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Kollmorgen Automation Suite Rl/REER B Eh{L B

KAS Run Time

ETHERNET Motor
TCPiP
i downfoad “—— lLocal ¥O + High Speed
P E—
Y ‘Efhemai
monitoring =1 raior
i Motor
Slave
User's app.‘fca_t.r'on drive -— Local ¥O + High S peed
and H design
' cihemat
slave’
Motor
Slave
drive -— Local ¥O + High S peed
4 Sihemat
slave’
b Motor
Slave -
drive -— Local ¥O + High S peed
“‘_: ‘Efkemaf = B
HM slave’ [} FRAE
ModBus over TCP/IP ! '|_ Ei Remote /O
al
e
EtherCAT Motion Bus

‘Efhemaf
shave’

f=hlaR BRIREFIRR—EA PDMM | Jhs7EFIEE PCMM

KOLLMORGEN' i

PCMM

PDMM & 800MHz F1 1.2GHz Wik CPU iE#
PCMM & 1. 2GHz 1 XUA% 1. 2GHz PR CPU i&#

1aARIX=N=S: AKD., AKD2G. S300. S700
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Figure 2-15: AKD Figure 2-16: Figure 2- Figure 2-18:
AKD2G 17: S300 S700

{3BREE4L: AKM, CDDR, DDR, CDDR, DDL, KBM
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2. KAS 5~ E

‘- KVB Project

AT

Ethernet LK
EtherCAT izzh M2k

Modbus TCP/IP

KAS ZRHHBEEEUTRA:

Project file

Motion Engine

|
-

KAS Architecture

1 -
1 -
PLCopen - -
- - ‘,f
EtherCAT Master =~

Communication

| Ethernet/ip

|

.
|

|

1 uop

KAS-Setup-3.04.0.60001.exe
KAS-PCMM-M-M1EC-3.04.0.60001.img
KAS-PCMM-M-MCEC-3.04.0.60001.img

KAS-AKD PDMM-M-M1EC-3.04.0.60001.img
KAS-AKD PDMM-M-MCEC-3.04.0.60001.img

pg. 4

aﬂm

- 1
!
\

Firmware

1
\
Firmware
1
\

Slice 1710
Slice /O




BERE AR IDE fRAMEHIa EETRARA M

Version Found From Example
Source
IDE, Help
Controller menu > About Product details:
or General
. Version: 2. 5 Build 2.5.0.30540
Simulator

PDMM  |Web server
Settings Firmware Firmware
tab

Firmware Information

Firmware version 287154839

Recommended file name _ KAS-PDMM-M-MCEC-{version}.img
T, et Al it B il il | el T it i gl el oy

3. EESE

RITHESHIR B HI288Y 1P Hudik, &@id 1€ L5 28 0] IU#E A\ Web Server B [H
IP Address Selection

* 10 position rotary switch

- 0: for DHCP (if no DHCP server, AutolP
is used)

- 1: for manual IP Address
- default: 192.168.0.101
- Setup in Web Server

- 2-9: for static IP address (192.168.0.10x)

Manual IP Address **

IP Address [ [ 1
SunetMask [ ) [ [

]
Defautt Gateway [ | [ | [ ][]
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KOLLMORGEN F

Because Motion Matters™

LOGIN | HOME | CONTACT US | ABOUT

KAS Application Settings Backup & Restore = Diagnostics Help

Kollmorgen Automation Suite ™

Manufacturer _Kollmorgen
CPU Speed _1.2GHz
CPU Cores ot
Model Number _AKD-M00306-M1Ec-D000
Serial Number _B247000086
= N Hardware Revision _DB
3 S TCP/IP Mac Address _00:23:16:0:08:7d
EtherCAT EtherCAT Mac Address _00.23:16:/0.08.7¢

ZE N LOGIN, g hFH % administrator

Because Motion Matters™

Password

KAS Application & HE
o BRYEIMBAEESSLLMMEN—RES
«  BIMELEER
o M Axis IEIR B R IE fl s s TRV — Le 4R
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KAS Application = Seftings Backup & Restore Diagnostics Help

KAS Application

HIGH PERFORMANCE Version of KAS app
MOTION & PLC ENGINE

_UnnamedProject:6 &
Status of KAS app  _starfed
Start/Stop

Options Auto-start

Apply

Clear all axis errors

1 all zrrors

Axis Log Configuration Log Data User Data Shared Directory

Spinning Wheel (Warning: command position line is not supported on Internet Explorer 7 and 8)

AXIS1 AXIs2 AXIS3
simulate emor AXIS1

/’ \\ Axis positions snapshot
f \\ Actual 333225288
/ \
) i -
| | Current 77987 000000
\ / Feedback 333225288
N / Generator 333.225288
~_ Pipe offset  0.000000
333.22(333.23) 10.30(10.30) 30.12(39.12) Pipe 0.000000
P orast 0000000
[[] Powered oft  [I] Powered On  [] Simulated Powered Off  [_] Simulated Powered On
Reference 333225288
I in error Farn nfficat N ONDNNN

Local: UnnamedProject:6 Controller: UnnamedProject:6 _ _ _

Settings E & E
o  EIRFEH KAS BITHSAIEH
o BIRMLEE, FHEZIP Hutik

o BEHIREMHEEALT RE

KAS Application  Settings Backup & Restore Diagnostics Help

Settings

Mote that most of the following features are not available when PLC application is
running or online config mode is active

User Account

Firmware Information

Firmware version _2.81 54368
Recommended File Name _ KAS-POMM-M-MCEC-{version}img

Firmware upgrade

o 1. Select the new firmware image file for the KAS Runtime
img fite)™

2. Click Upgrade to start the updating procedure

3. After the download is finished, click Reboot (4 reboot is
needed to load the new firmware)

Firmware image file No file selected.

U Firmware images are available at Kollmorgen.com
Diagnostic  EHE
WA B ~A REERS(FHE=E. AFM CPUIRE). SHRMERMNESR.




KAS Application Settings Backup & Restore Diagnostics Help

Diagnostics

Errors and Alarms HW Status Crash Reports EtherCAT

Storage space (useditotal) _8.0/36.9/MB] * refreshed automatically
Available memory _194.8[MB]

CPU usage* 4%

CPU temp* _56.5[C]

CPU fan present _False

Errers and Alarms

CODE DESCRIPTION REMEDY

Ei2 Mot enough flash memory Clean-up the flash memory by removing log files, application programs, recipes, or
available. other data filas.

ALZ | Flash memaory is bow on free | Clean-up the flash memory by removing log files, application programs, recipes, or
ipace. other data files. Reset bo factory defaults.

 Rotrosh | Cioar|

: §
=17 IDE FF R, BY—NERIE, IMA— DR ESI

M Kollmorgen Automation Suite Integrated Development Environment (version 3. - o %
File Edit View Tools Window Help
H s IR Bl &l % = | p] L * ~ e R N T R
j &5 X
Project View
Name Type
@ System Sinope
® Add new controller X
Choose an application template
Template Type
@ PipeNetwork Q Library
O PLcopen
O Coordinated Motion
Name Description
1 Axis FFLD Simple initialization, relative position move
1 Axis ST Simple initialization, relative position move
2 Axes SFC Position and velocity moves, gearing, and drive status with optimized performance
2 Axes FFLD Position and velocity moves, gearing, and drive status
2 Axes ST Position and velocity moves, gearing, and drive status
==
Project Explorer | Dictionary | Libraries.
B Not Connected @
R IR E) 5 Eik i q IR FE B IERIBITERIR
iz vy %I (Pipe Network 0] PLCopen), AFEFEESEMBITEIER.

Template Type  Template name Description

PipeNetwork 1 Axis FFLD Simple initialization, relative position move

pg. 8



file:///C:/Program%20Files%20(x86)/Kollmorgen/Kollmorgen%20Automation%20Suite%203.04.0.83119/Help/Content/8.sub.Project/PipeNetwork%201%20Axis%20Template%20FFLD.htm

Template Type = Template name Description

1 Axis ST Simple initialization, relative position move

2 Axes FFLD Position and velocity moves, gearing, camming, and drive status

2 Axes ST Position and velocity moves, gearing, camming, and drive status

2 Axes SFC Position and velocity moves, gearing, camming, and drive status with

optimized performance.

PLCopen 1 Axis FFLD Simple initialization, relative position move
1 Axis ST Simple initialization, relative position move
2 Axes FFLD Position and velocity moves, gearing, camming, and drive status
2 Axes ST Position and velocity moves, gearing, camming, and drive status
2 Axes SFC Position and velocity moves, gearing, camming, and drive status with

optimized performance.

Coordinated 2 Axes - Linear / Raster Scan Motion Path, 2 PLCopen axes

Motion Circular
3 Axes - Linear / Raster Scan Motion Path, 2 PLCopen axes and 1 PipeNetwork axis
Circular

3 Axes - Linear (3D) Diamond/Square Motion Path, 3 PLCopen axes

KAS Runtime Library Allows you to create a custom library (Create and Use Custom Libraries)

EEWE, s Finish, (ERIAMEIN: PipeNetWork / 2Axse SFC)
PLC RIBIESH4 IEC-6113, X#FSFC. FBD. IL. ST. FFLD W HEMERRES,

Sequential Function Chart Structured Text (ST)
(SFC)

el T | e = APRRPOPRRNN  |nstruction List (IL)

[
A HLSyncStart (Pipel

b Counter 2 1= BEGIN IL
Fuart 13
2 o

Flanke ORr

T
g Lom e 1f MLElkIsReady(P LD e
" AND Inputs
« Zaze P SLI . bBStop np
1l then
| Counter 2 JHUPC Tes=t
Dotss —1|2— Brappad &nd ]_f.'

3

// Store Result

- 8T Output
JHMF End
- Srop Teat:
ecremmDeiay - /f Brore Inputl
N | e 1 LD Ehnpued
l B N als e 3T Oucpuc
End:
2 S
fa—p— END_IL
——{ i —————— i of— B

# AN IDE FEHRE
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file:///C:/Program%20Files%20(x86)/Kollmorgen/Kollmorgen%20Automation%20Suite%203.04.0.83119/Help/Content/8.sub.Project/PipeNetwork%201%20Axis%20Template%20ST.htm
file:///C:/Program%20Files%20(x86)/Kollmorgen/Kollmorgen%20Automation%20Suite%203.04.0.83119/Help/Content/8.sub.Project/PipeNetwork%202%20Axis%20Template%20FFLD.htm
file:///C:/Program%20Files%20(x86)/Kollmorgen/Kollmorgen%20Automation%20Suite%203.04.0.83119/Help/Content/8.sub.Project/PipeNetwork%202%20Axis%20Template%20ST.htm
file:///C:/Program%20Files%20(x86)/Kollmorgen/Kollmorgen%20Automation%20Suite%203.04.0.83119/Help/Content/8.sub.Project/PipeNetwork%202%20Axis%20Template.htm
file:///C:/Program%20Files%20(x86)/Kollmorgen/Kollmorgen%20Automation%20Suite%203.04.0.83119/Help/Content/8.sub.Project/PLCopen%201%20Axis%20Template%20FFLD.htm
file:///C:/Program%20Files%20(x86)/Kollmorgen/Kollmorgen%20Automation%20Suite%203.04.0.83119/Help/Content/8.sub.Project/PLCopen%201%20Axis%20Template%20ST.htm
file:///C:/Program%20Files%20(x86)/Kollmorgen/Kollmorgen%20Automation%20Suite%203.04.0.83119/Help/Content/8.sub.Project/PLCopen%202%20Axis%20Template%20FFLD.htm
file:///C:/Program%20Files%20(x86)/Kollmorgen/Kollmorgen%20Automation%20Suite%203.04.0.83119/Help/Content/8.sub.Project/PLCopen%202%20Axis%20Template%20ST.htm
file:///C:/Program%20Files%20(x86)/Kollmorgen/Kollmorgen%20Automation%20Suite%203.04.0.83119/Help/Content/8.sub.Project/PLCopen%202%20Axis%20Template.htm
file:///C:/Program%20Files%20(x86)/Kollmorgen/Kollmorgen%20Automation%20Suite%203.04.0.83119/Help/Content/8.sub.Project/CoordMotion_2AxisTemplate.htm
file:///C:/Program%20Files%20(x86)/Kollmorgen/Kollmorgen%20Automation%20Suite%203.04.0.83119/Help/Content/8.sub.Project/CoordMotion_2AxisTemplate.htm
file:///C:/Program%20Files%20(x86)/Kollmorgen/Kollmorgen%20Automation%20Suite%203.04.0.83119/Help/Content/8.sub.Project/CoordMotion_3AxisTemplate.htm
file:///C:/Program%20Files%20(x86)/Kollmorgen/Kollmorgen%20Automation%20Suite%203.04.0.83119/Help/Content/8.sub.Project/CoordMotion_3AxisTemplate.htm
file:///C:/Program%20Files%20(x86)/Kollmorgen/Kollmorgen%20Automation%20Suite%203.04.0.83119/Help/Content/8.sub.Project/Coordinated_Motion_3-Axis_3D_Template.htm
file:///C:/Program%20Files%20(x86)/Kollmorgen/Kollmorgen%20Automation%20Suite%203.04.0.83119/Help/Content/4.UsingKASIDE/Create%20and%20use%20custom%20libraries.htm%23_Ref195692333

A KAS Project consist of:
Controller 5 4%

——"PE) [§] Programs
PLC Programs PLCF{/¥ —_— | LB Cptrerestng o1
2 Subprograms

\ = R System
= [ Controller

Praject Explorer -

oromctven |

HName

| Type
Sinope
[192. 168.0. 102] PDMM or PCMM

B I3 P

o KB

) References
Remote 1/0 10Ktk |~

i & Defines
— =] ) Motion
| o g Profies
[#- @ PLCopen PLCopen
- [E3 Control Panel Panel
- @» PDMM Onboard I/0
=g == EtherCAT
- @) AkD_1 AKD Drive
. AKD_2 AKD Drive
- §& Coupler_1 KBus Coupler

EFIRHI2F Controller 8™ Properties, &2 IP Hbiik

Project Explorer [t
Project View ‘
Mame Type
= i@ System Add HMI panel I Sinope
=
Add AKI panel
ENSE Pa
= Properties
; T SFC

[® MachineLogic SFC
E Subprograms
] Defines
=R 5] Motion
v] Profiles
:_;_ PipeMetwork
&) control Panel
= =s& EtherCAT
= [l A 1

Panel

AKD Drive

®| Controller Properties

Controller Configuration

1P Address [ 192.168.0.101] v

Controller Type
PDMM or PCMM

Project

Version

Download project source to the controller
[] Enable PLC variable remote access

Modbus Configuration

(@) KVB Panel Cydle Time {20ms - 1000ms)

() Other Modbus devices ‘200

Cancel

AL B EtherCAT iIZ3 A%, AINELIE R Add Device =(F LR & Scan Devices
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B Kollmorgen Automation Suite Integrated Development Environment (version 3.04.0.83119) - UnnamedProject kas - x
File Edit View Tools Window Help

ML ve | REE s KB Be v 0 OiALS Sin r m i gieH ]

Project Explarer X | . Controller:Matian:PipeNetwork x EtherCAT Webserver: 192, 168.0, 101 [

AEEEE | | Devices | Master | ENIFle | ESIFies | FSoE /PDO Connections
Name Type
~ g System Sinope ‘ )
v @ Controller [192.168.0.101] PDMM o... ! EtherCAT Devices
v | PLC

v I Programs [ Show only drives

v [§ Main SFC

B scan Devices

) ) % Name Vendor Product Model
[® MachineLogic SFC

1 AKD1 Kollmorgen AKD EtherCAT Drive (CoE) AKD-MO0606-MCEC-0000 01-19-00-002 1
[3 Subprograms

'§ Defines 2 AKD2 Kollmorgen AKD EtherCAT Drive (CoE) AKD-PO060S-NAEC-0000  01-13-00-004 1
v £ Motion
K3l Profiles
2 PipeNetwork
B Control Panel Panel
@+ Controller Add Device...
v == EtherCAT Scan Devices
& AKD1 Enable Online Config Mode
@] AKD_2 properies |
D Refer
& Fieldbus
D KVBProject KVB 2

(None)
(None)

FW Version  Drive Axis Number Mapped to Axis Simulated

w|nga
~|N/A

28 axp

Save parameters to NV memory

Upgrade Firmware Update the firmware of the selected AKD drive(s).

Project Explorer | Dictionary | Libraries |

5 Local: UnnamedProject:4

P mi@AHiTER

B= TR ESI XX (XML 3X45)

| Devices | Master | ENIFle | ESIFles | FSof / PDO Connections |

—

! EtherCAT Slave Information (ESI) Files

Save the parameter values of selected AKD driva(s) into the drive's non-volatie memory.

> % Beckhoff Automation GmbH

4 | Kellmorgen
4 AED-for-KASxmI

Mame Description

AKD AKD EtherCAT Drive (CoE)

Revision

[

4 Danaher_5300_5400_5600_5700_V& sl

Mame Description

5300_5400_5600_5700

5300,/5400,/5600/5700 EtherCAT Drive (CoE)

Revision

0

> 5300700 _41 2ol

7E Master BiEI % E EtherCAT 24 ER (th2/K/E Motion FHR)

pg. 11
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| Devices | Master | ENIFle | ESIFes | FSof /PDO Comnectons |
3 EtherCAT Master Settings

Cyde Time (ps)

Warking Counter Error Limit

|3 Errors in 1000 Frames o |

Metwork Usage

Frame Size (bytes) &4
Transmit Time (us) 6.72

Bandwidth Usage (%) 0.67

EFF EtherCAT THEIRE (BN AKD_1), HEM Properties, T |} Configuration Bt & AKD (AKD2G) 3kz18&, PDO Selection
¥%E$E PDO, &2 PDO Editor, CoE Init #1841k,

Proj lorer u| EtherCAT: AKD_1 B | EtherCAT: AKD_2
Project View | General Properties i i i ist i mmands
Mame Type
N ] System Sinope ‘
v @ Controller [10.50.68.44]... r AKD_1 (AKD) General Properties
> i PLC
» I Motion Information
@+ Controller Onboard 1/O Name: KD 1
wv = EtherCAT Description: AKD EtherCAT Drive (CoE)
[@] AKD_1 AKD Drive Vendor: Kollmargen
@ AKD_2 AKD Drive Product Code: 0x414B44 (4279108)
» & Coupler1 KBus Coupler Revision Number (from ESI file): 0x1A0000 {1703936)
ﬂ] References Revision Number (from device): 0x1A0000 (1703938)
& Fieldbus URL: Mot Available
& Control Panel Panel ESI File: C:\Users'william.gaffaa\AppDataiLocal Kollmargen KAS \Astrolabe \ESTAKD-for KAS, xml Import ESI File
[&) FaultReportPanel Panel T el
D KVBProject Kve 2
Topology
Port A, MII: EtherCAT Master
Port B, MIL: AKD_2 (1002)
Libraries | ProjectExplorer | Dictionary |
JLF LTV VOOV YV VSOOIV IUV VISV PN Db aa B X

ERINEY AKD PDO %03

pg. 12




EtherCAT: AKD_1 %]

| GeneralProperties. | 10 || Configuation | P00 SelectinMapping

! AKD_1 (AKD) PDO Selection/Mapping

Output (Rx) PDOs Input (Tx) PDOs
Select Output (Rx) PDOs Select Input {Tx) PDOs
v 0x1600 Outputs v 0x1B23 Inputs
Index | Subindex | Object Name | Size [bit] | PLC Variable Index | Subindex | Object Name | Size [bit] | PLC Variable
0x2044 0 Latch control word 16 A 0x2050 0 Paosition actual value 2 32
0x6040 0 Control word 16 Ay 0x20A5 0 Latch status word 16
0x60C1 1 Position demand value 32 Y| 0x20A8 0 Latch position 32
* 0x1601 Outputs 0x3470 4 AIN.VALUE 16 @* Managed in I/O tab
0xB6041 0 Status word 16
Index | Subindex | Object Name | Size [bit] | PLC Variable 0x6063 0 Position actual value 32
0x3470 3 AQUT.VALUE 16 @* Managed in I/O tab 0x606C 0 Velocity actual value 32
0x60B2 0 Additive torque value 16 iy 0x6077 0 Torque actual value 16
Ox60FE | 1 Digital outputs 32 @* Managed in I/O tab Ox60F4 0 Following errar 22
0x60FD | 0 Digital inputs 32 @* Managed in I/O tab

HMMIZHNFEEMNES, FIAERBIFTE 7 PipeNetWork B Axisl # Axis2 5 Master THERB L X R, BT HBERFINIFHRE
853

MASTER. GEAR1 A¥IS1

GEAR.2 A¥IS2

m SAMPLER

Add Comment MASTER

PMP

GEAR

+ + PHASER.
DERIVATOR.
IMTEGRATOR.
TRIGGER.
ADDER.

CAM
SYMCHR.OMIZER.
COMPARATOR
DELAY
COMNVERTOR.
AXIS

TRA M TRR A HERF:
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Transformer

T
11
DELAT

Saurce

d

dt

DERIY

i fit)

jz INTEGR

Canvertor

A B

SR

Nestination

HOEIJR: T8 MASTER, T PMP, #f#H SAMP

EFIEF: RS DERIV, 24> INTEGR, &l ADD, E4& SYNCH, FER DELAY, tb# COMPAR, ###E TRIGGER, % LL GEAR,

M3 CAM, #BA{mF% PHASER
$84: CONV
AR AXIS

O % EL GEAR3 . A CNV3 | {3fk%H AXIS3
YA
MASTER
MASTER
M&STER .
.
GEARZ *
.
GEAR. +

EOAGRLER 1.0 ; 5% EEE{k Ratio Slope Type BRIARK

pg. 14
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W7 GEAR : GEAR3 x

General Parameters

Ratio
Ratio Slope Type |Ratio Slope Max ~

Ratio Slope User (.0

Offset Slope Type |Offset Slope Max v

Offset Slope User (.0

Modulo False v

Cancel

M PipeNetWork E=EMEHA 11 MERIEXR, BT MUEMR=1HZEA 11 HRIEXR.

& EtherCAT BITEE, #E PipeNetWork H17E XY AXIS 3E E I Xt R Y LR a IRIR B =% L

| Devices Cyde Time XML ation File

i EtherCAT Devices

[] show only drives

Mame Model HW Information Mapped to Axis | Simulated | PDO Selection

AKD_1 AKD-B00307 Mot present N/A
AKD_2 AKD-B00307 Nat present AXIS1 N/A

e
1
2
3

Coupler_1  AKT-ECT-000-000 Mot present Yfies A

AXIS2
(Mane)

TP XY AXIS IR AR 1ERE R X SRR EAREE AR (F.

PLC 2% Programs 1E32
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Project View
MName Type
v g System Sinope

v I Controller
v I PLC
w | Programs
v [ Main SFC
[§ MachineLogic SFC
[ Subprograms
“§ Defines

v Maotion

a

K Profiles

i PipeNetwork
Control Panel Panel
Controller Onboard 1/0
EtherCAT

References

Fieldbus

KVEProject

Dx84@D

KVE 2

[192.168.0.101] PDMM o...

Main

Frstlevel | Conditon | Notes |

JInitialisation

(MLSTATUS STOPPED = MIMotionStatusi))

T
[
P

Act .
Pl

Starting

bi)
EBO

T
o8]
I

e}

-
i

({MLSTATUS_RUNHNING = MIMotionStatusi))

Running

-|15top all axes

i |

MIBlkIsReady (Fipelletwork MASTER) ;

Dot
Pl

Stop motion engine

N
PO

not bBEStop

MachineLogic

Proj rer X |
Project View [ Frstiere [ actons | b1 | n [ fo [ notes |
Name Type )
N ACT [Waiting for start
v g System Sinope o 4
v @ Controller [182.168.0.1011 POMM o...| =
v @ PLc =
v [if] Programs + T- MachineState >
. “6 H
v [ Main SRE Aot Rctivate motion
MachineLogic SFC i 2
[ Subprograms =% EQ
“§ Defines = // Check Bmis Status
. e = (axislStatus.5 = L or AxislStatus.€ = 1) and
v [} Motion 5 2 (AxisaStatus.5 = 1 or AmisaStatus.é = 1)
.i, Proﬁles o3 ) %it' Dowering up axes
5 PipeNetwork 1
Control Panel Panel b | =
@ Controller Onboard 1/0 3
> = EtherCAT Il
P References
= Mach: S =2
3, Fieldbus 3] ecmmestare
D KVBProject Kve 2 M

Act Automatic
1 D1

|

= MachineState <> 2

£ and deactivate

MachineState <> 1

wd

MLE1kTsReady(Pipelletwork MASTER)

7£ SFC £, Main 2, Machinelogic & Main §FEF (AESENMNEWRES XA, FTEAZAAXER)
4 SFC H8E: PLHEAMIT—X, NEEHNFT, POBRHEIBIT—R, Actions HERFAEMF SFC 2.
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4, BRIRBFTE
1#ik Main B84 545
FE—4 Initialisation #i81L
EPIERE: #WiRhEsE

P1 | N | PO | Notes

® ST/IL () FBD () FFLD

1 Printf('Initialisation', O, O, O,
3 kLedStatus[0] := FALSE;

4 kLedStatus[l] := FALSE;

5 kLedStatus[2] := FALSE;

g bLedStatus[3] := FLL3E:

-

9 MIMotionInit( LEEALF1000.0 };

ENRE: ZHRF
EPORRE: BIrMBEIE, B3I PipeNetWork HAYIE shE sk

i PO | Nates |
(® sT/IL () FBD () FFLD

HANT—HEM N B BGH TR EAERES

[——r— =

1 Printf({'Creation of motion objects',
3 S Create all CAM profiles

q Profiles (MLPR_CREATE PROFILES 1
5

& S Creates all motion objects

T PipeNetwork (MLPN CREATE OBJECTS

.I‘-

1

—— (MLSTATUS STOPPED = MIMotionStatus())

[ | [ 2ct Israreing

B3 Starting TR EtherCAT R4, B EH
EPLERE: JFFHR EtherCAT BINESL

PL | N | Po | Notes |

® sT/IL () FBD () FFLD

bLedStatus[0] := TRUE;

[ LI o8 I P

MLMotionStart ()
ENRE: BEEFR
EPORRE: RBEERF

pg. 17
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HEANT—F&MR ERBEETITRES

L | L& | A

?- ({HLSTATUS RUNNING = MIMotionStatus())

[ 1 M2 Thamems e B

W —RESEX—DH N EBNER, B HENE ZKEE (5120 20S) ZBEFHANT—H, N EtherCAT BWEN B [A#,
HIYIBRETEE, ER@EMES, AU TEER:

| Frstlevel | Actons | P1 [ N | P0 | Notes |

@ sT/1L ) FBD () FFLD

//BliEEthercaTE 2R
MLMotionStart () :
MotionBushctivate :=TRUE;
bMotionEngineStarted := FALSE:

5 No| po | Notes |
® sT/1L () FBD () FRLD

[T BEEEI B, 0 i, 200 ARk R

MotionBusTime (MotionBusActivate, T#20=);

I EE BN

MotionEngineStatus:=MLMotionStatus():
//MLSTATUS_NOT_INITIALISED O (*Motion not initialised*)
,-",-"H]'_STATUS_RU'NNING 1 (*Motion is running®)

&  //MLSTATUS_STOPPED 2 (*Motion is stopped*)

S IIHLSTATUS_ERROR 3 (*Motion is in error®)

/120 A EE RS &RE
IF MotionBusTime.Q THEN
IF MotionEngineStatus = 2 THEHN
MILMotionStart(): JFEEG
MotionBusActivate :=FALSE;
ELSE
MLMotionRstErr () JIEEERTE
END_IE;
ELSE
MotionBusActivate:=TRUE;
END IE;:

[/ EEERE
Inst_ECATMasterStatus( TRUE )
EtherCATSynStatus:=Inst_ECATMasterStatus.State;

[T

Sl s W R e

ok

miji

26 //EC_STATE_NO_CCMMUNICATICN 0 (* O0x00 = No Communication to device *)

27 ,-",-"EC_STATE_INIT 1 (* 0x01 = Device in Init state *)

28 ,-",-"EC_STATE_PREOP 2 (* O0x02 = Device in Pre-operational state *)
29 KIEC_STATE_BOOTSTRAP 3 (* 0x03 = Device in Bootstrap state *)

30 KIEC_STATE_SAFEOP 4 (* O0x04 = Device in Safe-Cperational state *)
31 f/EC_STATE_OP g8 (* O0x08 = Device in Operational state *)

33 //IAERLER

34 MotionBusActivate:=Plusel5( TRUE, T#15 )

® sT/1iL () FBD () FFLD

1 MotionBusActivate := TERIE;
2 bMotionEngineStarted := TRUE;

7£ FH# Dictionary 1 Main BEEIXNNMNETE

= [w Main
MotionBusRun BOOL
MotionBusTime TOM
Plusel13 blink
Inst ECATMasterStatus  ECATMasterStatus
MotionEngineStatus DINT
MotionBusActivate BOOL
MotionBusReset BOOL

[#] MCFB AKDFaultLookup1
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%= Running FFITNELKRESBCHEFRRER
EPLERE: XERERF

ENRE: RFERF

HPORE: REER

1£ Action . & SFC F#2 % Machinelogic

First Level Actions P N PO Motes

1 MachineLogic (H)

BHEEMHN: 25T E Estop A TRUE

I | yl

= bEStop

[ | [ 2ct IStoe all axes i

UL Stop all axes EAZREHAN, FUEILFREHNIED
FEPLERE: FHEERE N 0, ®REIRZ MachineState THIE 0 (0 22 1%,

FirstLevel | Actons | P1 | N | PO | Motes
(®) sT/IL () FBD () FFLD

o

1 2F5, 2285)

q

{

1 bLedStatus[3] := TRUE;:

2 bBLedStatus[Z2] := FALSE:

4 Printf('Stop axes', O, 0, 0, 0):

5 MIM=tRun (PipeNetwork .MASTER 14 , LEEAL#O.0);
=

T MachineState 1 = 0;

ENRE: REAERERF
EPORE: KRERER
BH&KMA: HMETHEEESI 07T (Ready OK)

L ey | A

T- MILBlkIsReady(PipeNetwork MASTER) ;

| [ | [ 2ct IStor motion encine j

R Stop motion engine FILIENE (EZEM#EFT PipeNetWork FENIEENI K R)
EPLERE: 1GRRMEERE, fEBR PipeNetWork HHYIERI < &
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P1 | N | PO | Notes |

®) sT/IL () FBD () FFLD

Printf ('PowerOf£', 0, 0, 0O, 0}

3 S Power off all axes

4 PipeNetwork (MLPH POWER_OFF a }:
L] kLedStatus[l] := FALSE;

o

S desactivate Pipes
PipeNetwork (MLPN DEACTIVATE 6 ):

W

ENEBE: ZEEF
EPORRE: HBRERF
BH &MY AT E Estop 4 FALSE, REIE=%

L = |

not bBEStop

11k Machinelogic BFFHRIBEFRESS=HRABFE. B3, F3. 25,
Z—+5: Waiting for start

HEPLERE: RERER

ENRE: REER

HEPORE: REREFRF

HNT—%M44: MachineState>0 Z&ERSHEANFHHEF

120 | 4

T- MachineState = 0

[ 1 I Ber Tamrivrara marsan Bl

"4 Activate motion JEUE PipeNetWork RHIIZ 5 TR SR
7E PLERE: BUF Pipes, fafR#hiEZZ] Pipes b, fEARM LFERE (B ERE @ REMX G M HFERRE)
PL [ N | PO | MNotes |

| Firstlevel | Actions |
@ sT/IL () FBD () FFLD

Printf('Activation Pipes', 0, 0, 0, 0}

S Bcoctivates the pipes
PipeNetwork (MLEN ACTIVATE 2 :

J/ Connect the axes to the pipes
PipeNetwork (HLFN CCHNECT 3 )

. R B S U U

9 Printf {'PowerCN', 0, 0, O, Q)
i

11 S/ Power on all axes
1z  PipeNetwork (MLFN POWER ON a9

N BRE EEERMAVATS
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| Firstlevel | Actions | P1 | N | Po | Motes |

(® sT/1L () FBD () FFLD
1 AxislStatus 29 = MLAxisStatus (PipeNetwork.AXTI51 18 );
2 LkxisZStatus 153 = MLAxisStatus (PipeNetwork.AXIS2 22 }):

Eit Description
0 Initialized (1 if initialized)
1 Power (1 if power i3 on)

Is linked to bit 1 (Switched on) of the Status Word
For more information on the status machine see "CANopen Status Machine”

Enabled (1 if enabled)
Is linked to bit 0 (Feady to switch on) of the Status Word

3 Found (1 if found on the network). EtherCAT [¢] state 1z Pre-Operational, see State Machine.
4 Configured (1 if configured) EtherCAT state iz Safe-Operational, see State Machine.

5 Running (1 if running) EtherCAT state iz Operational, see State Machine.

6 Error (1 if in error)
7
8
]

2

Simulated (1 if working with a simulated axis)
Connected (1 if a pipe i3 connected)
Warning (1 if the drive signals a warning)

10 Stopping (1 if the drive i3 performing a Stop)
11 Stopped (1 if the drive has finizshed the Stop)
12t0  Reserved

31

EPORRE: BERFR
HANT—H%M0: HEERM EFE, THRE

SF Check Zxis Status

—r— (BxislStatus.5 = 1 or BAxislStatus.c = 1) and
2 (BxisZStatus.5 = 1 or BAxisZStatus.c = 1)
[ N T [ — g
¥ =4 Powering up axes RERERF EAHX
I Act.|Powering up axzes
Pl
3 i
MachineState = 2 HachineState = 1 MachineState = 0
3 101 201

#ME:  Automatic BEIER
HANEME MachineState=2  IRH & MachineState<>2 BYEEZFIEE=25
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=  MachineState = 2

107]

BCt | Butomatic

D1
4 ol
DO

= HMachineState <> 2

‘101{

102]

r

-
3

T P1EXE: ﬁm?

\.___

. —#= A 0.0 K% MachineSpped

Pl“ﬁw

® s7/1L () FBD () FFLD

1 Printf ('BAuto Mode l, 0, 0, 0}):
3 Sf Start motion
<4 MLMztEun (PipeMetwork.Master 14 , MachineSpeed 0.0 ):
g
&
ANEBE: HEEREMYEEA—BN, FHREEEFET REEEEE.
M| Po | Notes |
st/ O FED @ FRLD
- El Metwork #1
£ [
& L <> MLMstRun
i
7 U En o] Q
: 0.0 14
i |1 MachineSpeed 1M1 PipeNetwork MASTER BlocklD
# 0.0 0.0
- lastMachineSpeed IN2 MachineSpeed
-ﬁ —
o Bl Network #2
= M
< L 1
L
= | En OK
= 0.0 0.0
m U MachineSpeed I Q — lastMachineSpeed
i
o IEnd of Module

EPORE: REER

) 101 % Manual FEIiEF

A& MachineState=1
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mmm= MachineState = 1

[ Act.|Manual
101 =
(oo

mommm MachineState <> 1

EPLERE: FiHir%s

ﬁ'StLE‘lrE‘ﬁdlﬂ'lS

\.___

RI1E1T
| M

ERE

P1 | PO

, —M&%F 0.0 % TravelSpeed
| Notes |

(® sT/IL () FBD () FFLD

Printf {"Manual modes',

3 S/ Btart motion

: MLM=tERun (FipeNetwork.Master
5

&

AENEE: 1. SR EEREMYFEER
2. BN BEEAITE

3. AL EEMIES

| Firstlevel | Actions | P1 | N | PO | Notes

e Me WM

2

14 ,

—H i, FHIREREEREET REREERE.
S FHAf%, THFEENE] MasterAbsPos A1 E F .,
FIARE, FHFEEN MasterDeltaPos JEES,

TravelSpeed

0.0 ):

() sTyiL () FBD (@) FFLD
ooy T T T T
------ B Metwork #1
3| L
* L <= MLMstRun
Ed
En Q En Q
= 0.0 14
| | TravelSpeed 1IN PipeNetwork. MASTER ~ »>—{BlockiD
P 0.0 0.0
lastTravelSpeed >— M2 TravelSpeed >— Speed
ed
= |
B Metwork #2
<
h
= MLMstAbs 1
i bMasterAbs
o {P| En Q En 0K
— 14 0.0
PipeMetwork MASTER >~ BlockiD 0.0 SN Q > TravelSpeed
| 0.0
=g MasterAbsPos “—{Position
A
— B Metwork #3
| [
| L MLMstRel 1
bMasterRel
e | | P} En Q En oK
o 14 0.0
s || PipeNetwork MASTER “—BlockiD 0.0 SN Q = TravelSpeed
ouk 900
(ol MasterDeltaPos " DeltaPosition
=
= ||| = Network #4

SRR E
wE,
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7 MASTER : MASTER

General Parameters

Sampling Period [1.0

Maode Modulo v
Modulo Position |360.0

Travel Speed  (1000.0

Acceleration 10000.0

Deceleraion  (10000.0

Initial Position

Cancel

=]
=

EPORRE: EBERFR

~ Motion/Pipe Network

{vvvvvvvyvy

Adder
Ao
Block
CAM
Comparator
Converter
Delay
Derivator
Gear
Integrator
Master
B MLMsthbs Dees an absolute move,
M MLMstadd Dees an additive move.
W3 MLMstForcePos  Forces the specified position,
W3 MLMstinit Initializes a master object (TMP generator).
MR MLMstReadAccel Gets the present acceleration valus of 3 master black.
MR MLMstReadDecel Gets the present deceleration valus of 2 master black.
MR MLMstReadinitPos Gets the initial position of 2 master black.
ME MLMstReadSpeed Gets the speed of a master block,

M3 MLMstRel Does a Relative move.
M3 MLMstRun Jogs at the specified speed.
WA MLMstStatus Returns the status of the generator.

W MLMstWriteAccel Sets the acceleration of a master block.
M MLMstWriteDecel ~Sets the deceleration of a master block.
M MLMstWritelnitPos Sets the initial position of a master block.
W MLMstWriteSpeed Sets the speed of a master block.

28 20125 Stop axes, power off and deactivate motion zfTIdFEFAE Eibizs), £FE, BEEmXR

E&F0 Main BN MR —+F,

HNEAM: MachineState=0 IRHEFMH: FHF1E Ready BKEEZE|IE—H

= MachineState = 0

Lot . [Stop axes, power off and
201 Bl deactivate motion

202 HMLBl1kIsReady(PipeNetwork MRSTER)

EPLERE: THEEREZE O

| Fistlevel | Actions | P1 | N | PO | Notes |
(@) ST/IL () FBD () FFLD

1 Princf('S5top axes', 0, O, 0, 0O};
3 MLMstEun (PipeNetwork.MASTER 14
4 bLedStatus[2] := FALSE;
ENRE: SRHEER
#PORE: Rafisskftee, BBEaXR
i PO | Motes |
® sT/1L () FED () FFLD
1 Printf('PowexrOff', 0O, 0, 0, 0);
3 ff Power off all axes
4  PipeNetwork (MLEN POWER OFF 5 }:
5 bLedStatus[l] := FALSE:
&
7 S/ desactivate Pipes
8 FipeNetwork (MLPN_DEACTIVATE 1z
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BRI EEARIAY PipeNetWork &R 0 HRLE?

Motion Control Inquiry Functions Position setting
ML AxisPower ML AxisAbs ML AzxizGenPos ML AxisWritePos
ML AxisPowerDOff ML AxisAdd ML AxisPipePos MLAxisReAlign
ML AxisMoveVel MLA=xizCmdPos
ML AxisRel ML AxisReadActPos
ML AxisStop MLA=xizFBackPos
ML AxisStatus
ML AzxizReadGenStatus
MLAxisGenlIsRdy
ML A=xizTimeStamp
ML AxizDriveNumber

7

T —ENRR SIS B R
RAERR F1LEH
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