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using System;

using System.Collections.Generic;

using System.Lingq;

using System.Text;

using System.Threading.Tasks;

using System.Diagnostics;

using System.Threading;

using ec = ComiLib.EtherCAT.SafeNativeMethods;

namespace EtherCAT Examples CSharp
{
/// <summary>
111 N ~8 %73}
/// </summary>
public class CookBook Initialize
{
// SystemInit() F+E FF3t Al2"HS 273 Foh
// SystemInit(), Init() ¥+ Task 5 A& H|E7|A g Ao, T3 A
2 T A EAY YT

#if true // .net 4.5 (async / await)
public async void SystemInit()
{
IsStop = false;
bool isSuccess = await Init();
AddLog(string.Format("System Initialize {0}", isSuccess ?
"success" : "false"));

}

public async Task<bool> Init()

{
// Master DeviceE %7|3}g Utk
if (lawait Task.Run(() => InitMasterDevice()))
return false;

// Config¥ AKX} Scand AHE v|w Ik (A Az AA gk v a)
if (lawait Task.Run(() => CheckChannel()))
return false;

var taskList = new List<Task<bool>>();

/] 7 29) AL 208t T, BE FE 75 AE 2 @A o
axisList.TolList().ForEach(axis => taskList.Add(Task.Run(() =>
AxisServoOn(axis))));
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var resultList = (await Task.WhenAll (taskList)).ToList();
if (resultList.Any(x => !x))
return false;

/17 %9) A7 B2 235k 4P AT
taskList.Clear();
axislList.ToList().ForEach(axis => taskList.Add(Task.Run(() =>
AxisHomeReturn(axis))));
resultlList = (await Task.WhenAll(taskList)).TolList();
return resultList.All(x => Xx);

#else // .net 4.0
public void SystemInit()

{
Task<bool>.Factory.StartNew(() => Init()).ContinueWith(x =>

AddLog(string.Format("System Initialize {0}", x.Result ?
"success" : "false")));

}

public bool Init()
{
// Master DeviceE %7|3}3Yt}
if(!Task.Factory.StartNew(() => InitMasterDevice()).Result)
return false;

// Config® A¥ el Scan® AR S wlwdch (24 gt} AA vl i)

if (!Task.Factory.StartNew(() => CheckChannel()).Result)
return false;

var taskList = new List<Task<bool>>();

[l Zr &2 &¢FS Z89j3la, B 75 715 AEHZ 3Ty
axisList.TolList().ForEach(axis =>
taskList.Add(Task.Factory.StartNew(() => AxisServoOn(axis))));
Task.Factory.ContinueWhenAll(taskList.ToArray(), r => { });
//Task.WaitAll(taskList.ToArray());
if (taskList.Exists(x => !x.Result))
return false;

117t %9 A- BEAE 3ot 93-S AR
taskList.Clear();
axislList.TolList().ForEach(axis =>
taskList.Add(Task.Factory.StartNew(() => AxisHomeReturn(axis))));
Task.Factory.ContinueWhenAll(taskList.ToArray(), r => { });
return (!taskList.Exists(x => !x.Result));

#endif
public bool IsStop { get; set; }

int netID = 0;
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uint slaveCount = 0;
int errorCode = 0;
byte[] axisList = new byte[32];
List<string> errorList = new List<string>();
CancellationTokenSource cts;
#region AddLog

private void AddLog(int errorCode)

{
if (errorCode == 0)
return;
Debug.WriteLine(ec.ecUtl GetErrorString(errorCode));
}

private void AddLog(string errorString)

{
Debug.WriteLine(errorString);
}
#endregion

void Stop()
{
IsStop = true;

}

/// <summary>
/// Master DeviceE %7|3syrt}
/// </summary>
/// <returns></returns>
private bool InitMasterDevice()
{
[/}~ E] Huto] A E 2 E9h T
if (!'Deviceload())
return false;

f('CompareSlaveCount())
return false;

// SW Version(FW, WDM, SDK)o¢] A& 335+ vjA Q= &gt}
if (!GetVersionCompResult())
{

AddLog("Version compare fail");
return false;

}

AddLog("Version compare compt");

/1 €@ olBe] Input / Outputo] Witz Ad4d 5] Jl=A A4yt
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if (!CheckReveseConnection())

{
AddLog (" 94+ E EEol AFUTh");
return false;

}

// Networke] alStatusE OP=Z A A3t}
if (!SetAlStateToOP())
return false;

AddLog("MasterDevice Init Compt");
return true;

}
private bool Deviceload()
{

try

{

// Deviceg =733t
if (!'ec.ecGn LoadDevice(ref errorCode))

{
AddLog(errorCode) ;
switch (errorCode)
{
case 5:
AddLog("Mater Deviceol 12V A Qo] ¢J&5 =2 &<l v}
ZFyoh");
break;
case 8:

AddLog("Mater Devicer} 2 g5 % 9kt th. Windowse
FastBoot (wEA| 2+A 7)) 7} @A 3} 5 o] Q1= 4% v &43} stAl8");

break;
}
return false;
}
return true;
}
catch (BadImageFormatException)
{
AddLog("ecGn LoadDevice Failed : DLL ®H(x86/x64) o] 0S<} 2tx]
SsuUTh");
return false;
}
catch (D1lNotFoundException)
{

AddLog("ecGn LoadDevice Failed : DLLE zHs 4= 9lssUth");
return false;
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}

catch (Exception ex)

{

AddLog(string.Format("ecGn LoadDevice Failed : Exception -
{0}", ex.ToString()));
return false;
}
}

private bool CompareSlaveCount()
{
// Config¥ slave & &gyt
// Configuration @ACA WA Selo]lB 2 A AZH £do|B 9=
o] flssuth
// Config AAN AR
https://winoar.com/dokuwiki/platform:ethercat:1 setup:10 config:20 configura
tion
uint cfgCount = ec.ecNet GetCfgSlaveCount(netID, ref errorCode);
if (errorCode !'= 0)
{
AddLog(errorCode);
return false;

}

/1 @A Y EY I AAF o glx slave +5 ARtk
uint slaveCount = ec.ecNet ScanSlaves(netID, ref errorCode);
if (errorCode != 0)

{
AddLog(errorCode);

return false;

}

//\-1764 _1;1_ _/[: ﬁ/\;ﬂﬁo%‘—x] :QLo]b‘h/]r/]_
if (cfgCount != slaveCount)
{
AddLog("d | 270H &do]Be BE T 249 £dolBe 2g 571 th5 Y
th");
AddLog(string.Format("ScanSlave : {0}. CfgCount : {1}",
slaveCount, cfgCount));
AddLog ("A o] S 7HA] FUAUYHMEN L} AZAHA] 942 Sdo]H BEo|
A=A gl skA] 7] vrghy o)
AddLog ("ut2H & 2338t &do]H RE] 7§47} ScanSlaves}t 2ty
Configuration & A A3} 3tA] 7] vlEYch");
return false;

}

return true;

}

private bool SetAlStateToOP()
{
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// alStatus :
https://winoar.com/dokuwiki/platform:ethercat:2 info:10 alstatus

ec.ecNet SetAlState(netID, ec.EEcAlState.OP, ref errorCode);
if (errorCode !'= 0)
{

AddLog(errorCode);

return false;
}
AddLog("Set AlState to OP");

// Networke] alStatus7F H AT = 39, =& Slaved alStatus= Networke]
alStatusz W39 Y}

// slaveo] alStatus7} OP7} 5 %] k= A< 3 slave= A AsIA| 7] vy o)
//

https://winoar.com/dokuwiki/platform:ethercat:1 setup:10 config:ts:30 safeop
_failed

/| 2= 252 alStatus7}OP7} = Q=) el g ).

=]

// alStatus7} OP7} o}d slave:= AAA o 2 Aolx 2] 5 Tth
ec.EEcAlState alState = ec.EEcAlState.INITIAL;
Stopwatch sw = new Stopwatch();

sw.Start();

bool isSuccess = false;
while (sw.ElapsedMilliseconds < 10000 && !'isSuccess)

{
if (IsStop)
{
AddLog("Stop");
return false;
}
isSuccess = true;
for (int i = 0; 1 < slaveCount; i++)
{
alState = ec.ecSlv GetAlState A(netID, i, ref
errorCode);
if (alState != ec.EEcAlState.OP || errorCode != 0)
{
isSuccess = false;
break;
}
}
Thread.Sleep(200);
}

if (!isSuccess)
{
for (int 1 = 0; i < slaveCount; i++)
{
alState = ec.ecSlv_GetAlState A(netID, i, ref
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errorCode);

SR EE L

}

if (alState != ec.EEcAlState.OP || errorCode != 0)
AddLog(string.Format("&d o] :{0} ¢] AlStateE OP=Z 4O A
sdo.", 1));
}

return false;

}

return true;

/// <summary>

/// Config® AKX S} Scand A X vl (AR zk AA Z v a)
/// </summary>

/// <returns></returns>

public bool CheckChannel()

{

/124

errorCode) ;

/I RS ALE 8 5o
("

AddLog("CheckChannel");

// Scan " AxisyI0 A2 & vlust ™ o) T=E FPAdYnh
__,Ta]/\EE E]-o]sh,]q_

int axisCount = ec.ecmGn GetAxisList(netID, axisList, 32, ref

Array.Resize(ref axisList, axisCount);

if (errorCode !'= 0)

{
AddLog(errorCode) ;
return false;

}

if (axisCount == 0)
{

ol 2 A g gt
AddLog (" 2= Zo] sy th");
}

// config ¥ DI Channel <& &2l3yt}.
int totalDiCount = ec.ecleetNumChannels(netID, ref errorCode);
if (errorCode '= 0)
{
AddLog(errorCode) ;
return false;

}

// config © DO Channel &4E &<lgtyrc}
int totalDoCount = ec.ecdoGetNumChannels(netID, ref errorCode);
if (errorCode != 0)
{
AddLog(errorCode) ;
return false;

- - http://comizoa.com/info/



2025/12/27 05:49 8/15 Code

#if false // vgl B9 A & U ANIT7 A= A5, vlasto] o H A 2] & 5
int definedAxisCount = 8; // AA AXT o] J=AH =glo]ye] 4
if (definedAxisCount != axisCount)
{
// axisCount 7} t}& 7
=S A= o] Jthd configE t}A
AddLog("d 2= A k& =
return false;

2] el g,

rlr

S EHoz AFHA gL Fol 9
AP ch
o] A Config A® 7} chEUch");

}

int definedDiCount
int definedDoCount

32; // AA AxHo] 9= di channel &
32; // AA A= ] = do channel &

if (definedDiCount != totalDiCount)

{
AddLog("¥145 A ¢¢> DI SlaveZ} i AY Config AR 7} o5 oh");
return false;

}

if (definedDoCount !'= totalDoCount)

{
AddLog (" 25 % &2 DO SlaveZl 4 AY Config HE7FohEUYTh");
return false;

}

#endif
return true;

/// <summary>
/// FW - WDM - DLL 7F8d s3A4L 5ol
/// </summary>
private bool GetVersionCompResult()

{

—_

// SW Version(FW, WDM, SDK)o] AZ 3535 += A lX &elstyrct.

/1 E39A) e w Aol AXF o] dE L 2 5F T4 YHUth
ec.TEcFileVerInfo SDK sdenfo = new ec.TEcFileVerInfo SDK();
ec.TEcFileVerInfo WDM driverInfo = new ec.TEcFileVerInfo WDM();
ec.TEcFileVerInfo FW fwInfo = new ec.TEcFileVerInfo FW();

bool isSuccess = ec.ecNet GetVerInfo(netID, ref sdkInfo, ref
driverInfo, ref fwInfo, ref errorCode);

if (!isSuccess)

{
//FW - SDK %34 23}
switch (sdkInfo.nFwCompResult)
{
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case (int)ec.EEcVerCompatResult.ecVER MISMATCH LOWER:
AddLog("Library version is higher than the Firmware"); return false;

case (int)ec.EEcVerCompatResult.ecVER MISMATCH HIGHER:
AddLog("Library version is lower than the Firmware"); return false;

case (int)ec.EEcVerCompatResult.ecVER MATCH: AddLog("FW-
SDK : OK"); break;

default: AddLog("Firmware Version is invalid"); return
false;

}

//FW-WDM &34 A3}
switch (driverInfo.nFwCompResult)
{
case (int)ec.EEcVerCompatResult.ecVER MISMATCH LOWER:
AddLog("Driver version is higher than the Firmware"); return false;
case (int)ec.EEcVerCompatResult.ecVER MISMATCH HIGHER:
AddLog("Driver version is lower than the Firmware"); return false;
case (int)ec.EEcVerCompatResult.ecVER MATCH: AddLog("FW-
WDM : OK"); break;
default: AddLog("Firmware Version is invalid"); return

false;
}
//SDK-WDM
switch (sdkInfo.nWdmCompResult)
{

case (int)ec.EEcVerCompatResult.ecVER MISMATCH LOWER:
AddLog("Driver version is lower than the Library"); return false;

case (int)ec.EEcVerCompatResult.ecVER MISMATCH HIGHER:
AddLog("Library version is lower than the Driver"); return false;

case (int)ec.EEcVerCompatResult.ecVER MATCH:
AddLog("SDK-WDM : OK"); break;

default: AddLog("Driver Version is invalid"); return
false;

}

return isSuccess;

}

/// <summary>
/1] <& ol Inport / Outportz}uit)rzl 4t® RES AL
/// </summary>
private bool CheckReveseConnection()
{
if (!CanCheckReverseConnection())
return false;

/1 9398 s ol Be) & el gt
int scanSlaveCount = 0;
int reverseConnectionCount =
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ec.ecNet CheckReverseConnections(netID, ref scanSlaveCount, ref errorCode);

11 399 &g ol|B 7} v, 24 H &#o] B o} v w3y}
//if (definedSlaveCount != scanSlaveCount)
//4
11115 ¥Ha3ke] 2fo]l= Config HAA T AR A= o] QA 2 & o2 =YYtk
// AddLog(string.Format("Disconnected Slave Count = {0}",
definedSlaveCount - scanSlaveCount));

//}

// reverseConnectionCount Zko] 09 A%, A4 5o 9= ALolng A
Ay}

if (reverseConnectionCount == 0)

{

AddLog(string.Format ("ReverseConnection is nothing."));
return true;

}

else

{

AddLog(string.Format("ReverseConnectionCount = {0}",
reverseConnectionCount));

bool isReverseConnected = false;
/149D BBl e S, Selol Rz 49 o 18 A Th
for (ushort i = 0; i < scanSlaveCount; i++)
{
isReverseConnected =
ec.ecSlv_IsReverseConnected A(netID, i, ref errorCode);

if (isReverseConnected)
AddLog(string.Format("Check SlaveIndex {0} :
ReverseConnected", 1i));

}

return false;

}

/// <summary>
11980 A% 715 A8 5 Qe B

/// DLL : 1.5.3 ( FW : 1.92 / WDM : 1.5.0.6) o]/ A A 75

/// </summary>

private bool CanCheckReverseConnection()

{
ec.TEcFileVerInfo SDK sdkInfo = new ec.TEcFileVerInfo SDK();
ec.TEcFileVerInfo WDM driverInfo = new ec.TEcFileVerInfo WDM();
ec.TEcFileVerInfo FW fwInfo = new ec.TEcFileVerInfo FW();

//FW / Driver / Librarye] A& &3t}

bool isSuccess = ec.ecNet GetVerInfo(netID, ref sdkInfo, ref
driverInfo, ref fwInfo, ref errorCode);

string sdkVer = string.Format("{0}{1}{2}{3}",
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sdkInfo.CurVer.MajorVer, sdkInfo.CurVer.MinorVer, sdkInfo.CurVer.BuildNo,
sdkInfo.CurVer.RevNo);
int curVer = int.Parse(sdkVer);

// Librarye] ¥ o] 1.5.3.2 o521 F%
if (curVer < 1532)
{

197152 A58+ 9

ek,

oft
o
i3

AddLog("CheckReverseConnection : Not Supported version");
return false;

}

return true;

}

/// <summary>
/// Alarm Clear & ServoOn
/// </summary>
/// <param name="axisID"></param>
/// <returns></returns>
private bool AxisServoOn(int axisID)
{
/I ZE19] stateE &gyt
int motState = ec.ecmSxSt GetMotState(netID, axisID, ref
errorCode) ;
if (errorCode != 0)
{
AddLog(errorCode);
return false;

}

if (motState !'= 0)
{

[/ mpA ek o) o) RE]e] Stater}Stop o] ofd AL, AR Helo] ogjAEE £ Yo

// Stop WHs WA FHGYTH
ec.ecmSxMot Stop(netID, axisID, 1, 1, ref errorCode);

}

Stopwatch sw = new Stopwatch();

if (motState == -1010) // AHEo| &go] YT A%
{

ec.ecmSxCtl ResetAlm(netID, axisID, ref errorCode); // &%
Zejol HE A3
if (errorCode != 0)

{
AddLog(errorCode) ;
return false;

}

sw.Start();
while (sw.ElapsedMilliseconds < 1000 &&
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ec.ecmSxSt GetMotState(netID, axisID, ref errorCode) == -1010)
Thread.Sleep(100);
motState = ec.ecmSxSt GetMotState(netID, axisID, ref

errorCode) ;
if (errorCode '= 0)
{
AddLog(errorCode);
return false;
}
1123 = &d&o] Jolglow, Ze|oj5 2] ok &HF o2 ZHFslu A2 A8yt
I1'1Z2+= dA]olH, Egto]w o E}E‘r“%‘ﬂﬂ AZHE o8 5 sy
if (motState == -1010)
{
AddLog(string.Format("Axis {0} : Zgojx A &= Lo Jd5y
t}.", axisID));
return false;
}

/I =2Fo] ¥ 7} Operation Enable Z}ej<lx] &Adt .
var is0On = ec.ecmSxCtl GetSvon(netID, axisID, ref errorCode);
if (errorCode != 0)

{
AddLog(errorCode) ;
return false;

}

if (!isOn)
{
// Operation Enable A ej7}old A9, Enable W (A H-2)S A3

ec.ecmSxCtl SetSvon(netID, axisID, 1, ref errorCode);

sw.Restart();
while (sw.ElapsedMilliseconds < 2000 &&
lec.ecmSxCtl GetSvon(netID, axisID, ref errorCode))
Thread.Sleep(100);

/1 2237+ Enableco] o}d 7%, EnableS & 4 gl A3o =7 7H53la A2 A2y
o}
/122% o Ao u], eto| ¥ o] utel X g A7+ TS 5 YU Th
isOn = ec.ecmSxCtl GetSvon(netID, axisID, ref errorCode);
if (errorCode !'= 0)
{
AddLog(errorCode) ;

return false;
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axisID));

}

/17
/17
/17
/17
/17

if ('isOn)
{
AddLog(string.Format("Axis {0}

return false;

}

AddLog(string.Format("Axis {0} :
return true;

<summary>
Home Return

</summary>

<param name="axisID"></param>
<returns></returns>

private bool AxisHomeReturn(int axisID)

{

/I &E7 Guide

//

ServoOn Success."

: ServoOn fail.",

, axisID));

https://winoar.com/dokuwiki/platform:ethercat:70 users guide:10 homing:start

int homeMode = 114;
ec.ecmHomeCfg_SetMode(netID,

if (errorCode != 0)
{
AddLog(errorCode) ;
return false;
}
/| B @28 F 27} ol AR e 4R
// Offsete A4 ]E_Ej\}_g._—g}]?%._%
double homeOffset = 0;

#if true

ec.ecmHomeCfg SetOffsetEx(netID,

ref errorCode);

if (errorCode != 0)
{
AddLog(errorCode) ;
return false;
}
#else
Il EF5A S5 5, 37} o5 glo] Xz |
ec.ecmHomeCfg SetOffset(netID,
errorCode) ;

if (errorCode '= 0)

{
AddLog(errorCode);
return false;

}

axisID, homeOffset, false,

TRy vEs AR

axisID, homeMode,

ref errorCode);

1,

A A9 oS ¥4 2 AL FUT
axisID, homeOffset,

ref
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#endif

E<ai uy
=L,
L
a

U}ol U}oll

2 %
5]

o

(RN

.
/\ /\
o

o] &

B b
AN o

Lxoltzrnz Wz dA3oF gt

int speedMode = 2; // 7} 442 AASYh. 0:Constant
1:Trapzoidal 2:S-Curve

double workSpeed = 100000;

double accel = workSpeed * 10;

double decel = workSpeed * 10;

double specVel = workSpeed / 10; // 1A AN A T wlA] = &5 E+ A
A Sxoln, | F ghol Ws 5 AA A2 A 7 A A A F U o

ec.ecmHomeCfg SetSpeedPatt(netID, axisID, speedMode, workSpeed,
accel, decel, specVel, ref errorCode);
if (errorCode != 0)
{
AddLog(errorCode) ;
return false;
}
int dir = 0; // 357 ol WF= AU 0:() L:(H)
ec.ecmHomeMot MoveStart(netID, axisID, dir, ref errorCode);
if (errorCode !'= 0)
{
AddLog(errorCode);
return false;

}

// TimeOut& A A gt
Stopwatch sw = new Stopwatch();
sw.Start();

bool isBusy = true;
while (sw.ElapsedMilliseconds < 10000 && isBusy)

{
if (IsStop)
{
AddLog("Stop");
return false;
}
isBusy = ec.ecmHomeSt IsBusy(netID, axisID, ref errorCode);
Thread.Sleep(100);
}

// isBusyZ}true 9 3%, timeout A 93] while ==

if (isBusy)

{
AddLog(string.Format("Axis {0} Homing Timeout", axisID));
return false;
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}
// isBusy7}false ol®l Qg EXAL FEH Jejol AT, 438 F99 A5 7

h
[ AE S0l =2tol o] dito] g sto] A Frol= isBusy= falsez Z|dg Yt

ec.TEcmHomeSt Flags homeFlag = new ec.TEcmHomeSt Flags();
homeFlag.word = ec.ecmHomeSt GetFlags(netID, axisID, ref
errorCode) ;
bool isSuccess = ((homeFlag.word >> 2) & 1) == 1;
if (!isSuccess)
{
/1 E23 7L A st 3¢, )22 e AR S ezt E27) 2o Aejoln, o] motState
2 2 7He gy
// MotState == 0 <1 3, Stop Wl sl A k= vl Ayt
int motState = ec.ecmSxSt GetMotState(netID, axisID, ref
errorCode);
AddLog(errorCode) ;
}

AddLog(string.Format("Axis {0} : HomeReturn {1}", axisID,
isSuccess ? "success" : "fail"));
return isSuccess;
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