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CHAPTER 1 :: INTRODUCTON

1 Comi ECAT

1.1 Overview

111
¢ )
11.2
( ~ )
113
114
Microsoft
Borland
115

ComiECAT

Windows  Microsoft Corp.
Visual C++ Microsoft Corp.
Visual Basic Microsoft Corp.
C++ Builder

Borland Software Corp.

Delphi  Borland Software Corp.
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(Chapter) « )
ComiECAT

116

(Chapter)

(Motor)

(Servo Pack)

(Servo Drive)

(Step Drive)

(Servo System)

(Command Pulse) (Pulse)

ETHERCAT
(Feedback Pulse) (Encoder) (Pulse)
ETHERCAT NC

(ETHERCAT Network | ETHERCAT

Controller)

1
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—
2

- (Function)
A .




CHAPTER 1 :: INTRODUCTON

(Function)

1C




COMIZOALX551 / LX552 / LX55 4 SOFTWARE DEVELOPMENTKIT

1.2 Features

ETHERCAT ComiECAT
121
ComiECAT Microsoft DLL(Dynamic Link Library)
) , DLL
1.2.2
RAD(Rapid Application Development) ,
( ) ComiECAT
123
(Parameter)
, . , COmECAT
124
ComiECAT
: C )
125
.NET Framework C #(Sharp , Visual Basic RAD(Rapid

Application D evelopnent) ComiECAT + « )
« )
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Before working with
ComIECAT
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EtherCAT & ComiECAT

2 EtherCAT &Comi ECAT

EtherCAT /

2.1 EtherCAT
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EtherCAT (Ethernet for Control Automation Technology)

EtherCAT

2.2 ComiECAT

LX551 / LX552 / LX554

LX551 / LX552 / LX554

ComiECAT
EtherCAT (Network Controller) LX551 /
LX552 / LX554
2.2.1 Comi ECAT
COmiECAT k i 1€ gt 1 €4 A FWi > (Dynamic Link Library) T _ 41Tez
E” He X =|= Ti T Visual C++, Visual Basic .NET Framework _ 1 Visual C#, Visual J# ¢
P14 C++ Buider #t , Delphi#t 4 1 ®y Visual Fortan¥ 1 0, e L

222

ComiECAT

ecGn_LoadDevices

(Device Initialize) | ecGn_UnLoadDevices

ecNet_SetAlState

(Net Interface) ecNet_GetAlState
ecCfg_SetNetConfig
(ECAT Config) ecCfg_GetNetConfig
ecSlv Sividx2PhysAddr
(Slave I/F) ecSlv_PhysAddr2Slividx
ecmSxMot_MoveStart
(Motion Single | ecmSxMot_MoveToStart
AXis)
ecmIxMot_LineStart
(Motion ecmIxMot_LineToStart

Interpolate)
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Chepier

Development Environment for
ComIiECAT
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3 Com IECAT
3.1
Supported Development Environment
Visual C++ 6.0 Enterprise
Power Builder H it
VS2003,
C# (Sharp) VS2005
‘J | Builder 5,
I Builder 6
— C++ Builder
Boralnd Visual Basic 2006
Borland
International Delphi 5, Architect,
A Delphi 6, Professional,
| Borland . -
S . Delphi 7 Enterprise
[ Development Delphi
L Studio
Sybase Visual Basic .NET 2006
C# (Sharp) BDS 2006
| C++ Builder ~ Turbo C++
- Borland Turbo Delphi
International ; / Turbo
Microsoft G Eniltlar D6|ph| Delphi
Borland for NET
T .
urbo Series C# (Sharp) Turbo C#
PowerBuilder
8,
Sybase . PowerBuilder
PowerBuilder PowerBuilder 9,
PowerBuilder
105
4
ComiECAT , Dynamic Link
Library ComiECAT
Appendix( )

1€
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3.2 ComiECAT

ComiECAT k COMIZOA LX551/ LX5 52 / LX554
( ) API

ComiECAT L tintegration EtherCAT System Control Application Programming Interfade

(Function)
« ) API

Integration EtherCAT System
Control Application
Programming Interface

ComiECAT(API) .

HAL(Hardware
Abstract Layer) [ — u HARDWARE

31 ComiECAT
3.2.1 HARDWARE Layer
API ComiECAT
3.2.2 HAL(Hardware Abstract Layer)
Hardware Device COmiECAT # EtherCAT “

( ) ComiECAT

17
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COMIZOA
ComiECAT

API
HAL(Hardware Abstrad Layer)

3.2.3 Comi ECAT Layer (API Layer)
Windows 98/ME/2000/XP/Vist /7
Integration EtherCAT System Control API,
ComiECAT

COmiECAT k ( ) ,

3.2.4 ComiECAT

MS VC++ B”E‘J}%ff Borland Delphi  MS Visual Basic MS G#(C Sharp
ComiECAT ComiECATSDK ComiECATSDK
_Api.h _Api.h
ComiECATSDK ComiECATSDK
_Loadetcpp _Loadercpp
COmIECAT ComECATSDK ComiECATSDK ComiECATSDK ComiECATSDK ComiECATSDK
PAS .BAS .CS
( ) _Def.h _Def.h
ComiECATSDK ComiECATSDK
_Err.h _Err.h
ComiECATSDK ComiECATSDK
_SydPef.h _SyDef.h
5ComiSSCNET3
Microsoft DLL(Dynamic Link Library) COmiECAT k
, t COmiECAT T
tCOmiECAT « ) T
( ) tCOmiECAT T COomiECAT
_ ComiECAT L :
« )
3.3
« ) ,
C++ Borland International Object Pascal Delphi , NET
ComiECAT
C Sharp(C#) ,
(Interface) Header

ComiECAT
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Visual C++ / Borland C++ Builder (

)

Delphi

Visual Basic

C# (CSharp)

C:\ Progran Files COMIZOA \AUTOMATION3 \ECAT\ Libraries x86\
Motion(DLL) \ SSCNET3_LX540\VC++

ComiSSCNET3 _SDK.cpp, ComiSSCNET3 _SDK.h, ComiSSCNET3
_SDK_Def.h

C:\Program FilesCOMIZOA \AUTOMATION3 \NEMO\ Libraries x86\
Motion(DLL) \ SSCNET3_LX540Del
ComiSSCNET3PAS

C:\ Program FilesCOMIZOA \ AUT OMATION3 \ NEMO \ Libraries\ x86\
Motion(DLL) \ SSCNET3_LX540VB

ComiSSCNET3BAS

C:\ Program Files COMIZOA \AUTOMATION3 \NEMO\ Libraries\ x86\
Motion(DLL) \ SSCNET3_LX540CSharp
ComiSSCNET3_SDK.cs

COMI-AUTOMATION
& 3

, ComiECAT DLL

DLL

ComiECAT
[ ] . (VC++, Delphi )
() [ ]
, COmiECAT .

19
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3.3.1 Visual C++ 6.X

Microsoft Visual C++ 6. X ComiECAT L

b
Ll

o

YES NO
[ Project] | [Add to Project] !
#include ¢ComiEcatSdk_Api.hs
OnlnitDialog()
ecDIl_Load()
DestoryWindow()
ecDIl_Unload()

32 Visual Studio 6.x ComiECAT
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Visual C++ 6.x ) Filed> News

|Eile Edit View Insert Project Build Tools DriverStudio

DT - - [ R
- @ Open.. Ctrl+O

_lose => E 0 g R @

Open Workspace... _'_”

o]

MFC AppWizard(exe) , [OK]
New ‘A M‘
Files  Proj Worksp Other D t:

.21 ATL COM AppWizard Project name:
Cluster Resource Type Wizard [Test

'8 Custom AppWizard

‘& Database Project .

2 DevStudio Add-in Wizard puceion:
Extended Stored Proc Wizard lC:“USE’SWSSK”DES“OPWCOWE ‘J
& ISAPI Extension Wizard

fi= MFC ActiveX ControlWizard
] MFC AppWizard (dIl) @ Create new workspace
I ’ MFC AppWizard (exe) € Add to current workspace
;N New Database Wizard EID pendency of:
74 Utility Project tdain Al A
A|Win32 Application L]

—|Win32 Console Application
|%)Win32 Dynamic-Link Library
%] Win32 Static Library
Platforms:

VIWin32

OK | Cancel

21
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MFC AppWizard [Dialog based] [Finish]

MFC AppWizard - Step 1 [ 2 [

What type of application would you like to create?

" Single document

" Multiple documents

¥ DocumentfView architecture support?

What language would you like your resources in?

[5r=01[CHEHDI =] (APPWZKORDLY  ~|

< Back | Next > I Finish Cancel

35MFC AppWizard  Application Type

VC+ + ComiEcatSdk_Deh, ComiEcatSdk_Api.h ComiEcatSdk Err.h,

ComiEcatSdk SysDefh, ComiEcatSdk_Loader.cpp
[Project}>[Add To Project] ->[Files]

iEile Edit View Insert | Project Build Tools DriverStudio Window Help

Add To Project ’ New...

[| g == e
CEETTE

L‘@ | @ | $ B=  SetActive Project *» IPCICMD SxMot Overrid ~| 4

! Source Control » (@& New Folde
| CETTIE fee |
H S28 ' EM H Settings... Al+F7 @, pata Connectior
Export Makefile...

L«

Components and Controls...

Workspace 'Test':  [Insert Project into Workspace... T
=] Test files

B Test

[#] StdAfx.cpp
[#] Test.cpp
[#] Test.re

[#] TestDIg.cpp

36
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[OK]

-
&M Insert Files into Project

e AR

. Test

e o
|, Debug
J res

(8] ComiEcatSdk_Api

$HS LTt

2014-10-07 2% 1...
2014-10-07 2% 1...
2014-09-25 97 10...

-] - BB

£ El 4o
ne pe o
- e

mm

m

C/C++ Header

| |n] ComiEcatSdk_Def

2014-09-25 @7 11..

C/C++ Header

|h] ComiEcatSdk_Err

2014-08-29 2% 7....

C/C++ Header

| ¢4 ComiEcatSdk_Loader

2014-09-25 2% 12..

C++ Source

i |h] ComiEcatSdk_SysDef

2014-08-26 2= 5.

C/C++ Header

|h] Resource

2014-10-07 2= 1.

C/C++ Header

BN s

< UL}

| »

e

M 0IZ(N):  [TomiEcatsdk_SysDefh” ComiEcatsdk_Apih ComiEcatad
OHY AT |C++ Files {,c:.cpps.cxxs iz, hitlh,inl,re) ~| A
Insert into: ITest _1]
A -~
37
WorkSpace FileView [ ]+Dlg.cpp
5 Workspace 'Test': 1 project(s] ftinclude "stdafx.h"
= & Test files #tinclude "Test.h"
=-£3 Source Files #include "TestDlg.h"
[#] ComiEcatSdk_Loader.cpp B nclude ComiEcatSdi Avl h'
[#) StdAfx.cpp ftinclude "ComiEca _Api.
[#] Test.cpp #ifdef DEBUG
£ Test.rc #define new DEBUG_NEW
[#] TestDIg.cpp) #tundef THIS FILE
=-£3 Header Files static char THIS_FILE[] = _ FILE_ ;
£] ComiEcatSdk_Api.h #endif
[ PfamiFratQdl Nafh
38 MFC AppWizard ComiSSCNET3
( ]+Dlg.cpp) OninitDialog() tTODO T tecDIl_Load):T

B Test classes

+-®1% CAboutDlg

"% CTestApp

=™ CTestDIg

¢ CTestDIg(CWnd *pParent = NULL]

?¢ DoDataExchange(CDataExchange *pDX)
%6/ OnlnitDialog)|
?¢ OnPaint()
?¢ OnQueryDraglcon()
?¢ OnSysCommand({UINT nID, LPARAM IPar:

% m_hlcon

39DLL

b

/7 Set the icon for this
/7 when the application
SetIcon{m_hIcon, TRUE);
SetIcon{m_hIcon, FALSE);

/7 TODO: Add extra initi
ecD1l_Load();

return TRUE; // return
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DLL  Unload .DLL  Unload
ecDIl_Unload()
ecDIl_Unload()
Class View [( )+DIg]
[Add Virtual Function]
T WAanuuwy
s l-[: CTEStﬁ.pp ‘ ff sSet the
H F¥ when t
& CTestl Go to Definition t:—
% DoDat.  Go To Dialog Editor -
%§ Onlnitl  Add Member Function, ., f
%9 OnPail  4dd Member Yariable, ., 11
P9 OnQue [EuryrEym—" Function, ..,
%$ OnSys

Add Windows Message Handler,

%% m_hlce
£ %= 1B FUNI E Hgfnlarences...
. 'I'TM;c:hnic ow Derived Classes,
|

+-27] Globals %" Base Classes..,

-

310

$lew Virtual Functionss PestroyWindows [Add and Edit]

-
New Virtual Override for class CTestDlg

New Yirtual Functions Existing virtual function overrides 0K

CalcWindowRect DoDataExchange

Create
DefWindowProc
Add Handler
DoModal
GetScrollBarCtrl Add and Edit
OnAmbientProperty
OnChildNotify
OnCmdMsg
OnCommand
OnFinalRelease
OnNotify
OnSetFont
PostNcDestroy —
PreCreateWindow
PreSubclassWindow
PreTranslateMessage v

>

Cancel

m

1

Edit Existing

|| DestroyWindow(): Destroys the Windows window attached to the C¥nd

3-11Destroywindow

24
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)+Dlg Pestroywindow()  2cDIl_Unload();3
. ®cDIl_Unload()3 DLL
o uau.ng e .

QETestDlg[CWnd *pParent = NULL) ?UUL CTestDlg: :DestroyWindow()
QLestrqu—indowm /7 TODD: Add your specialized code

?¢ DoDataExchange(CDataExchange *pDX] ecD1l Unload():

?¢ OnlnitDialog() return CDialog::DestroyWindou();

¢ OnPaint() ¥

% OnQueryDraglcon()

312DLL
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3.3.2 Visual C++ 10 .x
Microsoft Visual C++ 10x (Visual Studio 200) ComiECAT L

< Project Start >

ComiECAT
Library

A

ComiEcatSdk.DLL

1. DLL EXE
2.

ComiEcatSdk_Def.h DLL

ComiEcatSdk_Api.h
ComiEcatSdk_Err.h

ComiEcatSdk_SysDef.h
ComiEcatSdk_Loader.cpp
5 Project

v

ComiEcatSdk_Def.h
ComiEcatSdk_Api.h
ComiEcatSdk_Err.h . .
ComiEcatSdk_SysDef.h [Project] _ [Add to Project] _
ComiEcatSdk_Loader.cpp
User Project

v

ComiEcatSdk_Api.h

#include™ ComiEcatSdk_Api.h

A

ComiEcatSdk.dll OninitDialog()
ecDIl_Load()
A
ComiEcatSdk.dll DestoryWindow()

ecDIl_Unload()

G )

3-13Visual Studiol0x ComiECAT
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Visual Studio 2Q0(
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VS20a.0)

1=>[ ]

BEE

ME 2S7|(N)

Z71(0)

Ctri+S
@ 2= /B Ctrl+Shift+S
HES HELZIE)
314

[MFC
[OK]

[MFC

g ==EEEP)..

' '@ E AOIEW)...
fy = =Z2=E(Q)..
A DEE..

J|= 30| SERE(R..

OHI0) M) HOIEMA) SRM EHASE) BAN) BW)

Ctrl+Shift+N
Shift+Alt+N

Ctrl+N

Visual Studio 2010 Premium

] [Visual C++]

4 EEas s ® o=

ELLE - :
. — Veicor [ B VA Cee i
= MEC 202223 A83= 88 221
eara = 3 ¥oe TETREALD:

= s
] wn2zs=s Visual Coe
5 = Visual C
ER sl Cov |
anl| AL Z=ne Visual C++
[ Visual Cos
E Windows Forms 88 EE3® Visual oo
M cressszeax Visual
—
4 aruzene Visual
Bl s activex e Visual €
et
E Windows Forms HES 20|z, Visual Cee
i or@aew: LoadComiDil
[ c Studio - | zowrg. |
ERUOBM) LoadComiDil VaRrug OuE #8710
' [ 22 O0) $7HY)

i

315

316MFC Application Wizard  Overview

, [Templates]

27









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































