD) Home (LD)
— —
\<




PLCopen Toolbox Homing

- Home_ Pulse for Rotary

Watch Window

1174 7
HomeStruct” data type for Home Data . .
Use the watch window to find
good values for the data.
Then initialize the structure
Home_Pulse_1 elements.
__ - R_TRIG_1 See the Toolbox Help manual
Rotary.Ref — Axis Axist——— Rotary.Ref
q HomeDone_Pulse :
| G_Home —{ Exeaute Done a qf $ -
Rotary.Home — HomeData Busy o =-{Home
Dlirection 0
CommandAborted = SwitchMode 0
TorgueLimit 0.000
Error |—= ApproachVelocity D.000
Approach Time Limit 0.000
erroriD f—» ApproachDistanceli. | 0.000
- AccDec 3600.000
001 Rotary. - Limit BackOff Distance | 0.000
Hume[i‘mmla_Pdse Zemlﬁetllilear hnm?;HEmed | - CreepVelocity 45.000
1 { /| - Creep Time Limit 0.000
Rotary | CreepDistance Limit 0.000
home.Homed -Offset 57.733
1 - OffsetVelocity 360.000
Position 0.000
Homed TRLUE
Latch

112




Inside Home Pulse

MC_StepRefPulse 3
L Axis By
S . — m —
|—¢ — e | Execme Done ¢
HomeData, Direction —  Direction Busy — PulbeBusy |
PulseBusy
— |—n HomeDstz, Creeplekocity — Wekcity Activel— Pulsicive
+—| S=tPosition CommandAborted —  PulseA borted
Pulse bort=d
| | —= HomeDats, Torquelimit — Tonguelimit Error —  PulseError
HaomeDsata, CrespTimelimit —  TimeLinit EmorlD f—  PubeErorlD
PulszError
L | |—1 HomeData,CreepDistancelimit — Distancelimit
MC_BufferModes Aborting — BufferMaods
MC_MoveRslstive 4
[ WC MoveReRtve )|
- A Aoas t— [IESENN
DDIS ictive StamOffset SesPosiion |
HomeData, Offset — Distance Busy}— OffsstBusy
OffsetBusy
| | —» HomeData, OffsatVelodty — Welodhy Active| — OffsetAdive
HomeData, AocDec — Acceleration CommandAborted |—  OffsetAborted
Offs=tAborted
| |—n HomeData, AocDec — Deceleration Emorf—  OffsetEmor
— Jerk ErorlD }— OffsetEroelD
OffsatEmor
- MC_BufferModes Aborting — BufferMode
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Zero Set

- Simple Zero Set Example (For Screw)
Arbitrarily set position to zero (visual calibration)
A one-time “zero set” for absolute encoders

MC_SetPosiion_1

(~MC_SetPosition |
) . R_TRIG_ 2
Screw.ref —1 Axis —— Axist— Screw.ref ZeroSetD
H one_Pulse |
. G ZeroSet — Execute Done CK Q C)
Screw.home.Position — Position  Busy = u |
#+— Mode Error —=
ErrorlD p—a
—
002 ZeroSetD GOrEW.
DI'IEI!_PI.IEE Zm;&&tf]ezr Hnm?_.li?med |
1 1 1 '.u‘ 1 LS

Screw.
Han.hclnmed




Driving Value

Elacirornic Gezr

Overview
PLCopen Gearing
Gear program POU
- Program Example
| Program Test
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Electronic Gear

- Electronic Gearing
Motor moves like the output gear — “slave” Output Gear

Input gear is another encoder — “master”
» External Encoder
» Servo AXIS
» Virtual Axis

Gear Ratio
» Numerator = Slave Units
» Denominator = Master Units

Input Gear
(Master)

Slave Units (Output)
Master Unts (Input)

GearRatio =

Servo Axis External Encoder
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Electronic Gear PLCopen Gearing

- Gearln

Engages the slave to the master

If the master is already moving, slave accelerates to speed, then matches position
- GearOut

Disengages slave from master

Slave will continue at the previous speed, as if a frictionless system

MC_GearIn_1 MC_GearQut_1

(— MCGealn (— MC_GearOut )

+— Master Master—e +—1 Slave — Shvete
Oyer Input Gear +— Slave Slavet—e +— Execute Donepe

+— Execute InGear p—= Busy p—=

+— RatioMumerator Busy p—= Error p—

+— RatioDenominator Active p— ErrorlD p—

+— Acceleration CommandAborted =

+— Deceleration Error =

+— Jerk ErrorlD p—

+{ BufferMode
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Electronic Gear Class Project #2

Create Gear (LD) POU
Run in MedTsk

. m\
HMI_I (LD, g Control(LD) Monitor (LD) Gear (LD)
9
ogt AX1_§10.1012 G_Engt&l-
Positioning (LD) Stop (LD)
> : —>
:*
= )
Manual (LD) Home (LD)
—> —>




Electronic Gear Program Example

MC_GearIn_1
TeSt the program (— M™MCGealn
Rotary.Ref Master Master+— Rotary.Ref
JOg the maSter 001 Screw.Ref Slave Slavet— Screw.Ref
Execute MC Gearln eae ncearf—inGear

- GearNum —— RatioMumerator Busy

» While master is moving e (oo o Active e

» While master is stopped LREAL#360.0 —1 Acceleration CommandAborted |

AdeSt Ratio LREAL#360.0 — Deceleration ErrorlD [

MC_GearOut_1

Observe the InGear output (M Gearout )

Screw.Ref —— Slave — Slavet— Screw.Ref
R_TRIG 1 Done b— GearOut_Done

002 (RCTRIG) Busy |«
CLK Q Execute
Error =

ErrorlD p—=

MC_Stop_1
( MCSwp )

_S::rew.ReF — Axis ——  Screw.Ref

AxisH
GearQut_Done Disable
| | | /| Execute Done =
Error

003

LREAL#360.0 — Deceleration —

#— Jerk ErrorlD =

11




Electronic Gear Program Test

Use the logic analyzer to determine the following

What is the difference between executing MC_Gearln when the master is already
moving vs when the master Is stopped? Use Logic Analyzer (master speed, slave
speed, InGear)

How can the gear ratio be changed without stopping the slave?
Under what conditions does the slave disengage and no longer follow the master?

Disable execution of MC_Stop. How does this affect operation? Does the slave
remain engaged?

Change the master to the virtual axis. What are the advantages and disadvantages?




Electronic Gear Logic Analyzer Result #1

Master stopped, Gear In, Start Master

ARy PrAcua. 1

a A Soraw PrmAcualve
v i 2
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