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System Initialize

e Summary
e Code
e API

namespace ...

{

public class ...

{
public void Init()

{
// Master DeviceZE %7|3}ghth
InitMasterDevice();

// Config¥ AHE S} Scand AHE vlwIch (AR k2 A A gk v )
CheckChannel();

/12t 52 @2e Felolstm, B 735 75 A= WPk
AxisServoOn();

1 Z+ &9 98 EAE 343 938& A3 Yth
AxisHomeReturn();

}

private void InitMasterDevice()

{
[/mr2~E Yulo] A5 2 =3 T
Deviceload();

/1 8% 8 <#lolB 5ot AF | Selo) B A5t LA
CompareSlaveCount();

1

Qg ek

// SW Version(FW, WDM, SDK)o] & 335 = A X &g}
GetVersionCompResult();
/1 €do]Be Input / Outpute] With2 AZHE BE] J&=A AT

CheckReveseConnection();
// Networke] alStatus= OP= A A s th
SetAlStateToOP();

}

private void Deviceload() {}
private void CompareSlaveCount() {}
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private void GetVersionCompResult() {}
private void CheckReveseConnection() {}
private void SetAlStateToOP() {}
private void CheckChannel() {}

private void AxisServoOn() {}

private void AxisHomeReturn() {}

X yufo]l s 2, dek F2|o], FE7 5& TSt AL’ o] o] F s AE VL H = F 278 T

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>
Il N 2~" %73}
/// </summary>
public class CookBook Initialize
{
// SystemInit() g5 s sto] A 2"S 2713} YT
// SystemInit(), Init() 3+ Task S AHESHu] 5714 dAlolH, F 23t 7
= o A =AY 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 DeviceZE x%7|33 Ttk
if ('await Task.Run(() => InitMasterDevice()))
return false;

// Config¥ HE e} Scan® AR E vlwch (24 g3 AA g vl)
if (lawait Task.Run(() => CheckChannel()))
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return false;
var taskList = new List<Task<bool>>();

Il 7y &9 &&= Z8]ojstal, 28 75 7hs AEE A3 o
ax1sLlst.ToLlst().ForEach(ax1s => taskList.Add(Task.Run(()
AxisServoOn(axis))));
var resultList = (await Task.WhenAll(taskList)).TolList();
if (resultList.Any(x => !Xx))
return false;

Il
\Y

/1742 93 BAE st 48 S AF T
taskList.Clear();
axislList.TolList().ForEach(axis => taskList.Add(Task.Run( ()
AxisHomeReturn(axis))));
resultList = (await Task.WhenAll(taskList)).ToList();
return resultList.All(x => x);

Il
\Y

#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 DeviceZE %7|3}ghrth
if(!Task.Factory.StartNew(() => InitMasterDevice()).Result)
return false;

// Config¥ AR} Scan®d AR E v wguct (AT AAZ v )

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

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

117 %2 &5 Zelolstal, BH 75 7hs iz A4 ok
axislList.ToList().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;

/17 %9) A7 B2 Sk AP ATk
taskList.Clear();
axisList.ToList().ForEach(axis =>
taskList.Add(Task.Factory.StartNew(() => AxisHomeReturn(axis))));
Task.Factory.ContinueWhenAll(taskList.ToArray(), r => { });
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return (!taskList.Exists(x => !x.Result));

#endif
public bool IsStop { get; set; }

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

#region AddLog

0;

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|3}3t}.
/// </summary>
/// <returns></returns>
private bool InitMasterDevice()
{
/vt tufo]l A5 2 =T
if (!Deviceload())
return false;

1373 A <sdolB /it dd & o8B Ax7t 5 LA FAdrh
f('CompareSlaveCount())
return false;

// SW Version(FW, WDM, SDK)o] A& 3 3t5 = v Al dold]c}h
if (!GetVersionCompResult())
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AddLog("Version compare fail");
return false;

}

AddLog("Version compare compt");
/1 €do]Be] Input / Outputoe] Witj2 AZH ZEo] J=4] Folgych
if (!CheckReveseConnection())

{

_l il

AddLog (" 9499 2Eo] Y5 th");
return false;

}

// Networke] alStatus= 0Pz A A s th
if (!SetAlStateToOP())
return false;

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

}
private bool Deviceload()
{

try

{

// DeviceE %733t}
if ('ec.ecGn LoadDevice(ref errorCode))

{
AddLog(errorCode) ;
switch (errorCode)
{
case 5:
AddLog("Mater Deviceol 12V A o] 4= A=A &2l v}
Zyoh");
break;
case 8:

AddLog("Mater Device”} #¥= %] ks Utl. Windows <]
FastBoot (W= ZA 7)) 7 A3 H o] 9= AL A3 A L");

break;
}
return false;
}
return true;
}
catch (BadImageFormatException)
{

AddLog("ecGn LoadDevice Failed : DLL ® A (x86/x64) ] 0Se} 2]
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Esuth");

return false;

}

catch (D1lNotFoundException)

{
AddLog("ecGn LoadDevice Failed : DLLE 22 4= Q554 Tth");
return false;

}

catch (Exception ex)

{

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

private bool CompareSlaveCount()
{
// Config¥ slave & &gt
// Configuration TAA A H SdlolBe 2 A AZH £ o8 Fo+=
#H o] syt
// Config AMA] A X
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;

}

[ @A HEY I AZ2Ho] Y= slave +5 FAFYTH
uint slaveCount = ec.ecNet ScanSlaves(netID, ref errorCode);
if (errorCode !'= 0)
{
AddLog(errorCode);
return false;

1147349 E’_%—’f—‘,{iézﬂﬂ 9] 7] sHoldh o}
I= slaveCount)

AddLog("@A) ~7d €d ol BS BE 4 AAH &2 ZE 57 th& Y
")

AddLog(string.Format("ScanSlave : {0}. CfgCount : {1}",
slaveCount, cfgCount));

AddLog (" A o] So47HA] AUAVVEHN T} AEHA] 2 €dlo]H BE50]
A=A ZABHA 7] vE U o)

AddLog("vl~HE 233t &8 o|H 252 7|47} ScanSlave$} 2w
Configuration & A3 stA]7] v} Th");
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return false;

}

return true;

}

private bool SetAlStateToOP()
{
// 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] alStatus7} HAEE= A9, 25 Slave?] alStatusx Networke]
alStatus=z A3 F Ytk

// slave®] alStatus7}OP7} = A ¢k A9, F slaves A 3HAI 7] vt

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

/I 2 252 alStatus”}OP7} = =4 Ayt
// alStatus”}OP7} o}d slaves A4 o= Aojx A 5t
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);
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errorCode);

shed) A shg

}

/17
/17
/177
/17

}

if (!'isSuccess)

{

for (int i = 0; i < slaveCount; i++)

{
alState = ec.ecSlv_GetAlState A(netID, i, ref

if (alState != ec.EEcAlState.OP || errorCode != 0)
AddLog(string.Format("&# ]2 :{0} ¢ AlStateE O0P= 4 A
syo.", 1));
}

return false;

}

return true;

<summary>

Config¥ A H S} Scan® AH v (AR 3t} AA kv )
</summary>

<returns></returns>

public bool CheckChannel()

{

Il A7

errorCode) ;

[l AEE A= A $ll

AddLog("CheckChannel");

// Scan " AxisuI0 @ L v|usteid ol =5 T
Ze~EZ FAFHITL

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

Array.Resize(ref axisList, axisCount);

if (errorCode != 0)

{
AddLog(errorCode) ;
return false;

}

if (axisCount == 0)
{
2ol 2 A 2] gt
AddLog("d24 <o fls4H");
}

// config © DI Channel 4& &<lgyr}
int tota1D1Count = ec.ecleetNumChannels(netID, ref errorCode);
if (errorCode !'= 0)
{
AddLog(errorCode) ;
return false;

}
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// config ¥ DO Channel & & 2lgtyrt}.
int totalDoCount = ec.ecdoGetNumChannels(netID, ref errorCode);

if (errorCode '= 0)
{
AddLog(errorCode);
return false;
}
#if false // wg AY A F FUANEF7F A= FF vluste dgAg & 5 Ik
int def1nedAx1sCount = 8; // AA AXAFHo] = AH EatolH 9 ¢
if (definedAxisCount !'= axisCount)
{

// axisCount 7} 2 AL Eg)Ro g AdAH R e =o0] 9]
[l R%F AAF o] gt configs thA Ay FUch

AddLog (" A A= A 42 Zo] A7 Config FE7FhEUth");

return false;

2] el g,

rlr

}

int definedDiCount
int definedDoCount

32; // AA A= = di channel
32; // AA AA= o] l+= do channel

if (definedDiCount !'= totalDiCount)

{
AddLog("A 25 % &2 DI SlaveZl 4 AY Config HE7F 54U Th");
return false;

}

if (definedDoCount !'= totalDoCount)

{
AddLog("AZ= A ¢k2 DO Slaver} dAY Config X7} ohEuch");
return false;

}

#endif
return true;

/// <summary>
/// FW - WDM - DLL 7FHA s3AHES &<
/// </summary>
private bool GetVersionCompResult()

{

==

// SW Version(FW, WDM, SDK)o] A2 335+ A AA] &gtk

[ T2 7] = WA ol A e 4 252 T+ Asuh
ec.TEcFileVerInfo SDK sdkInfo = 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);
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if (!isSuccess)
{
//FW - SDK = 3+4 A}
switch (sdkInfo.nFwCompResult)
{
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 23}
switch (driverInfo.nFwCompResult)
{
case (int)ec.EEcVerCompatResult.ecVER MISMATCH LOWER:
AddLog("Driver version 1is 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>

/11 <8 o8] Inport / OutportZ} ¥tz 4499 RES AT
/// </summary>
private bool CheckReveseConnection()

{

if (!CanCheckReverseConnection())
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return false;

/1 9448 Seflo B £& elghrh.
int scanSlaveCount = 0;
int reverseConnectionCount =
ec.ecNet CheckReverseConnections(netID, ref scanSlaveCount, ref errorCode);

11 39 &g o8B 7} v, 24 H &go] B =2} v w3y}
//1if (definedSlaveCount !'= scanSlaveCount)
//4
11115 H53ke] 2ol Config HAA T AR A= o] QA 2 & o] =YYtk

// AddLog(string.Format("Disconnected Slave Count = {0}",
definedSlaveCount - scanSlaveCount));

//}

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

if (reverseConnectionCount == 0)

{

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

}

else

{

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

bool isReverseConnected = false;
/19499 250 Qe A%, sellol B2 4449 4 RS gyt
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>
1949 FE 715= AHeE
/// DLL : 1.5.3.2
/// </summary>
private bool CanCheckReverseConnection()

{

ofo
o

AN —
FW : 1.92 / WDM : 1.5.0.6) ©]4< Ao A& 75

ec.TEcFileVerInfo SDK sdkInfo = new ec.TEcFileVerInfo SDK();
ec.TEcFileVerInfo WDM driverInfo = new ec.TEcFileVerInfo WDM();
ec.TEcFileVerInfo FW fwInfo = new ec.TEcFileVerInfo FW();
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//FW / Driver / Librarye] A& &A1t}

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

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

int curVer = int.Parse(sdkVer);

g 715

o

Age

2~
E‘.T%}\:‘

fy

Y.

oft

// Librarye] M@e] 1.5.3.2 ©]3}9 3%

if (curVer < 1532)

{
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 28|19 stateE &<lstrt
int motState = ec.ecmSxSt GetMotState(netID, axisID, ref
errorCode) ;
if (errorCode != 0)
{
AddLog(errorCode);
return false;

}

if (motState !'= 0)
{

/1 vkx) e ol )3} El9] StateskStop ol obd A%, AR Yol ol HelB 5 Yom

// Stop W< WA ST
ec.ecmSxMot Stop(netID, axisID, 1, 1, ref errorCode);

}

Stopwatch sw = new Stopwatch();

if (motState == -1010) // AXoj &gto] LAy H ¢
{

ec.ecmSxCtl ResetAlm(netID, axisID, ref errorCode); // &%
Zelol W A
if (errorCode !'= 0)

{
AddLog(errorCode) ;

return false;
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}

sw.Start();

while (sw.ElapsedMilliseconds < 1000 &&
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;
}
[M1Z2Fo= &eo] Folglon, S5 7] b= dH o2 st A3 2 A2 gk
/1125 o Aol u], Seto]w o ube} gk X 2] AIZhe thE 5 gl th
if (motState == -1010)
{

AddLog(string.Format("Axis {0} : ZgojH R &+ dgo] Y5
t}.", axisID));
return false;

/I Egto] W 7} Operation Enable Arej<Qlx] &-<Qldtu ).
var isOn = ec.ecmSxCtl _GetSvon(netID, axisID, ref errorCode);
if (errorCode != 0)

{
AddLog(errorCode) ;
return false;

}

if (!isOn)
{
// Operation Enable AtEj7}o}ld A%, Enable WA H )2 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);

/1223 7+2 Enableo] obd 4%, Enables & gl 4222 st A 2 A2y

o}.
/122 o)A o] v, =kl H o whe} 2] AL thE 4 Y5 Th
isOn = ec.ecmSxCtl GetSvon(netID, axisID, ref errorCode);
if (errorCode != 0)
{
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AddLog(errorCode) ;
return false;
}
if ('isOn)
{
AddLog(string.Format("Axis {0} : ServoOn fail.",
axisID));
return false;
}
}
AddLog(string.Format("Axis {0} : ServoOn Success.", axisID));
return true;
}

/// <summary>

/// Home Return

/// </summary>

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

/// <returns></returns>

private bool AxisHomeReturn(int axisID)

{
/1 &E&+ Guide
//
https://winoar.com/dokuwiki/platform:ethercat:70 users guide:10 homing:start
int homeMode = 114; // SEF R E AT}
ec.ecmHomeCfg SetMode(netID, axisID, homeMode, ref errorCode);
if (errorCode != 0)
{
AddLog(errorCode);

return false;

}

/1 87 $RH F 27 ol% Al s AH T
// Offset gHo|mg ALg3lA A4S F$ F42 52314 dHUch
double homeOffset = 0;
#if true
ec.ecmHomeCfg SetOffsetEx(netID, axisID, homeOffset, false, 1,
ref errorCode);
if (errorCode !'= 0)
{
AddLog(errorCode) ;
return false;
}
#else
/1 &5 %5 F, 27} 0% Qo] AAFR WA S oL FHE AL
ec.ecmHomeCfg SetOffset(netID, axisID, homeOffset, ref
errorCode) ;
if (errorCode != 0)
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{
AddLog(errorCode) ;
return false;
}
#endif
&8 E£=E 438U
/1 EEF 4EEDF oS SEgttang, @2 445 ok Fuich

int speedMode = 2; // 7}g& 9AS AR, 0:Constant
1:Trapzoidal 2:S-Curve

double workSpeed = 100000;

double accel = workSpeed * 10;

double decel = workSpeed * 10;

double specVel = workSpeed / 10; // 1 AAZA T wAl= HE == A
A Loy, s ghol RS 5 AA § XA 7 A B Ay o

ec.ecmHomeCfg_ SetSpeedPatt(netID, axisID, speedMode, workSpeed,
accel, decel, specVel, ref errorCode);
if (errorCode !'= 0)
{
AddLog(errorCode) ;
return false;
}
int dir = 0; // 27 ol P AT 0:(-) 1:(+)
ec.ecmHomeMot MoveStart(netID, axisID, dir, ref errorCode);
if (errorCode !'= 0)
{
AddLog(errorCode);
return false;

}

// TimeOutS A Ayt
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);
}

// isBusy7}true ¢ A%, timeout R 79 93 while 2
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if (isBusy)

{
AddLog(string.Format("Axis {0} Homing Timeout", axisID));
return false;

}

// 1isBusyZ} false o d& F8FA= T8 el AT A Fr2 AAfe 7

<5 FES) oF Fuh
11 A& 50, Etol ol &eho] DAt FX|3E o= isBusy+ falsez &g 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)
{
I FEAZF AN A5, FE-S A 59 dej 7t F571 2715 ZElolm, o]+ motState
2 2 7Hegyh
// MotState == 0 < 3%, Stop B g3 AA = v Yyt
int motState = ec.ecmSxSt GetMotState(netID, axisID, ref
errorCode) ;
AddLog(errorCode) ;
}

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

e ecGn_LoadDevice
e ecNet GetCfgSlaveCount
e ecNet_ScanSlaves
e ecNet_SetAlState

e ecSlv_GetAlState_A
e ecmGn_GetAxisList
¢ ecdiGetNumChannels
e ecdoGetNumChannels

e ecNet GetVerinfo

e ecNet_CheckReverseConnections
 ecSlv_IsReverseConnected_A
e ecmSxSt_GetMotState
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ecmSxMot_Stop
ecmSxCtl_ResetAlm
ecmSxCtl_GetSvon
ecmSxCtl_SetSvon
ecmHomeCfg_SetMode
ecmHomeCfg_SetOffsetEx
ecmHomeCfg_SetOffset
ecmHomeCfg_SetSpeedPatt
ecmHomeMot_MoveStart
ecmHomeSt IsBusy
ecmHomeSt GetFlags
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