AN-057

AADVANCED _ _ |
A MOTION CONTROLS Two-Axis EtherCAT Field Bus MACC Tutorial

Purpose:
This document is a Click&Move® tutorial for the operation of a TWO-AXIS EtherCAT MACC project.

Document Notation:
This document references various buttons and tabs on the C&M desktop. Many actions may be
accomplished in multiple ways. This document highlights just one way to use the tool.

Hardware:
e You will need a Windows PC (Win-Xp, Win7, Win10) with an ethernet adaptor.
e Two ADVANCED Motion Controls’ EtherCAT drives with attached motors.
e MACCO02c controller. (MACCO02b also works but requires additional USB-Ethernet adaptor)

(The MACCO02 Demo kit with EtherCAT contains everything needed except a CAT5 cable for the PC)

NOTE ON MACCO02b Ethernet Ports
The MACCO02b does not include a second ethernet port. Use a USB to Ethernet adapter
connected to the USB port P3 of the MACCO02b as the second adapter. When connected
the USB device is normally assigned to Ethl: and you can proceed with the configuration.
NOTE
The USB-Ethernet adapter must be connected before power on to initialize correctly.
You must use an adaptor with compatible chip set, see the MACCO02 data sheet.

Software:
e Windows XP or Win7 or Win10.
o Click&Move Version 5.4.3d and the CandM-5.4.3d-GAX_ARM.exe compiler extension.
e The Project folder is TwoAxisEtherCatMacc.

NOTE ON THE DEMO BOX
The drives and MACC in the AMC DEMO BOX were tuned and configured at AMC

No additional drive or MACC configuration is required

Demo Kit MACCO2 Ethernet port IP addresses were changed from the default
configuration.

EthO: on connector P2 is assigned IP address 192.168.101.50
Ethl: on connector P10 is assigned IP address 192.168.100.50
(For MACCO02b The USB-Adaptor is Eth1)
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Preparing the Hardware:
** 1f you use a Demo Box, all components have been prepared and you can skip this
section **
Motor Tuning —
The EtherCAT drives need to be configured and tuned to operate with the connected motors. Use the

latest version of DriveWare from ADVANCED Motion Controls to configure and tune the drives as
needed.

Drive Addressing —
The drive address switches must be set to 01 and 02. The actual axis assignment is determined by the
position of the drive in the physical connection.

MACC EthO: and Ethl: IP Addresses -

For maximum performance we need to reserve EthO: for the EtherCAT field bus. The default
configuration of the MACC assigns EthO: IP address 192.168.100.50. That is the IP address used in all
the example projects and documents. To prevent confusion later in this project the MACC Eth0: and
Ethl: assignments are swapped.

Please modify the Linux interfaces configuration file to assign Eth0O: and Eth1l: as follows:

EthO = 192.168.101.50
Ethl =192.168.100.50

Connecting the Field Bus:
Connect a network cable from the MACCO02c¢ connector P2 to the first drive’s input connector P3. And
another cable from the first drive’s output connector P4, to the second drive’s input connector P3.

Copy the project:
Copy the C&M project into the Click and Move Projects folder.

C:\CandM\Working_5 4 3d\Projects\TwoAxisEtherCatMacc

If your installed version of Click&Move differs from the version that created the project you will need to
import and build before you can open or run the project.

Note: The supplied project was created using C&M version 5.4.3d
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Ethernet Adaptor Settings:
Use the Windows Control Panel to configure the Ipv4 IP address of your adaptor to communicate with
the MACC. The MACC listens on IP address 192.168.100.50 and we need an address for the PC that
differs only for the last number. As an example, you can set your adaptor to 192.168.100.33.
Open a command prompt and ping the MACC with the command;

C:>ping 192.168.100.50

You get a response from the MACC shown below. If the ping fails, check the configurations and the
connection between the MACC and the PC.

i

Ping statistics for 192_168.1868_.5@:
Packets: Sent = 4, Recedived = B, Lost = 4 {188» loss>,

C:wUserssdwoolever>ping 192.168.16808.58

Pinging 192_168_188.58 with 32 hytes of data:
192.168.188.5@: hytes=32 time=1ms TTL=64
192.168.188.58: hytes=32 time{lms TTL=64
192.168.188.58: hytes=32 time<ims TTL=64

Reply from 192.168.18A.58: bhytes=32 time<ims TTL=64

Ping statistics for 192_168.1868._.5@:

Packets: Sent = 4, Received = 4, Lost = B (B» loss>,
Approximate round trip times in milli-—seconds:

Minimum = Bms, Maximum = ims, Average = Bms

Project Organization:
When finished our project will have control code running on the MACC and HMI code running on the
PC, and a third program called the GATEWAY linking the HMI to the MACC. The MACC and gateway
communicate over ethernet using UDP. The gateway and the HMI communicate with a shared
memory.

PC COMPUTER MACC

.- -
% Shared Memory ubP

Running Multiple Programs:
The Click&Move IDE can only run and trace one program at a time. Our project necessitates running
three programs at the same time. We accomplish this by creating a packaged project that contains the
HMI and gateway. We can run the package stand-alone while we use the C&M IDE to debug and trace
the control logic.
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Overview of Steps to Build and Run the MACC project:
1 — Build the Control Logic

2 — Download Control Logic to the MACC
3 — Create the Gateway

4 — Build the Gateway

5 — Package the HMI and Gateway

6 — Run the packaged project

7 — Run the Control Logic

Open the Project:
Only one project may be open at a time. Use File and Close Project to close any open project.
To open a C&M project click File and Open Project.
M Click&Move Desktop- C:\CandM\Working_5_4_3d\Projects\TwoAx =101 x|
File Project Run Interface Virtual machine Collected C&M application Tools Settings  Window Help

FEEEE R N LYY ELIEE

Target platform : MAL

The Open Project window appears.
Click the ellipse button (3 dots) and set the PARENT DIRECTORY to

C:\CandM\Working_5 4 3d\Projects.

o

Fle Progct Run Interfoce Vrtusmachine Collected CiM applcaton Toos Settngs Window Heb

In the dropdown window select the project TwoAxisEtherCatMacc and click OK.

S|
Project name
Froject thumb view 0N 7
Project parent divectory Otz
IE.\CandM\Wulklng_5_4_3d\Pm|ects _I
Project directany:
|E WCandMYwarking_5_4_3d%Projects\T wodxisEtherCatM acc
oK I Cancel Help
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Setting Target Properties:

X Click&Move Desktop- C:\CandM\Working_5_4_3d\Projects\TwoAxisEthe - IEllil

File Project Rum Interface Virtual machine Collected C&M application Tools Settings  Window Help

BB -» 1B 4 @%@ TR N8| 7-

Open the Project Options from the Project tab on the desktop.
Select the target platform tab.

| Target platform : MAL ‘

=1oix|

X Click&Move Desktop- C:\CandM\Working_5_4_3d\Projects\Two

File | Project Run Interface Virtual machine Collected C&M application Tools Settings Window Help

& Build (compile only latest changes) 3 E 4 . ‘ 23 ‘ & ‘ 2 - | |Target platform : PCW!
~—=  Rebuild (complete recompile)
Delete C&M generated files
_~ Open XML property file editor
Q Validate all property and config XML files
IE‘ Open HTML project description file a &
ﬁ Open HTML FB help file Jettsd it i) GEMETE

Replace FBD editor (Eagle) settings with defaults

- Options
4 Click this menu item, select a tab and press F1 for help.
The topics in this chapter describe various project specific se

Choose the MAL-MACC — GAX — ARM compiler.

x
Target platfom | Diesktop options | Debugger options | Target properties | Load path |
= BCE - Borland 5.5 command line compiler
) GAL - AR CortextsS compiler Lsing Linus braties
7 PRI~ PR [Fuiitsu SR Cortes M3 Micracontallen Sard] with MicroC/0 5] 1 G- ARM Corterta compiler
& RAL T MAT (M ohion Altomation Contolier Cand] wilk Ui * GAX - ARM Cortexéd compiler using Henamai ibraries
) P - PL with [Ntime 1 G - Programable AME Senvo Drive for MicoBlaze
€ Rl R with Lt € Gl - GOE Cross Compiler 0 Windows for 288 Linux
™ PLW - PC with Microsoft Windaws ) GBS - MinGiw/Ed) aee compiler (Wersion 4.6.0]
£ PEwEL - P with B bit Microsoft Windows = MEW- WinGEWaZ e compier (Version 4.7/2]
" PLA - AMC programmable serva drive platform A MY - Microsoft Wisual
1 - Miciosoft Wisual C++ compiler prepared for (Nlime
) RAL - AR Cartert7 compiler for, A asphem Pl 2
Apply
Please, download pluging for other supparted (gray) platforms!
0K | Cancel I Help |

Click the Target properties tab and verify the following settings.

Project options - Target platform: MAL 5'

Target D\allulml Deskiop Upllunsl Debugger options

Cannect retry
Host IP address: 192|168 _|100 _|50 se Ip address delay: 4000 ms
Communication
Evample: 132,168,100 0 sl ||| (T 00 me

Fast command [gnn
timeaut:

s d
Potrangs:  [50000  -[50000 Ezﬁaﬁi’:mgwand ‘ Fro CTMANS 30000 g

‘ Projectld: | ¥ Use defaut

ms

11

FTP propertie:
Pait: |21 V¥ Use default

User name: Iluul
Password: I“"““

Set default I Apply
oK I Cancel Help |
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Building the Control Logic:

! Click&Move Desktop- C:\CandM\Working_5_4_3d\Projects\TwoAxisEthe

File Project Rum Interface Virtual machine Collected C&M application Tools Settings  Window Help

=10l x|

FEENCEL

44/ 2HM M B ?-

‘ Target platform M.t’-‘«L|

Click the LARGE pyramid button 4 to run a complete build or the smaller one to just build changes.
After build completes, review the Message Window for the build results.

Package the Project:

Create a package to download to the MACC.
Click File, and then Package_Collected_Application_From_Project.
The package process begins -

File Project Run Interface Virtualmachine Collected C&M application Tools Settngs Window Help

New FED (schematic) N L R

Target platfom : MAL‘

Open FBD (schematic)

Import FBD {schematic) - o [l ]

View FEDs (schematics) -
TwoAxisEtherCetMace

e praject,.,

Open project jects\TwoknisEtherCatMace

i —— iractory ..

Save project as.. neme: C:\CandM\WOF44A~1\Projects

Delete profect... PROGRA~Z /A-M-C/CANDM_~4/System/MAKEFI-1'

Import project... JORXI~2/GENZRA~1/ INTERM~1/COLLEC~1/
AoisE TwohxisE A

5 lsCEm/MakEF:LIEs/PackEdAppllceciDn/CandM,Slgn,)cml
Packae coleciot application ROM PrOJect | LEvT SETRaRCarNass TrnEut T nanrarie meDs b snaRE Y ME
Package collected application for release
Create gateway to project
Create a Packaged application directory structure from a collected application
Exit aeated in the "Collected Application/Create” menu
This directory then may be copied to a run-tme device (.. an industrial PC or
CMCopy C:/BROGRA~2/A-M-C/CANDM_~4, control card) along with the run.bat file in its root.
C:/CandM/Working_5_4_%d/Projects/Twok Twok T FE
Rins

And the package process ends -

What's next?

1. Set the IP address of the remote device and the host PC

2. Connect your MACC to your PC with an Ethernet cable and Power it up
3. Download your Packaged application to your MACC by Tools/.. menu
4. Start your remote application by Run/Load C&M Package and run

5. The Debugger and MIN-HMI is now functional

6. Generate a C&M-HMI interface for your PC by File/Create gateway to project menu

See also: C&M-MC help/Download application to remote device/
Download Packaged application to a MACC
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Down Load the Control Program to the MACC:
Click the Tools tab on the C&M Desktop and then click —

Download Packaged_ Application_to_Remote_Target

B Click&Move Desktop- C:\CandM\Working_5_4_3d\Projects\TwoAxisEH —|ol x|
File Project Run Interface Virtual machine Collected C&M application | Tools Settings Window Help

Convert CANOpen DCF to CDS file
Run Application Image Dawnload Server

Run FTP Cliant

Fizldbys 5 Download Packaged application to remote device

Merge File Download the Packaged application in the project directory, according the settings
in "Project/Options /Target properties”, via
The remote device may be a8 MACC (Motion Automahon Control Card) or a PC with
Linux or Windows OS.
Project must be rebuilt for the remote platform before downloading!

Pro j ect /Tunﬂxl“Ethel CatMacc /TwolxisEtherCatMaccPac

v A TG A bl T AU SN 1 Rl G A

ot candn/Twofixis therCatHac Package A% HAL Sys ten/Liha ALL_HAL1ibAxisCoParantmp
1Dpcs000c3  mp

CHMOD = /nonen-nntr:andn/runnxrrche.-CatnaccPackagecnx _MAL/SystemLibs /ALL_MAL-13

biixis CoParaninpllpexooo3InplGhL. o to 755

PUT: G:/CandMAlorking 5_4_3d/Projects TuoxisEtherCatMace TuofixisEtherCatMaccPac)

kageGAR MALNSystem\LibswALL MALN1ibAxisCoParanlnplDpoxcoodImplGAf.so —> chemesrol

ot/candn/TuofxisEtherCatMace PackageGRX_MAL/Sys tem Libs AALL_MAL/1ibAxisCoParaninp

1Dpesoexx3ImplGAX . so

CHMOD: /home /root/candm/TuofAxisEther! Catﬂacc?ackageﬁﬂx _MAL/System/Lihs /ALL_MAL/1i]
25!

cto TueixisEthor GatHaco, TuoflxisEthorCattacePas
kageGAR_HALNS ys tan L ibe “ATL MALN1ihAx isCoParan] nplbpcxxed ImpLRAL 0 3 chome.ro)
oc/candn, Tuofixds FihorCatMacePackageGii HAL Systen/Liba AL | R i iotoPen anlnp)
1Dpcoocxx3 I mpLRAL. 5

CHMOD : /honen-nnt/:amlm/runnxrrche.-Catnaccpackagecnx _MAL/SystemLibs /ALL_MAL-13

xisGoParanl nplDpcxxacd InplRAL. S0 to

BT -G Canatobe ching & A" Prs joc bt ueRxisEtherCatMace TuofixisEcherCatHaccPac
lage GAK_MALSSys comLABSMALL_MALNLLbAx LsCoParan i 1Dpe xoox mplGAL. g0 > '“hone /rog
't /candm/Tuofx ‘therCatMaccPackageGAX_MAL/SystensLibs/ALL_MAL/1libAxisCoParanImpl]
DpcxxxxImplGRL s

The Download completes.

I x|

Packaged application downloaded to the target device successfully!
What's next?.

1. Start your remote application by Run/Load C&M Package and run

2, The Debugger and MIN-HMI is now functional

3. Generate a C&M-HMI interface for your PC by File/Create gateway to
project menu

See also: CEBM-MC help/Download application to remote device/
Download Packaged application to MACC or PC with Linux
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Create the Gateway Project:
On the C&M Desktop Click File and create gateway project. The gateway project is created and stored
in the project folder, see below.

NOTE: You cannot overwrite an existing Gateway. If you need to regenerate the gateway first
use Windows explorer to delete the old CMGateway folder.

=

 Projects

B | TwohAxisEtherCatMace

| CandM_HMI

J CandM_MIN_HMI

l CMGateway

; Config
, Docs

| Generated
Projlbr

Open the Gateway Project:
First close the TwoAxisEtherCatMacc project then click File and Open Project. Use the Ellipse button
in the open project window to set the parent folder —

C:\CandM\Working_5 4 3d\Projects\TwoAxisEtherCatMacc
x|

Project name
Praject thumb view ON v

I Chi G aterway ﬂ

Praoject parent directory Details »» |

IE:'\EandM Wwiarking 5 4_3d\Projects\TwadsisEtherCathd ace

Project directory:
|C:\CandM Wa'orking_5_4_3dYProjectsh T wodsisE therCathd acchCh Gateway

ak. | Cancel | Help |

From the dropdown selection choose the CMGateway project and click OK.

Build the Gateway Project:

Click the LARGE pyramid button 4 to build the Gateway project. After build completes, review the
Message Window for the build results.
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Create the HMI + Gateway Collected Application:
D Click&Move Desktop- C:\CandM\Working_5_4_3d\Projects\TwoAxisEthe - 10] x|

File Project Run Interface Virtual machine Collected CEBM application Tools Settings  Window Help

NEECEE L B

| Target platform : MaL |

Click on the Collected C&M application tab and then on Create. Accept PCW as the selected target.
(The HMI+Gateway collected app runs on PC windows)

Select target x|

Target name

oK I Cancel |

Enter a name for the collected application, for example — TwoAxisEcatMaccHmI

Click OK when ready.
x|

Application name
IT widisE cath accHmi

Application parent directory

IE Candtd“wWorking_5_4_3d\Collectedapplications |

Mew application directary
|E WCandiWworking_5_4_3d'\CollectedépplicationshT wobwsisE cathd accHmi

oK I Cancel |

The collected application window appears. We add the programs to be packaged into the left pane.
We need to add the Gateway and the HMI programs to the collection.

3 Collected Application - TwoAxisEcatMaccHmi [ 3]
Projects Property Files
Add project | Setup
Add wvirtual device | Walidate all
Delete | Help [F1]
v |
Dovin |
B
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Adding the Gateway:
Click the Add project button, and the Add project to Application window pops up.
Click the ellipse button (3 dots) and browse for folder opens.
Browse to select the C:\CandM\Working_5 4 3d\Projects\TwoAxisEtherCatMacc folder

Add project to Application x|

Project name
|CrGatewapiMGw_PCw) |

Project parent directory

24 Candhd s sk therCath ac)

Project directarny:
C:ACandh\warking_5_4_3d\ProjectshT wohsisE therCatt acc\CM G ateway[MGW_PC

aK I Cancel |
Select CMGateway(MGW_PCW) From the dropdown selection and click OK.

Adding the HMI:
Click the Add project button, and the Add project to Application window pops up.
Click the ellipse button (3 dots) and the browse for folder opens.
Browse to select the C:\CandM\Working_5 4 3d\Projects folder.

Add project to Application x|

Project name

HSE_3dPrinterMGi’_PCw) j
MACCOZhT wodisModBusE catDemo_4-18-18_\Candh_MIN_HMI[ALL_PCwWPC
MC_FEB_OperationDemo_2x EF_MACCIO2[MGW_POW)
MC_FB_OperationDema_2x EF_MACCIO2A\CandM_HMI[ALL PCW)

MC_FB_DperationDeme_2s_EF_MACCIDZ5Candv_MIN_HMIALL_PCWAPTW)
Tusoduist therCatM aco(M G

[[aLL P
atvdbd_b IN_HbI[ALL_
TwodgisEtherCatPo(M Gw_PCWw)
TwoduisEtherCatPc\Candt_HMI[ALL_PCw|
TwaduisEtherCatPc\Candb_MIN_HMI[ALL_PCwAPCW]
TwodgisEtherCatPo_[MGW_PCW] - must be imported! =
TwodsisEtherCatPe \CandM_MIN_HMIALL PCWAPCW] - must be imported! <

Select TwoAxisEtherCatMacc\CandM_HMI(ALL_PC) from the dropdown selection.

CuPCW)

You will see:
=10l x|
Projects Propety Files
O i et ?Wﬁiﬁ?iﬁ:&ﬁiﬁ{?ﬂdm_HMm (BLL_ i
ek vitual deviee Validate all
Delets Heln F1)
Up
Down
=
[
[a]

Click OK, the package is created and the window closes.
E:_] Click&Mowve Desktop- C:\CandM\Working_5_4_3d\Projects\TwoAxisEt - IEllﬂ
File Project Run Interface Virtual machine Collected C&M application Tools  Settings  Window Help

B -» 1B+ e P> h > Molal?-

| Target platform : MAL ‘
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Open the Control Logic:
Before we can run the MACC we need to close the Gateway and re-open the Control Logic. Click
File, Close project (and the Gateway Closes). Click File, Open project and the Open Project
window pops up. Click the ellipse button (3 dots) and browse to select the
C:\CandM\Working_5_4_ 3d\Projects folder and click OK.

Browse for Folder x|

Select parent directory of project

| Working_5_4_3a |
| Working_5_4 3c

= . Working_5_4_3d

| Collectedapplications

J Common J
. Examples

. PackedCollectedApplications
|

| TwohxisEtherCatMacc

| TwoAxisEtherCatPc -
! | _>|_I

oK I Cancel |

H EH

Select the TwoAxisEtherCatMacc project from the dropdown list and click OK.

Open project il

Froject name
Froject thurnb wiew OM W

I TwodisEtherCathd acc j

Project parent directory Details »> |

IC: WCandMYwiorking_5_4_3d4Projects |

Froject directarny:
|C:\CandM\‘v\-"orking_E_4_3d\F'roiects\T wodzizEtherCattd acc

Cancel Help

Release Date: Revision: ADVANCED Motion Controls - 3805 Calle Tecate, Camarillo, CA, 93012
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Starting the Application:
We start the TwoAxisEtherCatMacc application in two steps. First start the Collected Application and
second start the application downloaded to the MACC.

Starting the Collected App:

L‘l" Click&Move Desktop- G\CandM\Working_5_4_3d\\Projects) Twa

File Project Run Interface Virtual machine Collected C&M application Tools Settings  Window Help

=10l x|

FEE I R R L R

Click the Collectd_C&M_application tab on the desk top and choose Run and the Open
Application window pops up. From the dropdown selection choose TwoAxisEtherCatMaccHmi and

click OK.
x|

Application name

crank j

crark
fart
IndexingDrive_xd_HMIMonitar
MC_FB_perationDema_2x_EF_MACCIOZ
tt

TwoduisE cathd accHmi
fiizk therl athd accHmi

Cancel

Two Axis Ether-Cat Demo

E-Cat Power Fault
© 0 O

es | velocity
10

2 |0

Copyght & AMC 012
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Starting the control logic:
X Click&Move Desktop- C:\CandM\Working_5_4_3d\Projects\TwoAxisEtherCat _|E||i|

File Project Run Interface Virtual machine Collected C&M application Tools Settings  Window Help

| Target platform : MAL ‘

BB -» 1B 4 @%@ TR N8| 7-
a0

£

button.

To start the MACC application click the run

If everything is working, after some seconds the Ether-Cat indicator on the HMI will turn Green.
Click the Power button to enable the drives set your target positions and speeds and start a move.

Stopping the Application:

LH
|
wid

You can stop the control logic for this project at any time, click the stop * button. All motion will

stop.
You can stop the Hmi+Gateway, just click Collected_C&M_Application and Close All.

Working_5_4_3d\Projects\TwoAxisEtherCat
machine | Collected C&M application Tools  Settings  Window Help

i| G [k Seate. ﬁg Target |
View con -
Run...
Delete. ..
COpY a5,
Close

Project Compon
Close
Close all running collected applications.
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Additional Notes About MACC Projects

1 You must re-package and then download the package to the target (MACC) if
you make changes to the control logic. (Else the project file and downloaded
app are out of sync)

2 You must re-create the gateway each time you make changes to the type or
number of variables shared between the control logic and the HMI.

3 You need to change the compiler selection to PCW before making changes to
the HMI and back to the MACC compiler for everything else.
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