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Overview
= Pre-requisites
1. Servo Basics video

2. Web Ul self-guided video tutorial
» TRMO010-MPiec-WebUI

3. Remote Demo System
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YASKAWA

Remote Demo System

= Request access by Emall
« Training@yaskawa.com

= Remote Connection
Process

 eLV.MPiec.01.PLCopen_
RmtCnct

Basic Concepts

CCCCCCC
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Hardware Configuration Data

= Settings of the controller and each connected device

 Controller
» TCP/IP settings
» Local I/O cards

« Network devices

» Mechatrolink-11l axes
» Ethernet/IP
» Modbus/TCP

MP3300iec
MOTION CONTROLLER
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YASKAWA Basic Concepts

Hardware Configuration Data
EXERCISE

= Make a new project

= Open Hardware
Configuration

= Hardware Tree
= Qverview

» Resource: MP3300iec [SFie B O Tung, (Onke &
« Mechatrolink-III ‘BER|RQ 08
* Groups e

« TCP/IP Settings ;"3 geo‘;";'fol'ﬂk-"l

* Ethernet/IP : 16w sewage

* Modbus/TCP g Vodbus/ 1P
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YASKAWA Basic Concepts
Hardware Configuration Data
EXERCISE

. TCP/IP Settings

ey . 50 T SRR X T d
1 = (" _ 4"\""5 dwal .‘S"'"'li '('.'

File Edit Device Tuning Online Help

BEQRRAA001+0@

= Project_HC - =) — —
|l = ﬁResoutce MP3300iec Resource : MP3300ec ][ Offline 192

. #% Groups TCP/IP Settings
..+ TCP/IP Settings BeviceSa

« » EtherNet/IP

% Modbus/TCP IP Address 192 . 168 . 1§ . o1

Subnet Mask 255 . 255 .25 . 0O

Global Settings
DefaultGateway 192 . 168 . 1 . 253
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Hardware Configuration Data

EXERCISE " 743 MotionWorks IEC 3 Pro - Hardware Configuration

File Edit Devnce Tumng Onllne Help

= Add option base B ERQ 00 +X0®
= Add LIO-01 E“?B"i&i‘;‘oﬁi MP3300iec

,a. TCP/IP Setiings
- EtherNel/IP
-~ % Modbus/TCP
& ll Option Base
l

[Slot_ Expand
| Slot_3 Collapse
p
Copy Parameters
Paste Parameters

Paste Parameters to Multiple...

Add Device

Remove Device

Switch Hardware Made
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YASKAWA Basic Concepts

Hardware Configuration Data
EX E R C I S E i MotionWorks IEC 3 Pro - Hardware Configuration

= Add SGD7W to ‘ :J\ n 9+ ‘Yo
Mechatrolink-IlI = =

=-f# Resource - MP3300iec

° Node 3 aM El;:agt;tr;!i;k—lll

] B AL - 4
= Preview each tab

. £% Groups

++e®

Resource : MP3300ec v]‘ Offline 192 . 168 . 15 . 7

imizath Pann_etets]
Configuration | Limis | Overtravel | 1/0 | Tuning | Test Move | Function | Absolute Encoder | Hardware | Alem | Brake | Dual Encoder |

Machine Cycle 1 ’
Feed Constant Gear Ratio

T Units 1 Output
x - —
1 Rev 1 Input

Position Scale User Units
=i [om -]

Reference Units per User Unit

1Rev X
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Controller Configuration Utilities

EXERCISE
= Send project archive to controller then reboot controller

4N MotionWorks IEC 3 Pro - Hardware Configuration " Controller e i “
File Edit Device Tuning | Online | Help
__Z| - Online/Offline (™) Send offline configuration to controller then reboot controller
- — Reboot Controller
=-_1 HardwareConfig Reset Mechatrolink ") Restore controller to factory defaults then reboot controller
E‘ﬁ I Controller Configuration Utilities... l
EHEI%E;;I;S“;!I;I[_I“ o B 1= Tm (7} Create archive of current project on controller

I @ Send project archive to controller then reboot controller I

(7) Send CAM data file to data/cam directory on the controller

Execute H Close

I'’S PERSONAL
YASKAWA



YASKAWA Basic Concepts

Offline & Online

* OFFLINE configuration in Project folder
 Project MWT

* Project [Folder]
» OFFLINE configuration in this folder

RSB (EORESS
%v| |« Local Disk (C:) » Users » Public » Public Documents » MotionWorksIEC3 Pro » Projects » - | +y | | Search Projects Lo |
COrganize « = Open Include in library - Share with = Mew folder == « i @
= A
4 & Local Disk (C:) i Mame Date modified Type Size i
1. MapleSystems . .
./ Project_HC 5/19/2016 9:40 AM File folder
I» ) PerfLogs 7 : -
) ;,E Project_ HC 5/19/2016 9:40 AM MotionWorks IEC .. 4 KB
= ) Program Files .
4 | Users
4 | Public
[+ ) Foxit Software

4 | Public Documents

I 1y MotionWorks IEC 2 Pro ;
4 || MotionWorks IEC 3 Pro Project MWT

[+ | Ju Libraries r‘ oroiet
r
. NetworkTemplates ojec
. Pagelayouts
4

. Projects
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Offline & Online

= Online Configuration on controller

- default

# Setup ~ | O Reboot axis.xmi [

group_xml|
Controller narduare Permanent

io_xml

B:E Archive motion.xml FaCtO ry

'...-’F”E.'S netwark_xmil Default
script.xml

® Firmware Update

servonet xml

iE Configuration Sets

wwwxm|

+" Ethernet Config ~  disco
© set Clock

+= [nitialize SRAM

hardware_xml

axis_xml

io.xml

servonet xml

Axis
- - startup

Drive Parameters haraware xmi T
userdata.xml T PI’OjeCt.MWT
servonet.xml T < rﬁ
group.xmi m ‘ PrOjeCt
axis_xml m
io_xml m

taskdataxml 10
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YASKAWA Basic Concepts

Offline & Online

= Connect

Project MWT

I‘ Project

Choose offline to
Change the
controller and
Servo
configuration

Offline Configuration:

Configuration differences were detected

=i Resource : MP3300iec

=N Mechatrolink-llI

: m AXIS3-3

B AXIS4-4

&% Groups

-+ TCP/IP Settings

—w EtherNeVyIP

% Modbus/TCP

= Option Base

== LI0-01

- AXIS65 - 65
| [Slot_2)
| [Slot_3]

Startup Configuration on the Controller:

= #4 Resource : MP3300iec
=} Mechatrolink-Ill
- B aAxis3-3
: t?.i AXIS4 - 4
- . AXIS5-5
- ¥£ Groups
~.+% TCP/IP Settings
— EtherNeVlIP
—#® Modbus/TCP
=] Option Base

~| [Slot_1]

Choose ONLINE to

leave all controller

and servo settings
unchanged

I'’S PERSONAL
YASKAWA



Offline & Online

,, = Right-click to list Servopack
[ " differences

Offline Configuration: Startup Configuration on the Controller:
= # Resource - MP3300iec = ## Resource : MP3300iec
=M Mechatrolink-1il =M Mechatrolink-1ll
7, AXIS3 -3 L LA
- AXIS4 -4 A Expand
&% Groups - i AXIS Collapse
ﬁ‘h TCP/IP Setlings - £% Groups S Dilfereices
o Al i TCPAP L ftem ~Offline Configuration | Controller Configuration | Unit| ~
% Modbus/TCP . EtherNeV/IP T E 5 iguretion LUt
=) Option Basa =% Modbus/TCP 1819 | SGD7W-——+ SGD7W-1REA0A
=& LI0-01 = Option Base 1820 ' 0x00 2 N
¥ AXIS65 - 65 2 | [Slot_1] ]~82i- ‘ s
| [Slot 2] 1822 0 200 Wat
1 [Slot_3] 1823 SGM7A-01A7A61
1824 rotary
1825 0 100 Wat __
1826 ahsolite ' tl
< | m ] '
[ Close |
( Use Offline Configuration | ( Use Startup Configuration ]
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YASKAWA Basic Concepts

Online Configuration

Choose Online
 What happens?

Configuration Comparison
Configuration differences were detected

7

Cffline Configuration: Startup Configuration on the Controller:

Elﬁ Training Demo

=M Mechatrolink-lI
%y SGDV Rotary - 1
%y SGDV Rotary -2
¥ Virual Axis - 26

----- 1 TCP{IP Settings

----- % Modbus/TCP
=k LI0-01

€| m | »

=-fs Training Demo

=4 Mechatrolink-Il
%y SGDV Rotary - 1
%y SGDV Rotary - 2
¥ Virual Axis - 26
----- 1 TCP/IP Settings

----- % Modbus/TCP
=% LIO-01

[ IUse Cffline Configuration ] [

IUse Startup Corfiguration
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YASKAWA Basic Concepts

Online Configuration

= Choice is NOT permanent until ONLINE SAVE
* Process to “Undo”
« Disconnect back to offline without saving.
Close / Re-open Hardware configuration.

o AR =y ; A 3
43 MotionWorks IEC 3 Pro - Hardware Cc

File Edit Device Tuning Online Help

BERR 08 ++08
=12 Project_HC
= #4 Resource - MP3300iec

| Resource : MP3300ec v][ Offline [ Connect | 1

=N Mechatrolink-ll Configuration | Status | System | Alamms | S
. Axs3-3 v
ﬁMA)g?'4 Resource Name
-+ TCP/IP Settings Controller T MP3300ec z
- # EtherNey/IP e | :
% Modbus/TCP Controller Variant [PMC-U-MP330 -
=l Option Base

= &~ LI0-01

¥ AXIS65 - 65

| [Slor2]

| [Slot_3]
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YASKAWA Basic Concepts

Offline Configuration

Connect (again)

Choose Offline

* What happens?
* “Writing Drive Pns” message

Configuration differences were detected

Offline Configuration:

= f# Resource : MP3300iec
=M Mechatrolink-llI
57 AXIS3 -3
- B AxiS4 -4
- #% Groups
-t TCP/IP Settings
-~ EtherNeyIP
% Modbus/TCP
= Option Base
== L10-01
- AXISE5 - 65
‘ [Slot_2]
| [Slot_3]

Startup Configuration on the Controller:

= @ Resource : MP3300iec
= Mechatrolink-1ll
: E?l AXIS3-3
i kﬂ AXIS4 -4
4 AXIS5-5
- ¥£ Groups
.#% TCP/IP Settings

=-I¥] Option Base
~1 [Slet_1]

[ Use Startup Configuration
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YASKAWA

Offline Configuration

= Choice is NOT permanent
until ONLINE SAVE

Process to “Undo” . B E® © 4 oo
» Reboot - 5

N A\ Reboot Coq@'ollet

= Project_HC Reset Mechatrolink
+ Reopen Hardware g e i

Controller Configuration Utilities... E
u " Mechatrolink-1lI ' -
Configuration

- AXIS3-3
- HAXIS4-4
- #Z Groups
%1 TCP/IP Settings
-~ EtherNet/IP
% Modbus/TCP

ST N
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YASKAWA

Online Save

= Makes permanent changes
« Controller configuration
e Servo parameters
» Variables created / updated
* |/O drivers

= Offline and Online configuration match
= Changes take effect after reboot

Project MWT

ﬁ

Project

Basic Concepts

Save

All
Configuration

All Servopack
Pn
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Online Save

EXERCISE

f Configuration Comparison '@:?
i© . 17 Configuration differences were detected
1. Open “HardwareConfig.zwt w
. Offline Configuration: Startup Configuration on the Controller:
project s e ymacy I = uase D oves
- i Axs3-3 - AXIS3 - 3
. . . 7 AXIS4 -4 A AXIS4 - 4
2. Connect online with Offline g X5 g7 0S5 S
f. t s ;I::SIPII:I: ?ﬂe:ings SN Egp/:: st‘.;la:ings
A » erNe
Con Igura Ion € Mo:bu:/TCP -~ Modbus/TCP
=¥ Option Base =¥ Option Base

3. Online Save e L
. Reboot (to use configuration)
5. COn neCt [ Useominecmﬁgmatg\ [ Use Startup Configuration J

AN
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YASKAWA Basic Concepts

Reset Absolute Encoder
= (Clear alarm A.CCO
1. Connect online
2. Select axis in tree
3. “Reset Absolute Encoder” button
4. Reboot (to reboot drive)

— S AANSET) b A‘ o~ A ™ byt AR L
File Edlt Device Tunmg Online  Help

B ERS 708 +4]

-3 HardwareConfig_A00 e — 15 4 7
=-f# Resource : MP3300iec | Reset Absolute Encoder Rl -] Onl
=W Mechatrolink-1ll Optimization | Al Parameters |
;~gmss-3  Configuration | Limts | Overtravel [ /0| Tuning | Test Move | Function | Absokie Encoder | Hardware | Aam | Broke | Dual Encoder |
i AXIS4 -4
2 Sr;rc‘::pssm Alarm Code | Description [Details E
P Settings 33030CCO  ACCO: Multi-turn Limit Disagreement Different multi-turn limits have been set in the encoder and SERVOPACK. 3l
- EtherNeyIP
|| % Modbus/TCP
B—II Option Base
----- | [Slot_1]
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YASKAWA Basic Concepts

Online Save

[@ MotionWorks IEC 2 Pro - TemporaryProject - [Global_Variables:Configuration.Resource]

iEd Fle Edit View Project Buid Online Extras ?

= Updates the program e . Aa s 0| 2.3 L
& E 2:?-‘3'0 m ﬁl ﬁl ?.; ﬁ IEIFIE E b IIO {Ht HE HEH H ﬁa .
- ‘m LTI MName Type | Usage |De5mp1|cn I Address I Int | Retain |F‘D["
(] G I O b aI Varl ab I e S = a Project : C:\Documents and Settings"All Lise, = System
= @ Libraries <SGDV Rotary> - Sigma-V Rotary Servo Amplifier - 1:1 [* Modify Variable Names, Not Group Name. *)
L& PLCopenPlus_v_2 25" <SGDV Rotary> - Sigma-V Rotary Servo Amplifier - 1:2 (- Modify Variable Names, Not Group Name. *)
. . E @ DE“E'TW“ (1 <LI0-01> - 16 DI/ 16 DO Sinking + 1 Pulse Latch 10 Module - 1 (* Modify Variable Names, Not Group Name. *)
PLCTaskInfo Types™ MO1_DI_00 BOOL WAR_GLOBAL | Digital Input #0 % [X61504.0 1 Ll
o O n I g u ratl O n MotionBlock Types™ MO1_DI_01 BOOL WAR_GLOBAL | Digital nput #1 (615041 O O
— & 23 Logical FOL MO1_DI_02 BOOL VAR_GLOBAL | Digital nput#2 %B(61504.2 O O
o '”’EE'"ZE MO1_DI_n3 BOOL VAR_GLOBAL |Digital Input #3 %E1504.3 ] ]
. . g e MO1_DI_04 BOOL VAR_GLOBAL | Digital nput #4 %% B(61504.4 O | O
n o] H MO1_DL05 BOOL WAR_GLOBAL | Dightal Input #5 %IXE1504.5 0O O
O I I l I e ro e C : &-[0] Main MO1_DI_06 BOOL WAR_GLOBAL  |Digital Input #5 %IXE1504.6 L] L]
=& Physical Hardware” MO1_DI_07 BOOL VAR_GLOBAL |Digital nput#7 %XE1504.7 O | [
=@l Configurstion : MP2000_Series™ MO1_DI_08 BOOL VAR_GLOBAL | Digital Input #3 % XE1505.0 0O | O
= =@ Resource : MP23005iec” MO1_DI_0g BOOL VAR_GLOBAL |Digital nput#3 SE1505.1 0O | [
a al n 8- @ Tasks MO1_DI_10 BOOL VAR_GLOBAL |Digital nput #10 %% B61505.2 O | O
9 Q Start : SYSTEM MO1_DI_11 BOOL VAR_GLOBAL | Digtal nput#11 %B(E1505.3 0O | O
(0] Intialize : Initializ... MO1_DI_12 BOOL WAR_GLOBAL | Digital Input #12 %I51505.4 ] ]
‘3 KA FastTsk:CYCLIC MO1_DI_13 BOOL VAR_GLOBAL | Digital Input #13 %XE1505.5 O | O
- O oo MO1_DI_14 BOOL VAR_GLOBAL |Digital Input #14 %[XB1505.6 O | O
@ @ MedTsk : CYCLIC MO1_DI_18 BOOL VAR_GLOBAL | Digital Input #15 %E1505.7 0O | O
(@] Main : Main® MO1_D0o_0o0 BOOL WAR_GLOBAL |Digital Output %0 % 0X51504.0 ] ]
e @ ELl ST 1MO1_D0_o1 BOOL WAR_GLOBAL | Dightal Output #1 % OXE1504.1 0O O
M01_DO_02 BOOL WAR_GLOBAL | Digital Output #2 %OXE1504.2 0O | O
1101_D0_03 BOOL WAR_GLOBAL | Digital Output #3 % 0OX61504.3 0O | O
MO1_DO_04 BOOL VAR_GLOBAL | Digital Output #4 %OX61504.4 O O
1M01_DO_05 BOOL VAR_GLOBAL | Digital Output 5 %OXE1504.5 O O
MO1_DO_08 BOOL VAR_GLOBAL | Digital Output #5 %OXE1504.6 O | O
M01_DO_07 BOOL VAR_GLOBAL | Digital Output #7 % OXE1504.7 O | O
101_D0_08 BOOL VAR_GLOBAL | Digital Output #3 %OXE1505.0 0O O
1M01_DO_09 BOOL WAR_GLOBAL | Digital Output #9 % OXE1505.1 O O
101_DO_10 BOOL VAR_GLOBAL |Digital Output #10 % OX61505.2 O | O
MO1_DO_11 BOOL VAR_GLOBAL | Digital Output #11 %QXE1505.3 O | O
MO1_DO_12 BOOL VAR_GLOBAL | Digital Output #12 % 0XE1505.4 O[O
1 [> £ 1l [l]
& |5 @ M) (|2 Gobal_ver..

For Help, press F1
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Differences Detected

= Scenario 1:

' Configuration Comparison
1 Confi ion diffe d ed
* You started a blank project guration differences were detect J
" Cffline Configuration: Startup Configuration on the Controller:
and are connecting to a S Y i Do =10 Troining Domo
. . - =M Mechatrolink-Il =} Mechatrolink-II
maChIﬂe IN pl’OdUCtIOﬂ ¥, SGDV Rotary - 1 %, SGDV Rotary - 1
%y SGDV Rotary - 2 %y SGDV Rotary - 2
.¥ Virtual Axis - 26 ¥ Virual Axis - 26
..... 1 TCP/IP Settings -1 TCP/IP Settings
..... # EtherNet/IP - EtherMNetflP
I | [ A 'ﬁg Modbusf/TCP | | i ﬂ Modbus/TCP
Offline 4 o =y
...} External Encoder - 2 -4t External Encoder
| m | *
[ IUse Offline Configuration ] [ IUse Startup Configuration
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Differences Detected

= Scenario 2:

' Configuration Comparison
. Confi ion diffe d ed
* You are deploying a new guration differences were detect 2
controller which is at factory s s s Corfgustonenthe Corler
Elﬁ Training Demo Elﬁ Training Demo
- = Mechatrolink-1I =} Mechatrolink-II
defaUIt SettlngS ¥, SGDV Rotary - 1 %, SGDV Rotary - 1
., SGDV Rotary - 2 %, SGDV Rotary - 2
.¥ Virtual Axis - 26 ¥ Virual Axis - 26
..... 1 TCP/IP Settings -1 TCP/IP Settings
..... # EtherNet/IP - EtherMNetflP
| e A 'ﬁg “ndhusncp ----- ﬂ “Ddh“ﬁncp
Ofﬂ Ine =8 LI0-01 & & LI0-01
...} External Encoder - 2 -4t External Encoder
1| i | »
[ IUse Offline Configuration ] [ IUse Startup Configuration
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YASKAWA Basic Concepts

Differences Detected
= Scenario 3: , =

Configuration Comparison

e Customer wants to add axes. e 9
You opened the project and ey Boms e B
configured the new axes at oV Ry T Scov Ry
the office. Now you’re at the V Vil i 26 V Vil A 25

A A = 1 ': TCP{IP Settings | | i * '= TCP/IP Settings
customer site. T adbuaToR ¥ BadbeaToR
&b L10-01 =-fe- LI0-01
.. External Encoder -2 ..§ Pxternal Encoder

Offline
or
O n I i n e ? [ Use Offiine Corfiguration | [ Use Startup Configuration
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Differences Detected

= Scenario 4: S
Configuration Comparison

* You’re not sure If your project | Cerfaumtion differences were detectad J
Is the right version of what’s Ofine Cofigston: Statup Cofgrationonthe Contler

Elﬁ Training Demo Elﬁ Training Demo
: =M Mechatrolink-lI = Mechatrolink-1l
on the maCh|ne ", SGDV Rotary - 1 %, SGDV Rotary - 1
%y SGDV Rotary -2 %y SGDV Rotary - 2
¥ Virnual Axis - 26 - ¥ Virual Axis - 26
..... 1 TCP{IP Settings -+%1 TCPJIP Settings
----- " EtherNet/IP - EtherNet/lIP
| e “ Modbus/TCP | | " Modbus/TCP
Ofﬂ Ine &4 LI0-01 &4 LI0-01
..Jf External Encoder - 2 ... }f External Encoder

or
Online?

[ IUse Cffline Configuration ] [ IUse Startup Corfiguration
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Differences Detected

= Scenario 5: ___ |
Configuration Comparison

* You just finished tuning the Configuration differences were detected 9
S e rVO S Wi t h S i g m aWi n + Cffline Configuration: Startup Configuration on the Controller:

=-fs Training Demo =-fs Training Demo

(through the USB port) and e+ =M Mechatrolinki

...... %, SGDV Rotary - 1

..... E»,: SGDV Rotary - 2 ..... "n: SGDV Rotary - 2
many servopack parameters | | Ve L Vit i
have been changed as a % bodmealicr % Modbus/Tcp
re S U I t . Elul;ﬁ-lliﬂé:emal Encoder - 2 El"l;?#ﬂ;:emm Encoder

Offline

O r 1 | i |

; [ Use Offline Configuration | [ Use Startup Corfiguration
Online?
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Differences Detected

= Scenario 6: S
Configuration Comparison

 The machine Is not working Configuration differences were detected 2
th e S am e aS it WaS b efo re . Offline Corfiguration: Startup Corfiguration on the Contraller:

Elﬁ ;.'raining Demo Elﬁ ;.'raining Demo
-7 Mech link=-ll --f'a Mech link-1l
You are sure you have open T2 SeDV Rotary - 1 4 SGDV Rotary -1
h t ) t d ..... g{? 3_(;[11.;; ﬁ:ﬂwz_ag ----- "iv.:: 3_6[1\1; ﬁnﬁtarrz—ﬁz
e % Virtua 5 - -y Wirtua L
t e CO rreC p rOJ eC an ..... #f1 TCPfIP Settings @ | = | i 1 TCP/IP Settings
. S (R R " EtherNeti®P | | L. a EtherNet/IP
configuraton. | | © % mombusice | % Modbus/TCP
&b L10-01 =-fe- LI0-01
...l External Encoder - 2 -4t External Encoder

Offline
or |
O n I i n e ? [ Use Offiine Corfiguration | [ Use Startup Configuration
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Differences Detected

= Scenario 7:

' Configuration Comparison
1 Confi ion diffe d ed
* You started a blank project guration differences were detect J
i Cffline Configuration: Startup Configuration on the Controller:
and will set the controller to s e ot e e
=} Mechatrolink-ll = Mechatrolink-ll
faCtO I’y defau It %, SGDV Rotary - 1 %y SGDV Rotary - 1
¥y SGDV Rotary - 2 ¥y SGDV Rotary - 2
.¥ Virtual Axis - 26 ¥ Virual Axis - 26
..... 1 TCP/IP Settings -1 TCP/IP Settings
..... # EtherNet/IP - EtherMNetflP
S 00 N | i % Modbus/TCP | | . “ Modbus/TCP
Ofﬂ I n e =-f- LI0-01 =-b-= L10-01
...} External Encoder - 2 ..} External Encoder
q | i | *
[ IUse Offline Configuration ] [ IUse Startup Configuration
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Factory Default

= elLV.Mpiec.01.ResetController
= elLV.Mpiec.01l.ResetServo

2.6 Reset the MPiec controller back to factory settings

Required only when starting a new application with a controller that is not new. Up Next Autoplay @ @D
KEY INFORMATION: The controller, servopack and servomotor are reset individually in MotionWorks R . Reset Servos to Default in
IEC .. MotionWorks IEC
Yaskawa America
FOSCAM - Y., Indoor. Pan/TiltiZoom JP.Camera 169 views
Pr—— SN
T 2015-01-09 01:08:22 PHl___ m— S il

o | elzz i A (

MPiec Project Archive Startup

Yaskawa America

226 views

MP2600iec Hardware Setup
Yaskawa America

346 views

—— MPiec Firmware Update

Yaskawa America

Pl o) 0:54/3:20

| MP2300iec Hardware Setup

Yaskawa America

Reset MPiec Controller to Default in MotionWorks IEC

Yaskawa America

LR vie
6068 view
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YASKAWA

MotionWorks IEC Hardware Configuration
Basic Axis Configuration

Hands-on Training Tutorial

Application Example
Mechatrolink IlI

Mechanical Configuration
Servo Parameters

Axis data copy/paste
Rotary table
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YASKAWA Axis Configuration - Basic
Online with Default Configuration
= Optionl: Factory Default

* eLV.Mpiec.01.ResetController

 elLV.Mpiec.01l.ResetServo

= Option2: Demo Project with Defaults Saved

Open project HardwareConfig

Save as “‘BasicAxCnfg”

WebUI - Delete project archive (to delete any project running)
Go online in Hardware configuration
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Mechatrolink-I1ll

= Communication
Cycle . )

Mechatrolirk | Set Parameters on Muliple Axes

o Set 1-0 [mS] ——CUMQMU%
 Advanced tab “max HMECHATROUNK
number of nodes” = , e
Communication Cycle | 1.0 v| ms Measured (16 3%) .

* Optimize for M Fotios (i)
appl |Cat|0n Default Response Time 6250 bs Time (1)

B Node Response Sum 0 Retry NN Hot-Plugging W Cycle Overhead

Communication Cycle Usage

Change Response Times... ~

= Retries | :

Node# Axis Name Part Node Type Task Configured Response Time (ps) Measured Response Time (ps)
| Mechatrofink lll Servo |FastTsk |2232 |2.32

= Response Time el
 Measured
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YASKAWA

Axis Confiquration - Basic

Application Example
= X Axis Actuator
* Timing Belt
* 5 [mm] pitch
* Drive pulley 72 teeth
* Result: 5x72 = 360 [mm/reV]
= Y AXxis Actuator
e Same as X
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YASKAWA Axis Configuration
Application Example
= X and Y Axis Amplifier
e SGD/W
e 200V
* Wired for 1-phase
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YASKAWA Axis Configuration - Basic
Application Example
= Z Axis Actuator
 Rotary Table
» 360 [degrees/rev]
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YASKAWA Axis Configuration - Basic
Application Example
= Z Axis Amplifier
e SGD7S
100V
» 1-phase
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 vAskawA ___________________Axis Configuration - Basic
X AXxIs Belt Mechanical Configuration

Name: X
= Load Type : Linear
= User Unit: mm

BEAO AT+ 0

- L] BasicAxCnfg .
. = f4 Resource : MP3300iec [R«om:e.MPl‘iMoc ']
. Feed COI’lStant. 360 S Hgn;gchauouink-m Corfiguration | Limts | Overtravel | 0| Tuning | Test Move | Function | Absokte Encoder | Hardware | Alsm | Brake | Dual Encoder |
I%=3
= Machine Cycle 7 nass 5 — |
) . £ Groups Feed Constant Gear Ratio
* Not Used with Linear S wer e e 0 e " Oupa  PosonScle User Unis
load type % Modbus/TcP ther X x - F—
i = I Option Base 1Rev hﬂ Input
* Used with Rotary load | SioL) Reference Uit e User Ui
type 46603 3777777778
 Distance moved to
complete a cycle
. _Sl_tabtlions on a Rotary Tl — Curent Valoe
a e :30; Movag Average Filter 1 Time Constant 0.:“'
. e e .
o Fllghted COnveyor 1831 Logioad Asis Nbes 3
2028 Enable Timeout 300
Pn205  Multi-Tum Limit Seting 65535
Changes in RED will not take effect until after changes are saved and machine is power cycled. After changing the Axis Name or
Logical Axis Number, youMUST cycle power before MobonWorks IEC Configuration can go online again.
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YASKAWA Axis Configuration - Basic

X-AXIs Belt Servo Parameters
Overtravel Tab

= Pnb0A.3
e 8 =disable




YASKAWA Axis Configuration - Basic
X-AXxIs Belt Servo Parameters
Function Tab
= Pn000.0O = Pn00B.3
e Direction « 200V Power

. CCW forward * 1-phase

= BasicAxC
= Resour::fg : MP3300iec (Besoumce : MP300c =) | Onli

E"El;echatrolink-lll [ Configuration | Limts | Ovestravel | O | Tuning | Test Move | Function | Absokte Encoder | Hardware | Alsm | Brake | Dual Encoder | Optimization | Al P
- ~#X-3
- H AXS4-4 Parameter 7 Parameters "Current Vale | ~ [Units | Min
- i AXIS5-5 Pn0000  RotabonMovement Direction 0- Set CCW (rotary motor) or direction encoder counts up (linear motor '
—££ Groups Pn0012  AC/DC Power Input Selection 0 - Input AC Power
.+ TCP/IP Settings Pr00B2  Power Selection 71 - Apply Single Phase Power =
. EtherNet/IP Pn600 Regenerative Resistor Capacity 0

=
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YASKAWA AXxis Configuration - Basic
X-AXxIs Belt Servo Parameters
Absolute Encoder Tab

= Pn002.0

e Encoder
* |ncremental

File Edit Device Tuning Online Help

0 EHRR 700 +X0®

=2 BasuchCnfg - =
= f Resource - MP3300iec Resource - MP3300ec ” Onﬁm
= M Mechatrolink-lli | Configuration | Limts | Ovetravel | VO | Tuning | Test Move | Function  Absolute Encoder  Hardware | Alam | Brake | Dual Encoder | Optimization | Al Para
,E;ix-s
- H AXIS4 -4 Parameter 2 | Parameters Current Value |Units |Ma
- 7 AXIS5-5 Pn002.2 Absolute Encoder Usage 0 - Use absolute encodsr a5 sbsolute encoder H
—£% Groups Pn0080  Low Battery Voitage Alarm/\waming 0 Use absolute encoder 25 absolute encoder

—+%1 TCP/IP Settings Pn205 Multi-Turn Limit Setting = absolute encoder 2s incremental encode:

- EtherNet/IP 2 Useabsolmeencodetassmglenmabsd e

% Modbus/TCP

= Option Base
-1 [Slot_1]
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YASKAWA Axis Configuration - Basic

Copy/Paste Parameters
» Right-click on axis in tree

File Edit Device Tuning Online Help

RERRSI /00 ++¥0¢

u PaSte X tO Y = . BasicAxCnfg
] = i Resource : MP3300iec
= Option: Paste Parameters to P Mechaolc Cortguraion | Lints
. : ' Expand
Multiple Axes f D compee S
» Matching hardware required T T s
. = Eth ste Parameters
.4 Mo Paste Parameters to Multiple...

=1 Op Add Device
|

Remaove Device
Switch Hardware Mode
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YASKAWA Axis Configuration - Basic

Y-AxIs Belt Configuration & Parameters
= Configuration
* Axis Name:Y

= Parameters
 Direction: CW

HeqQ 09 4+F0@

=] BasicAxCnfg
= § Resource - MP3300iec

(Resource : MP3300ec v W

c Hg;echatrolink-lll | Configuration | Limts | Overtravel | O | Tuning | Test Move | Function | Absokte Encoder | Hardware | Alam | Brake | Dual Encoder | Optimization |
. i X-3

. LEAY-4 Picnsien i | Pl Current Value | Units
- .4 AXIS5-5 Pn0000  RotationMovement Direction 11 - Set CW (rotary motor) or direction encoder counts down (Hnear m |
£ Groups Pn0012  AC/DC Power Input Selection 0 - Input AC Power

—+%: TCP/IP Settings Pn00B.2 Power Selection 1 - Apply Single Phase Power

. » EtherNet/IP Pn600 Regenerative Resistor Capacity 0 Watt

% Modbus/TCP
= I Option Base
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YASKAWA Axis Configuration - Basic

Z-AXIs Rotary Table
EXERCISE

= Configure as direct drive rotary table
* Name: Z
* Units: degrees*
* Over Travel: Used
* Encoder: Incremental
 Power: 100V

*Hint: Set machine cycle

I'’S PERSONAL
YASKAWA



Z-AXIs Rotary Table

Solution _—
= Configure the rotary table +T7 @@
* Name “Z” [Corraton [t vl [ 10 ITmlTuMIWIMMIm[:T::T:&;LI
* Load type Rotary R =
* Machine Cycle 360 =T S s .
* User Unit — deg e L
* Feed constant 360 N Sl
« Gear:1tol e
* |O: Over Travel enable
default R
e PNn000.0=0 ? E;;iﬁili:ﬁfwm o
e Pn002.2= incremental o L T z
« Pn00B.3 = N/A s T s =
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YASKAWA Axis Configuration - Basic
Rotary Table
Extra Credit

= |f the Z axis was a rotary placer
with a tool every 90 [deg], how
might the configuration change?

* Machine cycle 90 to simplify
programming
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YASKAWA Axis Configuration - Basic

Test Run
= Online Save

= Reboot

= Test Move
* See next video for detalls
* Use Remote 10 to see what happens if one or more Overtravel Is

not connected.

= Save project as ZWT
* BasicAxCnfg
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YASKAWA

MotionWorks IEC Hardware Configuration
Servo Options

Hands-on Training Tutorial

Overview
Sigma-7 Product Manual

Rules for Parameters
Parameter Introduction

o
50



Overview

= Reqguirements

* Sigma-7 Product Manual

« MotionWorks IEC

» BasicAxCnfg Project
» Optional Implementation
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Sigma-7 Product Manual

YASKAWA
= Yaskawa.com
= Document Number 573 SERVOPACK with
MECHATROLINK-II

+ SIEP S800001 28 Communications References
= \ersion |

¢ H
= Chapter 5
= Chapter 6 Basic Functions That Require

Setting before Cperation
Application Functions
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YASKAWA Servo Options

Rules for Parameters

» |mmediate effect?
 Table in manual “when enabled”
 Red text in Hardware Configuration

» Hardware Configuration Online Save for permanent change
= Reboot Controller also reboots Sigma-7

51.1 Parameter Classification

There are the following two types of SERVOPACK parameters.

Classification Meaning

Parameters for the basic settings that are
required for operation.

Setup Parameters

Parameters that are used to adjust servo

Tuning Parameters
performance.

The tuning parameters are not displayed by default when you use the Digital Operator. To display

L and set the tuning parameters, set PnO0B to n.OO0O1 (Display allparametersi
Parameter Meaning When Enabled |Classification
n.000O0 .
. Display only setup parameters.
Pn0OB | (defauit setting) | D'SPIaY only setup p After restart Setup
n.00O0O1 Display all parameters.

I'’S PERSONAL
YASKAWA



Parameter Introduction

1. Input Power 9. Overload 15.Software Limits
2. Linear Motor Detection 16.Torgue Limits
3. Holding Brake  10.Electronic Gear 17 .vibration
4. Over Travel 11.Absolute Detection
5. Force Stop Encoder 18.Motor Current
6. Servo Off Stop 12.Regen Resistor Detection
7. Alarm Stop 13.Max Motor

Speed
8. Safety Stop

14.Encoder Pulse
Output




1. Input Power

m AC or DC Power (5 3) Operation for Momentary Power Interruptions

Even if the main power supply to the SERVOPACK is interrupted momentarily, power supply to

:) the motor (servo ON status) will be maintained for the time set in Pn509 (Momentary Power
o n OO 1 Interruption Hold Time).
Momentary Power Interruption Hold Time Speed| [Position] [Torque|
Pn509 Setting Range Setting Unit Default Setting When Enabled | Classification

= 1 phase 200V (5.3) mowos | _ire | | moscemy | _oup

If the momentary power interruption time is equal to or less than the setting of Pn509, power
supply to the motor will be continued. If it is longer than the setting, power supply to the motor

D will be stopped. Power will be supplied to the motor again when the main circuit power supply
 PnOOB recovers.
Setting of Pn509 = Momentary power interruption time Setting of Pn508 < Momentary power interruption time
. Momentary power interruption Momentary power interruption
= Power Interruptions (6.2
N power supply Momentary power power supply Momentary power
| interruption = Pn509 interruption > Pn509
L
- 1 1 1 1
Settlng of [ : 1 1 1
[ Setting of ] [
 Pn509 = . s T
1Pn50g ! 'Pns0a!
! b | ! ! — Power not
Moto power | commnuea. I
B status Fower supplied. E/E/ 2‘:;’:3; POWET | Power supplied. ,:
ow Voltage brownouts (6. | T Yoo
Momentary power interruption Momentary power interruption

e Semi F47
e Pn008, Pn424, Pn425
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2. Linear Motor

= Encoder Pitch (5.6)
* Pn282

= Phase, Polarity (5.9, 5.10) &'

If you connect a linear encoder to the SERVOPACK through a Serial Converter Unit, you must

° P n O 8 O set the scale pitch of the linear encoder in Pn282.
If a Serial Converter Unit is not connected, you do not need to set Pn282.

Serial Converter Unit
The Serial Converter Unit converts the signal from the linear encoder into a form that can be read
by the SERVOPACK.

Term

Scale Pitch
A linear encoder has a scale for measuring lengths (positions). The length of one division on this
scale is the scale pitch.

Linear Encoder Scale Pitch [Speed]| [Position] [Force]
Pn282 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 6,553,600 0.01 um 0 After restart Setup
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YASKAWA Servo Options
3. Holding Brake
= /BK Output Signal (5.12)

* Pn50F

* Pn506, Pn507, Pn508, Pn583

—————
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Quick Review (1 of 3)

1. What parameter allows the amplifier to be powered by wiring
to a DC power supply?

2. If the amplifier is connected to a linear motor, what parameter
sets the linear encoder scale pitch?

3. Which parameters control timing of the holding brake output?




YASKAWA

Servo Options

Parameter Introduction

/. Input Power
. Linear Motor
Holding Brake

ﬁo\lmmﬁp,rou

_Over Travel
. Force Stop

. Servo Off Stop
. Alarm Stop

. Safety Stop Y,

9. Overload
Detection

10.Electronic Gear

11.Absolute
Encoder

12.Regen Resistor

13.Max Motor
Speed

14.Encoder Pulse
Output

15.Software Limits
16.Torgue Limits

17.Vibration
Detection

18.Motor Current
Detection




YASKAWA Servo Options

4. Over-travel

= Enable or Disable (5.11)
* PHSOA, PHSOB 5113 Motor Stopping Method for Overtravel

You can set the stopping method of the Servomotor when overtravel occurs in Pn001 =

n - n.O0OXX (Motor Stopping Method for Servo OFF and Group 1 Alarms and Overtravel Stopping
topping Method (5. et

Motor Stopping Status after

D Parameter Method" Stopping When Enabled Classification
¢ n O O 1 n.O00O00
(default setting) Dynamic brake - .
D n.O0O01 casting
i n406 n.O00O02 Coasting
Pn001 n.oo10 Deceleration Zero clamp After restart Setup
according to ,
) D n 3 OA n.O020 setting of Pn40g | Coasting
n.0O0O30 Deceleration Zero clamp

according to

n.00O40 setting of Pn30A Coasting

= Warning A.090 (5.11)

« PnOOD New feature for Sigma-7
Try it!
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5. Force Stop

= FSTP Input (6.13)

= Stopping Method

Pn516

PNnO0A
Pn406
PN30A

New feature for Sigma-7

Il Not SAFETY stop !

6.131 FSTP (Forced Stop Input) Signal

Gla;:;;lca- Signal Connector Pin No. | Signal Status Description
Input FaTP Must be allocated. ON (closed) Drive is enallbled {normal operation).
OFF (open) The motor is stopped.

Note: You must allocate the FSTP signal to use it. Use Pnb16 = n.OOOX (FSTP (Forced Stop Input) Signal Alloca-
tion) to allocate the FSTP signal to a connector pin. Refer to the following section for details.
[& 6.1.1 Input Signal Allocations on page §-4

6.132 Stopping Method Selection for Forced Stops

Use PnO0A = n.OOXO (Stopping Method for Forced Stops) to set the stopping method for

forced stops.

When Classifi-

Parameter Description Enabled cation
n.0000 Apply the dynamic brake or coast the motor to a stop
' (use the stopping method set in Pn001 = n.OO0OX).
n.Oa10 Decelerate the motor to a stop using the torque set in
(default set- | Pn406 as the maximum torque. Use the setting of Pn001
ting) =n.000X for the status after stopping.

PnO0A n.o0oz20

Decelerate the motor to a stop using the torque set in
Pn406 as the maximum torgue and then let the motor

coast.

After

restart Setup

n.0og30

Decelerate the motor to a stop using the deceleration
time set in Pn30A. Use the setting of Pn001 = n.O0O0OX

for the status after stopping.

n.oo40

Decelerate the motor to a stop using the deceleration
time set in Pn30A and then let the motor coast.

Note: You cannot decelerate a Servomotor to a stop during torgue control. For torque control, the Servomotor will
be stopped with the dynamic braking or coast to a stop according to the setting of Pn001 = n.OO0OX (Motor
Stopping Method for Servo OFF and Group 1 Alarms).
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6. Servo Off Stop

m Stopp|ng Method (513) 5131 Stopping Method for Servo OFF

Set the stopping method for when the servo is turned OFF in PnO01 = n.OO0OX (Motor Stop-

ping Method for Servo OFF and Group 1 Alarms).
* Pn001

Servomotor Stop- | Status after Servo- Classifi-
L ping Method motor Stops b2t s cation
n.000O0 .
Pn001 (defauilt selting) Dynamic brake e brere After restart Setu
n.Oaai Coasting P
. . n.oooz2 Coasting Coasting
Wh at IS the Dyn amIC B rake’) Mote: If Pn001 is set to n.OOO0 (Stop the motor by applying the dynamic brake) and the Servomoter is stopped or
. . operates at a low speed, braking force may not be generated, just like it is not generated for coasting to a
See section 2.2 Block Diagrams stop.

5132 Servomotor Stopping Method for Alarms

Servomotor ]
There are two types of alarms, group 1 (Gr. 1) alarms and group 2 (Gr. 2) alarms. A different

parameter is used to set the stopping method for alarms for each alarm type.

Refer to the following section to see which alarms are in group 1 and which are in group 2.
IZ 12.2.1 List of Alarms on page 12-5

Motor Stopping Method for Group 1 Alarms

When a group 1 alarm occurs, the Servomotor will stop according to the setting of Pn001 =
n.O0OOX. The default setting is to stop by applying the dynamic brake.

Refer to the following section for details.
& 5.13.1 Stopping Method for Servo OFF on page 5-37

Dynamic
brake circuit
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YASKAWA Servo Options

/. Alarm Stop
= Group 1 — most severe

(5.13)

= Group 2 — less severe

Pn0O01

PN001
PNO0A
PNn00B

Parameter Status after
Servomotor Servomotor When Classification
PnOOB PnO0OA Pn00O1 Stopping Method Stops Enabled
n.OO000 Dynamic
nd-E}DCIID (default setting) | 7er0-speed stop- brake
(default - n.0Ooo1 ping ,
setting) — s Coasting
n.O0000 Dynamic
(default setting) | Dynamic brake brake
n.OOo10 - n.Ooood
: { Coasti
n.OOo0Oz2 Coasting pasting
n.O0000 Dynamic
n.0ooo (default setting) | Dynamic brake brake
(default 0001
setting) - , Coasting
n.OOoOz2 Coasting
n.O000O0 Dynamic
(default setting) brake
n.ooo1 n.OOoot Motor is deceler- , After restart Setup
n.ooo? ated using the Coasting
torque set in
Fﬁﬂlljtﬂ ting) Pn406 as the
efault setting i .
n.0O0020 n.OO0O2 N Talal maximum torque Coasting
n.OOQz2
n.O00O00 Dynamic
(default setting) brake
n.OOoO3 n.O0o1
nooo? Motor is deceler- Coasting
ated according to
n.oooo setting of Pn30A.
(default setting) .
n.OO0O4 n.0001 Coasting
n.OOoz2
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8. Safety Stop

= Hard Wire Base Block e
(11.2) T

= SERVOPACK Control Cir[;ui[l
24-\ power supply g
=l

[ ] P n OO 1 —_-—: Swm r’HWBB1+<4_E )
 Global Variable HBB R e e

/HWBEB2+ 6 R \|
— Fa
¢ C N = 8 |j VR B — Stopped.’

Drive s

i~

—
HWBB2-)5
)
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YASKAWA Servo Options

chk Review (2 of 3)

. What parameter selects the stopping method for stopping at
over-travel sensors?

2. What parameter selects the stopping method for Forced Stop
iInput?

3. What parameter selects the stopping method for Servo Off stop?
4. What parameter selects the stopping method for Alarm Stop?

5. What parameter selects the stopping method for Safety Stop?
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YASKAWA Servo Options

Parameter Introduction
. Input Power /9. Overload 15.Software Limits
2/ Linear Motor Detection 16.Torgue Limits
3. Holding Brake | 10.Electronic Gear 17 vibration
4. Over Travel 11.Absolute Detection
5. Force Stop Encoder 18.Motor Current
8. Servo Off Stop 12.Regen Resistor Detection
7. Alarm Stop 13.Max Motor
, Speed
3. Safety Stop
14.Encoder Pulse

\_ Output




YASKAWA

9. Overload Detection
= Qverload Warning Level (5.14)

* Pn52B

* Time before A.910 displayed

Overload Alarm
e Pn52C

* De-rate motor to prevent overheat

Qverload

detection time
|

Servo Options

Detection curve for

1
overload warnings | Detection curve for overload alarms
b |
», 1
A
A
b

when Pn&2B = 50%

-

|||||

-
------------

“See ! Detection curve for overload warnings

when Pn52B = 20% (default setting)

-
~———
-

100% 200% Toraue reference (%)
Overload
detection time
1 I
A720 | A.710

| Detection curve
' for overload

"'\_ alarms when
NS . Pn52C = 100%
e /} | (default setting)
Detection curve'
for overload ‘
alarms when !
Pn52C = 50% | _
50%  100% 200%

Torque reference (%)
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YASKAWA

Servo Options

10. Electronic Gear
= Encoder pulses per motor rotation
« Pn20E

« Hardware Configuration automatically
sets Pn20E=1

= Command pulses per motor rotation
« Pn210

* Hardware Configuration automatically
sets Pn210=1

Essentially, this feature is not
used by the MPiec controller
because it calculates the
units internally.

Still these parameters are
Important because they
define the “reference unit”
used by other parameters.
The reference unitis 1
encoder pulse for an MPiec

system.
Electronic Gear Ratio (Numerator)

Pn20E Setting Range Setting Unit Default Setting When Enabled | Classification
1101,073,741,824 1 16 After restart Setup
Electronic Gear Ratio (Denominator)

Pn210 Setting Range Setting Unit Default Setting When Enabled | Classification
1101,073,741,824 1 1 After restart Setup
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YASKAWA ________________________________ Servo Options|
11. Absolute Encoder

= Reset the Absolute
Encoder y

 A.810, A.820

g‘q MotionWorks IEC Hardware Configuration
‘ Absolute Encoders

= Set the Multi-Turn

Limit

Hands-on Training Tutorial
« Pn205 Basic Operation
Battery
« A.CCO

Multi-turn Limit

The next section is devoted to Absolute Encoders
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YASKAWA

12. Regenerative Resistor
= Regen Power (5.18)

Servo Options

Fel

* Pn600
* Regen Resistance
+ Pn603
= Sigma Select software
sizes the resistor “Regeneration” means that the motor is

generating energy rather than using energy
This happens during deceleration because the
load forces the motor to move in the direction
 High Speed opposite to that in which torque is being
 High Inertia applied

» High Deceleration Rate
» Vertical Applications

* Low Friction

Factors that Increase Regen
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13. Motor Maximum Speed

= Motor Maximum Speed
(6.4)
* Pn316
* Pn385 (linear motor)

(XN Setting the Motor Maximum Speed

You can set the maximum speed of the Servomotor with the following parameter.
» Rotary Servomotors

Maximum Motor Speed |Speed| [Position] [Torque]
® A . 5 1 O Ove rS p e e d Pn316 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 65,535 1 min’ 10,000 After restart Setup
+ Linear Servomotors
Maximum Motor Speed |Speed| |[Position| |Force |
Pn385 Setting Range Setting Unit Default Setting When Enabled | Classification
110100 100 mm/s 50 After restart Setup

You can achieve the following by lowering the maximum speed of the Servomotor.

« |f the motor speed exceeds the settin

an A.510 alarm (Overspeed

will occur.

I'’S PERSONAL
YASKAWA



YASKAWA Servo Options

14. Encoder Pulse Output
= Position Feedback Resolution to another device (6.5)

* Pn212, Pn081 | - | Seting: 1

* Phase A:CN1-17,18 /U U U U UL
* Phase B: CN1-19,20 PR0sgra~ |
 Phase C: CN1-21,22 |

Serial Encoder

_ Communication

L]
Monitoring System Standard A/B 5
Quadrature output = §
Requires 1000 o
PRE quad pulses ‘ K
per revolution jeedback =

Pn212=1000 [ 16,777,2166 post quad
N (24 bit)
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YASKAWA Servo Options

15. Software Limits
= Servo Software Limits NOT USED by MPiec (6.6)

« Pn804, Pn806, Pn801 Software limit defines the

maximum absolute position

= MPiec controller handles software lImits possible.

| Corfiguration | Limits | Overtravel | P8 | Tuning I Test Move | Function I Absolute Encoder | Hardware | Alam | Brale | Dual Encaoder I Ciptimization | All F‘ammatersl

Parameter # | Parameters | Current Value | Units | Min | Max | Default Value

1200 ¢ Limit Position Negative -1.797653E+308 mim -1.797R53E+308  1.797653E+308 -1.797653E+308

1201 Limit Position Positive 1 79765 3E+308 mim -1 7O7R93E+308 1 7976034308 1 7OTRO3E+308

1202 Limit Position Enable True True

Pnd02 Paositive Targue Limit 200 % Motor Rated Torgue 0 800 800

Pnd03 Megative Torgue Limit 200 % Motor Rated Torgue 0 200 200

Pnd0y Speed Limit during Torgue Control 10000 per minute 0 10000 10000

Pnd03 1 Speed Limit 0 - Use Smaller of Motor I 0 - Use Smaller of Moto
Pn520 Excessive Position Error Alarm Level h2422280 ref units 1 1073741823 242880

1.79E+308 [mm] is approximately 1.0E+290 light years!
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16. Torque Limits

= [nternal Torque Limits (6.7)

CM1

¢ 3n402, Pn403 oo ooy ot +24 V%3 s2auN 6 47K
- orward Drive Prohibit in T - | B Ya= i
* Pn483, Pn484 (linear motor) rcmtes o OF8) [ ”’Ti"'_g - {;
. everse Drive Prohibit input N-OT | 8 EFH‘:{_
« Parameters can be changed by MPiec  wowmwmon 1 T 5e——x
. . Cﬂ-gil'l F_iE'[IJIT‘ Deceleration /DEC | g E?EEI{
during code execution I penon | g P—
. . External Latch Input 1 4 /EXT1 10 EEEEIK:_
= External Torque Limits btch v O = ——
) ) External Latch Input2 ¢ /EXT2 11 HH‘I{_
* Pn50B Input allocation e O
o ] _ External Latch Input3 { /EXT3 12 ¥ -+ K:_
» Turn on/off torque limit via servo input Em“w?e;“l B 4l
sequonce puto  L— /S04 Z5aNE
¢ Pn404, Pn405 Battery for = RRLYA! BﬂT+}L14
o SR (¢
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YASKAWA Servo Options

17. Vibration Detection
» Detect Vibration (6.11)
« Pn310
= Alarm or Warning
- A911
« A510
= Sensitivity
- Pn311
= Detection Level
« Pn312

= Use SigmaWin+ to set after tuning is
complete

% Initialize Vibration Detection Level AXIS#00  [wi3m

— Setting Condition

Pn311 : Vibration Detection Sensitivity ( 50 - 500 )

100 j ]

Pn310 : Vibration Detection Selections
digit 0 Vibration Detection Selection

2 : Output an alarm (4.520) if vibration is detected. j

Detection Startz

........................................

— Setting Result

Pn312 : Vibration Detection Level

50 min-1] [ S0 [min-1]

When vibration exceeds a detection level S0 [min-1],
Alarm(A.520) is detected.




YASKAWA Servo Options

18. Motor Current Detection
= Reduces torque ripple

= Not normally required
= No parameters
= Use SigmaWin+ to calibrate

Q, Adjust the Motor Current Detection Signal O... [wtdm]
[

\utomatic Adjustment )| Manual Adjustment |

U-phase Offset .73 >

V-phase Offset 163 >
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YASKAWA Servo Options

Quick Review (3 of 3)

1. What parameter can be used to de-rate the motor’s torque
below 100%"7?

2. What parameters configure the amplifier for the connected
regeneration resistor?

3. What parameters can limit the motor maximum speed?

4. What parameters can limit the motor maximum torque?




YASKAWA Servo Options

Conclusion
= Many Sigma-7/ parameters!

» Use the product manual 78 SERVOPACK with
MECHATROLINK-III
Communications References

* Implement parameter of interest Product Mana

YASKAWA

Modal EG0TE-DODNE0A0000000

| Configuration I Limits | Cwvertravel | 140 | Tuning I Test Move | Function I Absolute Encoder I Hardware I Alam I Brake | Dual Encoder I Optimization | Al Parameters |

Parameter # |Parameters |Currer|t Value |Units |Min |Max |DefauItVaIue
Fr3lg Speed Feedback Filter Time Constant V] [i]

Pn30& Deceleration Time for Servo OFF and Forced Stops 0 ms from1 0 10000 O

Pn30B Reserved (Do not change.) 0 0

Pn30C Speed Feedforward Average Movement Time 0.0 ms 00 5100 00

Fn310.0 Vibration Detection Switch 0'- No detection 0 - Mo detection
Pn310.1 Reserved (Do not change ) 0 - Reserved (Do not change.)

Pn3102 Reserved (Do not change.) 0 - Reserved (Do not change)

Pn310.3 Reserved (Do not change.) 0 - Reserved (Do not change.)

Pn311 Vibration Detection Sensibility 100 % 50 500 100

Pn312 fibration Detection Level 50 per minui 0 5000 B0

Pn3i16 Maximum Motor Speed 10000 RFM o 65535 10000

Pniz4 Moment of Inertia Calculating Start Level 300 % 0 20000 300

Pnd01 Torgue/Force Reference Filter Time Constant 1.00 ms 000 6553 1.00

Pnd(2 Positive Torgue Limit 200 % Motor O 200 B0OD

Pnd03 Megative Torgue Limit 200 % Motor 0 200 20D

Prd(4 Positive External Torgue/Force Limit 100 % Motor O 200 100

Pnd(5 Megative External Torque/Force Limit 100 % Motor O 200 100

Pn40& Emergency Stop Torgue/Force 200 % Motor 0 200 BOD

Pnd07 Speed Limit during Torgue Control 10000 per minui 0 10000 10000
Pnd02.0 1st Step Notch Filter 0 - Disabled 0 - Disabled
Pnd02.1 Speed Limit 0 - Use Smaller of Motor Maximum Speed or Speed Limit during Torgu 0 - Use Smaller of Moter Maxmur
Pn402.2 Znd Step Motch Filter 0 - Disabled 0 - Disabled
Pnd02.3 Friction Compensation Function 0 - Disabled 0 - Disabled
Prd(% 1st Motch Filter Freguency 5000 Hz 50 5000 5000

Prd0a 1st Notch Filter Q Value 0.70 050 10,00 070

PrdNR 1=t Mateh Filtar Nenth 0 nnn nnnn. 1 00n 0 nnn
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J ' e
% MotionWorks IEC Hardware Configuration
-4 Absolute Encoders

Hands-on Training Tutorial

Alarm A.810
Basic Operation

Battery
Multi-Turn Limit

o
80




Alarm A.810

= Encoder Battery Backup Lost
= Absolute Position Lost

A.870

Encoder
Backup Error
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YASKAWA Absolute Encoders

Alarm A.810
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YASKAWA

Alarm A.810

= No battery voltage while
servo control power is off

= Under what circumstances
will this alarm appear?

Absolute Encoders
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A.870

Encoder
Backup Error

YASKAWA

Alarm A.810

= Encoder cable disconnected from motor

= During power off...
e Battery dead
« Battery disconnected / replaced / missing

Absolute Encoders
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YASKAWA Absolute Encoders

Alarm A.810

= Save project as AbsEnc.mwt

= Create alarm A.810 on the MP3300iec +
Sigma-7 Demo

1. Set z-axis* to absolute encoder mode
» Pn002
» Online save

2. Remote I/O: Disconnect battery & control

power
3. Remote I/O: Connect battery & control
power
4. Reboot controller | |
5. Online connect, look at alarms ’ : o (=t - e
6. Can the alarm be cleared? VAR |
» ALARM CLEAR DOES NOT CLEAR A.810. £ \ _ Bautery _ Power
» ABSOLUTE ENCODER RESET is required i CIRA IS
. . ul Z_Axiz Hardware Connection D;iinns
1 - Enco Conteo
* Only with remote demo. Use the X or Y axis with local » - < A - i

connection to the demo. You will have to physically remove
the encoder cable from the motor.
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YASKAWA Absolute Encoders

Alarm A.810

= Clear Alarm A.810 in Hardware Configuration
» Reset with dedicated button

— Alarm does not immediately clear I _ @ @
» Reboot, reconnect. |_

= Repeat the procedure until confident ++0@®
 How the alarm is produced e T T T T e
* How to clear it In hardware configuration Curent Al St

Alarm Code | Description
23032 0810 A B10: Encoder Baclup Error
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YASKAWA Absolute Encoders

Basic Operation

* Incremental = Absolute
e Loses position at power loss  Battery-backed position tracked
« Controller requires homing routine during power loss
every time power Is turned on « Controller requires zero-set

procedure when motor installed
« Can run as incremental

I'’S PERSONAL
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YASKAWA Absolute Encoders

Basic Operation
= Absolute partial motor turn

= Multi-turn counter

Mechatrolink 1

; Absolute

Absolute \
. Position "

Position

Number of Turns

Apply Offset
Convert to user units Partial Turn
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YASKAWA Absolute Encoders
Basic Operation
= What is the position of the absolute encoder after

1. ABSOLUTE ENCODER RESET and REBOOT

2. REBOOT ONLY?




Battery
= Service Life: 5 years Tothe SERVOPACK
= Replace with power on |y

Battery included

= Position not lost during
amplifier disconnection

Battery:
JZSP-BAO1
3.6V, 1200mAh
Service Life: 5 years
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YASKAWA Absolute Encoders
Battery
= Connection option at CN-1
* Encoder cable without battery
» AXxes can share external battery

 Absolute Position Lost
» Amplifier Disconnect
» CN-1 Disconnect
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Battery

= Alarm A.830

| Lirnits || Configuration || [0 || T uring || Test Move || Function | Abszolute Encoder | Hard

 Servo OFF

Parameter # | Parameters Current Walue |

Praoz. 2 &hgolute Encoder Uzage : -’. ]
o Sto p Pron0g.o Low Batterp Valtage AlarmAwaming |1 - Digplay "W arning for low [

Pr205 P Llki-T urn Limit Setting ) ciaiania
¢ AI ar m C O d e * If Pn008.0 1s set to 0, alarm detection will be enabled for 4 seconds after the ALM signal turns ON when the

power is turned ON.

- - Note: No alarm will be displayed even if the battery 1s disconnected after 4 seconds.
Warn I n g A . 9 3 O * The battery voltage will be always monitored if Pn008.0 is set to 1.
ON (open) 2.7V DC = Low Battery
+ Servo ON EvsesmEEa
Control M ON (open)
I POWET * OFF (cl
* Warning code aw OF e [
B h:i FE
i |/ Battery \|
Alarm A.830 : | \,rﬂ”age being
(PnO08.0=10) ! L s monitored
|

i
Warning A.930 i /" Battery voltage
(Pn008.0=1) \ being monitored
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Battery
= EXxercise — Battery Warning A.930
1. Remote I/O Interface AT ———

» Control power connected
» Absolute encoder battery disconnect/connect
» What happens?

2. Hardware Configuration
» Pn008.0 =1
» Online save, reboot
3. Remote /O Interface
» Control power connected
» Absolute encoder battery disconnect/connect
» What happens?
4. Hardware Configuration
» Clear Alarm
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YASKAWA

Battery

» Scheduled Replacement
every 5 years

 Why walit for alarm/warning?

= Purchase fresh Lithium
batteries

» Capacity lost in storage

Absolute Encoders
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Absolute Encoders

YASKAWA

I\/IuItl -Turn Limit

For axes with infinite motion possible
= Motor turns # machine rotations
= Position incorrect at power up

= Set Pn205 to a number of motor turns T
that corresponds to an integer number
of machine rotations Maximum
65,535
Turns

Motor Absolute

Maximum Position
e

o) = 65535+1 rotations :
N
PR |
@ -
S 1207 i
a?p%

S
S /
N\ Encoder \
» ;i /i ; J 7 7 - Rotational -‘
I R R I A Position:
O O 0to 2%

Number of Turns Partial Turn
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Multi-Turn Limit

| Example 1 Rotary Table | Limits | Configuration |1/0 [ Tuning | Test Move | Absolute Encoder | Hardw
» Gear Ratio: 29:7 Machine Cycle 0

* Machine Cycle: 1 [rotation] =
360 [deg]

Pn205 = (29*n-1) = 28, 57, 86, etc

................................. Motor Absolute
/ Maximum Position
(\
,\\\o

= 28+1 rotations

&

= 3/50 .

o R\

O 7y O

£ Vi N y

~ ©

2 Q° Encoder

= I i i L oA A Rotgt_ional
A N I I Position:
! : : : 0 to 224

U_ # “ “ 4

0
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YASKAWA

Multi-Turn Limit
EXERCISE

= |Implement the Example on Axis Z
* Rotary Table
* Gear Reduction: 29:7
 Machine Cycle: 1 [rotation] = 360 [deg]

Absolute Encoders
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YASKAWA

Multi-Turn Limit

Exam

On
Re

nle Solution
Ine Save
D00t

Absolute Encoders

Limits | Configuration | 140 | Turing I Test Move | Absolute Encoder | Hardware I Alam | Brake | Dual Encoder | All Pammeters

Machine Cycle 3e0
Feed Constant Gear Ratio
E — Position Scale User Units
W0 7 Output ser Uni
1Rev X ———— X & — 86 8965517241379 Degrees -
1 Rev 25 Input
Reference Units per User Unit
193071.136507937
Parameter # | Parameters | Current Value [ Units | Min | Max =
1301 Maoving Average Filter 1 Time Constant A 0 L
1807 Load Type Rotary 0 1
1805 focis Mame £_Pois
181 Logicsl s Normber 1 5w
2028 Enable Timeout 300 B 10000
Pr20& Multi-Turn Limit Setting 28 volutic O 6h53E -~
4 | m | 3

Because Rotary Load Type and Absolute Encoder are selected, set Pn205 (multiturn limit setting) such that the machine cycle and absolu
encoder's multiturn reset are synchronized to avoid invalid position values after power cycle. For example: In a machine with a 10:1 gear
set Pn205 to any value where the absolute encoder will reset on the same revaolution when the machine crosses zero, suchas 9, 19, 29, 3

65509, 65519, 65525, Please refer to the Sigma-5 Servopack Manual (SIEFP S200000 46) section 4.7.6.
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YASKAWA Absolute Encoders

Multi-Turn Limit
= Alarm A.CCO

« Amplifier and motor have
different multi-turn limits

e Send the multi-turn limit

to the enCOder | Configuration | Limits | Overtravel | 1/0 | Tuning | Test Move | Function | Absolute Encoder | Hardware | Alam | Brake | Dual Encoder
) R e b O Ot @ Direction Distance 3600 Degrees Speed 1800 Degrees/s
|:§-:| + . e
"E'D‘:’Ellzr;?jz:'l 3600 Degrees/s? Cyecles 1

= Verify o | e W
Test run >29 turns
Note position Start
Power cycle e 000707 Deee

Feedback Velocity -0.031076628 | Degreesis

I iti Feedback Torque'F 1.08 | % Motor Rated Torque/F
Verlfy pOSItlon orquell orce i Dﬂgm:; orque/Force

Position Error

> wnh e
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Multi-Turn Limit

* Incorrect Multi-Turn Limit
1. Testrun >29 turns
2. Note position
3. Power cycle
4. Incorrect position

Farameter # | Farameters Current Value IInits | Min | Mz | Default Value
h Mawving Average Filter 1 Enable False Falze

120 Moving Lverage Filter 1 Time Constant 0.1 5 0 L 01

1807 Load Type Rotary 0 1 Linear

1209 Axis Name Z

1831 Logical fods Mumber 5 1 512 1

2028 Enable Timeout 300 ms from1 5 10000 300

Pn205 Multi-Turn Limit Setting 25 Revolutic 0 60535 6hh35
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Multi-Turn Limit

EXERCISE
= Restore original Z-axis T e

Configuration | Limits | Civertravel I 140 | Tuning I Test Mave I Function | Absolute Encoder | Hardware I Alam I Brake I Dual Encoder | Optimization I All Paramets

360 nits 1 Output

configuration L .

1.

4

Absolute Encoder as sy
Absolute

Parameter ¥ | Parameters Current Value Units |Min |Max |De‘|':-.|u|t Val
- . 1300 Maving J’-‘».verage Filter 1 Enable False False
G e ar R atl O 1 1 1301 Moving Average Filter 1 Time Constant 0.1 s 0 5 o1
" 1807 Load Type Rotary 0 1 Linear
1809 Axis Name iz E

1831 Logical Axis Number 5 - 1 512 1

Multi-Turn Limit Setting o — = -
65535
Clear resulting alarm A.CCO

= Save project as ZWT
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YASKAWA Absolute Encoders

Multi-Turn Limit

= Example 2: Conveyor
 Gear Reduction: 35:1
 Machine Cycle: 3186
 Feed Constant 45

GR_OutputRevs * FeedConstant

(Pn205+ 1) =

GR_InputRevs

where n = any integer such that Pn205 < 65535

1 %45
(Pn205 + 1) * ——— = 3186 + 1
Pn205 = 3186 * 1*—> — 1 = 2477
145
Pn205 = 2477

= MachineCycle * n

Configuration | Limits | Owvertravel I 150 | Tuning I Test Move I Function | Absolute Encoder | Hardware I Alam | Brake | Dual Encoder I.

Machine Cycle 31386
Feed Constant (Gear Ratio
Position Scale User Units
45 nits 1 CILI'tpLI't Ser ni
1Rev X X = 1.28571428571429 [m -]
1 Rev 35 Input

Reference Umits per User Unit

13048945 7777777

achine cycte
3186 (MM

45 [mm/rev] input shaft
35:1 total

effective
gear ratio
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Multi-Turn Limit

= Absolute Position Manager

* Part of “PLCopen_Toolbox” User Library

 Monitor and Clear Absolute Encoder
Alarms
» A.CCO
» A.810, 820, 830, 840
» Controller SRAM Alarms

« Sends multi-turn limit Pn205 to Encoder

* PositionValid to prevent motion if
encoder alarm occurs

 Set Position

AbsolutePositionManager
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