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This chapter introduces APIs of EtherCAT dynamic-link library (DLL). Users can

perform various functions through calling these API libraries. The contents below

provide instructions on how to import API libraries into your developing environment.

1.1 How to use function |ibrarieS? ............................................................... 1-2
1.2 Start a new projeCt ............................................................................. 1-2
121 USing VC ................................................................................... 1-2
12.2 USing VB rrrrrr e 1-2
12.3 USing VB NGt e 1-2
124 USing C# ................................................................................... 1-3
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1.1 How to use function libraries?

When the installation program is completed, two function libraries will be found in the folder

named “lib”. They can be used in Visual Studio C and Borland C++ respectively.

Function library Development environment
EtherCatDILlib Visual Studio C++
BCBEtherCAT_DLL.lib Borland C++Builder 6

1.2 Start a new project
1.21 Using VC

(1) Place following instructions in the user-built project:
#include “EtherCat_DLL.h”
#include “EtherCat_DLL_Err.h”

(2) Select Project / Setting / Link in Visual C development environment.
Then, type “.\lib\EtherCat_DLL.lib” in Object / Library modules

(3) Setup completed. Users can start to operate EtherCAT DLL with API.

1.2.2 Using VB

Place “EtherCat_DLL.bas” and “EtherCat_DLL_Err.bas” in the project created by users to control
EtherCAT DLL with API.

1.2.3 Using VB.Net

Place “EtherCat_DLL.vb” and “EtherCat_DLL_Err.vb” in the project created by users to control
EtherCAT DLL with API.
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1.2.4 Using C#

Place “EtherCat_DLL.cs” and “EtherCat_DLL_Err.cs” in user-built project to control EtherCAT
DLL with API.
Note: For C# projects, please tick the Enable native code debugging option in the Debug tab. See figure

below. Serious errors (i.e. blue screen) will occur if this option is not ticked.

Al EtherCat = X
73‘ Application i ) - -
‘g_ Configuration: | Active (Debug) - Platform: Inctrvc (Any CPU) -
3 Build
- Build Events Start Action
[-]
o
g ® Sat project
Resources
b= Start external program:
& Services
g . Start browser with URL:
= Settings
@ Reference Paths Start Options
Signing Command line arguments: -
Security
Publish ~

Code Analysis e eaar e forts

Use remote machine

Enable Debuggers

I V| Enable native code debugging I

Enable SQL Server debugging
v| Enable the Visual Studic hosting process

Figure 1.2.4.1 Settings for C# project
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This chapter introduces the setting for applying Delta EtherCAT function library,
including the suggested maximum slave number for connection, initialization of RTX
operating system and the description on how to check if the EtherCAT associated DLL

can operate normally in RTS. Please see the contents below for more information.

2.1 Maximum number of the slave deviCe <+« e s 2-2
2.2 Initialize RTX runtime eNVIFONMENT =+« +rrrrrarrnrrmeaiaiaiaasia i asiaanaaaaens 2-3
2.3 Introduction to RTSS Task Manager ...................................................... 2-4
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2.1 Maximum number of the slave device

Delta EtherCAT master has two types of operation system, RTX real-time operating system from
PAC and EtherCAT PCI motion card. Since the operational efficiency among both differs from
one another, the connected slave number is different.

When EtherCAT master runs in RTX real-time operating system, the default of its communication
cycle is 1 ms (1K) and can connect up to remote modules and 64 motion axes, including servo
drives and pulse modules. There is no limitation on quantity of the device that connects to
EtherCAT master. However, if the communication cycle is shorter, the suggested maximum
number of the connected slave will be reduced in accordance with proportion. Please refer to
table 2.1.1 below for the suggested maximum slave quantity to avoid communication instability.
When EtherCAT master runs in PCI motion card, it can connect 64 remote modules and 32

motion axes at most with the default communication cycle 1 ms (1K). Please refer to table 2.1.2.

EtherCAT master runs in RTX real-time operating system of Delta PAC

Communication cycle (ms) Max. number of the connected Max. number of the connected
y remote module (1 ms) motion axis (1 ms)

4 ms 100 64

2ms 100 64

1ms 100 64

0.5ms 50 32

0.25 ms 25 16

0.125 ms 22 8

Table 2.1.1 Suggested number of the slave

EtherCAT master runs in Delta PCI EtherCAT motion card

Communication cycle (ms) Max. number of the connected Max. num_ber of_the connected
remote module (1 ms) motion axis (1 ms)

4ms 64 32

2ms 64 32

1ms 64 32

0.5ms 32 16

0.25 ms 16 8

0.125 ms 8 4

Table 2.1.2 Suggested number of the slave
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2.2 Initialize RTX runtime environment

For running the real-time operating system uploaded by synchronous function of EtherCAT
communication, RTX has one CPU and one Ethernet communication port. If you are applying a
Delta EtherCAT motion card, such as PCI-L221PPI, then there is nothing to do with RTX system.
When the host computer has started up, the RTX runtime environment will not be automatically
loaded into the system. It will start running only after instructions related to EtherCAT initialization
API are executed. Or, you can also manually enable RTX. See the steps below.

Once RTX is enabled, you can start to use other related functions and APIs in EtherCAT dynamic
link library.

(1) Open [RTX Properties]

File location: [Start] > [All programs] > [IntervalZero] > [RTX 2012] > [RTX Properties]

(2) Enable RTX devices

After opening [RTX Properties], select the Control tab and check the Driver status. If the driver

status shows “Stopped”, press the Start key to have the RTX devices start running.

Exceptions Hardware TCPAP Control
Current mode: Dedicated

Total system processors: 2

Windows processors: 1

RTSS processors: 1

Licensed RTSS processors: 31
Driver Start Status

Rtx Hal Extension Manual Stopped

Rtx Subsystem Manual Stopped

Rix Sexrver Manual Stopped
RTX TCPAP Stack Manual Stopped

Figure 2.2.1 RTX devices in Stopped status
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(3) Check the status of RTX devices
When the status of RTX devices shows “Running”, the user can start to use EtherCAT related

functions.
| Exceptions Haxdware TCPAP Control

Boot C onfiguration
Current mode: Dedicated
Total systern processors: 2
Windows processors: 1
RTSS processors: 1
Licensed RTRS processors: 31
Driver Start Status
Rtx Hal Extension Manual Running
Rt Subsystem Manual Running
Rtx Server Manual Running
RTX TCPAP Stack Manual Running

Figure 2.2.2 RTX devices in Running status

2.3 Introduction to RTSS Task Manager

RTSS Task Manager can be used to check whether the EtherCAT associated files
(ECAT_RTX_RTDLL.rtdll, ECAT_STACK_RTDLL.rtdll) are operating normally in RTX.

¥ RTSS Task Manager = = z
Task Name ‘ Processor ‘ Mask ‘ ID ‘
& Rtstepiprtss ""C:\Program Fil 0000001 1) 998

J*ECAT_RTX_RTDLLntdl
FHECAT_STACK_RTDLL.tdl
= Ftersample. il

# RE1000.itdl

F BvirtualNIC. itdll

[~ Always on top Help | Start Task | End Task

Figure 2.3.1 Interface of RTSS Task Manager

2-4 March, 2017



EtherCAT Programming Guide

EtherCAT Introduction

If there is any file missing in Task Manager, users can reload the missing file.

1)

)

March, 2017

Click the Start Task key, and the RtssRun window will pop out.

ey |
(o

To launch an RTX program, type its name with its command
line arguments.

BtssRun: I L]
[ Suppress warnings
Modes
(+ RunRTSS process " Register RTDLL
[~ Use local memory pool Jii
r I
I Ideal processor ’— =]
[ Affinity mask
i v [ = =L & I &
Jii = i 1 O NS S i [ 28 I I
Jui 1= Jl e w19 20 N L]
I C [=1626 21 271 28115 = =
Help Cancel

Figure 2.3.2 RtssRun window

Click Browse and select the missing file, which is placed in C:\Windows\system32\.

Browse

BHO: | O wystem32

~ e ®mckE-

? X

—_—

|>

- CIMsDic
& CImsmq @ ECAT_STACK_Win32_Link
BRARZHE  (ymui
@ Cnpp
. () oobe
S Diras
"N |0 Scripting
| J ) Setup
ﬁm&f* ,‘_:l sp00|
Q | Jusmt
J‘! I)wbem
?Eﬂ‘]ﬁﬂg ..__'J zh-cn
(Q zh-tw
. @ |ECAT_RTX_RTDLL
m|gLaEE (¢
BA: [ECAT_STACK_RTDLL |
WREID:  |RTX Files (rtss;rtdll) ~]

|E§%@|

Hu

Figure 2.3.3 Select the missing file
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Then, while the other options remain unchanged, press OK and the file will be loaded into RTX

system.
REssRun z
To launch an RTX program, type its name with its command
line arguments.
RtssRun: ["E:\WINDUWS\syslem32\EC&T_STACK_FITDLL,lldII" ZI
[ Suppress wamings
Modes
" RunRTSS process + Register RTDLL
I [ Share between processes
m [ Perform loadiunload test
B I Force Registration
-
[ ™ ] [ il = I Ic
I I I I I I = r
I I = Ji Jiod J H ]
L] 1= I L 1] ) | H D]
Help 0K Cancel

Figure 2.3.4 Load the missing file
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This chapter provides the C/C++ examples of EtherCAT dynamic-link library, including
EtherCAT initialization, homing procedure, PT, PV, PP, CSP modes, remote digital

input/output module, analog input/output, and high-speed pulse compare function.

31 EtherCAT INitialiZation =« xxrorrorrrr e 3_3
31 1 FUNCHON [iStr s s 3_3
31 2 App”cation examp|es ................................................................... 3_3

32 Motion control Of homing ..................................................................... 3_6
321 FUNCHON [iStr s s 3_6
322 App”cation examp|es ................................................................... 3_6

33 Torque CONTTO] v rr e e e 3_9
331 FUNCHON [iStr s s 3_9
332 App”cation examp|es ................................................................... 3_9

34 Constant Speed CONTIO] v r s e e e e 3_12
341 FUNCHON ISt s rrrrrr e 3_12
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3.10 Application of EtherCAT analog output module (R1-EC-9144)--------veeeeee 3-44



EtherCAT Operation Example EtherCAT Programming Guide
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3.1 EtherCAT initialization
3.1.1 Function list

Function name

_ECAT_Master_Open

_ECAT_Master_Get_CardSeq

_ECAT_Master_Initial
_ECAT_Master_Get_SlaveNum

_ECAT_Master_Reset

_ECAT_Master_Close
_ECAT_Master_Check_Initial_Done

B Properties

Hardware EtherCAT RTX (PAC) EtherCAT motion card
Supported Y Y
3.1.2 Application examples
Program interface
# ESC Initial X
1. OpenCand Cord Hum: 1
2. Initial Card No: |15 ¥ | Initisl Ststus.  |Initial Done
Slave Num: (100
Bt
Figure 3.1.2.1

(1) Activate interface card

1. OpeniCard | Cand Num: |1

Figure 3.1.2.2

Press the OpenCard key to execute the following program:
RetCode = ECAT_Master_Open(&gESCEXxistCards);

/* The variable, gESCExistCards, will return EtherCAT motion card number. */
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(2) Initialize interface card

2. Tnitial Card Na: 15 - Lnitial Statuz: |Inatial Dose

Figure 3.1.2.3
Press the Initial key to execute the following program:
for(i=0; i< geSCEXxistCards; i++)

{
RetCode = ECAT_Master_Get CardSeq(i, &CardNo);
/* Get the card No. of the PC interface Card i. This card No. is the dip switch value.
EtherCAT card number in RTX version is 16. */
RetCode = ECAT_Master_Initial(CardNo);
[* Start to initialize the interface card. */
if(RetCode != 0)
{
strMsg.Format("_ECAT_Master_Initial, RetCode = %d", RetCode);
MessageBox(strMsg);
}
}

RetCode = ECAT_ Master_Check_Initial_Done(gESCCardNo, &lnitialDone);
/* Get the Initial status. */

/I Display the Initial Status:

/I InitialDone = 1: Display “Pre Initial”

/[ InitialDone = 0: Display “Initial Done”

/[ InitialDone = 99: Display “Initial Error”
(3) Set the information of the connected modules

-3 Pmd Slave | Slave Nuwm: (10

Figure 3.1.2.5
Press the Find Slave key to execute the following program:
RetCode = ECAT_ Master_Get_SlaveNum(geESCCardNo, &SlaveNum);
/I Get the number of the connected modules.
When the above program completes, the number of the found Slave devices will be

displayed in Slave Num field.
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Exit program

Bt

Figure 3.1.2.6

Press the Exit key to execute the following program:

for(i=0; i< geSCEXxistCards; i++)

{
_ECAT_Master_Reset(gpESCCardNoList[i]);
/I Reset the interface card.

}

_ECAT_Master_Close();

/I End the operation of motion control card.
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3.2 Motion control of homing
3.2.1 Function list

Function name

_ECAT_Slave_Home_Config
_ECAT_Slave_Home_Move
_ECAT_Slave_Motion_Sd_Stop

B Properties

Hardware EtherCAT RTX (PAC) EtherCAT motion card

Supported Y Y

3.2.2 Application examples

Program interface

X

& ESC Home

Initial Card Slave Num: (10

Cand No: |15 -

| Bud ke Initial Status: [Tnitiol Done

set NodeID Statuz
NodelD:l, SlafiD:0 v | v Timer CMD. 0 pls
2-2. Bet vel. prof. FEE. 0 pls
StrVel 10 PRE IO Bts. Oxca3y
Maxel 200 PRR Motion 1]
Aee. 01 Sec
2-3. Homing Setting SVON RALM REZET
Vet | e
Offset 0 PP RTOP ‘ Homing
Eit
Figure 3.2.2.1

(1) Activate and initialize interface card
Press the Initial Card key (as shown in figure 3.2.2.1) to start initializing the interface card.
Press the Find Slave key (as shown in figure 3.2.2.1) to start searching the connecting
modules.
For more information about the interface card initialization, please see “Activate interface

card” and “Initialize interface card” in section 3.1.2.
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(2) Enter the parameter for motion control

set NodelD
HodelD:1, Sl0fD0 w | v Timer

2-2 Setwel. prof.

Shrel 10 PR3

MaxVel 200 PE3

Ace. 01 3Rec
Figure 3.2.2.2

Select Node ID and Slot ID and check the Timer box to display the motion status.

Set NodelD: Specify the Node ID to be executed. The parameters “AxisNo” and “SlotNo”
in the API function.

Timer: Check the Timer box to display the current motion status.

StrVel.: Input motion speed for homing (pulse sent per second). The parameter
“FirstSpeed” in the API function.

MaxVel.: Input the motion speed after homing to the next index pulse (pulse sent per
second). The parameter “SecondSpeed” in the API function.

Acc.: Input the duration to accelerate to the target speed. The parameter “Tacc” in the API

function.

(3) Set the parameters for homing (homing mode and offset value)
2-3 Homing Setting
Mode 1
Offat 0 PP

Figure 3.2.2.3
Mode: Homing mode 1 ~ 35. The parameter “Mode” in the API function.

Offset: Homing offset. The parameter “Offset” in the API function.

(4) Set the servo motor to ON/OFF state (servo on/servo off)

SVON RALM EESET
S TOP Homing
Figure 3.2.2.4

Press the SVON key (as shown in figure 3.2.2.4) to execute the following program:
RetCode = ECAT_Slave Motion_Set Svon(gESCCardNo, gNodelD, gSlotID,ON_OFF);
/ ON_OFF

/I 0: Servo OFF

/I 1: Servo ON
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(5) Homing procedures
Press the Homing key (as shown in figure 3.2.2.4) to execute the following program:
RetCode = ECAT_Slave_Home_Config(gESCCardNo, gNodelD, gSlotID, Mode, Offset,
StrVel, MaxVel, Tacc);
/* Set homing mode: 1 ~ 35, offset and speed parameters, but the servo will not operate
now. */
RetCode = ECAT_Slave_Home_ Move(gESCCardNo, gNodelD, gSlotID);

/* Start homing according to the set parameters. */

(6) Stop homing
To stop homing, press the STOP key (as shown in figure 3.2.2.4) to execute the following
program:
RetCode = ECAT_Slave Motion_Sd_Stop(gESCCardNo, gNodelD, gSlotID, Tdec);

/* Interrupt homing process. */

(7) Exit program
Press the Exit key to exit and close the program.
Execute “_ ECAT_Master_Reset” and “_ ECAT_Master_Close” to exit the function. Detailed

description about these two API is presented in section 3.1.2 Exit program.
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3.3 Torque control
3.3.1 Function list

Function name

_ECAT_Slave_PT_Start_Move
_ECAT_Slave_Motion_Emg_Stop

B Properties

Hardware EtherCAT RTX (PAC) EtherCAT motion card

Supported Y Y

3.3.2 Application examples

Program interface

£ ESC PTMove X
Indtial Cand - |12
Blave Num:
" Card Ho: |15 -
| Bhlfee Tnitial S4apus: | Initial Done
set NodeID Statns
\NodelD:1, SlotiD0 » | v Timer CMD. 0 pls
2-2. Set vel. prof. FEE. 0 pls.
10 Bte. (637
alop 20 ypilliseconds Motion i
Ratio 200 41000 rated torgue : :
. SYON | RALM | RESET
sTOP ‘ Move
Exit
Figure 3.3.2.1

(1) Activate and initialize interface card
Press the Initial Card key (as shown in figure 3.3.2.1) to start initializing the interface card.
Press the Find Slave key (as shown in figure 3.3.2.1) to start searching the connecting
modules.
For more information about the interface card initialization, please see “Activate interface

card” and “Initialize interface card” in section 3.1.2.
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(2) Set Node ID and Slot ID for the servo drive and enable motion status display

set NodelD
\NodeID:l, 8lofiD » | v Timer

Figure 3.3.2.2
Select Node ID and Slot ID and check the Timer box to display the motion status.
Set NodelD: Specify the Node ID to be executed. The parameters “AxisNo.” and “SlotNo”
in the API function.

Timer: Check the Timer box to display the current motion status.

(3) Enter the Slop and Ratio values
2-2. et wel. prof.

Slop 20 milliseconds
Ratin 20 /1000 rated torgue
Figure 3.3.2.3

Slop: Input the required time for the rated torque. (unit: ms)
Ratio: Input the permillage of the rated torque value. For example, if the ratio value is 20,

the rated torque will be 2%.

(4) Set the servo motor to ON/OFF state (servo on/servo off)

| SYON | RALM | RESET

ETOP ‘ tdonee

Figure 3.3.2.4
Press the SVON key (as shown in figure 3.3.2.4) to execute the following program:
RetCode = ECAT_Slave Motion_Set Svon(gESCCardNo, gNodelD, gSlotID, ON_OFF);
/ ON_OFF:
/I 0: Servo OFF.
/I 1: Servo ON.

(5) Torque control
Press the Move key (as shown in figure 3.3.2.4) to execute the following program:
RetCode = ECAT_Slave PT_Start_Move(gESCCardNo, gNodelD, gSlotID, Torque,
Slope);
/* Set torque parameters and enable torque control. */
/I The motor will run in forward direction if the torque value is greater than 0, and run in

reverse direction if the value is smaller than 0.
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Press the STOP key (as shown in figure 3.3.2.4) to execute the following program:
RetCode = _ECAT_Slave_Motion_Emg_Stop(gESCCardNo, gNodelD, gSlotID);

/* Stop torque control of the motor. */

Status display

Statos

CHD. 0 pls
FEE. 0 pls.
[0 3ts. Oxef37
Motion 1]

Figure 3.3.2.5
Command values of the motion:
RetCode = ECAT_Slave Motion_Get Command(geSCCardNo, gNodelD, gSlotID,
&Cmd);
/I Get the command value (CMD. field).
RetCode = ECAT_Slave Motion_Get Position(gESCCardNo, gNodelD, gSlotID, &Pos);
/I Get the feedback value of the command (FBK. field).

Motion status:

RetCode = ECAT_Slave Motion_Get StatusWord(gESCCardNo, gNodelD, gSlotID,
&Status);

/I Get the current motion status (1O Sts. field).

RetCode = ECAT_Slave Motion_Get Mdone(gESCCardNo, gNodelD, gSlotID,
&MCDone);

/I Get the current status of the motor (Motion field).

Reset feedback and clear alarm

Press the RESET key (as shown in figure 3.3.2.4) to execute the following program:
RetCode = ECAT_Slave Motion_Set_Position(gESCCardNo, gNodelD, gSlotID, 0);
/I Clear feedback first (Value showed in servo drive panel will be set to 0).

RetCode = ECAT_Slave Motion_Set_ Command(gESCCardNo,gNodelD,gSlotID,0);

/I Then, clear the command.

Press the RALM key (as shown in figure 3.3.2.4) to execute the alarm clearing command:
RetCode = _ECAT_Slave_Motion_Ralm(gESCCardNo, gNodelD, gSlotID);

/I Clear the alarm of slave station.

Exit program
Press the Exit key to exit and close the program.
Execute “_ ECAT_Master_Reset” and “*_ ECAT_Master_Close” to exit the function. Detailed

description about these two API is presented in section 3.1.2 Exit program.
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3.4 Constant speed control
3.4.1 Function list

Function name

_ECAT _Slave PV_Start_ Move
_ECAT_Slave_Motion_Sd_Stop

B Properties

Hardware

EtherCAT RTX (PAC)

EtherCAT motion card

Supported

Y

Y

3.4.2 Application examples

Program interface

£ ESC P¥Move X
Tnitial Card slave N |1|:|
. Card Mo (15 'l
Find Slave Tnitial Status: |Ini1ialD-:lne
set NodelD Satus
NodelD:1, SlolD.0 » | v Timer CMD. 0 gk
FBE. 0 plz
2-2. Bet vel. prof. o
S0 0 pls.
Velocity 200 REPM 10 B, Oacb37
fce. 01 Bec Motion i
Dec. 01 Bec
SO RALM EEZET
e STOP -
Exit
Figure 3.4.2.1

(1) Activate and initialize interface card

Press the Initial Card key (as shown in figure 3.4.2.1) to start initializing the interface card.

Press the Find Slave key (as shown in figure 3.4.2.1) to start searching the connecting

modules.

For more information about the interface card initialization, please see “Activate interface

card” and “Initialize interface card” in section 3.1.2.
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(2) Set Node ID and Slot ID for the servo drive and enable motion status display

Set NodeID
\NodelD:1, 8loflD:0 w | v Timer

Figure 3.4.2.2
Select Node ID and Slot ID and check the Timer box to display the motion status.
Set NodelD: Specify the Node ID to be executed. The parameters “AxisNo.” and “SlotNo”
in the API function.

Timer: Check the Timer box to display the current motion status.

(3) Enter the acceleration/deceleration time and rotation speed per minute (rpm).

2-2. Zetvel. prof.

Yelocity 200 RPM
bre, 01 Rec
Deec. 01 Bec

Figure 3.4.2.3

Velocity: Input the target speed. The parameter “RPM” in the API function. *The actual
rpm value is 0.1 time of the variable Velocity.

Acc: Input the duration from current speed to target speed. The parameter “Tacc” in the
API function.

Dec: Input the duration to decelerate from current speed to 0. The parameter “Tdec” in the
API function.

(4) Set the servo motor to ON/OFF state (servo on/servo off)

. SYON | RALM | RESET

- STOP —

Figure 3.4.2.4
Press the SVON key (as shown in figure 3.4.2.4) to execute the following program:
RetCode = ECAT_Slave Motion_Set Svon(gESCCardNo, gNodelD, gSlotID, ON_OFF);
/ ON_OFF:
/I 0: Servo OFF.
/I 1: Servo ON.
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Speed control

Press the <~ or — key (as shown in figure 3.4.2.4) to execute the following program:
RetCode = ECAT_Slave PV_Start Move(geESCCardNo, gNodelD, gSlotID, Velocity,
Tacc, Tdec);

/* Set the parameters of speed mode (the acceleration and deceleration time) and enable
speed control. */

/I The servo motor will run in forward direction if the rpm value is greater than 0, and will

run in reverse direction when the rpm value is smaller than 0.

Press the STOP key (as shown in figure 3.4.2.4) to execute the following program:
RetCode = _ECAT_Slave_Motion_Emg_Stop(gESCCardNo, gNodelD, gSlotID);

Status display

Blatus

CMD. 0 pls

FEE. 0 pls.

=PD. 0 pls.

LN Qi 37

Motinn 1]
Figure 3.4.2.5

Command values of the motion:

RetCode = ECAT_Slave Motion_Get Command(geESCCardNo, gNodelD, gSlotID,
&Cmd);

/I Get the command value (CMD. field).

RetCode = ECAT_Slave Motion_Get Position(gESCCardNo, gNodelD, gSlotID, &Pos);
/I Get the feedback value of the command (FBK. field).

Motion status:

RetCode = ECAT_Slave Motion_Get Current_Speed(gESCCardNo,gNodelD, gSlotiD,
&Spd);

/I Get the current moving speed (SPD. field).

RetCode = ECAT_Slave Motion_Get StatusWord(gESCCardNo, gNodelD, gSlotID,
&Status);

/I Get the current status (1O Sts. field).

RetCode = ECAT_Slave Motion_Get Mdone(gESCCardNo, gNodelD, gSlotID,
&MCDone);

/I Get the current status of the motor. (Motion field)

March, 2017
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Reset the feedback value and clear the alarm

Press the RESET key (as shown in figure 3.4.2.4) to execute the following program:
RetCode = ECAT_Slave Motion_Set_Position(gESCCardNo, gNodelD, gSlotID, 0);
/I Clear feedback first (Value showed in servo drive panel will be set to 0).

RetCode = ECAT_Slave Motion_Set_ Command(gESCCardNo,gNodelD,gSlotID,0);

/I Then clear the command.

Press the RALM key (as shown in figure 3.4.2.4) to execute the alarm clearing command:
RetCode = _ECAT_Slave_Motion_Ralm(gESCCardNo, gNodelD, gSlotID);

/I Clear the alarm of slave station.

Exit program
Press the Exit key to exit and close the program.
Execute “_ ECAT_Master_Reset” and “_ ECAT_Master_Close” to exit the function. Detailed

description about these two API is presented in section 3.1.2 Exit program.
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3.5 Motion control in PP mode
3.5.1 Function list

Function name

_ECAT_Slave_PP_Start_Move
_ECAT_Slave_Motion_Sd_Stop

B Properties

Hardware EtherCAT RTX (PAC) EtherCAT motion card

Supported Y Y

3.5.2 Application examples

Program interface

X

47 ESC PPMove

Initial Card Slave Num: |10

: Card Na: |15 -
_Find Slave | Tnitis] Status; | Initial Done

et HodeID Statug
NodeID:1, SIoiD0 v |  Timer CMD. 0 gk
FEK. 0 gl
2-2 Wetwvel. prof. 10 s Oweh37 =
Dist 50000 pls. ' i
Motion 0
ShVel 0 PR3
Masel 10000 PR
ber 01 Hee -'
. SVON | RALM | RESET
Dec. 01 Sec
[ ABS 2 STOP -
Exit
Figure 3.5.2.1

(1) Activate and initialize interface card
Press the Initial Card key (as shown in figure 3.5.2.1) to start initializing the interface card.

Press the Find Slave key (as shown in figure 3.5.2.1) to start searching the connecting

modules.
For more information about the interface card initialization, please see “Activate interface

card” and “Initialize interface card” in section 3.1.2.
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Set Node ID and Slot ID for the servo drive and enable motion status display

met NodelD
\HodelD:1, SlolDu) w | v Timer

Figure 3.5.2.2
Select Node ID and Slot ID and check the Timer box to display the motion status.
Set NodelD: Specify the node ID to be executed. The parameters “AxisNo.” and “SlotNo”
in the API function.

Timer: Check the Timer box to display the current motion status.

Enter the parameter for motion control
2-2, Bet vel. prof.

Diist Soooo - pls.
atrVel 0 Pppa
Maxel 10000 PPRR
A 01 Bec
Dec. 01 Sec
[ ABR
Figure 3.5.2.3

Dist.: Input the moving distance. The parameter “Dist” in the API function.

StrVel.: Input the initial speed. The parameter “StrVel” in the API function.

*The servo drive accelerates to the initial speed set in StrVel at its max. speed. Then, it
accelerates to the constant speed set in MaxVel with the acceleration time set in Acc.
MaxVel.: Input the constant speed. The parameter “MaxVel” in the API function.

Acc.: Input the duration from initial speed to constant speed. The parameter “Tacc” in the
API function.

Dec.: Input the duration to decelerate from the constant speed to 0. The parameter “Tdec”
in the API function.

ABS.: Check this box to have the motion conducted according to the absolute coordinates

set in Dist.
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(4) Set the servo motor to ON/OFF state (servo on/servo off)

 SVON | RALM | RESET

- STOP .

Figure 3.5.2.4
Press the SVON key (as shown in figure 3.5.2.4) to execute the following program:
RetCode = ECAT_Slave Motion_Set Svon(gESCCardNo, gNodelD, gSlotID, ON_OFF);
/I ON_OFF:
/I 0: Servo OFF
/[ 1: Servo ON

(5) Start to control the motion speed
Press the < or — key (as shown in figure 3.5.2.4) to execute the following program:
RetCode = ECAT_Slave PP_Start Move(gESCCardNo, gNodelD, gSlotID, Dist, StrVel,
MaxVel, Tacc, Tdec, gblsABS);
/I gblsABS
/I O: relative movement

/I 1: absolute movement

(6) Stop the motion
Press the STOP key (as shown in figure 3.5.2.4) to enable emergency stop:
RetCode = _ECAT_Slave_Motion_Emg_Stop(gESCCardNo, gNodelD, gSlotID);

In this example, the movement is stopped urgently by setting the deceleration time to 0.

(7) Status display

Statns

CHD, 0 pls
FBE. 0 pls.
10 Bts. Oxeb37
Motion 0

Figure 3.5.2.5
Command values of the motion:
RetCode = ECAT_Slave Motion_Get Command(geESCCardNo, gNodelD, gSlotID,
&Cmd);
/I Get the command value (CMD. field).
RetCode = ECAT_Slave Motion_Get Position(gESCCardNo, gNodelD, gSlotID, &Pos);
/I Get the feedback value of the command (FBK. field).
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Motion status:

RetCode = ECAT_Slave Motion_Get StatusWord(gESCCardNo, gNodelD, gSlotID,
&Status);

/I Get the current status (1O Sts. field).

RetCode = ECAT_Slave Motion_Get Mdone(gESCCardNo, gNodelD, gSlotID,
&MCDone);

/I Get the current status of the motor (Motion field).

Reset the feedback value and clear the alarm

Press the RESET key (as shown in figure 3.5.2.4) to execute the following program:
RetCode = ECAT_Slave Motion_Set_Position(gESCCardNo, gNodelD, gSlotID, 0);

/I Clear feedback first (Value showed in servo drive panel will be set to 0).

RetCode = ECAT_Slave Motion_Set Command(gESCCardNo, gNodelD, gSlotID, 0);

/I Then, clear the command.

Press the RALM key (as shown in figure 3.5.2.4) to execute the alarm clearing command:
RetCode = _ECAT_Slave_Motion_Ralm(gESCCardNo, gNodelD, gSlotID);

/I Clear the alarm of slave station

Exit program
Press the Exit key to exit and close the program.
Execute “_ ECAT_Master_Reset” and “_ ECAT_Master_Close” to exit the function. Detailed

description about these two API is presented in section 3.1.2 Exit program.
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3.6 Motion control in CSP mode
3.6.1 Function list

Function name

_ECAT_Slave_Motion_Set_Svon
_ECAT_Slave_CSP_Start Move
_ECAT_Slave_CSP_Start_V_Move
_ECAT_Slave_CSP_Start_Multiaxes_Move
_ECAT_Slave_CSP_Start_Arc_Move
_ECAT_Slave_CSP_Start_Arc2_Move
_ECAT _Slave_CSP_Start Arc3_Move

_ECAT_Slave_CSP_Start_Spiral_Move

_ECAT _Slave_CSP_Start_Spiral2_Move

_ECAT _Slave_CSP_Start_Heli_Move

_ECAT_Slave_CSP_Start_Sphere_Move

_ECAT _Slave_Motion_Sd_Stop

_ECAT_Slave_Motion_Set_Position

_ECAT_Slave_Motion_Set_Command

_ECAT_Slave_Motion_Ralm

_ECAT_Slave_Motion_Get_Command

_ECAT_Slave_Motion_Get_Position

_ECAT_Slave_Motion_Get_Current_Speed

_ECAT_Slave_Motion_Get_StatusWord

_ECAT_Slave_Motion_Get_Mdone

_ECAT_Master_Check_Initial_Done

B Properties

Hardware EtherCAT RTX (PAC) EtherCAT motion card

Supported Y Y
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3.6.2 Application examples

Program interface

£lr ESC CSPMove 2

11 Initel Card | Cond Ma: [15 ~| Slave Num: [10 3-1, Position Change Ftatus

1.2 Find Slave » — - Gt [T CHD. 0 i 0 ps.

T Tndtiad Status: |Tndtiad Done 2 I R i g 0
1.3 Set NodeID 2-2. Set vel. prof, 3-2. Velocity Change SPD. 0 0 0 pps
NodeID:1, 8lofiD0  w | v Timer Dist 50000 P Wewel T o 108k, Oxc37 Oxct37 Oxc637
NadeID:1, 8lofiD0 Dist¥ pls. Dec. a1 Sec Buifer 0 0 0
HodelDL, SloiDd_+ i B Motion 0 0 0
Depth pls.

2-1. Set Moving Mode Pitth i Numerator Denominator

One Axis Dir o 1 1 et SVON  RALM |}

& PTol " Continve :

el DEES | 34 ot SoftLimit

Two hes MascVel 10000 ppg o o STaP .

Clivd Chr  CAn? | paval Wi || e

Cohwd O Spiml O Spiml2 e, 01 5 -L000 1000 gt

e Dec. Bl Sec 3-5. Feedrate Overwrite

(" Helix " Line3 ¢ Sphem [ SCurve [ ATS

— 100
|
Exit

(1)

()

March, 2017

Figure 3.6.2.1

Activate and initialize interface card

Press the Initial Card key (as shown in figure 3.6.2.1) to start initializing the interface card.

Press the Find Slave key (as shown in figure 3.6.2.1) to start searching the connecting
modules.
For more information about the interface card initialization, please see “Activate interface

card” and “Initialize interface card” in section 3.1.2.

Select Node ID and Slot ID for the servo drive and enable motion status display

1.3 Bet NodelD
\NodelD:1, SloflD0 » | v Timer

NodelD:1, 8liD0 |
\NodelD:1, SliID0 |

Figure 3.6.2.2
Select Node ID and Slot ID and check the Timer box to display the motion status.
Set NodelD: Specify the Node ID to be executed. The parameters “AxisNo.” and “SlotNo”
in the API function.

Timer: Check the Timer box to display the current motion status.
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(3) Select the moving mode
2-1. Zet Moving Mode
O b
(* PToF  Continue

Turo Axes:
" Line2 1 Arm i A

(" Are? O Bpiral O Epirald
Three Axes:
(" Helix ©° Line3 © Zphere

Figure 3.6.2.2
Single-axis motion control:
P To P: Point to point movement
Continue: Linear movement
Two-axis motion control:
Line2: Linear interpolation control
Arc: Type 1 arc interpolation control (with the known circle center and angle)
Arc2: Type 2 arc interpolation control (with the known end point and angle)
Arc3: Type 3 arc interpolation control (with the known circle center and end point)
Spiral: Type 1 spiral interpolation control (with the known circle center and angle)
Spiral2: Type 2 spiral interpolation control (with the known end point and circle
number)
Three-axis motion control:
Helix: Helical interpolation control
Line3: Linear interpolation control

Sphere: Three-axis sphere motion control
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The parameter of single-axis motion control

PToP Continue
2-2 Betwel. prof. 2-2 Setwel. poof.

Diist 1000 ps. Dzt Plz.
Dist ¥ 5 Dist ¥ ok
Dist 2 ik Dist Z ok
Depth pls. Depth pls.

Fitch pls. Pitch pls.

Dix CAICCW Dir C oW
atriel 0 pps atriel 0 pp=

Maxel 10000 pp3 Max¥el 10000 ppa

EndVel 0 ppa EndVel 0 ppa

Ace. 0.1 e Are. 0.1 e

Diec. 01 e Diec. 01 e

BCurve LBER SCurve ABE
Figure 3.6.2.3

Dist.: Input the moving distance. The parameter “Dist” in the API function.

StrVel.: Input the initial speed. The parameter “StrVel” in the API function.

ConstVel: Input the constant speed. The parameter “ConstVel” in the API function.
EndVel: Input the end speed when it reaches the target position. The parameter “EndVel”
in the API function.

TPhase1: Input the duration from initial speed to constant speed. The parameter
“TPhase1” in the API function.

TPhase2: Input the duration from constant speed to end speed. The parameter “TPhase2”
in the API function.

S-Curve: Check this box to use S-Curve for the speed curve. Otherwise, it will use
T-Curve.

ABS.: Check this box to have the motion conducted according to absolute coordinates set

in Dist.

(5) Set the servo motor to ON/OFF state (servo on/servo off)

March, 2017

 SVON | RALM | RESET

- STOP S

Figure 3.6.2.4
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Press the SVON key (as shown in figure 3.6.2.4) to execute the following program:
RetCode = ECAT_Slave Motion_Set Svon(gESCCardNo, gNodelDJi], gSlotIDJi],
ON_OFF);

/I ON_OFF:

/I 0: Servo OFF

/1: Servo ON

Select P To P and start the point to point motion control

Press the < or — key (as shown in figure 3.6.2.4) to execute the following program:
RetCode = ECAT_Slave CSP_Start Move(gESCCardNo, gNodelDJ[0], gSlotID[0],
Dist[0], StrVel, ConstVel, EndVel, Tacc, Tdec, gblsSCurve, gblsABS);

/I gblsSCurve

/I 1: T-Curve

/I 2: S-Curve

/I gblsABS

/I 0: Relative movement

/I 1: Absolute movement

Change the position or speed in P To P mode
3-1. Postion Change

NewDist 0 pls.  Chenge

3-2. Velocity Change
WewVel 0 PPy Change

Dec. 0.1 3ec

Figure 3.6.2.5
Press the < or — key (as shown in figure 3.6.2.4) to select P To P motion control. To
replace the current position with a new position, press the Change key in Position Change
section (as shown in figure 3.6.2.5) to execute the following program:
RetCode = ECAT_Slave CSP_TargetPos Change(geSCCardNo, gNodelD[0],
gSlotID[0], NewPos);

/I Replace the current position with a new position.

To replace the current speed with a new speed, press the Change key in Velocity Change
section (as shown in figure 3.6.2.5) to execute the following program:

RetCode = ECAT_ Slave CSP_Velocity Change(geSCCardNo, gNodelD[0], gSlotID[0],
NewSpd, NewTdec);

/I Replace the current speed with a new speed.

March, 2017
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(8) Setthe Gear or software limit in P To P mode
3-3. Het Gear

Mmmerator Denominator

1 1 set

3-4. Zet Zoft Limit
ML ivnat PLirnit
| -1000 1000 et

Figure 3.6.2.6
Press the < or — key (as shown in figure 3.6.2.4) to select P To P motion control. To set
the Gear values, press the Set key in the Set Gear section (as shown in figure 3.6.2.6) to
execute the following program:
RetCode = ECAT Slave CSP_Set Gear(gESCCardNo, gNodelDJ[0], gSlotID[0],
Numerator, Denominator, Enable);

/I Set new gear values.

To set the software limit, press the Set key in the Set Soft Limit section (as shown in figure
3.6.2.6) to execute the following program:

RetCode = ECAT Slave CSP_Set Softlimit(gESCCardNo, gNodelDI[0], gSlotID[0],
MLimit, PLimit, Enable);

/I Set software limit values.

(9) Set the value for Feedrate Overwrite in P To P mode.

3-5. Feedrate Crverwrite

I 100

Figure 3.6.2.7
Press the < or — key (as shown in figure 3.6.2.4) to execute P To P motion control.
To set the value of Feedrate Overwrite, drag the scrollbar (as shown in figure 3.6.2.7)
to execute the following program:
RetCode = ECAT _Slave CSP_Feedrate Overwrite(gESCCardNo, gNodelD[0],
gSlotID[0], 2, NewSpd, 0.1);
/I Mode=2; Users can change the speed and the speed (vector) of all motion commands
whether the command is being executed.

/I Speed ratio
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(10) Select Continue for motion control with constant speed
Press the <~ or — key (as shown in figure 3.6.2.4) to execute the following program:
RetCode = ECAT_Slave CSP_Start V_Move(geESCCardNo, gNodelD[0], gSlotID[0], O,
StrVel, MaxVel, Tacc, gblsSCurve);
/I gblsSCurve
/[ 1: T-Curve
/I 2: S-Curve

(11) Two-axis motion mode (Line2, Spiral, Spiral2) and its settings

Line2 Spiral Spiral2
2-2 Betwel. prof. 2-2 Betwel prof. 2-2 Retwvel. prof.
Distl 1000 p1s, Ceni 1000 ps. Ceni 1000 p1s.
Dist2 1000 pis, Cen¥ 1000 ps. Cen¥ 1000 p1s.
Diist £ pl. EndX Pls. EndX 1000 p1s,
Depth k. Tnter 1000 ps. End¥ 1000 ple.
Fitch pls. Angle 1000 3g0/cir Mum 1000 pip
Dir o Dir Cu e Dir U curdoow
Strel 0 pps atriel 0 pps Strel 0 pps
Max¥el 10000 ppg bax¥el 10000 ppa Max¥el 10000 ppg
End¥el 0 pps End¥el 0 pp= End Vel 0 pp=
A, 0.1 e Arc, 01 2ec A, 01 2ec
Dec. 0.1 %ee Diec. 0.1 %ec Diec. 01 e
SCuree 4AB3 BT urve ABS SCurye 4B%
Figure 3.6.2.8

Line2 parameter settings: Two-axis linear interpolation

Dist1: Input the moving distance of axis X. The parameter “DistX” in the API function.
Dist2: Input the moving distance of axis Y. The parameter “DistY” in the API function.
StrVel.: Input the initial speed. The parameter “StrVel” in the API function.

ConstVel: Input the constant speed. The parameter “ConstVel” in the API function.
EndVel: Input the end speed when it reaches the target position. The parameter “EndVel”
in the API function.

TPhase1: Input the duration from initial speed to constant speed. The parameter
“TPhase1” in the API function.

TPhase2: Input the duration from constant speed to end speed. The parameter “TPhase2”
in the API function.

S-Curve: Check this box to use S-Curve for the speed curve. Otherwise, it will use
T-Curve.

ABS.: Check this box to have the motion conducted according to absolute coordinates set
in Dist.
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Spiral parameter settings: Type 1 of spiral interpolation (with the known circle center and
angle)

CenX: Input the X-coordinate of the circle center. The parameter “CenterPoint” in the API
function.

CenY: Input the Y-coordinate of the circle center. The parameter “CenterPoint” in the API
function.

Inter: Input the relative distance between the known spiral pitches. The parameter
“Spiral_Interval” in the API function.

Angle: Input the angle of the spiral movement. The parameter “Angle” in the API function.
StrVel.: Input the initial speed. The parameter “StrVel” in the API function.

ConstVel: Input the constant speed. The parameter “ConstVel” in the API function.
EndVel: Input the end speed when it reaches the target position. The parameter “EndVel”
in the API function.

TPhase1: Input the duration from initial speed to constant speed. The parameter
“TPhase1” in the API function.

TPhase2: Input the duration from constant speed to end speed. The parameter “TPhase2”
in the API function.

S-Curve: Check this box to use S-curve for the speed curve. Otherwise, it will use
T-Curve.

ABS.: Check this box to have the motion conducted according to absolute coordinates set
in Dist.

Spiral2 parameter settings: Type 2 of spiral interpolation (with the know end point and
circle number)

CenX: Input the X-coordinate of the circle center. The parameter “CenterPoint” in the API
function.

CenY: Input the Y-coordinate of the circle center. The parameter “CenterPoint” in the API
function.

EndX: Input the target position of X-coordinate. The parameter “EndPoint” in the API
function.

EndY: Input the target position of Y-coordinate. The parameter “EndPoint” in the API
function.

Num: Input the circle number of the spiral movement. The parameter “CycleNum” in the
API function.

Dir: Input the moving direction (0: Clockwise, 1: Anticlockwise). The parameter “Dir” in the
API function.

StrVel.: Input the initial speed. The parameter “StrVel” in the API function.

ConstVel: Input the constant speed. The parameter “ConstVel” in the API function.
EndVel: Input the end speed when it reaches the target position. The parameter “EndVel”
in the API function.

3-27



EtherCAT Operation Example EtherCAT Programming Guide

TPhase1: Input the duration from initial speed to constant speed. The parameter
“TPhase1” in the API function.

TPhase2: Input the duration from constant speed to end speed. The parameter “TPhase2”
in the API function.

S-Curve: Check this box to use S-curve for the speed curve. Otherwise, it will use
T-Curve.

ABS.: Check this box to have the motion conducted according to absolute coordinates set

in Dist.

(12) Set the servo motor to ON/OFF state (servo on/servo off)
Press the SVON key (as shown in figure 3.6.2.4) to execute the following program:
RetCode = ECAT_Slave Motion_Set Svon(gESCCardNo, gNodelD(i], gSlotIDJi],
ON_OFF);
/ ON_OFF:
/I 0: Servo OFF
/[ 1: Servo ON

(13) Select Line2 for two-axis linear motion control
Press the < or — key (as shown in figure 3.6.2.4) to execute the following program:
RetCode = ECAT_Slave CSP_Start Multiaxes Move(gESCCardNo, 2, gNodelD,
gSlotID, Dist, StrVel, MaxVel, EndVel, Tacc, Tdec, gblsSCurve, gblsABS);
/I gblsSCurve
/[ 1: T-Curve
/I 2: S-Curve
/I gblsABS
/I 0: Relative movement

/I 1: Absolute movement

(14) Select Spiral for two-axis arc motion control (center point and angle)
Press the < or — key (as shown in figure 3.6.2.4) to execute the following program:
RetCode = ECAT_Slave CSP_Start_Spiral_Move(gESCCardNo,gNodelD, gSlotID,
CenPoint, Spiral_Interval, Angle, StrVel, MaxVel, EndVel, Tacc, Tdec, gblsSCurve,
gblsABS);
/I gblsSCurve
/I 1: T-Curve
/I 2: S-Curve
/I gblsABS
/I 0: Relative movement

/I 1: Absolute movement
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(15) Select Spiral2 for two-axis arc motion control (end point and circles).

Press the <~ or — key (as shown in figure 3.6.2.4) to execute the following program:
RetCode = ECAT Slave CSP_Start Spiral2_Move(gESCCardNo, gNodelD, gSlotID,
CenPoint, EndPoint, CycleNum, Dir, StrVel, MaxVel, EndVel, Tacc, Tdec, gblsSCurve,
gblsABS);

/I gblsSCurve

/[ 1: T-Curve

/I 2: S-Curve

/I gblsABS

/I 0: Relative movement

/I 1: Absolute movement

(16) Two-axis motion mode (Arc, Arc2, Arc3) and the settings

March, 2017

Arc Arc2 Arc3
2-2 Bet wel. prof. 2-2 Betwel. prof. 2-2 Betwvel. prof.
Ceni 1000 ple. EndX 1000 ps. CenX 1000 ple.
Cen¥ 1000 pls. End¥ 1000 P, Cen¥ 1000 pis.
Dist & pls. Dist £ pls. EndX 1000 p1s.
Angle 1000 260/cir Angle 1000 2604 End¥ 1000 ple.
Pitch pls. Fitch pls. Pitch pls.
Dix e Dir ey Dix 0 cufeew
Btriel 0 ppa Btrel 0 ppa Strvel 0 ppa
MaWel 10000 ppa baxel 10000 ppg MaxWel 10000 pps
End¥el 0 pps End¥el 0 pp= End¥el 0 pp=
.0 01 e Arc. 01 Be AL, 0.1 e
Diec. 0.1 e Diec. 0.1 Sec Dec. 0.1 e
[ BCurve [ ABE [ 2Curve [ ABR [ BCurve [ ABR
Figure 3.6.2.9

Arc parameter settings: Type 1 of arc interpolation (with the known arc’s circle center and
angle)

CenX: Input the X-coordinate of the circle center. The parameter “CenterPoint” in the API
function.

CenY: Input the Y-coordinate of the circle center. The parameter “CenterPoint” in the API
function.

Angle: Set the arc angle. The parameter “Angle” in the API function.

StrVel.: Input the initial speed. The parameter “StrVel” in the API function.

ConstVel: Input the constant speed. The parameter “ConstVel” in the API function.
EndVel: Input the end speed when it reaches the target position. The parameter “EndVel”
in the API function.

TPhase1: Input the duration from initial speed to constant speed. The parameter
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“TPhase1” in the API function.

TPhase2: Input the duration from constant speed to end speed. The parameter “TPhase2”
in the API function.

S-Curve: Check this box to use S-curve for the speed curve. Otherwise, it will use
T-Curve.

ABS.: Check this box to have the motion conducted according to absolute coordinates set
in Dist.

Arc2 parameter settings: Type 2 of arc interpolation (with the known arc’s end point and
angle)

EndX: Input the target position of X-coordinate. The parameter “EndPoint” in the API
function.

EndY: Input the target position of Y-coordinate. The parameter “EndPoint” in the API
function.

Angle: Set the arc angle. The parameter “Angle” in the API function.

StrVel.: Input the initial speed. The parameter “StrVel” in the API function.

ConstVel: Input the constant speed. The parameter “ConstVel” in the API function.
EndVel: Input the end speed when it reaches the target position. The parameter “EndVel”
in the API function.

TPhase1: Input the duration from initial speed to constant speed. The parameter
“TPhase1” in the API function.

TPhase2: Input the duration from constant speed to end speed. The parameter “TPhase2”
in the API function.

S-Curve: Check this box to use S-curve for the speed curve. Otherwise, it will use
T-Curve.

ABS.: Check this box to have the motion conducted according to absolute coordinates set
in Dist.

Arc3 parameter settings: Type 3 of arc interpolation (with the known arc’s circle center
and end point)

CenX: Input the X-coordinate of the circle center. The parameter “CenterPoint” in the API
function.

CenY: Input the Y-coordinate of the circle center. The parameter “CenterPoint” in the API
function.

EndX: Input the target position of X-coordinate. The parameter “EndPoint” in the API
function.

EndY: Input the target position of Y-coordinate. The parameter “EndPoint” in the API
function.

Dir: Input the moving direction (0: Clockwise, 1: Anticlockwise). The parameter “Dir” in the
API function.
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StrVel.: Input the initial speed. The parameter “StrVel” in the API function.

ConstVel: Input the constant speed. The parameter “ConstVel” in the API function.
EndVel: Input the end speed when it reaches the target position. The parameter “EndVel”
in the API function.

TPhase1: Input the duration from initial speed to constant speed. The parameter
“TPhase1” in the API function.

TPhase2: Input the duration from constant speed to end speed. The parameter “TPhase2”
in the API function.

S-Curve: Check this box to use S-curve for the speed curve. Otherwise, it will use
T-Curve.

ABS.: Check this box to have the motion conducted according to absolute coordinates set

in Dist.

(17) Set the servo motor to ON/OFF state (servo on/servo off)

Press the SVON key (as shown in figure 3.6.2.4) to execute the following program:
RetCode = ECAT_Slave Motion_Set Svon(gESCCardNo, gNodelDJi], gSlotIDJi],
ON_OFF);

/I ON_OFF

/I 0: Servo OFF

/[ 1: Servo ON

(18) Select Arc for two-axis arc motion (circle center and angle)

March, 2017

Press the < or — key (as shown in figure 3.6.2.4) to execute the following program:
RetCode = ECAT_Slave CSP_Start Arc_Move(gESCCardNo, gNodelD, gSlotID,
CenPoint, Angle, StrVel, ConstVel, EndVel, Tacc, Tdec, gblsSCurve, gblsABS);

/I gblsSCurve

/[ 1: T-Curve

/I 2: S-Curve

/I gblsABS

/I 0: Relative movement

/I 1: Absolute movement
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(19) Select Spiral for two-axis arc motion (end point and angle)
Press the < or — key (as shown in figure 3.6.2.4) to execute the following program:
RetCode = ECAT_Slave CSP_Start Arc2_Move(gESCCardNo, gNodelD,
gSlotID, EndPoint, Angle, StrVel, MaxVel, EndVel, Tacc, Tdec, gblsSCurve,
gblsABS);
/I gblsSCurve
/[ 1: T-Curve
/I 2: S-Curve
/I gblsABS
/I 0: Relative movement

/I 1: Absolute movement

(20) Select Spiral2 for two-axis arc motion (circle center and end point)
Press the < or — key (as shown in figure 3.6.2.4) to execute the following program:
RetCode = ECAT_Slave CSP_Start Arc3_Move(gESCCardNo, gNodelD, gSlotID,
CenPoint,EndPoint,Dir,StrVel, ConstVel,EndVel,Tacc,Tdec,gblsSCurve, gblsABS);
/I gblsSCurve
/[ 1: T-Curve
/I 2: S-Curve
/I gblsABS
/I 0: Relative movement

/I 1: Absolute movement

(21) Three-axis motion mode (Heli, Line3, Sphere) and the settings

Heli Line3 Sphere

3-2. Betwel. prof, 3-2. 3et vel. prof. 2-2. Betvel prof.
Ceni 1000 p1s. Dristl 1000 ple PosHl 1000 ple
Cen¥ 1000 pls. Dzt 1000 ple Pos¥l 1000 Pls
EndX Fl: Dist3 1000 pis. PosZl 1000 pls.
Depth 1000 pls, Depth Pls. Posi2 1000 ps.
Pitch 1000 pls, Pitch Pls. Pos¥2 1000 ps.
Diir 0 cwipow Diar cuseow PosZl 0 Pls
StVel 0 pps atrVel 0 pps BtrVel 0 pps
Max¥el 10000 pps IanVel 10000 pps Man¥el 10000 pps
End¥Vel 0 rpa End Vel 0 pps EndVel 0 ppx
bec. 0.1 Zec bee, 0.1 e bre. 0.1 e
Dec. 0.1 %e Dec. 0.1 gec Dec. 01 Zec
[ BCurve [~ ABR [ BCurve [ AB® [ BCurve [~ ABR®

Figure 3.6.2.10
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Heli parameter settings: Three-axis helical interpolation.

CenX: Input the X-coordinate of the circle center. The parameter “CenterPoint” in the API
function.

CenY: Input the Y-coordinate of the circle center. The parameter “CenterPoint” in the API
function.

Depth: Input the depth of the specified axis (the overall height of Z-axis). The parameter
“Depth” in the API function.

Pitch: Specify the pitch of the helix. The parameter “Pitch” in the API function.

Dir: Input the moving direction (0: Clockwise, 1: Anticlockwise). The parameter “Dir” in the
API function.

StrVel.: Input the initial speed. The parameter “StrVel” in the API function.

ConstVel: Input the constant speed. The parameter “ConstVel” in the API function.

EndVel: Input the end speed when it reaches the target position.The parameter “EndVel” in
the API function.

TPhase1: Input the duration from initial speed to constant speed. The parameter “TPhase1”
in the API function.

TPhase2: Input the duration from constant speed to end speed. The parameter “TPhase2” in
the API function.

S-Curve: Check this box to use S-curve for the speed curve. Otherwise, it will use T-Curve.
ABS.: Check this box to have the motion conducted according to absolute coordinates set in
Dist.

Line3 parameter settings: Linear interpolation.

Dist1: The moving distance of X-axis. The parameter “DistArray” in the API function.

Dist2: The moving distance of Y-axis. The parameter “DistArray” in the API function.

Dist3: The moving distance of Z-axis. The parameter “DistArray” in the API function.
StrVel.: Input the initial speed. The parameter “StrVel” in the API function.

ConstVel: Input the constant speed. The parameter “ConstVel” in the API function.

EndVel: Input the end speed when it reaches the target position. The parameter “EndVel” in
the API function.

TPhase1: Input the duration from initial speed to constant speed. The parameter “TPhase1”
in the API function.

TPhase2: Input the duration from constant speed to end speed. The parameter “TPhase2” in
the API function.

S-Curve: Check this box to use S-curve for the speed curve. Otherwise, it will use T-Curve.
ABS.: Check this box to have the motion conducted according to absolute coordinates in
Dist.
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Sphere parameter settings: Three-axis sphere motion (with given three points).

PosX1: The point to be passed through on X-axis (between starting and end point). The
parameter “Target1Point” in the API function.

PosY1: The point to be passed through on Y-axis (between starting and end point). The
parameter “Target1Point” in the API function.

PosZ1: The point to be passed through on Z-axis (between starting and end point). The
parameter “Target1Point” in the API function.

PosX2: The target coordinate of X-axis. The parameter “Target2Point” in the API function.
PosY2: The target coordinate of Y-axis. The parameter “Target2Point” in the API function.
PosZ2: The target coordinate of Z-axis. The parameter “Target2Point” in the API function.
StrVel.: Input the initial speed. The parameter “StrVel” in the API function.

ConstVel: Input the constant speed. The parameter “ConstVel” in the API function.

EndVel: Input the end speed when it reaches the target position. The parameter “EndVel” in
the API function.

TPhase1: Input the duration from initial speed to constant speed. The parameter “TPhase1”
in the API function.

TPhase2: Input the duration from constant speed to end speed. The parameter “TPhase2” in
the API function.

S-Curve: Check this box to use S-curve for the speed curve. Otherwise, it will use T-Curve.
ABS.: Check this box to have the motion conducted according to absolute coordinates in
Dist.

(22) Set the servo motor to ON/OFF state (servo on/servo off)
Press the SVON key (as shown in figure 3.6.2.4) to execute the following program:
RetCode = ECAT_Slave Motion_Set Svon(gESCCardNo, gNodelDJi], gSlotIDJi],
ON_OFF);
/I ON_OFF
/I 0: Servo OFF
/[ 1: Servo ON

(23) Select Heli for three-axis helical motion
Press the < or — key (as shown in figure 3.6.2.4) to execute the following program:
RetCode = ECAT_Slave CSP_Start Heli Move(gESCCardNo, gNodelD, gSlotID,
CenPoint,Depth,Pitch,Dir,StrVel,ConstVel,EndVel, Tacc, Tdec,gblsSCurve,gblsABS);
/I gblsSCurve
/[ 1: T-Curve
/I 2: S-Curve
/I gblsABS
/I 0: Relative movement

/I 1: Absolute movement
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See the figure below:
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Figure 3.6.2.11

(24) Select Line3 for three-axis linear motion

Press the < or — key (as shown in figure 3.6.2.4) to execute the following program:
RetCode = ECAT_Slave CSP_Start Multiaxes Move(gESCCardNo, 3, gNodelD,
gSlotID, Dist, StrVel, MaxVel, EndVel, Tacc, Tdec, gblsSCurve, gblsABS);

/I gblsSCurve

/I 1: T-Curve

/I 2: S-Curve

/I gblsABS

/I 0: Relative movement

/I 1: Absolute movement.

(25) Select Sphere for three-axis sphere motion

March, 2017

Press the < or — key (as shown in figure 3.6.2.4) to execute the following program:
RetCode = ECAT_Slave CSP_Start Sphere Move(gESCCardNo, gNodelD, gSlotID,
Dist, Dist2, StrVel, ConstVel, EndVel, Tacc, Tdec, gblsSCurve, gblsABS);

/I gblsSCurve

/I 1: T-Curve

/I 2: S-Curve

/I gblsABS

/I 0: Relative movement

/I 1: Absolute movement.
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(26) Status display

Statos

CHD. o a 0 pls
FBE. o a 0 pls
SFD. o a 0 ppa
IO s Oxc6 37 Dxca 37 D637
Buiffer 0 1] 0
Motion L o L

Figure 3.6.2.12
Command values of the motion:
RetCode = ECAT_Slave Motion_Get Command(geSCCardNo, gNodelD, gSlotID,
&Cmd);
/I Get the command value (CMD. field).
RetCode = ECAT_Slave Motion_Get Position(gESCCardNo, gNodelD, gSlotID, &Pos);
/I Get the feedback value of the command (FBK. field).
Motion status:
RetCode = ECAT_Slave Motion_Get Current_Speed(gESCCardNo,gNodelD, gSlotiD,
&Spd);
/I Get the moving speed (SPD. field).
RetCode = ECAT_Slave Motion_Get StatusWord(gESCCardNo, gNodelD, gSlotID,
&Status);
/I Get the current status (1O Sts. field).
RetCode = ECAT_Slave Motion_Get Mdone(gESCCardNo, gNodelD, gSlotID,
&MCDone);
/I Get the current status of the motor (Motion field).
RetCode = _ECAT_Slave_Motion_Get_Buffer_Length(gESCCardNo, gNodelD, gSlotID,
&BufLen);
/I Get the current buffer status (Buffer field).

(27) Reset the feedback position and clear the alarm
Press the RESET key (as shown in figure 3.6.2.4) to execute the following program:
RetCode = ECAT_Slave Motion_Set_Position(gESCCardNo, gNodelD, gSlotID, 0);
/I Clear feedback first (Value in servo drive panel will be set to 0).
RetCode = ECAT_Slave Motion_Set Command(gESCCardNo, gNodelD, gSlotID, 0);

/I Then, clear the command.

Press the RALM key (as shown in figure 3.6.2.4) to execute the alarm clearing command:
RetCode = _ECAT_Slave_Motion_Ralm(gESCCardNo, gNodelD, gSlotID);

/I Clear the alarm of slave station.
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(28) Stop the motion
Press the STOP key (see figure 3.6.2.4) to decelerate to stop:
RetCode = ECAT_Slave Motion_Sd_Stop(gESCCardNo, gNodelD[0], gSlotID[0], Tdec);
In this example, the motion decelerates to stop, which is to stop the motion gradually

according to the set deceleration time.

(29) Exit program
Press the Exit key to exit and close the program.
Execute “_ ECAT_Master_Reset” and “_ ECAT_Master_Close” to exit the function. Detailed

description about these two API is presented in section 3.1.2 Exit program.
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3.7 Digital input module
3.7.1 Function list

Function name

_ECAT_Slave_DIO_Get_Input_Value

B Properties

Hardware EtherCAT RTX (PAC) EtherCAT motion card

Supported Y Y

3.7.2 Application examples
Program interface

#= ESC DI =

Il Initl Cord | o Wo: [15 | Slave Num: |10 Exit
1-2. Find Sla
Y Initis] Statos: (Tnifiel Done

1-3 Set NodelD

DI

a i
B B B B B B B
I BN B N ..

Figure 3.7.2.1
(1) Activate and initialize interface card
Press the Initial Card key (as shown in figure 3.7.2.1) to start initializing the interface card.
Press the Find Slave key (see figure 3.7.2.1) to start searching the connecting modules.
For more information about the interface card initialization, please see “Activate interface

card” and “Initialize interface card” in section 3.1.2.

(2) Set Node ID and Slot ID for the module and enable contact status display

1-2. Set HodeID
NodelD:3, SlofiD:0 w | v Timer

...............

Figure 3.7.2.2
Select Node ID and Slot ID and check the Timer box to display the contact status.
Set NodelD: Specify the Node ID to be executed.The parameter “NodelD” and “SlotID” in
the API function.

Timer: Check the Timer box to display the current contact status.
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(3) Digital input (Slave DlI)
To obtain the data sent from the digital input module, users have to use R1-EC-60X2
module and execute the program below:
RetCode = ECAT_Slave DIO_Get Input_Value(gESCCardNo, gNodelD, gSlotID,

&gValue);

As shown in figure 3.7.2.3, no signal input is displayed in R1-EC-60X2 module.
DI 0 7
8 B B B B B B
I B BN BN B N . .

Figure 3.7.2.3

(4) Exit program
Press the Exit key to exit and close the program.
Execute “_ ECAT_Master_Reset” and “_ ECAT_Master_Close” to exit the function. Detailed

description about these two API is presented in section 3.1.2 Exit program.
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3.8 Digital output module
3.8.1 Function list

Function name

_ECAT_Slave_DIO_Set_Output_Value

_ECAT _Slave DIO_Get Output_Value

B Properties

Hardware EtherCAT RTX (PAC) EtherCAT motion card

Supported Y Y

3.8.2 Application examples

Program interface

4= ESC DO X

1-1. Tnitial Card | Capd Ho: 15 w | Blave Nom: |1|:|
1-2. Find Slave | 106 Siatns: [Tnitial Done

1-3. et NodelD

NodelD:2, SletID0 = |

Do

D0 Dol Doz D2 Do D% DG Do

Dog Doa Dolg | Doil DO12 | DO1Z | DO14 |F D015

......................

Figure 3.8.3.1
(1) Activate and initialize interface card
Press the Initial Card key (as shown in figure 3.8.3.1) to start initializing the interface card.
Press the Find Slave key (see figure 3.8.3.1) to start searching the connecting modules.
For more information about the interface card initialization, please see “Activate interface

card” and “Initialize interface card” in section 3.1.2.

(2) Set Node ID and Slot ID for the module and enble contact status display
1-3. Bet HodelD
\NodelD:2, SloflD:0 |

Figure 3.8.3.2
Select Node ID and Slot ID and check the Timer box to display the contact status.

Set NodelD: Specify the Node ID to be executed. The parameters “NodelD” and SlotID” in
the API function.
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Digital output

To output data via the digital output module, users have to use R1-EC-70X2 module and
execute the program below:

RetCode = ECAT_Slave DIO_Set Output_Value(gESCCardNo,gNodelD,gSlotID,
gValue);

The status of the digital output module can be obtained through the following program:
RetCode = ECAT_Slave DIO_Get Output_Value(gESCCardNo,gNodelD,gSlotID,
&gValue);

As shown in the below figure, DOO ~ DO15 are the output signals of YOO ~ Y15 of

R1-EC-70X2 module Port 0.
Do

| Do0 | Dol | D2 | D03 | DO | D05 | DO | B8y,

......................

Figure 3.8.3.3

Exit program
Press the Exit key to exit and close the program.
Execute “_ ECAT_Master_Reset” and “_ ECAT_Master_Close” to exit the function. Detailed

description about these two API is presented in section 3.1.2 Exit program.
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3.9 Analog input module
3.9.1 Function list

Function name
_ECAT_Slave_AIO_Set_Input_RangeMode
_ECAT_Slave_R1_EC8124_Set_Input_AverageMode
_ECAT _Slave AIO_Set_Input_ConvstFreq_Mode

_ECAT _Slave AIO_Get_Input_Value

B Properties

Hardware EtherCAT RTX (PAC) EtherCAT motion card

Supported Y Y

3.9.2 Application examples
Program interface
£z ESC AD X

Il Card | | Seveltum [2
Find Slave Card I'Il:l.|15 " N —
— Initial Statng; | [nitial Done

aet ModelDr
\NodelD:11 v | I Timeg
EcADl Status
AT Channel : [CHO: - Ay Bange :||:I:I'I|:|tﬂvg j Diata, ;

LD Mode m Conversion Time: |D: 200 k= j IW

Figure 3.9.2.1
(1) Activate and initialize interface card
Press the Initial Card key (as shown in figure 3.9.2.1) to start initializing the interface card.
Press the Find Slave key (see figure 3.9.2.1) to start searching the connecting modules.
For more information about the interface card initialization, please see “Activate interface

card” and “Initialize interface card” in section 3.1.2.

(2) Set Node ID for the module and enable contact status display

Set odelD
NodelD:11 ~| v Timer

...............

Figure 3.9.2.2

Select Node ID and check the Timer box to display the contact status.
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Set NodelD: Specify the Node ID to be executed. The parameters “AxisNo” and “SlotNo”
in the API function.

Timer: Check the Timer box to display the current contact status.

Select AD Channel, AD Mode, Avg Range, and Conversion Time.
EcAD Statns

AT Channel : [CH 0 - Awg Range :|1: Not bvg Data.
AD Mode :[-5 . 57 :l* Conversion Time: [0 200 kHz -

Figure 3.9.2.3
AD Channel: Select the AD channel (CH 0 ~ 3). The parameter “SlotNo” in the API
function.
AD Mode: Select the AD range. The parameter “RangeMode” in the API function.
Avg Range: Select the sample rate for the wave display. The parameter “AvgMode” in the
API function.

Conversion Time: Select the conversion time. The parameter “Mode” in the API function.

When selecting AD Channel and AD Mode (as shown in figure 3.9.2.3), the following

program is executed:

RetCode = ECAT _Slave AlIO_Set Input_ RangeMode(gESCCardNo,gNodelD, gSlotiD,
Mode);

/I SlotID is the channel of analog input

When selecting Avg Range (as shown in figure 3.9.2.3), the following program is
executed:

RetCode = ECAT_Slave R1_EC8124 Set Input AverageMode(gESCCardNo,
gNodelD, gSlotID, AvgMode);

When selecting Conversion Time (as shown in figure 3.9.2.3), the following program is
executed:

RetCode = ECAT_Slave AlIO_Set Input_ConvstFreq_Mode(gESCCardNo, gNodelD,
gSlotID, Mode);

To display Data field (as shown in figure 3.9.2.3), execute the following program:
RetCode = ECAT_Slave AlO_Get_Input_Value(gESCCardNo,gNodelD,gSlotID,
&Value);

Exit program
Press the Exit key to exit and close the program.
Execute “_ ECAT_Master_Reset” and “_ ECAT_Master_Close” to exit the function. Detailed

description about these two API is presented in section 3.1.2 Exit program.
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3.10 Analog output module
3.10.1 Function list

Function name

_ECAT_Slave_AIO_Set_Output_RangeMode
_ECAT_Slave_AIO_Set_Output_OverRange_Enable
_ECAT_Slave_R1_EC9144_Get_Output_ReturnCode
_ECAT_Slave_AIO_Set_Output_Value
_ECAT_Slave_AIO_Get_Output_Value

B Properties

Hardware EtherCAT RTX (PAC) EtherCAT motion card

Supported Y Y

3.10.2 Application examples

Program interface

%A ECATSample ==

el Im Have Hum: |4 Eut
o -
Initial Statnz: | Indbial Daone

-

Tnitial Card

met ModelD
\NodelD:3 | [ Timer

EcDA Retting

Value | Crut Walve D& Channel ; (CHO: -
J, DA Maode - |0 ~ 5% vl
0% 0% 100% Apply |

Fetum Code:

o

Figure 3.10.2.1
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Activate and initialize interface card

Press the Initial Card key (as shown in figure 3.10.2.1) to start initializing the interface
card.

Press the Find Slave key (as shown in figure 3.10.2.1) to start searching the connecting
modules.

For more information about the interface card initialization, please see “Activate interface

card” and “Initialize interface card” in section 3.1.2.

Set Node ID for the module and enable contact status display

Set NodeID
NodelD:12 | | Timer

Figure 3.10.2.2
Select Node ID and check the Timer box to display the contact status.
Set NodelD: Specify the Node ID to be executed. The parameters “AxisNo” and “SlotNo”
in the API function.

Timer: Check the Timer box to display the current contact status.

Select DA Channel and DA mode:

EcDit Setting

Value | Crat Waloe D& Channel ; (CH O: -
J, D& Mode ;|0 ~ 5% vl
0% 0% 100% Apply |

Retom Code:

o

Figure 3.10.2.3
DA Channel: Select the No. of DA Channel (0 ~ 3). The parameter “SlotNo” in the API
function.
DA Mode: Select DA range. The parameter “Mode” in the API function.
Value: Displays the command value of the analog output set by the scrollbar. The
parameter “Value” in the API function.
OutValue: Displays the actual value of analog output. The parameter “Value” in the API
function.
Apply: Press the Apply key and the set voltage in Value will be converted to the actual
output voltage.
Over Range: When this box is checked, the output voltage value will increase by 10%.

Return Code: Displays the DA status.
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(4) When selecting DA Channel and DA Mode (as shown in figure 3.10.2.3), the following
program is executed:
RetCode = ECAT Slave AlO_Set Output RangeMode(gESCCardNo, gNodelD,
gSlotID, Mode);
/* Set DA output range */

When the Apply key (as shown in 3.10.2.3) is pressed, the following program will be
executed:

RetCode = ECAT Slave AlO_Set Output Value(gESCCardNo, gNodelD, gSlotID,
Value);

/* Set DA output value */

If the Get button in the Return Code section (as shown in 3.10.2.3) is pressed, the
following program will be executed:

RetCode = ECAT Slave R1_EC9144 Get Output ReturnCode(gESCCardNo,
gNodelD, gSlotID, &RtCode);

/* Get DA status. */

To acquire the value of analog output module and display in Out Value field (as shown in
3.10.2.3), execute the program below.

RetCode = ECAT Slave AIO_Set Output Value(gESCCardNo, gNodelD, gSlotID,
Value);

/* Acquire the value of the analog output module. */

(5) Exit program
Press the Exit key to exit and close the program.
Execute “ ECAT_Master_Reset” and “ ECAT_Master_Close” to exit the function. Detailed

description about these two API is presented in section 3.1.2 Exit program.
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3.11 EtherCAT motion card — high-speed pulse compare
function
3.11.1 Function list

Function name

_ECAT_Compare_Set_Channel_Position
_ECAT_Compare_Get_Channel_Position
_ECAT_Compare_Set_Ipulser_Mode
_ECAT_Compare_Set_Channel_Direction
_ECAT_Compare_Set_Channel_Trigger_Time
_ECAT_Compare_Set_Channel_One_Shot
_ECAT_Compare_Set_Channel_Source

_ECAT_Compare_Set_Channel_Enable

_ECAT_Compare_Channel0_Position

_ECAT_Compare_Set_Channel0_Trigger By GPIO

_ECAT_Compare_Set_Channel1_Output_Enable

_ECAT_Compare_Set_Channel1_Output_Mode

_ECAT_Compare_Get_Channel1_IO_Status

_ECAT_Compare_Set_Channel1_GPIO_Out

_ECAT_Compare_Set_Channel1_Position_Table

_ECAT_Compare_Get_Channel1_Positioin_Table_Level

_ECAT_Compare_Get_Channel1_Position_Table_Count

_ECAT_Compare_Set_Channel_Polarity

_ECAT_Compare_Reuse_Channel1_Postion_Table

_ECAT_Compare_Reuse_Channel1_Position_Table_Level

B Properties

Hardware EtherCAT RTX (PAC) EtherCAT motion card

Supported N Y
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3.11.2 Application examples

Program interface

LA ECATSample

-

(el

[~ &bz
[ Lewel

Trigger Time 4 ug

zz2 het

Initial Card Command.: Reset | <2 P2P Move | 3top P2P Move ==
Find Slave Initis] Statuz: |Tnitial Done
Compare Trigeger
Static Exit
Card: |0 | oty Polarity
Node: [NodeID:3, «| | | ¢ High ¢ Low || Inpulse Type: © ABPhase  CW_CCW
Seleot QEP Compars Type Resst |  QEP1Inverss | QEP2 Inverse
" QEFL Type: |0 1| Ensble QEFl  QEPZ
 QEP2 TCount: 0| | MPC Comt: 0 0
Zelect JEF

Trigger Cownt 50000 times

Start Position 100000 Pulse

Tnterval 10 Pulse

Cne Shot
Setees

Figure 3.11.2.1

(1) Activate and initialize interface card

*Make sure the PCI-L221-B1 interface card has been installed and it has to work with

Delta’s pulse module for pulse comparing in this example.

Press the Initial Card key (as shown in figure 3.11.2.1) to start initializing the interface

card.

Press the Find Slave key (as shown in figure 3.11.2.1) to start searching the connecting

modules.

For more information about the interface card initialization, please see “Activate interface

card” and “Initialize interface card” in section 3.1.2.
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Select the Card No., Node ID, and QEP
Static

Caxd: |0 -
Hode: |NodeID:3, -

Select QEP C
© QEPL
" QEP2 Ti

Figure 3.11.2.2
Card: Select the EtherCAT PCI motion card No. to be used.
Node: Select the Node ID; in the example, this axis will generate pulse for comparison.
QEP1: Select channel 1 for pulse input. (It should correspond to the physical wiring of QA1
and QB1.)
QEP2: Select channel 2 for pulse input. (It should correspond to the physical wiring of QA2
and QB2.)

Select Polarity and Compare Type
X1 | ~Polarity
ﬂ " High (" Low

Compare Type
Tape: |0 -
TCoumnt: 0

Figure 3.11.2.3
High: Select this option to carry out the following program: 1: High (high-level trigger)
rt = ECAT_Compare_Set_Channel_Polarity (gu16_CardNo, 1);

Low: Select this option to carry out the following program: O0: Low (low-level trigger)
rt = ECAT_Compare_Set_Channel_Polarity (gu16_CardNo, 0);

Type: Select the differential signal channel for the triggered signal.

rt = _ECAT_Compare_Set_Channel_Source (gu16_CardNo, u16_Channel, gu16_Qep);
/[ u16_Channel:

/I 0 = Channel 0 (CMP_1) for outputting the differential signal. (Compare the pulse at a
fixed pulse interval.)

/1 = Channel 1 (CMP_2) for outputting the differential signal. (Compare the pulse at
user-defined pulse intervals.)

/ gu16_Qep

/I 0 = When setting QEP1, this parameter is 0, which means the compared pulse is from
the first QA and QB.

/I 1 = When setting QEP2, this parameter is 1, which means the compared pulse is from

the second QA and QB.
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TCount: Number of the compared times.
rt = ECAT_Compare_Get_Channel1_Position_Table Count (gu16_CardNo,
&u32_Count);

/* Obtain the number of compared times. */

(4) MPC parameter settings
Polarityr
Inpulze Twpe:  AB Phaze  CW_CCW

Res:et| QEP1 Inverss | QEP2 Invers

Enable QEPl  QEP2

MPC Count: o o

Figure 3.11.2.4
Enable: Enable/disable compare function. The following program is executed:
rt = ECAT_Compare_Set Channel_Enable (gu16_CardNo, u16_Channel, 1);
/[ 1: Enable
/I 0: Disable

Inpulse Type: Select between AB Phase or CW_CCW mode. The following program is
executed:

rt = ECAT_Compare_Set_Ipulser_Mode (gu16_CardNo, mode);

/I 0: AB Phase

/I1: CW_CCW

Reset: Press this key to clear the pulse count of QEP1 and QEP2, and the following
program will be executed:
rt = ECAT_Compare_Set Channel Position (gu16_CardNo, u16_Channel, 0);

/I O represents the pulse number. It means to set the accumulated pulse position to 0.

QEP1 Inverse: Pulse incremental way of QAQB 1. Press this key and the following
program will be executed:

rt = ECAT_Compare_Set Channel_Direction (gu16_CardNo, 0, dir);

/I 0: Signal source QA1, QB1

/I dir:

/I 0: Incremented pulse count

/I 1: Decremented pulse count

QEP2 Inverse: Pulse incremental way of QAQB 2. Press this key and the following
program will be executed:

rt = ECAT_Compare_Set Channel_Direction (gu16_CardNo, 1, dir);

/I 1: Signal source QA 2, QB 2

/I dir:

/I 0 = Incremented pulse count

/I 1 = Decremented pulse count
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(5) Settings for pulse comparison

March, 2017

— Cperate

Trigger Ti.msl 4 uz Trig_gerCu:uuntl 50000 fies One Shot |

<= net et mex |
O &bs.
[ Lewel Start Pu:usitinnl 100000 Pulse Interval I 10 Pl

Figure 3.11.2.5

Trigger Time: Set the lasting time for triggering the signal.

Trigger count: Set the number of times for signal to be triggered.

Start Position: Set the starting position for signal to be compared.

Interval: Set the interval for signal to be compared. For example, if the value is set to 10,
signal will be triggered every 10 pulses. And the lasting time is determined by Trigger
Time.

ABS.: Check this box to compare the pulse based on the absolute coordinates.

Level: Check this box and the following program will be executed according to channel 1
(CMP_2), which is used to output differential signal:

rt = ECAT_Compare_Set Channel1_Output_Mode (gu16_CardNo, gbLevelValue);

/I gbLevelValue: Channel 2 output mode of triggering signal.

/I 0: Normal type (Users can define the pulse position).

/I 1: User-defined type (Users can define the pulse position and determine the triggering

signal is low or high).

One Shot: Press this key, trigger the signal once and the following program will be
executed:

rt = ECAT_Compare_Set Channel_Trigger Time (gu16_CardNo, u16_Channel,
time_us);

/[ time_us = The lasting time of this triggered signal; unit: us

rt = ECAT_Compare_Set Channel_One_Shot (gu16_CardNo, u16_Channel);

/I Actual triggered signal outputted

Set: Select from >>> and <<< (direction) and the following program will be executed:
rt = ECAT_Compare_Get Channel_Position (gu16_CardNo, gu16_Qep, &i32_Pos )
/I gu16_Qep: Pulse source for comparision

/I &i32_Pos: Returns current incremented pulse (current position)

Select Type 0 for applying channel 0 (CMP_1) as the differential signal output channel to
output the triggered signal. (Compare the pulse at a fixed pulse interval)

rt = ECAT_Compare_Channel0_Position (gu16_CardNo, i32_StartPoint, 0,
u32_CompareCount);

/[i32_StartPoint: The starting position for pulse comparison

/[ u32_CompareCount: Pulse count for comparison
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Select Type 1 for applying channel 1 (CMP_2) as the differential signal output channel to
output the triggered signal. (Compare the pulse at user-defined pulse intervals. In this
example, the result of simulated pulse comparison at a fixed pulse interval is similar to
Type 0. Users can define different intervals according to the demand.)

Disable the differential signal output function of channel 2 first:

rt = ECAT_Compare_Set Channel1_Output_Enable (gu16_CardNo, 0);

/I 0: Disable

/[ 1: Enable

If you do not check the Level box, the following program will be executed:
rt = ECAT_Compare_Set Channel1_Position_Table (gu16_CardNo,

&pi32_PointTable[0], u32_CompareCount);
/I &pi32_PointTable: Data array. It is used for storing the compared pulse.

/l'u32_CompareCount: Pulse count comparison, which should be identical to the size of

data array.
Pulse comparison:

1000 2000 3000 4000 Tigger On Table

[ I Suy Lo Sus L S Trigger Time set Sus

Figure 3.11.2.6 Compare the pulse at a fixed pulse interval

If you check the Level box, the following program will be executed:

rt = _ECAT_Compare_Set_Channel1_Position_Table_Level (qu16_CardNo,
&pi32_PointTable[0], &pu32_LevelTable[0], u32_CompareCount);

/I &pi32_PointTable: Data array. It is used for storing the compared pulse.

/I &pu32_LevelTable: Data array. It is used for storing the triggered level.

/I u32_CompareCount: Cout of pulse comparison, which should be identical to the size of

data array.

Pulse comparison:
->1

/ \ level table

1 0 0 0 1 0 0 0 1 0 4] 0 1 0 0 0 status

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 13000 14000 15000 16000 Trigger On
Table

; Trigger
Time

o
1 1
1 1 1 1 1

Figure 3.11.2.7 Compare the pulse at user-defined pulse intervals
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Enable the differential signal output function of channel 2:

rt = ECAT_Compare_Set Channel1_Output_Enable (gu16_CardNo, 1);
// 0: Disable

/[ 1: Enable

(6) Command display and testing operations:

Cormand 0 Resst

Figure 3.11.2.8

<< PAPMove| STOF | PaPMove ===

Reset: Press this key to reset the command.

P2PMove: Press this key to move forward or backward. And the generated pulse will be
compared by the motion card.

STOP: Press this key to stop the motion.

Command: Display the motion’s current position.

(7) Exit program
Press the Exit key to exit and close the program.
Execute “ ECAT_Master_Reset” and “ ECAT_Master_Close” to exit the function. Detailed

description about these two API is presented in section 3.1.2 Exit program.
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API List of Dynamic-Link
Library

This chapter lists all the APIs, data type and setting range of Delta EtherCAT

Dynamic-link library.

4.1 Data Type and Setting Range ............................................................... 4-2
4.2 APl list and descriptions ...................................................................... 4-2
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4.1 Datatype and value range

The “TYPE_DEF.H” file located in the “inc\VC\” folder (installation directory) defines the
general data type. See the following table. The data type, name, and rage are defined

as follows.

Data Type Description Range
us 8-bit ASCII character 0~ 255
116 16-bit signed integer -32768 ~ 32767
ui6 16-hbit unsigned integer 0 ~ 65535
132 32-bit signed long integer -2147483648 ~ 2147483647
u32 32-bit unsigned long integer 0 ~ 4294967295
F32 32-bit single-precision floating-point -3.402823E38 ~ 3.402823E38
F64 64-bit double-precision floating point '11'_7799776688331133‘;886622331155EE‘°’30089~

Boolean Boolean TRUE, FALSE

4.2 APIlist and descriptions

EtherCAT Master Configuration

_ECAT_Master_Set_CycleTime

Set the cycle time of the EtherCAT master
communication. *Set before initialization.

_ECAT_Master_Get_CycleTime

_ECAT_Master_NodelD_Alias_Enable

Acquire the cycle time of the EtherCAT master

| communication.

Determine whether to enable user-defined station.
*Set before initialization.

_ECAT_Master_Get_SerialNo

Get the serial No. of PAC or the motion card.

_ECAT_Master_Get_DLL_SeqID

Acquire the sequence ID of the current DLL.

_ECAT_Autoconfig_Open_File

Read and apply the configuration file of the
communication topology and DC data for system

initialization. *Set before initialization.

_ECAT_Autoconfig_Save_File

Save the current communication topology and DC
data to the configuration file.

_ECAT_Autoconfig_Set_Slave_DCTime

Set the DC time of each node.

_EACT_Autoconfig_Clear_ConfigFile

Clear the currently imported EtherCAT master
configuration.

_ECAT_Autoconfig_Set_NodelD_Alias

Set user-defined station alias of each node. *Set after
initialization.

_ECAT_Autoconfig_Get_NodelD_Alias

Acquire the user-defined station alias of each node.
*Set after initialization.

_ECAT_Autoconfig_Save_NodelD_Alias

Save the user-defined station alias to the module
memory block.
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EtherCAT Master Initialization

_ECAT_Master_Open

Check the number of motion cards and EtherCAT
kernels, as well as creating memory block.

_ECAT_Master_lInitial

_ECAT_Master_Reset

Initialize EtherCAT communication and switch the
slave to OP mode

Reset the EtherCAT master’s status and switch
the slave to initial mode.

_ECAT_Master_Close
_ECAT_Master_Get_CardSeq

_ECAT_Master_Get_SlaveNum

Disable all functions of EtherCAT master and
kernels and release the memory

Acquire motion card No.

Acquire slave quantity on the communication bus
of the specified EtherCAT master

_ECAT_Master_Get_Slave_Info

Acquire EtherCAT slave information

_ECAT_Master_Get_DC_Status

Acquire the motion card's DC status, time and
time offset

_ECAT_Master_Get_Connect_Status

Acquire EtherCAT master’s connection status

_ECAT_Master_Get_Api_BufferLength

_ECAT_Master_Get_Cycle_SpendTime

Acquire the command amount of each slave that
has not been completed

Acquire the time spent on Tx and Rx every cycle
and the maximum consuming time in the log

_ECAT_Master_Check_lInitial_Done
_ECAT_Master_Get_Initial_ErrorCode

_ECAT_Master_Check_Working_Counter

Check whether the DLL initialization has been
completed.

Acquire the error code when error occurs

Acquire the current connection status of EtherCAT
communication

_ECAT_Master_Get_Return_Code_Message

Acquire the corresponding message of each
return code

EtherCAT CoE Standard Communication

_ECAT_Slave_SDO_Send_Message

Issue SDO command (CANopen) to the slave

_ECAT_Slave_SDO_Read_Message

Acquire the current SDO data (CANopen) of the
slave

_ECAT_Slave_SDO_Quick_Send_Message

Issue SDO command (CANopen) to the slave
without waiting for the response

_ECAT_Slave_SDO_Quick_Read_Message

Issue SDO read command (CANopen) to the
slave without waiting for the response

_ECAT_Slave_SDO_Read_Response

Read the returned data from the slave.

_ECAT_Slave_SDO_Wait_All_Done

_ECAT_Slave_SDO_Get_ErrorCode

Wait multiple slaves to complete all the SDO
commands.

Acquire the error code of
ERR_ECAT_SDO_Return that returned during the
execution of SDO Send_Message or
Read_Message. Please refer to CANopen
protocol or the definition of each device for error
code.

_ECAT_Slave_SDO_Check_Done

Check if the specified slave has completed all the
SDO commands

_ECAT_Slave_PDO_Get_OD_Data

Read the data of an OD index in the PDO
mapping

_ECAT_Slave_PDO_Set OD_Data

Send the data of an OD index in the PDO
mapping
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EtherCAT CoE Standard Communication

Acquire the basic information of each slave device

_ECAT_Slave_PDO_Get_Information PDO.

_ECAT_Slave_PDO_Get_Detail_Mapping Acquire the details of PDO mapping in the slave

device
_ECAT_Slave_PDO_Get_Rx_Data Acquire all slave Rx data of the PDO mapping
_ECAT_Slave_PDO_Get_Tx_Data Acquire all slave Tx data of the PDO mapping
_ECAT_Slave_PDO_Set_Tx_Detail_Data Configure all slave Tx data of the PDO mapping

General Operation of Motion Axis

_ECAT_Slave_Motion_Set_Svon Set the servo to On/Off state.

Reset the alarm of the axis. Before applying this
_ECAT_Slave_Motion_Ralm command, please clear the alarm first. Otherwise,
the alarm might occur again.

Set the deceleration time for motor to decelerate
to stop

This is for emergency stop of the axis. The motor
will stop with its maximum deceleration

_ECAT_Slave_Motion_Sd_Stop

_ECAT_Slave_Motion_Emg_Stop

_ECAT_Slave_Motion_Set_Alm_Reaction Set the action when alarm occurs
_ECAT_Slave_Motion_Set_Position Specify current feedback position of the axis
_ECAT_Slave_Motion_Set_ Command Set the motion command data of the axis
_ECAT_Slave_Motion_Set_MoveMode Set the motion mode of the axis
_ECAT_Slave_Motion_Get_MoveMode Acquire the information of current motion mode
_ECAT_Slave_Motion_Get_ControlWord Acquire the current control word of the axis
_ECAT_Slave_Motion_Get_StatusWord Acquire the current status word of the axis.
_ECAT_Slave_Motion_Get_Mdone Acquire the current status of motion done
_ECAT_Slave_Motion_Get_Position Acquire the current position of the axis.
_ECAT_Slave_Motion_Get_Command Acquire the current command information
_ECAT_Slave_Motion_Get_Target Command Acquire the target command data of the axis
_ECAT_Slave_Motion_Get_Actual_Position Acquire the actual position command of the axis

Acquire the current command data. The data will

_ECAT_Slave_Motion_Get_Actual_Command vary with to the applied motion mode.

_ECAT_Slave_Motion_Get_Current_Speed Acquire the current speed of the axis

_ECAT_Slave_Motion_Get_Torque Acquire the feedback torque from the motor

Acquiring the quantity of the commands that have
not been carried out

Set the mode of the first Touch Probe function
(Touch Probe 1)

Enable the first Touch Probe function (Touch
Probe 1)

Execute the first Touch Probe function (Touch
Probe 1) again

Disable the first Touch Probe function (Touch
Probe 1)

Acquire the current status of the first Touch Probe
function (Touch Probe 1)

Acquire the current position of first Touch Probe
function (Touch Probe 1)

_ECAT_Slave_Motion_Get_Buffer_Length

_ECAT_Slave_Motion_Set_TouchProbe_Config

_ECAT_Slave_Motion_Set_TouchProbe_QuickStart

_ECAT_Slave_Motion_Set_TouchProbe_QuickDone

_ECAT_Slave Motion_Set_TouchProbe_Disable

_ECAT_Slave_Motion_Get_TouchProbe_Status

_ECAT_Slave_Motion_Get_TouchProbe_Position
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Cyclic Synchronous Position Mode (CSP)

_ECAT_Slave CSP_Start_ Move

Execute linear interpolation of single axis

_ECAT_Slave CSP_Start V_Move

Execute the single-axis motion with constant
speed

_ECAT_Slave_CSP_Start_Arc_Move

Execute two-axis arc motion, moving from current
position and the specified circle center to form the
specified arc’s angle

_ECAT_Slave CSP_Start_Arc2_Move

Execute two-axis arc motion, moving from current
position and the specified circle center to form the
specified arc’s angle

_ECAT_Slave CSP_Start_Arc3_Move

Execute two-axis arc motion, moving from the
current position and specified circle center to the
specified end point

_ECAT_Slave_CSP_Start_Spiral_Move

Execute two-axis spiral motion, moving from
current position and the specified circle center to
form the specified angle

_ECAT_Slave_CSP_Start_Spiral2_Move

Execute two-axis spiral motion, moving from
current position and the specified circle center to
the end point with the specified cycle number.

_ECAT_Slave_CSP_Start_Sphere_Move

_ECAT_Slave_CSP_Start_Heli_Move

_ECAT_Slave_CSP_Start_Multiaxes_Move

Execute three-axis sphere motion and moving
from current position and the known circle center
to the target position with three-dimensional
vector

Set three-axis helical motion, moving from current
position and the known circle center to the
specified height in Z-axis direction

Execute multi-axis linear motion

_ECAT_Slave_CSP_Start_Msbrline_Move

Execute multi-axis point to point motion with
smooth speed

_ECAT_Slave _CSP_Set_Gear

Set the E-gear ratio

_ECAT_Slave _CSP_Set_Softlimit

Set the software limit

_ECAT_Slave_CSP_TargetPos_Change

Set a new target position

_ECAT_Slave_CSP_Velocity_Change

Set a new target speed

_ECAT_Slave_CSP_Feedrate_Overwrite

_ECAT_Slave_CSP_Speed_Continue_Enable

For the advanced setting of speed change for
single axis

Enable or disable the continuous speed function

_ECAT_Slave_CSP_Speed_Continue_Set_Mode

Set the continuous speed mode

_ECAT_Slave_CSP_Speed_Continue_Set_Combine
_Ratio

Set the percentage of for starting blending speed
of two commands.

_ECAT_Slave CSP_Scurve_Rate

Set the ratio of S-curve and T-curve during
acceleration and deceleration

_ECAT_Slave_CSP_Liner_Speed_Master

Set the speed (vector) of advanced interpolation
function

_ECAT_Slave_CSP_Mask_Axis

When multi-axis command is being executed, this
API can be used to stop the specified axes without
influencing others

_ECAT_Slave_CSP_Sync_Config

Set the function of synchronous motion of multiple
axes

_ECAT_Slave_CSP_Sync_Move

Enable the function of synchronous motion of
multiple axes

_ECAT_Slave CSP_Start_Mabrline_Move

Set to smooth the operation of point-to-point
motion of multiple axes
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Cyclic Synchronous Position Mode (CSP)

Set the single-axis linear motion by specifying two

_ECAT_Slave_CSP_Start_2Segment_Move :
distances and speed

Set the single-axis motion to move to multiple

ECAT_Slave _CSP_Start PVT_Move : ) .
- - - - - - points at fixed time

Specify the initial speed and end speed of the

_ECAT_Slave_CSP_Start_PVTComplete_Move single-axis motion, moving through multiple points
at fixed time.
_ECAT_Slave CSP_Virtual_Set Enable Enable function of virtual position

Set the virtual position and replacing the current

_ECAT_Slave_CSP_Virtual_Set_Command L . o "
position with the specified position

_ECAT_Slave_CSP_Get_SoftLimit_Status Acquire the status of software limit
_ECAT_Slave_CSP_Pitch_Set_Interval Set the interval of the pitch error compensation
_ECAT_Slave_CSP_Pitch_Set_Mode Set the mode of pitch error compensation
_ECAT_Slave_CSP_Pitch_Set_Org Set the start position of pitch error compensation.

Set the relative position of each interval for pitch

ECAT _Slave CSP_Pitch_Set Rel Table .
- - - - - == error compensation

Set the absolute position of each interval for pitch

_ECAT_Slave_CSP_Pitch_Set_Abs_Table .
error compensation

_ECAT_Slave_CSP_Pitch_Set_Enable Enable function of pitch error compensation.

Cyclic Synchronous Velocity Mode (CSV)

ECAT Slave CSV Start Move Execute single-axis motion with the setting speed

Execute multi-axes synchronous motion with the

_ECAT_Slave_CSV_Multi_Start_Move )
setting speed

Cyclic Synchronous Torque Mode (CST)

_ECAT_Slave_CST_Start_Move Execute single-axis motion with the setting torque

Execute multi-axis synchronous motion with the
_ECAT_Slave CST_Multi_Start_Move
setting torque

Homing
_ECAT_Slave_Home_Config Set the homing mode
_ECAT_Slave_Home_Move Execute homing
_ECAT_Slave_Home_Status Acquire the current homing status

Profile Position Mode (PP)

_ECAT_Slave_PP_Start Move Execute single-axis linear motion in PP mode

_ECAT_Slave_PP_Advance_Config Advanced setting of PP mode
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Profile Veloc

ity Mode (PV)

_ECAT_Slave_PV_Start Move

Execute the single-axis motion with constant speed
in PV mode

_ECAT_Slave_PV_Advance_Config

Advanced setting of PV mode

Invertor Mo

tion Control

_ECAT_Slave_VL_Start_Move

Inverter single-axis motion control with constant
speed. (Delta inverter only)

Profile Torque Mode (PT)

_ECAT_Slave PT_Start_ Move

Execute the single-axis motion with constant torque
in PT mode

_ECAT_Slave_PT_Advance_Config

Advanced setting of PT mode

Group Mot

_ECAT_Slave_User_Motion_Control_Set_Enable_
Mode

_ECAT_Slave_User_Motion_Control_Get_Enable_
Mode
_ECAT_Slave_User_Motion_Control_Set_Type
_ECAT_Slave_User_Motion_Control_Set_Data

ion Control
Set the group status.
*Please note that before enabling the group, users
should apply Set_Motion_Control_Type to specify
the axis for one group and use
_ECAT_Slave_User_Motion_Control_ Svon and
_ECAT_Slave_User_Motion_Control_Get_Alm to

confirm the status of each axis.

Acquire the status in the current group.

Set the motion mode in the specified group.

Set the data of each axis in the specified group.

_ECAT_Slave_User_Motion_Control_Clear_Data

Clear the data of each axis in the specified group.

_ECAT_Slave_User_Motion_Control_Get_DataCnt

Read the data number that have not been

processed in the specified group.

_ECAT_Slave_User_Motion_Control_ Ralm

Reset the alarm of all axes in the specified group.

_ECAT_Slave_User_Motion_Control_ Svon

Enable/disable all axes in the specified group.

_ECAT_Slave_User_Motion_Control_Get_Alm

Acquire the current alarm status in the specified

group.

Operation of

DI/DO module

_ECAT_Slave_DIO_Get_Input_Value

Acquire the DI status

_ECAT_Slave_DIO_Get_Output_Value

Acquire the DO status

_ECAT_Slave_DIO_Set_Output_Value

Set the DO status

_ECAT_Slave_DIO_Get_Single_Input_Value

Acquire the input value of the specified channel

_ECAT_Slave_DIO_Get_Single_Output_Value

Acquire the output value of the specified channel

_ECAT_Slave_DIO_Set_Single_Output_Value

Set the output value of the specified channel

March, 2017

4-7



API List of EtherCAT Dynamic-Link Library EtherCAT Programming Guide

Operation of DI/DO module

Enable/Disable the retentive function of each
_ECAT_Slave_DIO_Set_Output_Error_Mode channel on remote DO module when EtherCAT

communication is disconnected

Set the output status of each channel on remote DO
_ECAT_Slave_DIO_Set_Output_Error_Value module when EtherCAT communication is

disconnected and the retentive function is enabled

Operation of AI/AO Module

_ECAT_Slave_AIO_Get_Input_Value Acquire analog input value
_ECAT_Slave_AIO_Set_Output_Value Set analog output value
_ECAT_Slave_AIO_Get_Output_Value Acquire analog output value

Operation of Pulse Module (R1-EC5621D0 series)
_ECAT_Slave_R1_EC5621_Set_Output_Mode Set the mode of pulse output.
_ECAT_Slave_R1_EC5621_Set_Input_Mode Set the mode of pulse input.

Set the contact type (NC/NO) of the origin switch

_ECAT_Slave_R1_EC5621_Set ORG_lInverse (ORG).

Set the contact type (NC/NO) of encoder’s Z pulse
(Q2).

_ECAT_Slave_R1_EC5621_Set Home_SpMode Apply the special mode when homing.

_ECAT_Slave_R1_EC5621_Set_QZ_Inverse

Set the contact type (NC/NO) of the negative limit

_ECAT_Slave_R1_EC5621_Set MEL_Inverse switch (MEL).

Set the contact type (NC/NO) of the positive limit

_ECAT _Slave R1_EC5621 Set PEL_Inverse switch (PEL).

Set the contact type (NC/NO) of the servo enable

ECAT_Slave R1 EC5621 Set Svon_lInverse .
- - - = — = - switch (Svon).

It sets the deceleration time after the motor reaches

ECAT Slave R1 EC5621 Set Home_ Slow Down .
- - - = — = — - the origin

_ECAT_Slave_R1_EC5621_Get |0_Status Acquire the status of all I/O points

_ECAT _Slave_R1_EC5621_Get_Single |O_Status | Acquire the status of single I/O point.

Operation of Pulse Module (R1-ECx62xD0 series)

_ECAT_Slave_R1_ECx62x_Set_Output_Mode Set the type of pulse output

_ECAT_Slave_R1_ECx62x_Set_Input_Mode Set the type of pulse input

_ECAT_Slave_R1_ECx62x_Set ORG_Inverse Set the contact type (NC/NO) of the origin switch

(ORG)
_ECAT_Slave_R1_ECx62x_Set_QZ_Inverse S_et the contact type (NC/NO) of encoder’s Z pulse
signal (QZ2)
_ECAT_Slave_R1_ECx62x_Set Home_SpMode Apply the special mode when homing

Set the contact type (NC/NO) of the negative limit

_ECAT_Slave R1_ECx62x_Set MEL_Inverse switch (MEL)

Set the contact type (NC/NO) of the positive limit

_ECAT_Slave_R1_ECx62x_Set PEL_Inverse switch (PEL)
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Operation of Pulse Module (R1-ECx62xDO0 series)

_ECAT_Slave_R1_ECx62x_Set_Svon_lInverse

Set the contact type (NC/NO) of the servo enable
switch (Svon)

_ECAT_Slave_R1_ECx62x_Set Home_ Slow_Down

It sets the deceleration time after the motor reaches
the Home switch

_ECAT_Slave_R1 _ECx62x_Get_|O_Status

Acquire the status of all I/O points

_ECAT_Slave_R1_ECx62x_Get_Single_|O_Status

Acquire the status of single 1/0 point

Operation of delta servo drive

_ECAT_Slave_DeltaServo_Write_Parameter

Write servo parameter values to Delta servo drives

_ECAT_Slave_DeltaServo_Read_Parameter

Read servo parameter values from Delta servo
drives

_ECAT_Slave DeltaServo_Read_Parameter_Info

_ECAT_Slave_DeltaServo_Set_Velocity_Limit

Read servo parameter attributes from Delta servo
drives

Set Delta servo motor’s max. speed

_ECAT_Slave_DeltaServo_Set_Compare_Enable

Write the pulse compare parameter, which is
identical to Delta servo parameter P5-59

_ECAT_Slave_DeltaServo_Get_Compare_Enable

_ECAT_Slave_DeltaServo_Set_Compare_Config

Read the pulse compare parameter that is written
to the servo drive, which is identical to Delta servo
parameter P5-59

Write the data array number and values of the
pulse compare function to Delta servo drives

Analog Input Settings (R1-EC8124DO0 series)

_ECAT_Slave_R1_EC8124_Set_Input_RangeMode

Set the sampling range of Delta analog input
module

_ECAT_Slave_R1_EC8124_Set_Input_ConvstFreq_
Mode

Set the sampling rate of Delta analog input
module

_ECAT_Slave_R1_EC8124_Set_Input_Enable

Enable/Disable the analog input sampling function
of Delta analog input module

_ECAT_Slave_R1_EC8124_Get_Input_RangeMode

Acquire the sampling range of Delta analog input
module

_ECAT_Slave_R1_EC8124_Set_Input_AverageMode

Set the average times for the analog input filter of
Delta analog input module.

Analog Output Settings (R1-EC9144DO0 series)

_ECAT_Slave_R1_EC9144_Set Output_RangeMode

Set the output range of Delta analog output
module

_ECAT_Slave_R1_EC9144_Set Output _Enable

Enable/Disable the analog output of Delta module

_ECAT_Slave_R1_EC9144_Get_Output_ReturnCode

Acquire the operation status of Delta analog
output module
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Auto Recording Function for Motion Axis

_ECAT_Slave_Record_Data_Set_Type Set the recording data type of specified axis.
_ECAT_Slave_Record_Data_Set_Enable EIirgizsible/Disable the recording function of specified
_ECAT_Slave_Record_Data_Get_Cnt Acquire the data entry number of specified axis
_ECAT_Slave Record Data ReadData Acquire the recorded data of specified axis
_ECAT_Slave_Record_Clear_Data Delete the saved record of specified axis

Enable/Disable the recoding function of specified

_ECAT_Slave_Record_Multi_Set_Enable -
multiple axes

_ECAT_Slave Record_Multi_Clear_Data Delete the saved record of specified multiple axes

Operation of Local Digital I/O

_ECAT_GPIO_Set_Output Control the output status of the GPIO on the motion

card
_ECAT_GPIO_Get_Output (I?;zéd the output status of the GPIO on the motion
_ECAT_GPIO_Get_Input Read the input status of the GPIO on the motion card

High-Speed Pulse Compare Function

_ECAT_Compare_Set_Channel_Position Overwrite a position value for the specified channel

Acquire the current position value of the specified

_ECAT_Compare_Get_Channel_Position
channel

Set the mode of pulse input for the specified

_ECAT_Compare_Set_Ipulser_Mode
channel

_ECAT_Compare_Set_Channel_Direction Set the pulse direction of the specified channel

Set the trigger retaining time for the specified

_ECAT_Compare_Set_Channel_Trigger_Time
channel

Force the trigger manually once for the specified

_ECAT_Compare_Set_Channel_One_Shot
channel

_ECAT_Compare_Set_Channel_Source Set the compare source for the specified channel.

Enable/disable the compare function for the

ECAT_Compare_Set_Channel_Enable o
- - - = - specified channel

Set the parameters for triggering the signal at a

—ECAT_Compare_Channel0_Position fixed pulse interval of channel 0

Set the parameters for triggering the signal at a
_ECAT_Compare_Set_ChannelO_Trigger_By_GPIO | fixed pulse interval of channel 0, which is enabled /
disabled by GPIO

Enable/Disable the trigger function of channel 1

_ECAT_Compare_Set_Channell_Output_Enable (user-defined pulse intervals)

_ECAT_Compare_Set_Channell_Output_Mode Set the output mode of channel 1
_ECAT_Compare_Get_Channell_lO_Status Acquire the operation status of channel 1
_ECAT_Compare_Set_Channell_GPIO_Out Set the output status of the PIN15 on CN2 of GPIO
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High-Speed Pulse Compare Function

_ECAT_Compare_Set_Channell_Position_Table

_ECAT_Compare_Set_Channell_Position_Table_L

evel

Set the pulse data of channel 1 (user-defined pulse
intervals)

Set the pulse data of channel 1 and its user-defined
active level for triggering signals

_ECAT_Compare_Get_Channell_Position_Table_C

Acquire the current trigger counts of channel 1

_ECAT_Compare_Set_Channel_Polarity

Set the trigger level of the compare function

_ECAT_Compare_Reuse_Channell_Position_Table

_ECAT_Compare_Reuse_Channell_Position_Table

_Level

Re-execute the compare function of channel 1 once

Re-execute the compare function of channel 1 once,
which the trigger level is user-defined

Dynamic Link Library Information

_ECAT_Master_Get_DLL_Path

Acquire the directory of the EtherCat_DLL.dIl file

_ECAT_Master_Get_DLL_Version

Acquire the version information of the
EtherCat_DLL.dIl file

_ECAT_Master_Get_DLL_Path_Single

Acquire the directory of the ECAT_RTX_DLL.dIl or
PCI_L221.dll file

_ECAT_Master_Get_DLL_Version_Single

Acquire the version information of the
ECAT_RTX_DLL.dIl or PCI_L221.dll file

Software Protection

_ECAT_Security_Check_Verifykey

Check the verification key

_ECAT_Security_Get_Check_Verifykey_State

Check the verification status of the verification key

_ECAT_Security_Write_Verifykey
_ECAT_Security_Get_Write_Verifykey_State

_ECAT_Security_Check_UserPassword
_ECAT_Security_Get_Check_UserPassword_State
_ECAT_Security_Write_UserPassword

_ECAT_Security_Get_Write_UserPassword_State

Write the verification key into the verification IC

Obtain the status and result of writing in the

verification key

Check the user password

Acquire the status of verifying the user password

Write in the user password into the verification IC

Acquire the status and result of writing in the user
password

Operating MRAM in PAC

_ECAT_Master_ MRAM_Write_Word_Data

Write the U16 data (Word) to the specified address
of MRAM in PAC

_ECAT_Master MRAM_Read_Word_Data

_ECAT_Master_ MRAM_Write_DWord_Data

Read the U16 data (Word) from the specified
address of MRAM in PAC

Write the U32 data (DWord) into the specified
address of MRAM in PAC

_ECAT_Master MRAM_Read_DWord_Data
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Read the U32 data (DWord) from the specified
address of MRAM in PAC
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Retentive Digital Output Function (R1-EC70E2D0 series)

_ECAT_Slave_R1_EC70E2_Set_Output_Enable Enable/Disable the digital output of the module

Retentive Digital Output Function (R1-EC70X2D0 series)

_ECAT_Slave_R1_EC70X2_Set_Output_Enable Enable/Disable digital output of the module

MPG operation (R1-EC5614D0 series)

_ECAT_Slave_R1_EC5614_Set_MJ_Config Set the parameters of MPG function
_ECAT_Slave_R1_EC5614_Set_ MJ_Enable Enable/Disable the MPG function
_ECAT_Slave_R1_EC5614_Get_|IO_Status Acquire the 1/O contact status of the MPG module
_ECAT_Slave_R1_EC5614_Get_ MPG_Counter Acquire the value of the MPG counter
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This chapter provides introduction on how to use APIs for EtherCAT master before
initialization. APIs mentioned here are for advanced users. If no special requirement is

defined, EtherCAT master is set in default.

5.1 _ECAT_Master_Set CyCleTImMe -« -«  reeerrmmrmmmmiiiiaa i 5-3
5.2 _ECAT_Master_Get _CyCIETIME ««-rxxxxreeerrrmrmeimiiiie i 5-4
5.3 _ECAT_Master_ NodelD Alias_ENable: - reeerrrmemiiiiiiiii 5-5
5.4  ECAT_Get_SEHAlNO -+ errrrrermmreiiaaa e 5-6
55 _ECAT_Master_Get DLL_SeQID «--wr o xrreeerrrmrmmmnniiaiiiiiiii e 5-7
5.6 _ECAT_AUtOCONfig OPen _File ««« wrrremmmiaeiiiiiiiiie e 5-8
5.7 _ECAT_AUtOCONfig SAVE il - wrrremmnaaaiiiiiiiiiiii e 5-9
5.8 _ECAT_Autoconfig_Set _Slave DCTIME - rrrrrrrrmnrraaairriiiiiiiiaee 5-10
5.9 _EACT_Autoconfig_Clear COnfigRile - rreeermmmmmmiiiiiiiiii 5-11
5.10 ECAT_Autoconfig_Set_NOdeID_Al@S --+----rwwrrrrrmmrmaaarmrmiiiiieee 5-12
5.11 ECAT_Autoconfig_Get NodelD AlIAS -----rwwwrrremmrrmeerrrmmeiiiaea 5-14
5.12 ECAT_Autoconfig_Save _NodelD_Ali@s:---««««xrrxuurrrrrrmmmmiiii 5-15
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API list of EtherCAT master configuration

Function name Description

Set the cycle time of the EtherCAT master

—ECAT_Master_Set_CycleTime communication. *Set before initialization.

Acquire the cycle time of the EtherCAT master
communication.

Determine whether to enable user-defined station.
*Set before initialization.

_ECAT_Master_Get_CycleTime

_ECAT_Master_NodelD_Alias_Enable

_ECAT_Master_Get_SerialNo Get the serial No. of PAC or the motion card.

_ECAT_Master_Get_DLL_SeqID Acquire the sequence ID of the current DLL.

' Read and apply the configuration file of the
ECAT_Autoconfig_Open_File communication topology and DC data for system

initialization. *Set before initialization.

Save the current communication topology and DC

—ECAT_Autoconfig_Save_File data to the configuration file.

_ECAT_Autoconfig_Set_Slave_DCTime Set the DC time of each node.

Clear the currently imported EtherCAT master
configuration.

_EACT_Autoconfig_Clear_ConfigFile

Set user-defined station alias of each node. *Set after
initialization.

Acquire the user-defined station alias of each node.
*Set after initialization.

_ECAT_Autoconfig_Set_NodelD_Alias

_ECAT_Autoconfig_Get_NodelD_Alias

Save the user-defined station alias to the module

_ECAT_Autoconfig_Save_NodelD_Alias
memory block.
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5.1 _ECAT_Master_Set_CycleTime

B Syntax
U16 PASCAL ECAT_ Master_Set CycleTime (U16 CardNo, U16 Mode)

u Purpose

This is for setting the cycle time of the EtherCAT master communication. *Set before initialization.
Note: This API can only be executed after the EtherCAT Master has been started

(“_ECAT_Master_Open” in section 6.1) and before EtherCAT communication is initialized
(“_ECAT_Master_lInitial” in section 6.2).

| Parameter

Name Data type Property Description

CardNo ul6 Number Card No.

Communication cycle time (us)
0: 2000 us
1: 1000 us
Mode uU16 Option
2:500 us

3: 250 us

4: 125 us

B Example
U16 Status;

U16 CardNo=0;
U16 Cardnum=0;

Status = _ECAT_Master_Open (&Cardnum);

if (Cardnum>0)

{

Status = ECAT_Master_Get_CardSeq (0, &CardNo);

/I Execute the API after enabling the motion card and before initialization.
U16 Mode = 3;

Status = ECAT_Master_Set_CycleTime (CardNo, Mode);

Status = ECAT_Master_Initial(CardNo);
}
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5.2 _ECAT_Master_Get_CycleTime

B Syntax

U16 PASCAL ECAT_Master_Get CycleTime (U16 CardNo, U16 *CycleTime)

u Purpose

This is for acquiring the cycle time of the EtherCAT master communication.

Note: This function can be used only after the EtherCAT Master is enabled by “_ ECAT_Master_Open” (refer

to section 6.1).

| Parameter

Name Data type Property Description
CardNo ul6 Number Card No.
Communication cycle time (unit: us);
The Master currently only supports cycle times of
CycleTime uie* Time (us)
2000, 1000, 500, 250, 125. For the slave cycle time,
please refer to the description of each Slave.

B Example

U16 Status;
U16 CardNo=0;

U16 Cardnum=0;

U16 CycleTime =0;

Status = ECAT_Master_Open (&Cardnum);

if (Cardnum>0)
{

Status = ECAT_Master_Get_CardSeq (0, &CardNo);

/I Acquire the Master’s CycleTime setting information.

Status = ECAT_Master_Get_CycleTime (CardNo, &CycleTime);

}
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5.3 _ECAT_Master_NodelD_Alias_Enable

B Syntax
U16 PASCAL ECAT_ Master_NodelD_Alias_Enable (U16 CardNo, U16 Enable)

u Purpose
This is for determining whether to enable user-defined station.
*Set before initialization. If there is any EtherCAT slave that has not been assigned with an alias,

error message (0x1004) will occur.

Note:

1. Please make sure no repeated slave station alias is on the bus.

2. If you are using any of the Delta R1-EC series modules, please refer to Chapter 5.10
_ECAT_Autoconfig_Set_NodelD_Alias to set the station number of all R1-EC series modules on
the EtherCAT bus. Once the setting is complete, refer to section 5.12
_ECAT_Autoconfig_Save_NodelD_Alias to save this setting to the module’s memory. Then,
re-initialize EtherCAT bus.

3. Ifthere is a repeated station alias or one of the station aliases is not set, an API error message
(0x1004) will occur.

4. This API can only be executed after the EtherCAT Master has been started
(“_ECAT_Master_Open” in section 6.1) and before EtherCAT communication is initialized
(“_ECAT_Master_lInitial” in section 6.2).

| Parameter

Name Data type Property Description

CardNo Ul6 Number Card No.

0: Disable user-defined station alias.
Enable ui6 Option
1: Enable user-defined station alias.

H  Example

U16 Status;

U16 CardNo=0, Enable =1;

U16 MapNodelD;

U16 Cardnum=0;

Status = _ECAT_Master_Open (&Cardnum);

if (Cardnum>0)

{

Status = ECAT_Master_Get_CardSeq (0, &CardNo);
// Disable EtherCAT communication.

Status = ECAT_Master_Reset(CardNo);

/I Enable user-defined station alias.

Status = ECAT_Master_NodelD_Alias_Enable (CardNo, Enable);
// Eanble the EtherCAT communication again.

Status = ECAT_Master_Initial(CardNo);
}
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54 _ECAT_Get_SerialNo

| Syntax
U16 PASCAL ECAT_Get SerialNo (U16 CardNo, U32* SerialNo)

u Purpose
This is for acquiring the serial No. of the PAC or motion card.

Note: This API can only be executed after the EtherCAT Master has been started by API
“ ECAT_Master_Open” (section 6.1).

| Parameter

Name Data type Property Description
CardNo Ul6 Number Card No.
SerialNo u32 Number Serial No.

B Example
U16 Status;

U16 CardNo=0;
U32 SerialNo=0;
U16 Cardnum=0;

Status = ECAT_Master_Open (&Cardnum);
if (Cardnum>0)

{
Status = ECAT_Master_Get_CardSeq (0, &CardNo);

Status = ECAT_Get_SerialNo (CardNo, &SerialNo);
}
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5.5 _ECAT_Master_Get DLL_ SeqlD

B Syntax

U16 PASCAL ECAT Master_Get DLL SeqlID (U16 CardNo, U16 *SeqID)

u Purpose

This is for acquiring the sequence ID of the current dynamic link library (DLL).

Note: This API can only be executed after the EtherCAT Master has been started by _ECAT_Master_Open

(section 6.1).

| Parameter

Name Data type Property Description
CardNo ul6 Number Card No.
SeqIlD uie* Value Sequence ID of the current DLL.

B Example

U16 Status;

U16 CardNo = 0;

U16 SeqlD = 0;

U16 Cardnum=0;

Status = ECAT_Master_Open (&Cardnum);

if (Cardnum>0)
{

Status = ECAT_Master_Get_CardSeq (0, &CardNo);

Status = ECAT_Master_Get DLL_SeqID (CardNo, &SeqID);
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5.6 _ECAT_Autoconfig_Open_File

B Syntax
U16 PASCAL ECAT_Autoconfig Open_File (U16 CardNo, 18 *FilePath)

u Purpose

This is for reading and applying the configuration file of communication topology and DC data.
EtherCAT Master will refer to the saved communication topology and DC data during connection.
If the actual communication structure does not match the DC data, EtherCAT Master will return
an error code. With this API, you can avoid EtherCAT Master from issuing the wrong command
when the communication topology is changed accidently.

Note: This API can only be executed after the EtherCAT Master has been started
(“_ECAT_Master_Open” in section 6.1) and before EtherCAT communication is initialized
(“_ECAT_Master_lInitial” in section 6.2).

| Parameter

Name Data type Property Description
CardNo u16 Number Card No.
FilePath 18* String The directory of the configuration file

B Example
U16 Status;

U16 CardNo=0;
18 FilePath[255];
U16 Cardnum=0;

Status = ECAT_Master_Open (&Cardnum);

if (Cardnum>0)

{
Status = ECAT_Master_Get_CardSeq (0, &CardNo);

strcpy(FilePath, "C:\\EtherCAT _Information.dat");
Status = ECAT_Autoconfig_Open_File (CardNo, FilePath);

Status = ECAT_Master_|Initial(CardNo);

5-8 March, 2017



EtherCAT Programming Guide EtherCAT Master Configuration

5.7 _ECAT_Autoconfig_Save File

B Syntax
U16 PASCAL ECAT_Autoconfig_Save File (U16 CardNo, I8 *FilePath)

u Purpose

This is for saving the communication topology and DC data to the configuration file.

Before initializing the master ( ECAT_Master_InitialEtherCAT in section 6.2), you can use

“ ECAT_Autoconfig_Open_File” (section 5.6) to import this configuration file so that the
EtherCAT Master will able to check if the actual topology complies with the configuration and

return an error code.

Note: This API can only be executed after the EtherCAT Master has been started by API
“ ECAT_Master_Open” (section 6.1).

u Parameter
Name Data type Property Description

CardNo Ul6 Number Card No.

Save the communication topology and DC data to the
FilePath 18* String

configuration file

B Example
U16 Status;
U16 CardNo=0;
18 FilePath[255];
U16 Cardnum=0;

Status = ECAT_Master_Open (&Cardnum);
if (Cardnum>0)

{
Status = ECAT_Master_Get_CardSeq (0, &CardNo);

strcpy(FilePath, "C:\\EtherCAT _Information.dat");
Status = ECAT_Autoconfig_Save_File (CardNo, FilePath);
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5.8 _ECAT_Autoconfig_Set_Slave DCTime

B Syntax
U16 PASCAL ECAT_ Autoconfig_Set Slave DCTime (U16 CardNo, U16 NodelD,
U16 Mode)

u Purpose

This is for setting the DC time of each node, which default is 1000 us.
Note: This API can only be executed after the EtherCAT Master has been started

(“_ECAT_Master_Open” in section 6.1) and before EtherCAT communication is initialized
(“_ECAT_Master_lInitial” in section 6.2).

| Parameter

Name Data type Property Description
CardNo ul6 Number Card No.
NodelD ul6 Number Node ID

Set DC time for each node.
0: 2000 us
1: 1000 us
Mode uU16 Option
2: 500 us
3: 250 us

4:125 us

H  Example

U16 Status;

U16 CardNo=0,NodelD=1;
U16 Mode=1; // 1ms

U16 Cardnum=0;

Status = ECAT_Master_Open (&Cardnum);
if (Cardnum>0)

{
Status = ECAT_Master_Get_CardSeq (0, &CardNo);

Status = ECAT_Autoconfig_Set Slave DCTime (CardNo, NodelD, Mode);

Status = ECAT_Master_Initial(CardNo);
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5.9 _EACT_Autoconfig_Clear_ConfigFile

B Syntax
U16 PASCAL EACT_Autoconfig_Clear_ConfigFile (U16 CardNo)

u Purpose
This is for clearing the configuration file loaded via ECAT_Autoconfig_Open_File. It is mainly
used when a wrong file has been opened or the changes are not compatible with the previous

settings.

Note: This API can only be executed after the EtherCAT Master has been started
(“_ECAT_Master_Open” in section 6.1) and before EtherCAT communication is initialized
(“_ECAT_Master_lInitial” in section 6.2).

| Parameter

Name Data type Property Description

CardNo Ul6 Number Card No.

B Example
U16 Status;

U16 CardNo=0;
U16 Cardnum=0;

Status = ECAT_Master_Open (&Cardnum);
if (Cardnum>0)

{
Status = ECAT_Master_Get_CardSeq (0, &CardNo);

Status = EACT_Autoconfig_Clear_ConfigFile (CardNo);

Status = ECAT_Master_Initial(CardNo);
}
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5.10 ECAT Autoconfig_Set NodelD_Alias

B Syntax
U16 PASCAL ECAT_Autoconfig_Set NodelD_Alias (U16 CardNo, U16 NodelD, U16
MapNodelD)

u Purpose

This is for configuring user-defined station alias of each node. *Set after initialization.

Note:

1. This API is only applicable to Delta R1-EC series remote modules.

2. After executing this API, users still need to validate the new station alias. To validate it, please set the
station alias of each node first and by using “_ECAT_Autoconfig_Save_NodelD_Alias” (refer to section
5.12). Meanwhile, the station alias information can be acquired by
“_ECAT_Autoconfig_Get_NodelD_Alias” (refer to section 5.11)

3. This API can only be executed after the EtherCAT Master has been started

(“_ECAT_Master_Open” in section 6.1) and before setting the user-defined station alias of each node
(“_ECAT_Autoconfig_Save_NodelD_Alias” in section 5.12) and
(“_ECAT_Master_NodelD_Alias_Enable” in section 5.3) also before (“_ECAT_Master_|Initial” in section
6.2).
B Parameter
Name Data type Property Description
CardNo ul6 Number Card No.
NodelD ul6 Number Node ID
MapNodelD ul6 Number Specify Node ID

B Example
U16 Status;
U16 CardNo=0,NodelD=1;
U16 MapNodelD = 2;
U16 Cardnum=0;
Status = _ECAT_Master_Open (&Cardnum);
if (Cardnum>0)
{
Status = ECAT_Master_Get_CardSeq (0, &CardNo);
/I Reset EtherCAT communication
Status = ECAT_Master_Reset(CardNo);
Il Specified first node of slave device as station 2
Status = ECAT_Autoconfig_Set NodelD_Alias (CardNo, NodelD, MapNodelD);
/I Save user-defined alias to all of the connected device, and then EtherCAT
communication will stop automatically.
Status = ECAT_Autoconfig_Save NodelD_Alias (CardNo);

bool module_reboot = false;

While(!module_reboot)
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{
}

I/l Enabled the communication mode of user-defined alias

Status = ECAT_Master_NodelD_Alias_Enable (CardNo, Enable);
Il initialize EtherCAT communication

Status = ECAT_Master_Initial(CardNo);
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5.11 ECAT_Autoconfig_Get NodelD_Alias

B Syntax
U16 PASCAL ECAT_Autoconfig_Get_NodelD_Alias (U16 CardNo, U16 RealNodelD, U16
*MapNodelD)

u Purpose
This is for acquiring the user-defined station alias of each node.
*Set after initialization.

Note: This API can only be executed after the EtherCAT Master has been started
(“_ECAT_Master_Open” in section 6.1). To use user-defined station alias of each node
(“_ECAT_Autoconfig_Set_NodelD_Alias” in section 5.10), you will need to apply API

“ ECAT_Autoconfig_Save_NodelD_Alias” (in section 5.12) to save specified alias to each slave device.

| Parameter

Name Data type Property Description
CardNo u16 Number Card No.

RealNodelD u16 Number Node ID

MapNodelD uie* Number Specify Node ID

H  Example

U16 Status;

U16 CardNo=16,NodelD=1;

U16 MapNodelD;U16 Cardnum=0;

Status = ECAT_Master_Open (&Cardnum);
if (Cardnum>0)

{
Status = ECAT_Master_Get_CardSeq (0, &CardNo);

Status = ECAT_Autoconfig_Get NodelD_Alias (CardNo, NodelD, &MapNodelD);
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5.12 ECAT _Autoconfig_Save NodelD_ Alias

B Syntax
U16 PASCAL ECAT_Autoconfig_Save NodelD_Alias (U16 CardNo)

u Purpose

This is for saving the user-defined station alias to the module memory block. After executing this
API, EtherCAT communication will be disconnected automatically and reboot of all slave devices
is required.

Note:

1. This APl is only applicable to Delta R1-EC series remote modules.

2. Please use API “_ECAT_Autoconfig_Set_NodelD_Alias” (section 5.10), to configure all of the
user-defined alias and save them to the devices. After then, users can get the new configuration by API
“ ECAT_Autoconfig_Get_NodelD_Alias” (section 5.11).

3. This API can only be executed after the EtherCAT Master has been started
(“_ECAT_Master_Open” in section 6.1) and before EtherCAT communication is initialized
(“_ECAT_Master_lInitial” in section 6.2).

| Parameter

Name Data type Property Description

CardNo ul6 Number Card No.

B Example
U16 Status;
U16 CardNo=0,NodelD=1,;
U16 MapNodelD = 2;
U16 Cardnum=0;
Status = _ECAT_Master_Open (&Cardnum);
if (Cardnum=>0)
{
Status = ECAT_Master_Get_CardSeq (0, &CardNo);
/I Reset EtherCAT communication
Status = ECAT_Master_Reset(CardNo);
Il Specified first node of slave device as station 2
Status = ECAT_Autoconfig_Set NodelD_Alias (CardNo, NodelD, MapNodelD);
Il Save user-defined alias to all of the connected device, and then EtherCAT
communication will stop automatically.
Status = ECAT_Autoconfig_Save NodelD_Alias (CardNo);

bool module_reboot = false;
While(!module_reboot)

{

}
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// Enabled the communication mode of user-defined alias

Status = ECAT_Master_NodelD_Alias_Enable (CardNo, Enable);
// initialize EtherCAT communication

Status = ECAT_Master_Initial(CardNo);

5-16 March, 2017



Master Initialization

This chapter provides detailed introduction on how to use the API for initializaing the
EtherCAT master. Users have to execute the API mentioned here before applying the

function of motion control and remote module in other chapters.

6.1 _ECAT _MASIEr _OPEN «reveerrrrerrsrrriitainii s 6-3
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6.6 _ECAT_Master_Get_SIaVeNUM -« reerrerrriiiiii 6-8
6.7 _ECAT _Master_Get_Slave INfo - - e, 6-9
6.8 _ECAT_Master_Get DC_SHAtUS -« -rwwrerrrrerrsnmrrriirriiirees 6-11
6.9 _ECAT Master_Get_ConNeCt_StatUs «+-««««-rrerrrrrrmrrrinmri,
6.10 ECAT_Master_Get_Api_BufferLength-«««««----oooreeerrrmmiiiiis
6.11 _ECAT_Master_Get_Cycle _SPendTime - «««««««-- s eerrrrrmmmmmiiaiiiis
6.12 ECAT_Master_Check_Initial_DONE ---««««xrrremmmreaririiiiiiieieeeees
6.13 _ECAT_Master_Get_INitial_ErrorCO0e «««««««« s rrerreemmmrmmmariiiinaniiiians
6.14 ECAT_Master Check WOrking_ COUNET «««««x«xrrreesrmrrrraniniiaaaiiiianss
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API list of master initialization

Function name

_ECAT_Master_Open

Description

Check the number of motion cards and EtherCAT
kernels, as well as creating memory block

_ECAT_Master_Initial

Initialize EtherCAT communication and switch the slave
to OP mode

_ECAT_Master_Reset

Reset the EtherCAT master’s status and switch the slave
to initial mode

_ECAT_Master_Close

Disable all functions of EtherCAT master and kernels and
release the memory

_ECAT_Master_Get_CardSeq

_ECAT_Master_Get_SlaveNum

Acquire motion card No.

Acquire slave quantity on the communication bus of the

specified EtherCAT master

_ECAT_Master_Get_Slave_Info

Acquire EtherCAT slave information

_ECAT_Master_Get_DC_Status

Acquire the motion card's DC status, time and time offset

_ECAT_Master_Get_Connect_Status

Acquire EtherCAT master’s connection status

_ECAT_Master_Get_Api_BufferLength

_ECAT_Master_Get_Cycle_SpendTime

Acquire the command amount of each slave that has not

| been completed

Acquire the time spent on Tx and Rx every cycle and the
maximum consuming time in the log

_ECAT_Master_Check_Initial_Done

Check whether the DLL initialization has been completed

_ECAT_Master_Get_Initial_ErrorCode

_ECAT_Master_Check_Working_Counter

Acquire the error code when error occurs

' Acquire the current connection status of EtherCAT

communication

_ECAT_Master_Get_Return_Code_Message

Acquire the corresponding message of each return code
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6.1 _ECAT_Master_Open

B Syntax
U16 PASCAL ECAT_Master_Open(U16 *Cardnum)

B Purpose
This is for checking the number of motion cards and EtherCAT kernels, as well as creating

memory block.

Note:

1. This is the most essential API for controlling Delta EtherCAT master. Please execute this API before
starting using other functions.

2. If the acquired quantity is 0, it means the environment for executing the program does not support
EtherCAT communication.

3. To avoid blue screen death, DO NOT use this APl in the thread when using C# to develop RTX
environment.

B Parameter

Name Data type Property Description

Quantity of the motion control cards or EtherCAT
CardNo uUl6 Number
kernels

B Example
U16 Status;
U16 Cardnum=0;

Status = ECAT_Master_Open(&Cardnum);
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6.2 _ECAT_Master_Initial

B Syntax

U16 PASCAL ECAT_ Master_Initial(U16 CardNo)

u Purpose

This is for initialiaing EtherCAT communication and switching the slave to OP mode.

Note: After using this API to do the initialization, please apply APl “_ECAT_Master_Check_Initial_Done”
(section 6.12) to check the status and wait for it to return “0”. Then, you can start using other functions.

| Parameter
Name Data type Property
CardNo Ul6 Number

Description

B Example

U16 Status;

U16 CardNo = 0;
U16 Cardnum = 0O;
U16 InitDone = 100;

Status = ECAT_Master_Open(&Cardnum);
for (U16 CardSeq = 0; CardSeq < Cardnum; CardSeq ++)

{

Status = ECAT_Master_Get_CardSeq (CardSeq, &CardNo);

Status = ECAT_Master_Initial(CardNo);

while (InitDone = 0)

Status = ECAT_Master_Check_Initial_Done(CardNo, &InitDone);

Status = ECAT_Master_Get_Initial_ErrorCode(CardNo);

{
if (InitDone == 99)
{
Il Error
break;
}
}
}
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6.3 _ECAT_ Master Reset

B Syntax

U16 PASCAL ECAT_ Master_Reset(U16 CardNo)

u Purpose

This is for resetting the EtherCAT master’s status and switching the slave to initial mode.

| Parameter

Name

Data type

Property

Description

CardNo

B Example
U16 Status;
U16 CardNo=0;

U16 Cardnum=0;

Status = ECAT_Master_Open(&Cardnum);

u16

Number

Card No.

for (U16 CardSeq = 0; CardSeq < Cardnum; CardSeq ++)

{

Status = ECAT_Master_Get_CardSeq (CardSeq, &CardNo);

Status = ECAT_Master_|Initial(CardNo);

Status = ECAT_Master_Reset(CardNo);

}
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6.4 ECAT_ Master_Close

B Syntax
U16 PASCAL ECAT_ Master_Close()

u Purpose

This is for disabling all functions of EtherCAT master and kernels and releasing the memory.

B Example
U16 Status;

U16 CardNo=0;
U16 Cardnum=0;

Status = ECAT_Master_Open(&Cardnum);
for (U16 CardSeq = 0; CardSeq < Cardnum; CardSeq ++)

{
Status = ECAT_Master_Get _CardSeq (CardSeq, &CardNo);

Status = ECAT_Master_|Initial(CardNo);

Status = ECAT_Master_Reset(CardNo);
}

Status = ECAT_Master_Close();
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6.5 _ECAT Master_Get CardSeq

B Syntax
U16 PASCAL ECAT_ Master_Get CardSeq (U16 CardSeq, U16 * CardNo)

u Purpose

This is for acquiring motion card No.

After acquiring the quantity of EtherCAT master, you can get the number of EtherCAT master in
sequence by the master sequence ID, which starts from 0. And the card No. of EtherCAT master
is the number on the knob exactly. If you are using RTX version of Delta PAC, the master’s No. is

always 16.

| Parameter

Name Data type Property Description
CardSeq ui6 Number Sequence ID of the motion card.
CardNo ul1e6* Number Card No.

B Example
U16 Status;

U16 CardNo=0;
U16 Cardnum=0;

Status = ECAT_Master_Open(&Cardnum);
for (U16 CardSeq = 0; CardSeq < Cardnum; CardSeq ++)

{
Status = ECAT_Master_Get_CardSeq (CardSeq, &CardNo);

Status = ECAT_Master_|Initial(CardNo);

Status = ECAT_Master_Reset(CardNo);
}

Status = ECAT_Master_Close();
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6.6 _ECAT_Master_Get_SlaveNum

B Syntax

U16 PASCAL ECAT_ Master_Get_SlaveNum(U16 CardNo, U16 *Slavenum)

u Purpose

This is for acquiring slave quantity on the communication bus of the specified EtherCAT master.

| Parameter

Name Data type Property Description
CardNo uU16 Number Card No.
EtherCAT slave quantity that connected to the
Slavenum uie* Quantity
specified master.

B Example
U16 Status;

U16 CardNo=16, Slavenum=0;

Status = ECAT_Master_Get_SlaveNum(CardNo, &Slavenum);
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6.7 _ECAT_Master_Get_Slave_Info

B Syntax
U16 PASCAL ECAT_ Master_Get_Slave_Info(U16 CardNo, U16 SeqlD, U16 *NodelD, U32
*VenderID, U32 *ProductCode, U32 *RevisionNo, U32 *DCTime)

u Purpose

This is for acquiring EtherCAT slave information.

| Parameter

Name Data type Property Description
CardNo ul16 Number Card No.
SeqIlD ui6 Number Module’s physical sequence ID.
NodelD uie* Number The module's corresponding node ID.
VenderlD u32* Number Vendor ID.
ProductCode u32* Number Product code.
RevisionNo u32* Number Version No.
DCTime u32* Time DC time of the module.

B Example

U16 Status;

U16 CardNo=16, SeqIlD =2, NodelD =2;

U32 VenderID, ProductCode, RevisionNo, DCTime;

Status = ECAT_ Master_Get_Slave_Info(CardNo, SeqID, NodelD , &VenderID, &ProductCode,
&RevisionNo, & DCTime);

B Description

EtherCAT master has certain restriction on the supported modules. If your slave module (not
Delta products) is not supported by the master station, you should firstly obtain this slave
module’s Vender ID, product code and revision No. Then, contact Delta and we will help you to
solve the issue. To obtain the aforementioned information, please open the XML document of the
slave module via text editor. (See Figure 6.7.1)

VenderlID: 1A05 or 1DD

ProductCode: 00005500

RevisionNo: 00100000
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[P SYNTEK ESC5500.xml - S22 @@@

BEE ®HE 8BA0 WA HAH
<{?xnl version="1.0"%>

<EtherCATInfo xmlns:xsi="http://www.w3.org/2081/KHLSchena-instance” xsi:noNamespaceSchen
<Uendor>

<1d>#xfinBsk /10>
<Nane>SYN-TEK Technologies Inc.</Name>
{ImageData16x14>424DE6000000000000067600000028000006100000006E000000010604080000
{/Vendor>
{Descriptions>
{Groups>
{Group SortOrder="390">
<Type>Systen/Type>)
<Name Lcld="1833">System Terminals</Name>
<Image16x14>TERH_SYS</Image16x14>
{/Group>
{Group SortOrder="391">
{Type>SystemBk<{/Type>
<Name LcId="16833">System Couplers</Name>
<ImageData16x14>424DD60620000000000003600000028000000100000000E 0000000100
FFFF8OFFFF8BFFFF8OFFFF8BFFFF8OFFFFFF 00008 0FFFFFF 00008 0FFFF8BFFFFFFO00080FFFF8OFFFFFF 0000
{/Group>
{Group SortOrder="392">
<Type>Customer</Type>
<Name LcId="1833">Customer specific Terminals<{/Name>
{Image16x14>TERM_CUST<{/Image16x14>
{/Group>
{/Groups>
{Devices>
{Device Physics="YKY">
<Type ProductCode="#<00005508" RevisionNo="Hxp8100006 >ESC-5500¢/Type>
{Name Lcld="10833"><![CDATA[EtherCAT to E-BUS adapter Hodule]]></Name>

<URL LcId="1033"><*[CDATA[http://uww.syn-tek.com.tw/ESC-5500]]></URL>
<Info>

Figure 6.7.1 Contents of XML document
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6.8 ECAT Master Get DC_Status

B Syntax

U16 PASCAL ECAT_ Master_Get DC_Status (U16 CardNo, U32 *State, 132 *Time, 132

*OffsetTime)

u Purpose

This is for acquiring the motion card's DC status, time and time offset.

| Parameter

Name Data type Property Description
CardNo ul16 Number Card No.
DC current status.
State u32* Status 0: Synchronizing
1: Initial synchronization completed
The current synchronized DC time (it is about half of
Time 132* Time (us)
the cycle time when system is stabilized)
OffsetTime 132* Time (us) The offset time of DC time clock

B Example
U16 Status;

U16 CardNo=16;
U32 Status;

132 Time, OffsetTime;

Status = ECAT_Master Get DC_Status(CardNo, &State, &Time, &OffsetTime);

March, 2017

6-11



Master Initialization EtherCAT Programming Guide

6.9 _ECAT_Master_Get_Connect_Status

B Syntax
U16 PASCAL ECAT_ Master_Get _Connect_Status(U16 CardNo, U16 * MasterStatus)

u Purpose

This is for acquiring EtherCAT master’s connection status.

| Parameter

Name Data type Property Description

CardNo ul16 Number Card No.

Master’s current status
1: Init mode
MasterStatus u16* Status 2: Pre-OP mode

4: Safe-OP mode

8: OP mode

B Example

U16 Status;

U16 CardNo=16;
U16 MasterStatus=0;

Status = ECAT_ Master_Get_Connect_Status(CardNo, &MasterStatus);
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6.10 ECAT_Master_Get_Api_BufferLength

B Syntax

U16 PASCAL ECAT_ Master_Get Api_BufferLength(U16 CardNo, U16 SlaveNo, U16

*BuffLength)

u Purpose

This is for acquiring the command amount of each slave that has not been completed.

| Parameter

Name Data type Property Description
CardNo u16 Number Card No.
SlaveNo ul1e6 Number Node ID
BuffLength ui6* Value The accumulated Buffer length of API instructions.

B Example
U16 Status;

U16 CardNo=16, SlaveNo=1, BuffLength;

Status = ECAT_ Master_Get Api_BufferLength(CardNo, SlaveNo , &BuffLength);
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6.11 ECAT_Master_Get_Cycle_SpendTime

B Syntax
U16 PASCAL ECAT_ Master_Get Cycle_SpendTime (U16 CardNo, F64 *Tx_Time, F64
*Tx_MaxTime, F64 *Rx_Time, F64 *Rx_MaxTime)

u Purpose
This is for acquiring the time spent on Tx and Rx every cycle and the maximum consuming time

in the log.

| Parameter

Name Data type Property Description
CardNo ul16 Number Card No.
Tx_Time F64* Time (us) Acquire the time spent on Tx (us)
Tx_MaxTime F64* Time (us) Acquire the maximum consumed time of Tx in the log
Rx_Time F64* Time (us) Acquire the time spent on Rx (us)
Rx_MaxTime F64* Time (us) Acquire the maximum consumed time of Rx in the log

B Example

U16 Status;

U16 CardNo=16;

F64 Tx_Time, Tx_MaxTime, Rx_Time, Rx_MaxTime;

Status = ECAT_Master_Get_Cycle SpendTime(CardNo, &Tx_Time, &Tx_MaxTime, &Rx_Time,
&Rx_MaxTime);
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6.12 ECAT_Master_Check_Initial_Done

B Syntax
U16 PASCAL ECAT_ Master_Check_Initial_Done(U16 CardNo, U16 *InitDone)

u Purpose

This is for checking whether the DLL initialization has been completed.

| Parameter

Name Data type Property Description
CardNo ul16 Number Card No.
0: Completed
InitDone uie6* Status 1: Initializing
99: Error

B Example

U16 Status;

U16 CardNo = 0;
U16 Cardnum = 0O;
U16 InitDone = 100;

Status = ECAT_Master_Open(&Cardnum);
for (U16 CardSeq = 0; CardSeq < Cardnum; CardSeq ++)

{
Status = ECAT_Master_Get_CardSeq (CardSeq, &CardNo);

Status = ECAT_Master_Initial(CardNo);

while (InitDone = 0)

{
Status = ECAT_Master_Check_Initial_Done(CardNo, &InitDone);
if (InitDone == 99)
{
I Error
Status = ECAT_Master_Get_Initial_ErrorCode(CardNo);
break;
}
}
}
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6.13 ECAT_Master_Get_Initial_ErrorCode

B Syntax
U16 PASCAL ECAT_ Master_Get_Initial_ErrorCode(U16 CardNo)

u Purpose
This is for acquiring the error code when error occurs (*_ECAT_Master_Check_Initial_Done”

returns 99). Refer to Chapter 34 for more information about error code description.

| Parameter

Name Data type Property Description

CardNo uUl6 Number Card No.

B Example

U16 Status;

U16 CardNo = 0;
U16 Cardnum = 0O;
U16 InitDone = 100;

Status = ECAT_Master_Open(&Cardnum);
for (U16 CardSeq = 0; CardSeq < Cardnum; CardSeq ++)

{
Status = ECAT_Master_Get_CardSeq (CardSeq, &CardNo);

Status = ECAT_Master_Initial(CardNo);

while (InitDone = 0)

{
Status = ECAT_Master_Check_Initial_Done(CardNo, &InitDone);
if (InitDone == 99)
{
I Error
Status = ECAT_Master_Get_Initial_ErrorCode(CardNo);
break;
}
}
}
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6.14 ECAT_Master_Check_Working_Counter

B Syntax
U16 PASCAL ECAT_Master_Check Working Counter(U16 CardNo, U16 *Abnormal_Flag,
U16 *Working_Slave_Cnt)

u Purpose

This is for acquiring the current connection status of EtherCAT communication.

| Parameter

Name Data type Property Description
CardNo ui6 Number (No.) | Card No.
0: Normal
Abnormal_Flag ule* Status
1: Error

The current EtherCAT slave quantity detected during
communication. In normal condition, the detected
number is identical to that obtained via
Working_Slave_Cnt ule* Quantity
_ECAT_Master_Get_SlaveNum. When error occurs,

this number can be used to locate the error regarding

physical wiring.

B Example

U16 Status;

U16 CardNo=16;

U16 Abnormal_Flag, Working_Slave Cnt;

Status = ECAT_Master_Check_Working_Counter(CardNo, &Abnormal_Flag,
&Working_Slave_Cnt);
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6.15 ECAT Master_Get Return_Code Message

B Syntax

U16 PASCAL ECAT Master_Get Return_Code Message(U16 ReturnCode, I8 *Message);

u Purpose

This is for acquiring the corresponding message of each return code.

| Parameter

Name Data type Property Description
ReturnCode uU16 Number Return code
Message 18* String Corresponding message for each return code

B Example
U16 Status, Rt;

U16 CardNo = 0;

U16 Cardnum = 0O;
U16 InitDone = 100;
I8 Message[500]= {0};

Status = ECAT_Master_Open(&Cardnum);
for (U16 CardSeq = 0; CardSeq < Cardnum; CardSeq ++)

{

Status = ECAT_Master_Get_CardSeq (CardSeq, &CardNo);

Status = ECAT_Master_|Initial(CardNo);

while (InitDone = 0)

Status = ECAT_Master_Check_Initial_Done(CardNo, &InitDone);

Il Error

Status = ECAT_Master_Get_Initial_ErrorCode(CardNo);
Rt = ECAT_ Master Get Return_Code_ Message(Status, Message);

{
if (InitDone == 99)
{
break;
}
}
}
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This chapter introduces the use of API for CoE (CANopen over EtherCAT) standard
communication. EtherCAT protocol allows issuing SDO or PDO command to the Slave

directly via CoE standard communication.
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An OD (Object Dictionary) represents different parameters for the slaves, such as motor’s
current position. And each OD consists of one index and one sub-index, which signify the

communication address in hexadecimal format and property respectively.

PDO (Process Data Object) is the communication method defined by CANopen. It is the cyclic
communication between the Master and all Slaves. Before the communication (initialization)
starts, the Master will define one PDO mapping table, which consists of several ODs. Then, the
PDO mapping table will be sent to each Slave according to the set cycle on a regular basis. In
the same cycle, the Slave executes the command or sends the status to the Master in

accordance with the PDO mapping table.

SDO (Service Data Objects) is also the communication method defined by CANopen. Different
from PDO, the communication time is determined by users. The Slave gives response only when
the Master sends a request. That is to say, SDO cannot issue the command frequently. However,

users can read/write any OD that is not in PDO mapping table via SDO.

API list of EtherCAT CoE standard communication

Function name Description
_ECAT_Slave_SDO_Send_Message Issue SDO command (CANopen) to the slave
_ECAT_Slave_SDO_Read_Message Acquire the current SDO data (CANopen) of the slave

Issue SDO command (CANopen) to the slave without

_ECAT_Slave_SDO_Quick_Send_Message -
waiting for the response

Issue SDO read command (CANopen) to the slave

_ECAT_Slave_SDO_Quick_Read_Message without waiting for the response

_ECAT_Slave_SDO_Read_Response Read the returned data from the slave.

Wait multiple slaves to complete all the SDO
commands.

Acquire the error code of ERR_ECAT_SDO_Return
that returned during the execution of SDO

_ECAT_Slave_SDO_Get_ErrorCode Send_Message or Read_Message. Please refer to
CANopen protocol or the definition of each device for
error code.

_ECAT_Slave_SDO_Wait_All_Done

Check if the specified slave has completed all the

_ECAT_Slave_SDO_Check_Done SDO commands

_ECAT_Slave_PDO_Get_OD_Data | Read the data of an OD index in the PDO mapping
_ECAT_Slave_PDO_Set_OD_Data | Send the data of an OD index in the PDO mapping
_ECAT_Slave_PDO_Get_Information . égq(;ire the basic information of each slave device
_ECAT_Slave_PDO_Get_Detail_Mapping g\g\c/}iziere the details of PDO mapping in the slave
_ECAT_Slave_ PDO_Get_Rx_Data Acquire all slave Rx data of the PDO mapping
_ECAT_Slave_PDO_Get_Tx_Data Acquire all slave Tx data of the PDO mapping
_ECAT_Slave_PDO_Set_Tx_Detail_Data Configure all slave Tx data of the PDO mapping
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7.1 _ECAT_ Slave SDO_Send_ Message

B Syntax
U16 PASCAL ECAT Slave SDO_Send_Message(U16 CardNo, U16 NodelD,
U16 SlotNo, U16 Index, U16 Subindex, U16 DataSize, U8 *Data)

B Purpose

This is for issuing SDO command (CANopen) to the slave.

B Parameter

Name Data type Property Description
CardNo uU16 Number Card No.
NodelD uU16 Number Node ID
SlotNo uU16 Number Slot ID
Index ui6 Index The index of CANopen object dictionary
Sublndex ui6 Subindex The subindex of CANopen object dictionary
DataSize ui6 byte Data size of the sent message. Unit: byte
Data ug* data Data of the sent message

B Example

U16 Status;

U16 CardNo=16,NodelD=1,SlotNo=0;

U16 Index=0x6040, Subindex=0, DataSize=4;
U8 Data[4]={0};

Status = ECAT_Slave_SDO_Send_Message(CardNo, NodelD, SlotNo,

Index, Sublndex, DataSize, Data);
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7.2 _ECAT Slave SDO_Read Message

B Syntax
U16 PASCAL ECAT_Slave_SDO_Read Message(U16 CardNo, U16 NodelD, U16 SlotNo, U16
Index, U16 Subindex, U16 DataSize, U8 *Data)

B Purpose

This is for acquiring the current SDO data (CANopen) of the slave.

B Parameter

Name Data type Property Description
CardNo ule6 Number Card No.
NodelD ule6 Number Node ID
SlotNo ule6 Number Slot ID
Index ui6 Index The index of CANopen object dictionary
Sublndex ui6 Subindex The subindex of CANopen object dictionary
DataSize ui6 byte Data size of the received message. Unit: byte
Data usg* data Data of the received message

B Example

U16 Status;

U16 CardNo=16,NodelD=1,SlotNo=0;

U16 Index=0x1000, Subindex=0, DataSize=4;
U8 Data[4] = {0};

Status = ECAT_Slave_SDO_Read_Message(CardNo, NodelD, SlotNo, Index, Subindex,
DataSize, &Data[0]);
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7.3 _ECAT Slave SDO_Quick_Send Message

B Syntax
U16 PASCAL ECAT_ Slave SDO_Quick Send_Message(U16 CardNo, U16 NodelD,
U16 SlotNo, U16 Index, U16 Subindex, U16 DataSize, U8 *Data)

B Purpose

This is for issuing SDO command (CANopen) to the slave without waiting for the response.

B Parameter

Name Data type Property Description
CardNo uU16 Number (No.) | Card No.
NodelD uU16 Number (No.) | Node ID
SlotNo uU16 Number (No.) | Slot ID
Index ui6 Index The index of CANopen object dictionary
Sublndex ui6 Subindex The subindex of CANopen object dictionary
DataSize ui6 byte Data size of the received message. Unit: Byte
Data ug* data Data of the received message

B  Example
U16 Status;
U16 CardNo=16,NodelD=1,SlotNo=0;
U16 Index=0x6040, Subindex=0, DataSize=4;
U8 Data[4] = {0};

Status = ECAT_Slave_SDO_Quick_Send_ Message (CardNo, NodelD, SlotNo,
Index, Sublndex, DataSize, &Data[0]);
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7.4 ECAT Slave SDO_Quick Read Message

B Syntax
U16 PASCAL ECAT_Slave SDO_Quick Read Message(U16 CardNo, U16 NodelD, U16
SlotNo, U16 Index, U16 Sublndex, U16 DataSize)

B Purpose

This is for issuing SDO read command (CANopen) to the slave without waiting for the response.

B Parameter

Name Data type Property Description
CardNo ule6 Number Card No.
NodelD ule6 Number Node ID
SlotNo ule6 Number Slot ID
Index ui6 Index The index of CANopen object dictionary
Sublndex ui6 Subindex The subindex of CANopen object dictionary
DataSize ui6 byte Data size of the received message. Unit: Byte.

B Example
U16 Status;
U16 CardNo=16,NodelD=1,SlotNo=0;
U16 Index=0x6040, Subindex=0, DataSize=4;

Status = ECAT_Slave_SDO_Quick_Read_ Message (CardNo, NodelD, SlotNo,

Index, Sublndex, DataSize);
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7.5 _ECAT Slave SDO_Read Response

B Syntax
U16 PASCAL ECAT Slave SDO_Read_Response (U16 CardNo, U16 NodelD,
U16 SlotNo, U16* Done, U8* Data, U32* ErrorCode)

B Purpose

This is for reading the returned data from the slave.

B Parameter

Name Data type Property Description
CardNo uU16 Number Card No.
NodelD uU16 Number Node ID
SlotNo uU16 Number Slot ID
0: Completed
Done ui6* Status 1: In execution
2: Error
Data us Data Data of the received message
ErrorCode u32* Number Error code

B  Example
U16 Status;
U16 CardNo=16,NodelD=1,SlotNo=0;
U16 Index=0x6040, Subindex=0, DataSize=4;
U8 Data[4] = {0};
U32 ErrorCode;

Status = ECAT_Slave_SDO_Read_Response (CardNo, NodelD, SlotNo,
&Done, Data, &ErrorCode);
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7.6 _ECAT_Slave SDO_Wait_All_Done

B Syntax
U16 PASCAL ECAT_ Slave SDO_Wait_All_Done(U16 CardNo, U16 AxisNum,
U16* NodelD, U16* SlotNo)

B Purpose

This is for waiting multiple slaves to complete all SDO commands.

| Parameter

Name Data type Property Description
CardNo ule6 Number Card No.
AxisNum ui6 quantity The quantity of the engaged axis
NodelD ule* Number Node ID

SlotNo ule* Number Slot ID

B Example

U16 Status;

U16 AxisNum = 2;

U16 CardNo=16, NodelD[2] = {0,1} ,SlotNo[2] = {0,0};

Status = ECAT_Slave_SDO_Wait_All_Done(CardNo, AxisNum ,NodelD, SlotNo);
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7.7 _ECAT_Slave SDO_Get_ErrorCode

B Syntax
U16 PASCAL ECAT Slave SDO_Get_ ErrorCode(U16 CardNo, U16 NodelD, U16 SlotNo,
U32* ErrorCode)

B Purpose
Aquire the error code of ERR_ECAT_SDO_Return that returned during the execution of SDO
Send_Message or Read_Message. Please refer to CANopen protocol or the definition of each

device for error code.

B Parameter

Name Data type Property Description
CardNo uU16 Number Card No.
NodelD uU16 Number Node ID
SlotNo uU16 Number Slot ID
ErrorCode u32* Number Error code

B Example

U16 Status;

U16 CardNo=16,NodelD=1,SlotNo=0;
U32 ErrorCode;

Status = ECAT_Slave_SDO_Get_ErrorCode(CardNo, NodelD, SlotNo, &ErrorCode);
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List of error code

Code

Description

0x0503 0000

Toggle bit not alternated.

0x0504 0000

SDO protocol timed out

0x0504 0001

Client/server command specifier not valid or unknown.

0x0504 0002

Invalid block size

0x0504 0003

Invalid sequence numbe

0x0504 0004

CRC error

0x0504 0005

Out of memory

0x0601 0000

Unsupported access to an object

0x0601 0001

Attempt to read a write-only object

0x0601 0002

Attempt to write to a read-only object

0x0602 0000

Obiject not listed in object directory

0x0604 0041

Object cannot be mapped to PDO

0x0604 0042
0x0604 0043
0x0604 0047
0x0606 0000
0x0607 0010
0x0607 0012

0x0607 0013

Number and length of objects to be transferred longer than PDO length.

General parameter incompatibility

General internal device incompatibility

Access denied because of hardware error

Data type does not match, unsuitable PDO/SDO parameter length

Data type does not match, PDO/SDO parameter length exceeded

Data type does not match, PDO/SDO

parameter length not long enough

0x0609 0011

Subindex does not exist

0x0609 0030

Parameter value range exceeded

0x0609 0031

Value of parameter written too high

0x0609 0032

Value of parameter written too low

0x0609 0036

Maximum value is less than minimum value

0x0800 0000

General error

0x0800 0020

Data cannot be transferred/saved to the application

0x0800 0021

Data cannot be transferred/saved to the application due to local control.

0x0800 0022

Data cannot be transferred/saved to the application due to current device

status

0x0800 0023

Dynamic generation of object directory error or no object directory available
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7.8

Syntax

_ECAT_Slave_SDO_Check_Done

U16 PASCAL ECAT_ Slave SDO_Check Done (U16 CardNo, U16 NodelD, U16 SlotNo, U16

*Done)

Purpose

This is for checking if the specified slave has completed all the SDO commands.

B Parameter
Name Data type Property Description
CardNo uU16 Number Card No.
NodelD uU16 Number Node ID
SlotNo uU16 Number Slot ID
Definition
Done ui6* Status 0: Completed
1: Processing
B Example
U16 Status;

U16 CardNo=16, NodelD = 1 ,SlotNo = 0, Done;

Status = ECAT_ Slave_SDO_Check_Done (CardNo, NodelD, SlotNo, &Done);
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7.9 _ECAT_Slave PDO_Get_OD_Data

B Syntax
U16 PASCAL ECAT Slave PDO_Get OD_Data (U16 CardNo, U16 NodelD, U16 SlotNo, U16
I0Type, U16 ODIndex, U16 ODSublindex, U16 ByteSize, U8 *Data)

B Purpose
This is for reading the data of an OD index in the PDO mapping. Before initializing the master,

the OD code should be defined in PDO mapping table by EcNavi in advance.

B Parameter

Name Data type Property Description
CardNo ule6 Number Card No.

NodelD ule6 Number Node ID

SlotNo ule6 Number Slot ID

OD Format to be read

I0Type ul6 Type 0: Rx
1:Tx
ODlIndex ule6 Index OD index of the data
ODSublIndex ule6 Subindex OD subindex of the data
ByteSize uil6 byte The size of the data space
Data usg* Data Acquire the data contents of the specified OD index

B Example

U16 Status;

U8 Data = 0;

U16 CardNo=16, NodelD = 1 ,SlotNo = 0, IOType = 0;

U16 ODIndex = 0x1810, ODSubIndex = 0x01, ByteSize = 0x43;

Status = ECAT_Slave_PDO_Get_OD_Data (CardNo, NodelD, SlotNo, IOType, ODIndex,
ODSublIndex, ByteSize, &Data);
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7.10 _ECAT_Slave PDO_Set_OD_Data

B Syntax
U16 PASCAL ECAT Slave PDO_Set OD_Data (U16 CardNo, U16 NodelD, U16 SlotNo, U16
ODlIndex, U16 ODSublndex, U8 *Data)

B Purpose
This is for sending the data of an OD index in the PDO mapping. Before initializing the master,

the OD code should be defined in PDO mapping table by EcNavi in advance.

B Parameter

Name Data type Property Description
CardNo uU16 Number Card No.
NodelD uU16 Number Node ID
SlotNo uU16 Number Slot ID
ODiIndex uU16 Index OD index of the data
ODSublIndex ule6 Subindex OD subindex of the data
Data ug* data The data contents of the specified OD index

B Example

U16 Status;

U8 Data = 0;

U16 CardNo=16, NodelD = 1 ,SlotNo = 0, I0Type = 0;
U16 ODIndex = 0x1780, ODSubIndex = 0x01

Status = ECAT_Slave_PDO_Set OD_Data (CardNo, NodelD, SlotNo, ODIndex, ODSubIndex,
&Data);
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7.11 _ECAT_Slave_PDO_Get_Information

B Syntax
U16 PASCAL ECAT Slave PDO_Get_Information (U16 CardNo, U16 NodelD, U16 SlotNo,
U16 I0Type, U16 *ODCnt, U16 *Startindex)

B Purpose

This is for acquiring the basic information of each slave device PDO.

B Parameter

Name Data type Property Description
CardNo ule6 Number Card No.

NodelD ule6 Number Node ID

SlotNo ule6 Number Slot ID

OD format to be read

I0Type ul6 Type 0: Master Rx
1: Master Tx
ODCnt ui6* Quantity OD number of this 10 type in the slave.
Startindex ui6* Index The starting index of the slave device.

B Example

U16 Status;

U16 CardNo=16, NodelD = 1 ,SlotNo = 0, IOType = 0;
U16 ODCnt, Startindex;

Status = ECAT_Slave_PDO_Get_Information(CardNo, NodelD, SlotNo, IOType,
&ODCnt, &Startindex);
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7.12 _ECAT _Slave PDO_Get_Detail_Mapping

B Syntax

U16 PASCAL ECAT_Slave PDO_Get Detail Mapping (U16 CardNo, U16 NodelD, U16 SlotNo,
U16 I0Type, U16 ODSeqID, U16 *ODIndex, U16 *ODSublndex, U16 *ODByteSize, U16
*ODStartindex)

B Purpose

This is for acquiring the details of PDO mapping in the slave device.

| Parameter

Name Data type Property Description
CardNo uU16 Number Card No.

NodelD uU16 Number Node ID

SlotNo uU16 Number Slot ID

OD format to be read

I0Type ul6 Type 0: Master Rx
1: Master Tx
ODSeqID ui6 Number OD sequence ID
ODlIndex ule* Index OD index of the data
ODSublIndex ule* Subindex OD subindex of the data
ByteSize ui6* byte The size of the data space
ODsStartindex ui6* Index The starting index of the OD

B Example

U16 Status;

U16 CardNo=16, NodelD = 1 ,SlotNo = 0, IOType = 0, ODSeqID = 0, ODCnt , Startindex;
U16 ODIndex[8]={0}, ODSublIndex[8]={0}, ODBItSize[8]={0}, ODStartindex[8]={0};

Status = ECAT_Slave_PDO_Get_Information(CardNo, NodelD, SlotNo, IOType, &0ODCnt,
&Startindex);

for (ODSeqID = 0; ODSeqID < ODCnt; ODSeqID++)

{
Status = ECAT_Slave PDO_Get Detail Mapping(CardNo, NodelD, SlotNo,
I0Type, ODSeqID, &0ODIndex[ODSeqID], &ODSublndex[ODSeqID],
&ODBItSize[ODSeqID],&0DStartindex[ODSeqID]);

}
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7.13 _ECAT_Slave PDO_Get_Rx_Data

B Syntax
U16 PASCAL ECAT Slave PDO_Get Rx_Data(U16 CardNo, BYTE *Data)

B Purpose

This is for acquiring all slave Rx data of the PDO mapping.

B Parameter

Name Data type Property Description

CardNo ul6 Number Card No.
All the salve Rx data. The max. data size is 1536

(0x600).

Data BYTE data

B Example

U16 Status;

U16 CardNo=16;

BYTE Data[0x600] = {0};

Status = ECAT_Slave_PDO_Get_Rx_Data(CardNo, &Data);
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7.14 _ECAT_Slave PDO_Get_Tx_Data

B Syntax
U16 PASCAL ECAT Slave PDO_Get Tx_Data(U16 CardNo, BYTE *Data)

B Purpose

This is for acquiring all slave Tx data of the PDO mapping.

B Parameter

Name Data type Property Description

CardNo ule6 Number Card No.

All the slave Tx data. The max. data size is 1536

(0x600).

Data BYTE data

B Example

U16 Status;

U16 CardNo=16;

BYTE Data[0x600] = {0};

Status = ECAT_Slave PDO_Get Tx_Data(CardNo, &Data);

March, 2017 7-17



EtherCAT CoE Standard Communication EtherCAT Programming Guide

7.15 ECAT Slave PDO_Set Tx Data

B Syntax
U16 PASCAL ECAT Slave PDO_Set Tx_Data(U16 CardNo, BYTE *Data)

B Purpose

This is for configuring all slave Tx data of the PDO mapping.

B Parameter

Name Data type Property Description

CardNo ui6 Number (No.) | Card No.
All the slave Tx data. The max. data size is 1536

(0x600).

Data BYTE data

B Example

U16 Status;

U16 CardNo=16;

BYTE Data[0x600] = {0};

Status = ECAT_Slave_PDO_Get_Tx_Data(CardNo, &Data);

/l Directly edit the data in TxData
Data[0x001] = 0x01;

Status = ECAT_Slave_PDO_Set Tx_ Data(CardNo, &Data);
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7.16 ECAT Slave PDO_Set Tx_ Detail Data

B Syntax
U16 PASCAL ECAT Slave PDO_Set Tx_ Detail Data(U16 CardNo, U16 NodelD, U16 SlotNo,
U16 ODStartindex, U16 ByteSize, U8 *Data)

B Purpose

This is for configuring all the slave Tx data of the PDO mapping.

B Parameter

Name Data type Property Description
CardNo uU16 Number Card No.
NodelD uU16 Number Node ID
SlotNo uU16 Number Slot ID
Startindex uU16 index The starting index of the slave.
ByteSize ui6 byte Tx data size to be transmitted
Data us* Data Tx data to be transmitted

B Example

U16 Status;

U16 CardNo=16, NodelD = 1 ,SlotNo = 0, I0OType = 1;
U16 ODCnt, Startindex = 0x60, ByteSize = 4;

U8 Data[4]={0, 1, 0, 1};

Status = ECAT_Slave_PDO_Get_Information(CardNo, NodelD, SlotNo, IOType,
&0ODCnt, &Startindex);

Status = ECAT_Slave PDO_Set Tx_ Detail_Data(CardNo, NodelD, SlotNo, Startindex,
ByteSize, &Data);
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This chapter presents the APIs for general operation of motion axis, which can be used

to acquire system status or set the motion parameters/commands of motion axis. And

Touch Probe setting is also included.
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API list of general operation of motion axis

Function name Description

_ECAT_Slave_Motion_Set_Svon Set the servo to On/Off state.

Reset the alarm of the axis. Before applying this
_ECAT_Slave_Motion_Ralm command, please clear the alarm first. Otherwise,
the alarm might occur again.

Set the deceleration time for motor to decelerate
to stop

This is for emergency stop of the axis. The motor
will stop with its maximum deceleration

_ECAT_Slave_Motion_Sd_Stop

_ECAT_Slave_Motion_Emg_Stop

_ECAT_Slave_Motion_Set_ Alm_Reaction Set the action when alarm occurs
_ECAT_Slave_Motion_Set_Position Specify current feedback position of the axis
_ECAT_Slave_Motion_Set_ Command Set the motion command data of the axis
_ECAT_Slave_Motion_Set_MoveMode Set the motion mode of the axis
_ECAT_Slave_Motion_Get_MoveMode Acquire the information of current motion mode
_ECAT_Slave_Motion_Get_ControlWord Acquire the current control word of the axis
_ECAT_Slave_Motion_Get_StatusWord Acquire the current status word of the axis.
_ECAT_Slave_Motion_Get_Mdone Acquire the current status of motion done
_ECAT_Slave_Motion_Get_Position Acquire the current position of the axis.
_ECAT_Slave_Motion_Get_Command Acquire the current command information
_ECAT_Slave_Motion_Get_Target Command Acquire the target command data of the axis
_ECAT_Slave_Motion_Get_Actual_Position Acquire the actual position command of the axis

Acquire the current command data. The data will

_ECAT_Slave_Motion_Get_Actual_Command vary with to the applied motion mode.

_ECAT_Slave_Motion_Get_Current_Speed Acquire the current speed of the axis

_ECAT_Slave_Motion_Get_Torque Acquire the feedback torque from the motor

Acquiring the quantity of the commands that have
not been carried out

Set the mode of the first Touch Probe function
(Touch Probe 1)

Enable the first Touch Probe function (Touch
Probe 1)

Execute the first Touch Probe function (Touch
Probe 1) again

Disable the first Touch Probe function (Touch
Probe 1)

Acquire the current status of the first Touch Probe
function (Touch Probe 1)

Acquire the current position of first Touch Probe
function (Touch Probe 1)

_ECAT_Slave_Motion_Get_Buffer_Length

_ECAT_Slave_Motion_Set_TouchProbe_Config

_ECAT_Slave_Motion_Set_TouchProbe_QuickStart

_ECAT_Slave_Motion_Set_TouchProbe_QuickDone

_ECAT_Slave Motion_Set_TouchProbe_Disable

_ECAT_Slave_Motion_Get_TouchProbe_Status

_ECAT_Slave_Motion_Get_TouchProbe_Position
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8.1 _ECAT_Slave Motion_Set_Svon

B Syntax
U16 PASCAL ECAT_ Slave Motion_Set_Svon(U16 CardNo, U16 AxisNo, U16 SlotNo,
U16 Enable)

B Purpose

This is for setting the servo to On/Off state.

B Parameter

Name Data type Property Description
CardNo ul6 Number Card No.
AxisNo ul6 Number Node ID
SlotNo ul6 Number Slot ID
0: Servo Off
Enable uil6 Option
1. Servo On

B Example

U16 Status;

U16 CardNo=16,AxisNo=1,SlotNo=0;
U16 Enable=1;

Status = ECAT_Slave_Motion_Set Svon(CardNo, AxisNo, SlotNo, Enable);
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8.2 _ECAT_Slave Motion_Ralm

B Syntax

U16 PASCAL ECAT_Slave Motion_Ralm(U16 CardNo, U16 AxisNo, U16 SlotNo)

B Purpose

This is for resetting the alarm of the axis. Before applying this command, please clear the alarm

first. Otherwise, the alarm might occur again.

B Parameter

Name Data type Property Description
CardNo ule6 Number Card No.

AxisNo ule6 Number Node ID

SlotNo ule6 Number Slot ID

B Example
U16 Status;

U16 CardNo=16,AxisNo=1,Sl|otNo=0;

Status = ECAT_Slave_Motion_Ralm(CardNo, AxisNo, SlotNo);
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8.3 ECAT Slave Motion_Sd_Stop

B Syntax
U16 PASCAL ECAT_ Slave Motion_Sd_Stop(U16 CardNo, U16 AxisNo, U16 SlotNo,
F64 Tdec)

B Purpose

This is for setting the deceleration time for motor to decelerate to stop.

B Parameter

Name Data type Property Description
CardNo uU16 Number Card No.

AxisNo uU16 Number Node ID

SlotNo uU16 Number Slot ID

The specified deceleration time.

CSP, CSV, and CST mode are in the unit of second.
HOME, PP, PV and PT mode are using the unit of the
Tdec F64 Time drive inc/s"2.

inc represents the unit for the slave setting. Please

refer to the user manual of the applied slave. (OD:

0x6083 Sub 0).
B Example

U16 Status;

U16 CardNo=16,AxisNo=1,Sl|otNo=0;

F64 Tdec=0.1;

Status = ECAT_Slave Motion_Sd_Stop(CardNo, AxisNo, SlotNo, Tdec);
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8.4 _ECAT_Slave Motion_Emg_Stop

B Syntax
U16 PASCAL ECAT_ Slave Motion_Emg_Stop(U16 CardNo, U16 AxisNo, U16 SlotNo)

B Purpose

This is for emergency stop of the axis. The motor will stop with its maximum deceleration.

B Parameter

Name Data type Property Description
CardNo ule6 Number Card No.

AxisNo ule6 Number Node ID

SlotNo ule6 Number Slot ID

B Example
U16 Status;
U16 CardNo=16,AxisNo=1,Sl|otNo=0;

Status = ECAT_Slave_Motion_ Emg_Stop(CardNo, AxisNo, SlotNo);
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8.5 _ECAT_Slave Motion_Set_Alm_Reaction

B Syntax
U16 PASCAL ECAT_ Slave Motion_Set_ Alm_Reaction (U16 CardNo, U16 AxisNo,
U16 SlotNo, U16 Fault_Type, U16 Waring_Type);

B Purpose
This is for setting the action when alarm occurs.

Note: It is also applicable to group function (Please refer to Chapter 17).

B Parameter

Name Data type Property Description
CardNo uU16 Number Card No.

AxisNo uU16 Number Node ID

SlotNo uU16 Number Slot ID

Set the action when error (Fault) occurs.

0: It will not stop or interrupt the new command
automatically.

Fault_Type ui6 Option 1: Stop the current action when the rising-edge signal
is triggered. It will not interrupt the new command
automatically.

2: Remain idle status until the error is cleared.

Set the action when warning occurs.

0: It will not stop nor interrupt new command
automatically.

Waring_Type ui6 Option 1: Stop the current action when the rising edge
triggered. It will not interrupt the new command

automatically.

2: Remain at idle unless the warning is cleared.

B Example

U16 Status;

U16 CardNo=16,AxisNo=1,SlotNo=0;
116 Fault_Type = 2, Waring_Type = 1;

Status = ECAT_Slave_Motion_Set Alm_Reaction (CardNo, AxisNo, SlotNo, Fault_Type,
Waring_Type);
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8.6 ECAT_ Slave Motion_Set Position

B Syntax
U16 PASCAL ECAT_ Slave Motion_Set_Position(U16 CardNo, U16 AxisNo, U16 SlotNo,I132

NewPosition)

B Purpose
This is for specifying current feedback position of the axis. This will change the position data set
in the servo drive or pulse module, which might also alter the machine’s coordinates. Please pay

extra attention when using this API.

B Parameter

Name Data type Property Description
CardNo ule6 Number Card No.
AxisNo ule6 Number Node ID
SlotNo ule6 Number Slot ID
NewPosition 132 Value Specify current feedback position

B Example

U16 Status;

U16 CardNo=16,AxisNo=1,SlotNo=0;
132 NewPosition=2500000;

Status = ECAT_Slave_Motion_Set Position(CardNo, AxisNo, SlotNo, NewPaosition);
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8.7 _ECAT_Slave Motion_Set_Command

B Syntax
U16 PASCAL ECAT_Slave Motion_Set_ Command(U16 CardNo, U16 AxisNo, U16 SlotNo, 132

NewCommand)
B Purpose
This is for setting the motion command data of the axis. The unit (property) of the data will vary

with the applying motion mode.

B Parameter

Name Data type Property Description
CardNo uU16 Number Card No.

AxisNo uU16 Number Node ID

SlotNo uU16 Number Slot ID

Acquire the current command information:
In CSP mode, the data is the current position.
NewCommand 132 Value In CSV mode, the data is the current speed.

In CST mode, the data is the permillage of current

torque.
B Example

U16 Status;

U16 CardNo=16,AxisNo=1,Sl|otNo=0;

132 NewCommand=3000000;

Status = ECAT_Slave_Motion_Set Command(CardNo, AxisNo, SlotNo, NewCommand);
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8.8 _ECAT_Slave Motion_Set_MoveMode

B Syntax
U16 PASCAL ECAT_ Slave Motion_Set _MoveMode(U16 CardNo, U16 AxisNo,
U16 SlotNo, U16 MoveMode)

B Purpose

This is for setting the motion mode of the axis.

B Parameter

Name Data type Property Description
CardNo ule6 Number Card No.

AxisNo ule6 Number Node ID

SlotNo ule6 Number Slot ID

Motion mode of the axis

0: Idle mode

1: Profile Position (PP) mode
2. Velocity mode

: Profile Velocity (PV) mode
MoveMode ui6 Mode : Profile Torque (PT) mode
: Home mode

: Interpolated Position (IP)

: Cyclic Synchronous Position (CSP) mode

© 00 N o M~ W

: Cyclic Synchronous Velocity (CSV) mode
10: Cyclic Synchronous Torque (CST) mode

B Example
U16 Status;
U16 CardNo=16,AxisNo=1,SlotNo=0, MoveMode=1;

Status = ECAT_Slave_Motion_Set MoveMode(CardNo, AxisNo, SlotNo, MoveMode);
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8.9 _ECAT_Slave Motion_Get_MoveMode

B Syntax
U16 PASCAL ECAT_Slave Motion_Get_MoveMode (U16 CardNo , U16 AxisNo , U16 SlotNo,
U8 *Mode)

B Purpose

This is for acquiring the information of current motion mode.

B Parameter

Name Data type Property Description
CardNo uU16 Number Card No.
AxisNo uU16 Number Node ID
SlotNo uU16 Number Slot ID
1: Profile Position (PP) mode
2: Velocity mode
3: Profile Velocity (PV) mode
4: Profile Torque (PT) mode
Mode us* Mode 6: Home mode
7: Interpolated Position (IP) mode
8: Cyclic Synchronous Position (CSP) mode
9: Cyclic Synchronous Velocity (CSV) mode
10: Cyclic Synchronous Torque (CST) mode

B Example

U16 Status;

U16 CardNo=16,AxisNo=1,SlotNo=0;
U8 Mode;

Status = ECAT_Slave_Motion_Get MoveMode (CardNo, AxisNo, SlotNo, &Mode);
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8.10 _ECAT_Slave Motion_Get_ControlWord

B Syntax
U16 PASCAL ECAT_ Slave Motion_Get_ControlWord (U16 CardNo , U16 AxisNo,
U16 SlotNo, U16 *ControlWord)

B Purpose

This is for acquiring the current control word of the axis.

B Parameter

Name Data type Property Description
CardNo ule6 Number Card No.

AxisNo ule6 Number Node ID

SlotNo ule6 Number Slot ID

Control word of the axis

ControlWord ui6* Data (Please refer to the figure below for the definition. For

the reserved items, see the description of each slave.)

B Example

U16 Status;

U16 CardNo=16,AxisNo=1,SlotNo=0;
U16 ControlWord ;

Status = ECAT_Slave_Motion_Get_ControlWord (CardNo, AxisNo, SlotNo, &ControlWord);

B Description

Definition of 6040H: CANopen communication

Controlword Description

MSB LSB

Bit |Bit |Bit |Bit |Bit |Bit [Bit |Bit |Bit |Bit [Bit |Bit |Bit |Bit |Bit |Bit0
15 |14 (13 |12 |11 |10 |9 8 7 6 5 4 3 2 1

High-Byte Low-Byte

Figure 8.2.1 Corresponding bits of control word

Definitions of the control word bits

Bit Name

0 Switch On

1 Enable Voltage (Servo on)

2 Quick Stop

3 Enable Operation (Motor enabled)
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Bit

Name

Operation Mode Specific (Operation mode)

Operation Mode Specific (Operation mode)

Operation Mode Specific (Operation mode)

Fault reset (Clear servo alarm)

0 | N o | o b

Halt

9~15 N/A

Operation Mode Specific represents by bit 4 ~ 6 are as follows. See the table below:

Profile Position
(PP) mode

Bit
New Position
Command
(Rising-edge
triggered)
Activate
Immediately

0: Absolute motion

1: Relative motion

March, 2017

Homing mode Intz(r:)scl;[llgt'?on Profile Velocity Profile Torque
9 P (PV) mode (PT) mode
mode
Start homing
(Rising-edge N/A N/A N/A
triggered)
N/A N/A N/A N/A
N/A N/A N/A N/A

Table 8.2.3 Definition of Operation Mode Specific
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8.11 ECAT_Slave_Motion_Get_StatusWord

B Syntax
U16 PASCAL ECAT_Slave Motion_Get_StatusWord (U16 CardNo ,U16 AxisNo ,U16 SlotNo ,
U16 * StatusWord)

B Purpose

This is for acquiring the current status word of the axis.

B Parameter

Name Data type Property Description
CardNo ule6 Number Card No.

AxisNo ule6 Number Node ID

SlotNo ule6 Number Slot ID

Status word of the axis

(Please refer to the figure below for the definition of
StatusWord ule6* Data
Control Word. For the reserved items, see the

description of each Slave.)

B Example

U16 Status;

U16 CardNo=16,AxisNo=1,SlotNo=0;
U16 StatusWord;

Status = ECAT_Slave_Motion_Get_StatusWord (CardNo, AxisNo, SlotNo, &StatusWord);

B Description

Definition of 6041H: CANopen communication

Statusword Description

MSB LSB

Bit |Bit |Bit |Bit |[Bit |Bit |Bit |Bit |Bit |Bit |Bit |Bit |Bit |Bit |Bit |Bit0
15 (14 |13 |12 |11 (10 |9 8 7 6 5 -+ 3 2 1

High-Byte Low-Byte

Figure 8.3.1 Corresponding bits of status word

Definitions of the status word bits

Bit Name

0 | Ready to Switch On

1 Switched On

2 Operation Enabled (Motor enabled)
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Bit Name

3 Fault (Servo error occurs; motor disabled)

4 Voltage Enabled (Servo on)

5 Quick Stop

6 Switch On Disabled

7 Warning

8 N/A

9 Remote

10 Target Reached (Target-reached signal)
Internal Limit Active (internal software limit; not

H supported)

12 Operation Mode Specific (Operation mode)

13 Operation Mode Specific (Operation mode)

14 N/A

15 N/A

Operation Mode Specific represents by bit 12 ~ 13 are as follows. See the table below:

Bit Profile Position Homina mode Intz(r)scl)tllgt?on Profile Velocity Profile Torque
(PP) mode 9 p (PV) mode (PT) mode
mode
New position Executing
12 command Executing homing position Velocity is O N/A
available interpolation
Position following Homing error
13 N/A N/A N/A

overrange

occurs
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8.12 ECAT_Slave Motion_Get_Mdone

B Syntax
U16 PASCAL ECAT_Slave Motion_Get Mdone(U16 CardNo, U16 AxisNo, U16 SlotNo, U16
*Mdone)

B Purpose

This is for acquiring the current status of motion done.

B Parameter

Name Data type Property Description
CardNo ule6 Number Card No.

AxisNo ule6 Number Node ID

SlotNo ule6 Number Slot ID

In Cyclic Synchronous (CS) mode

0: Idle state

1: Accelerating

2: Constant speed (CSP) / Target speed reached
(CSV) / Target torque reached (CST)

Mdone ui6* Status 3: Decelerating

5: MailBox processing

In Profile series mode
0: Idle state

1: Motion in progress

B Example

U16 Status;

U16 CardNo=16,AxisNo=1,SlotNo=0;
U16 Mdone;

Status = ECAT_Slave_Motion_Get_Mdone (CardNo, AxisNo, SlotNo, &Mdone);
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8.13 _ECAT_Slave Motion_Get_Position

B Syntax
U16 PASCAL ECAT_ Slave Motion_Get_Position(U16 CardNo, U16 AxisNo, U16 SlotNo, 132

*Position)

B Purpose

This is for acquiring the current position of the axis.

When applying the function of enabling virtual position ( ECAT_Slave_CSP_Virtual _Set Enable)
in section 9.29, users can acquire the master’s virtual position with this API. The virtual position
here signifies the master’s position before compensation, which is the machine’s actual target

position desired by users.

B Parameter

Name Data type Property Description
CardNo uU16 Number Card No.
AxisNo U16 Number Node ID
SlotNo uU16 Number Slot ID
Position 132* Value Get the current position of the axis.

B Example

U16 Status;

U16 CardNo=16, AxisNo=1, SlotNo=0;
132 Position=0;

Status = ECAT_Slave_Motion_Get_Position (CardNo, AxisNo, SlotNo, &Paosition);
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8.14 ECAT_Slave Motion_Get_Command

B Syntax

U16 PASCAL ECAT_Slave Motion_Get Command (U16 CardNo, U16 AxisNo, U16 SlotNo,

132 *Command)

B Purpose

This is for acquiring the current command information. The data unit (property) will vary with the

applying motion mode.

B Parameter

Name Data type Property Description

CardNo ule6 Number Card No.

AxisNo ule6 Number Node ID

SlotNo ule6 Number Slot ID
Acquire the current command information:
In CSP mode, the data is the current position.

Command 132* Data In CSV mode, the data is the current speed.

In CST mode, the data is the permillage of current
torque.

B Example
U16 Status;

U16 CardNo=16,AxisNo=1,Sl|otNo=0;

132 Command=0;

Status = ECAT_Slave_Motion_Get Command (CardNo, AxisNo, SlotNo, &Command);
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8.15 ECAT Slave Motion_Get_Target Command

B Syntax
U16 PASCAL ECAT_Slave Motion_Get_Target Command (U16 CardNo, U16 AxisNo, U16
SlotNo, 132 *TargetPosition)

B Purpose

This is for acquiring the target command data of the axis.

B Parameter

Name Data type Property Description
CardNo uU16 Number Card No.

AxisNo uU16 Number Node ID

SlotNo uU16 Number Slot ID

The command differs from the applied motion mode.
CSP, PP mode: Target position

TargetCommand 132* Value CSV, PV mode: Target speed

CST, PT mode: Target torque

Homing mode: Returned value will be 0.

B Example

U16 Status;

U16 CardNo=16,AxisNo=1,SlotNo=0;
132 TargetCommand = 0;

Status = ECAT_Slave_Motion_Get Target Command (CardNo, AxisNo, SlotNo,
&TargetCommand);
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8.16 _ECAT_Slave Motion_Get_Actual_Position

B Syntax
U16 PASCAL ECAT_ Slave Motion_Get_Actual_Position(U16 CardNo, U16 AxisNo,
U16 SlotNo, 132* ActualPositon)

B Purpose
This is for acquiring the actual position command of the axis.
When applying the function of enabling virtual position ( ECAT_Slave_CSP_Virtual _Set Enable)

in section 9.29, users should use this API to get motor’s actual feedback position.

B Parameter

Name Data type Property Description
CardNo ule6 Number Card No.
AxisNo ule6 Number Axis No.
SlotNo ule6 Number Node ID
ActualPosition 132* Value Get actual feedback position of the motor.

B Example

U16 Status;

U16 CardNo=16,AxisNo=1,SlotNo=0;
132 ActualPosition;

Status = ECAT_Slave_Motion_Get_Actual_Position(CardNo, AxisNo, SlotNo,

&ActualPosition);
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8.17 _ECAT_Slave_Motion_Get_Actual_Command

B Syntax
U16 PASCAL ECAT_ Slave Motion_Get_Actual_Command(U16 CardNo, U16 AxisNo,
U16 SlotNo,I32* ActualCommand)

B Purpose

This is for acquiring the current command data. The data will vary with to the applied motion
mode.

When applying the function of enabling virtual position ( ECAT_Slave_CSP_Virtual _Set Enable)

in section 9.29, users should use this API to get the information of current command.

B Parameter

Name Data type Property Description
CardNo uU16 Number Card No.

AxisNo uU16 Number Axis No.

SlotNo uU16 Number Node ID

Acquire the current command information:
In CSP mode, the data is the current position.
ActualCommand 132* Value In CSV mode, the data is the current speed.

In CST mode, the data is the permillage (%o0) of current

torque.

B Example
U16 Status;
U16 CardNo=16,AxisNo=1,Sl|otNo=0;

132 ActualCommand;

Status = ECAT_Slave_Motion_ Get_Actual_ Command (CardNo, AxisNo, SlotNo,

&ActualCommand);
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8-22

8.18 ECAT Slave Motion_Get_Current_Speed

B Syntax
U16 PASCAL ECAT_Slave Motion_Get_Current_Speed(U16 CardNo, U16 AxisNo,
U16 SlotNo, 132 *Speed)

B Purpose

This is for acquiring the current speed of the axis.

B Parameter

Name Data type Property Description
CardNo ule6 Number Card No.
AxisNo ule6 Number Node ID
SlotNo ule6 Number Slot ID
Speed 132* Value Current speed of the axis.

B Example

U16 Status;

U16 CardNo=16,AxisNo=1,SlotNo=0;
132 Speed;

Status = ECAT_Slave_Motion_Get_Current_Speed (CardNo, AxisNo, SlotNo, &Speed);
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8.19 ECAT Slave Motion_Get_Torque

B Syntax
U16 PASCAL ECAT_ Slave Motion_Get_Torque (U16 CardNo, U16 AxisNo, U16 SlotNo, 116

*Torque)

B Purpose

This is for acquiring the feedback torque from the motor.

B Parameter

Name Data type Property Description
CardNo uU16 Number Card No.

AxisNo uU16 Number Node ID

SlotNo uU16 Number Slot ID

Get the feedback torque from the motor (Unit:
Torque 116* permillage
permillage %o ).

B Example

U16 Status;
U16 CardNo=16,AxisNo=1,Sl|otNo=0;
116 Torque = 0O;

Status = ECAT_Slave_Motion_Get_Torque (CardNo, AxisNo, SlotNo, &Torque);
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8.20 _ECAT_Slave Motion_Get_Buffer_Length

B Syntax
U16 PASCAL ECAT_ Slave Motion_Get Buffer_Length (U16 CardNo, U16 AxisNo,
U16 SlotNo, U16 *BufferLength)

B Purpose

This is for acquiring the quantity of the commands that have not been carried out.

EtherCAT master provides a buffer which can store 20 motion commands. When the current
command has not been completely processed and the next motion command is received, the
next command will be put in the buffer temporarily. It will start to be executed after the current
command is finished. When the buffer stores more than 20 commands, the new coming ones will

be ignored. This API can be used to check the buffer status.

B Parameter

Name Data type Property Description
CardNo ule6 Number Card No.

AxisNo ule6 Number Node ID

SlotNo ule6 Number Slot ID

Get the quantity of the command that has not been
BufferLength ui6* Quantity

carried out.
B Example
U16 Status;

U16 CardNo=16,AxisNo=1,SlotNo=0, BufferLength = 0O;

Status = ECAT_Slave_Motion_Get Buffer_Length (CardNo, AxisNo, SlotNo,
& BufferLength);
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8.21 ECAT_Slave Motion_Set_TouchProbe_Config

B Syntax
U16 PASCAL ECAT_ Slave Motion_Set_TouchProbe_ Config(U16 CardNo, U16 AxisNo, U16
SlotNo, U16 TriggerMode, U16 Signal_Source)

B Purpose

This is for setting the mode of the first Touch Probe function.

Through the servo drive or pulse module which provides Touch Probe function, users can
acquire the pulse (position) when the high-speed digital (DI) signal is triggered.

Apart from setting the first Touch Probe function, this API can be used to enable the first Touch

Probe function simultaneously. (Set CANopen OD code-60B8 bit 0 to 1)

B Parameter

Name Data type Property Description
CardNo uU16 Number Card No.

AxisNo U16 Number Node ID

SlotNo uU16 Number Slot ID

This parameter is to define how the Touch Probe
function is triggered:

Please refer to the definition of Slave CANopen 60B8

TriggerMode uil6 Option
bit1.
1. Please refer to Description below for Delta’s
product.
This parameter is to define the source trigger signal:
1. Please refer to the definition of Slave CANopen
Signal_Source ui6 Option 60B8 bit2.

2. Please refer to Description below for Delta’s

product.

B Example

U16 Status;

U16 CardNo=16,AxisNo=1,SlotNo=0;

U16 TriggerMode =1; // Continuous recording; It will record the pulse (position) once the signal is
triggered.

Signal_Source=1; // Motor’s Z pulse is regarded as the trigger signal of Touch Probe 1

Status = ECAT_Slave_Motion_Set TouchProbe Config(CardNo, AxisNo, SlotNo,
TriggerMode, Signal_Source);
Status = ECAT_Slave_Motion_Set _TouchProbe QuickStart(CardNo, AxisNo, SlotNo);
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B Description

CANopen defines two Touch Probe functions in OD-60B8. However, the applying method varies
with the applied servo drive. Please check the user manual in advance.

The following table illustrates the Touch Probe function and settings which defined in OD-60B8
by Delta ASDA A2-E and EtherCAT remote pulse module. Please note that this APl does not

support the second touch probe function (Touch Probe 2.)

Bit Value Description
0 Disable Touch Probe 1
° 1 Enable Touch Probe 1
0 Record the pulse (position) when signal is triggered for the first time
1 Continuous recording; as long as the signals is triggered, the pulse
! (position) will be recorded
0 Regard the digital input as the trigger signal of Touch Probe 1
? 1 Regard the motor’s Z pulse as the trigger signal of Touch Probe 1
3 0 Reserved
Stop capturing the pulse (position) when the trigger signal for Touch
0 Probe 1 is rising-edge triggered.
! Start capturing the pulse (position) when the trigger signal for Touch
! Probe 1 is rising-edge triggered.
Stop capturing the pulse (position) when the trigger signal for Touch
0 Probe 1 is falling-edge triggered.
> Start capturing the pulse (position) when the trigger signal for Touch
! Probe 1 is falling-edge triggered.
6~7 0 Reserved
Disable touch probe 2
0 (This API does not support Touch Probe function 2.)
® Enable touch probe 2
! (This API does not support Touch Probe function 2.)
Record the pulse (position) when signal is triggered for the first time
0 (This API does not support Touch Probe function 2.)
9 Continuous recording; as long as the signals is triggered, the pulse
1 (position) will be recorded
(This API does not support Touch Probe function 2.)
Regard the digital input as the trigger signal of Touch Probe 2
0 (This API does not support Touch Probe function 2.)
10 Regard the motor’'s Z pulse as the trigger signal of Touch Probe 2
! (This API does not support Touch Probe function 2.)
11 | 0 Reserved
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Bit

Value

Description

(This API does not support Touch Probe function 2.)

12

Stop capturing the pulse (position) when the trigger signal for Touch
Probe 2 is rising-edge triggered.
(This API does not support Touch Probe function 2.)

Start capturing the pulse (position) when the trigger signal for Touch
Probe 2 is rising-edge triggered.
(This API does not support Touch Probe function 2.)

13

Stop capturing the pulse (position) when the trigger signal for Touch
Probe 2 is falling-edge triggered.

(This API does not support Touch Probe function 2.)

Start capturing the pulse (position) when the trigger signal for Touch
Probe 2 is falling-edge triggered.

(This API does not support Touch Probe function 2.)

14 ~15

Reserved

(This API does not support Touch Probe function 2.)
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8.22 ECAT Slave Motion_Set _TouchProbe QuickStart

B Syntax
U16 PASCAL ECAT_ Slave Motion_Set_TouchProbe QuickStart(U16 CardNo,
U16 AxisNo, U16 SlotNo)

B Purpose
This is for enabling the first Touch Probe function (Touch Probe 1). Use this API to set OD code —

60B8 bit 4 to 1.

B Parameter

Name Data type Property Description
CardNo ule6 Number Card No.

AxisNo ule6 Number Node ID

SlotNo ule6 Number Slot ID

B Example

U16 Status, TouchProbe_Status, CardNo=16,AxisNo=1,SlotNo=0;
132 LatchPosition = 0;
U16 TriggerMode =0; // It records the pulse (position) when the signal is triggered for the first
time.
U16 Signal_Source=1; // Motor’s Z pulse signal is regarded as the trigger signal of the first Touch
Probe function.
Status = ECAT_Slave Motion_Set TouchProbe Config(CardNo, AxisNo, SlotNo,
TriggerMode, Signal_Source);
Status = ECAT_Slave_Motion_Set TouchProbe QuickStart(CardNo, AxisNo, SlotNo);
while (1)
{

Status = _ECAT_Slave_Motion_Get_TouchProbe_Status(CardNo, AxisNo, SlotNo, &
TouchProbe_Status);

if (TouchProbe_Status & 0x2)

{
Status = ECAT_Slave Motion_Get_TouchProbe Position(CardNo, AxisNo, SlotNo,
&LatchPosition);
break;
}

}

/Il Users have to enable the Touch Probe function again to record the pulse.
Status = ECAT_Slave Motion_Set TouchProbe_ Disable(CardNo, AxisNo, SlotNo);
Status = ECAT_Slave_Motion_Set TouchProbe QuickStart(CardNo, AxisNo, SlotNo);
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while (1)
{

Status = ECAT_Slave_Motion_Get_TouchProbe_Status(CardNo, AxisNo, SlotNo, &
TouchProbe_Status);

if (TouchProbe_Status & 0x2)

{
Status = ECAT_Slave_Motion_Get_TouchProbe Position(CardNo, AxisNo, SlotNo,
&LatchPaosition);
break;
}

B Description

Please refer to the following diagram (figure 8.22.1) when activating Touch Probe function.

1. When 60B8 bit 1 is set to 0, Touch Probe function will be triggered for a single time.

2. Since this API function is not enabled, when it is triggered for the 0" time, 60B9 bit 1 is not

triggered and the value of 60BA (the recorded pulse position) is invalid.

3. Whenitis triggered for the 1% time (60B8 bit 4 is on), 60B9 bit 1 is triggered and the captured
pulse position will be stored in OD code — 60BA.

4. When itis triggered for the second time and also this APl is applied (60B8 bit 4 is on), the
recorded pulse position is still invalid. This is because setting 60B8 bit 1 to 0 means the
signal will be triggered for once only.

- If 60B8 bit 1 is set to 1, then the new pulse position will be recorded.

- To record this pulse position, please refer to Trigger for the 3" time (see the figure below).
Users should use the APl “_ECAT_Slave_Motion_Set TouchProbe Disable” ( section 8.24)
to disable the Touch Probe function and restart it.

-Apart from the method mentioned above, you can API
“ ECAT_Slave_Motion_Set TouchProbe QuickDone” (section 8.23) to restart Touch Probe

function.

March, 2017 8-29



General Operation of Motion Axis EtherCAT Programming Guide

Enable Touch Probe function
60B8 bit 0 |_
Start Touch Probe function
60B8 bit 4 Start Touch Probe Start Touch Probe
Function enabled status
60B9 bit 0 J I_
Status of triggering signal |_|
60B9 bit 1
Pulse position 60BA >< ><
Record position 1 Record position 2
Triggered signal |_| H |_| |—|
Trigger for Trigger for Trigger for Trigger for
the 0™ time the 1% time  the 2"time  the 3" time

Figure 8.22.1 Touch Probe — Trigger the signal for once (60B8 bit 1 = 0)

8.23 _ECAT_Slave Motion_Set_TouchProbe_QuickDone

B Syntax
U16 PASCAL ECAT_Slave Motion_Set_TouchProbe_ QuickDone(U16 CardNo, U16 AxisNo,
U16 SlotNo)

B Purpose

This is for executing the 1% Touch Probe function again.

When OD code — 60B8 bit 1 is set to 0, this function will be executed once. To execute this
function repeatedly, users have to use _ECAT_Slave_Motion_Set _TouchProbe_ Disable (section
8.24) to disable the function first. Then, use _ECAT_Slave_Motion_Set TouchProbe_ QuickStart
(section 8.22) to enable it again. For more user-friendly way, you can directly re-activate the first

Touch Probe function through this API.

B Parameter

Name Data type Property Description
CardNo ule6 Number Card No.

AxisNo ule6 Number Node ID

SlotNo ule6 Number Slot ID
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B Example

U16 Status, TouchProbe_Status;

U16 CardNo=16,AxisNo=1,SlotNo=0;

132 LatchPosition = 0;

U16 TriggerMode =0; // It records the pulse (position) when the signal is triggered for the first
time.

U16 Signal_Source=1; // Motor’s Z pulse is regarded as trigger signal of the first Touch Probe

function.

Status = ECAT_Slave Motion_Set TouchProbe Config(CardNo, AxisNo, SlotNo,
TriggerMode, Signal_Source);
Status = ECAT_Slave Motion_Set TouchProbe QuickStart(CardNo, AxisNo, SlotNo);

while (1)
{

Status = ECAT_Slave Motion_Get_TouchProbe_ Status(CardNo, AxisNo, SlotNo, &
TouchProbe_Status);

if (TouchProbe_Status & 0x2)

{
Status = ECAT_Slave Motion_Get_TouchProbe Position(CardNo, AxisNo, SlotNo,
&LatchPaosition);
break;
}

}
I/l This API simplifies the step of re-activating the Touch Probe function (TriggerMode=0).

Status = _ECAT_Slave_Motion_Set_TouchProbe_QuickDone(CardNo, AxisNo, SlotNo);
while (1)
{

Status = ECAT_Slave Motion_Get_TouchProbe_ Status(CardNo, AxisNo, SlotNo, &
TouchProbe_Status);

if (TouchProbe_Status & 0x2)

{
Status = ECAT_Slave Motion_Get_TouchProbe Position(CardNo, AxisNo, SlotNo,
&LatchPaosition);
break;
}
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8.24 ECAT_Slave Motion_Set_TouchProbe_Disable

B Syntax
U16 PASCAL ECAT_Slave Motion_Set_TouchProbe_Disable(U16 CardNo, U16 AxisNo, U16
SlotNo)

B Purpose

This is for disabling the first Touch Probe function (Touch Probe 1).

Use this API to set OD code — 60B8 bit 0 to 0 to disable the first Touch Probe function.

Note: When TriggerMode in APl (_ECAT_Slave_Motion_Set_TouchProbe_Config) in section 8.21 is set to 0,
users have to apply this API (disable Touch Probe 1) before using the function

(_ECAT_Slave_Motion_Set_TouchProbe_QuickStart) in section 8.22.

B Parameter

Name Data type Property Description
CardNo ule6 Number Card No.

AxisNo ule6 Number Node ID

SlotNo ule6 Number Slot ID

B Example
U16 Status;
U16 CardNo=16,AxisNo=1,Sl|otNo=0;

Status = ECAT_Slave_Motion_Set TouchProbe Disable(CardNo, AxisNo, SlotNo);
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8.25 ECAT _ Slave Motion_Get_TouchProbe_Status

B Syntax
U16 PASCAL ECAT_Slave Motion_Get_TouchProbe_Status(U16 CardNo, U16 AxisNo, U16
SlotNo, U16 *Status)

B Purpose
This is for acquiring the current status of the first Touch Probe function (Touch Probe 1).

This API can be used to read the value of OD code — 60B9.

B Parameter

Name Data type Property Description
CardNo uU16 Number Card No.

AxisNo uU16 Number Node ID

SlotNo uU16 Number Slot ID

This API can acquire the current status of the first
Touch Probe function and read the value of OD code —
60B09.

State ule* Value 1. Please refer to the definition of Slave CANopen
60B9.

2. Please refer to Description below for Delta’s

product.

B Example

U16 Status;
U16 CardNo=16,AxisNo=1,Sl|otNo=0;
U16 TouchProbe_Status;

Status = ECAT_Slave_ Motion_Get_TouchProbe_ Status(CardNo, AxisNo, SlotNo, &
TouchProbe_Status);

B Description

CANopen defines the status of Touch Probe function in OD codes-60B9. However, the applying
method varies with the applied servo drive. Please check the user manual in advance.

The following table illustrates status of Touch Probe function defined by Delta ASDA A2-E and

EtherCAT remote pulse module. (This API does not support the second Touch Probe function.)
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CANopen-OD 60B9:

Bit

Value

Description

0

Touch probe 1 is disabled

Touch probe 1 is enabled

The signal of Touch Probe 1 is not rising-edge triggered
The signal of Touch Probe 1 has been rising-edge triggered
The signal of Touch Probe 1 is not falling-edge triggered
The signal of Touch Probe 1 has been falling-edge triggered

Reserved

Regard digital input signal as the trigger signal for Touch Probe 1

| OO |k, | O|Fr | O

Regard motor’s Z pulse as the trigger signal for Touch Probe 1

0,1

Update the captured value of the Touch Probe 1

Touch probe 2 is disabled

(Remote pulse module does not support this function)

Touch probe 2 is enabled

(Remote pulse module does not support this function)

The signal of Touch Probe 2 is not rising-edge triggered

(Remote pulse module does not support this function)

The signal of Touch Probe 2 has been rising-edge triggered

(Remote pulse module does not support this function)

10

The signal of Touch Probe 2 is not falling-edge triggered

(Remote pulse module does not support this function)

The signal of Touch Probe 2 has been falling-edge triggered

(Remote pulse module does not support this function)

11 ~13

Reserved

(Remote pulse module does not support this function)

14

Regard digital input signal as the trigger signal for Touch Probe 2

(Remote pulse module does not support this function)

Regard motor's Z pulse as the trigger signal for Touch Probe 2

(Remote pulse module does not support this function)

15

0,1

Update the captured value of the Touch Probe 2

(Remote pulse module does not support this function)
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8.26 ECAT_Slave Motion_Get_TouchProbe_ Position

B Syntax
U16 PASCAL ECAT_Slave Motion_Get_TouchProbe_ Position(U16 CardNo, U16 AxisNo, U16
SlotNo, 132 *LatchPosition)

B Purpose
This is for acquiring the current position of first Touch Probe function (Touch Probe 1).
EtherCAT master reads the captured position from OD code - 60BA. It is suggested to save the

captured position to PDO mapping table via EcNavi for quick access.

B Parameter

Name Data type Property Description
CardNo uU16 Number Card No.

AxisNo uU16 Number Node ID

SlotNo uU16 Number Slot ID

The captured position; When it captures the signal
again, this value will be updated. Please remember to
LatchPosition 132* Value save the captured position of each time.

Please refer to the returned value of Slave CANopen

60BA bit2.

B Example

U16 Status, TouchProbe_Status;

U16 CardNo=16,AxisNo=1,SlotNo=0;

132 LatchPosition = 0;

U16 TriggerMode =1; // Continuous recording; It will record the pulse (position) once the signal
is triggered.

U16 Signal_Source=1; // Motor’s Z pulse signal is regarded as the trigger signal of the first Touch
Probe.

Status = ECAT_Slave Motion_Set TouchProbe Config(CardNo, AxisNo, SlotNo,
TriggerMode, Signal_Source);
Status = ECAT_Slave_Motion_Set TouchProbe_ QuickStart(CardNo, AxisNo, SlotNo);

while (1)
{

Status = ECAT_Slave_Motion_Get_TouchProbe_ Status(CardNo, AxisNo, SlotNo, &
TouchProbe_Status);

if (TouchProbe_Status & 0x2)
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{
Status = ECAT_Slave_Motion_Get_TouchProbe Position(CardNo, AxisNo, SlotNo,
&LatchPaosition);
}
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This chapter explains the APIs used in CSP mode. Different from PP mode, EtherCAT

master issues one position command in each communication cycle. Thus, the motion

path is controlled by EtherCAT master. CSP mode proveds single-axis motion,

multi-axis interpolation and synchronous motion and advanced motion compensation.
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Cyclic Synchronous Position Mode (CSP)

CSP (Cyclic Synchronous Position) mode uses PDO communication to issue position

commands. EtherCAT master will calculate the position commands for the next communication

cycle after analyzing the moving distance, speed and acceleration of the API. Then, it sends the

new command to all motion axes in each communication cycle to achieve single-axis motion or

multi-axis interpolation.

API list of cyclic synchronous position mode (CSP)

Function name

Description

_ECAT_Slave_CSP_Start_Move

Execute linear interpolation of single axis

_ECAT_Slave_CSP_Start V_Move

_ECAT_Slave_CSP_Start_Arc_Move

Execute the single-axis motion with constant
speed

Execute two-axis arc motion, moving from current
position and the specified circle center to form the
specified arc’s angle

_ECAT_Slave_CSP_Start_Arc2_Move

Execute two-axis arc motion, moving from current
position and the specified circle center to form the
specified arc’s angle

_ECAT_Slave_CSP_Start_Arc3_Move

Execute two-axis arc motion, moving from the
current position and specified circle center to the
specified end point

_ECAT_Slave_CSP_Start_Spiral_Move

Execute two-axis spiral motion, moving from
current position and the specified circle center to
form the specified angle

_ECAT_Slave_CSP_Start_Spiral2_Move

Execute two-axis spiral motion, moving from
current position and the specified circle center to
the end point with the specified cycle number.

_ECAT_Slave_CSP_Start_Sphere_Move

Execute three-axis sphere motion and moving
from current position and the known circle center
to the target position with three-dimensional
vector

_ECAT_Slave_CSP_Start_Heli_Move

Set three-axis helical motion, moving from current
position and the known circle center to the
specified height in Z-axis direction

_ECAT_Slave_CSP_Start_Multiaxes_Move

Execute multi-axis linear motion

_ECAT_Slave_CSP_Start_Msbrline_Move

Execute multi-axis point to point motion with
smooth speed

_ECAT_Slave_CSP_Set_Gear

Set the E-gear ratio

_ECAT_Slave_CSP_Set_Softlimit

Set the software limit

_ECAT_Slave_CSP_TargetPos_Change
_ECAT_Slave_CSP_Velocity_Change

_ECAT_Slave_CSP_Feedrate_Overwrite

Set a new target position
Set a new target speed

For the advanced setting of speed change for
single axis

_ECAT_Slave_CSP_Speed_Continue_Enable

_ECAT_Slave_CSP_Speed_Continue_Set_Mode

_ECAT_Slave_CSP_Speed_Continue_Set_Combine
_Ratio

Enable or disable the continuous speed function

Set the continuous speed mode

Set the percentage of for starting blending speed
of two commands.

_ECAT_Slave_CSP_Scurve_Rate

_ECAT_Slave_CSP_Liner_Speed_Master

Set the ratio of S-curve and T-curve during
acceleration and deceleration

Set the speed (vector) of advanced interpolation
function.
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Function name Description

When multi-axis command is being executed, this
_ECAT_Slave_CSP_Mask_Axis API can be used to stop the specified axes without
influencing others.

Set the function of synchronous motion of multiple

_ECAT_Slave_CSP_Sync_Config axes

Enable the function of synchronous motion of

_ECAT_Slave_CSP_Sync_Move )
multiple axes

Set to smooth the operation of point-to-point

ECAT _ Slave CSP_Start Mabrline_Move . .
- - - - — - motion of multiple axes

Set the single-axis linear motion by specifying two

_ECAT_Slave_CSP_Start_2Segment_Move .
distances and speed

Set the single-axis motion to move to multiple

ECAT_Slave_CSP_Start PVT_Move h ) .
- - - - - - points at fixed time

Specify the initial speed and end speed of the

_ECAT_Slave_CSP_Start_ PVTComplete_Move single-axis motion, moving through multiple points
at fixed time.
_ECAT_Slave_CSP_Virtual_Set_Enable Enable function of virtual position

Set the virtual position and replacing the current

ECAT_Slave CSP_Virtual_Set_Command o ; i "
- - - - - = position with the specified position

_ECAT_Slave CSP_Get_SoftLimit_Status Acquire the status of software limit
_ECAT_Slave CSP_Pitch_Set_Interval Set the interval of the pitch error compensation
_ECAT_Slave_CSP_Pitch_Set_Mode Set the mode of pitch error compensation
_ECAT_Slave_CSP_Pitch_Set_Org Set the start position of pitch error compensation.

Set the relative position of each interval for pitch

_ECAT_Slave_CSP_Pitch_Set_Rel_Table .
error compensation

Set the absolute position of each interval for pitch

ECAT_Slave CSP_Pitch_Set Abs Table .
- - - - - = = error compensation

_ECAT_Slave CSP_Pitch_Set Enable Enable function of pitch error compensation.
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9.1 _ECAT_Slave CSP_Start Move

H  Syntax

U16 PASCAL ECAT Slave CSP_Start Move(U16 CardNo, U16 AxisNo, U16 SlotNo,
132 Dist, 132 Strvel, 132 ConstVel, 132 EndVel, F64 TPhasel, F64 TPhase2, U16 Scurve,
U16 Abs_Rel)

u Purpose

This is for executing linear interpolation of single axis.

| Parameter

Name Data type Property Description
CardNo ui6 Number Card No.
AxisNo ui6 Number Node ID
SlotNo ui6 Number Slot ID
Dist 132 Pulse The specified moving distance
StrVel 132 Pulse / second | The initial speed of the motion
ConstVel 132 Pulse / second | The constant speed of the motion
EndVel 132 Pulse / second | The end speed of the motion
Duration to change from initial speed to constant
TPhasel F64 Second
speed
TPhase2 F64 Second Duration to change from constant speed to end speed
0: T-curve(Default)
Scurve ui6 Option
2: S-curve
0: Relative movement (Default)
Abs_Rel u16 Option

1: Absolute movement

H  Example

U16 Status;

U16 CardNo=16, AxisNo=1, SlotNo=0;

132 Dist=12000000, Strvel=0, ConstVel =2000000, EndVel=0;
F64 TPhasel=0.1, TPhase2=0.1;

U16 Scurve=0, Abs_Rel=1;

Status = ECAT_Slave CSP_Start_Move (CardNo, AxisNo, SlotNo, Dist, Strvel, ConstVel,
EndVel, Tacc, Tdec, Scurve, Abs_Rel);
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B Description

Linear interpolation of CSP command (acc/deceleration)

V(pps)
A
Constant
! Velocity !
| |
I I
I I
| |
I I
I I
Start : : End
Velocity : : Velocity

| |
I I
t t » T(sec)

<—>I I<—>

TPhasel ! ! TPhase2

Figure 9.1.1 Perform lineter interpolation by referring to relative coordinates (T-curve)

V(pps)
A
| Constant |
| Velocity |
| |
I I
I I
I I
I I
I I
| |
End
Start ' ' .
I I
Velocity | | Velocity T
T T Lt Sec
’ »! g .
TPhasel ! ! TPhase2

Figure 9.1.2 Perform linear interpolation by referring to relative coordinates (S-curve)
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9.2 _ECAT_Slave CSP_Start V_Move

H  Syntax

U16 PASCAL ECAT Slave CSP_Start V_Move (U16 CardNo, U16 AxisNo,
U16 SlotNo, U16 Dir, 132 Strvel, 132 MaxVel, F64 Tacc, U16 Scurve)

u Purpose

This is for executing the single-axis motion with constant speed.

| Parameter

Name Data type Property Description
CardNo u16 Number Card No.
AxisNo u16 Number Node ID
SlotNo u16 Number Slot ID
Moving direction
Dir uie Option 0: Forward
1. Reverse
Strvel 132 Pulse / second | Parameter of initial speed
MaxVel 132 Pulse / second | Parameter of the constant speed
Tacc F64 Time (second) Acceleration time
0: T-curve(Default)
Scurve ui6 Option
2: S-curve

B Example

U16 Status;

U16 CardNo=16,AxisNo=1,Sl|otNo=0;
132 Dir=1, Strvel=0, MaxVel=2000000;

F64 Tacc =0.1;

U16 Scurve=0, Abs_Rel=1;

Status = ECAT_Slave CSP_Start V_Move (CardNo, AxisNo, SlotNo, Dir, Strvel,

MaxVel, Tacc, Scurve, Abs_Rel);
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9.3 ECAT Slave CSP_Start_ Arc_Move

H  Syntax

U16 PASCAL ECAT_ Slave CSP_Start Arc_Move (U16 CardNo, U16 *AxisNo,
U16 *SlotNo,I32 *CenterPoint, F64 Angle , 132 Strvel, 132 ConstVel, 132 EndVel,
F64 TPhasel, F64 TPhase2, U16 Scurve, U16 Abs_Rel)

u Purpose

This is for executing two-axis arc motion, moving from current position and the specified circle

center to form the specified arc’s angle.

| Parameter

Name Data type Property Description
CardNo ule6 Number Card No.
Array for each axis (node ID); the array number should
Array for each | equal to the axis number
AxisNo ule*
axis AxisNo Array[0] stores the first node
AxisNo Array[1] stores the second node
Array for each
SlotNo ui6* Array for each axis (slot ID)
slot
Array of pulse
CenterPoint 132* Circle center
for each axis
Angle F64 Angle (°) Set the angle of an arc.
Strvel 132 Pulse / second | Parameter of the motion initial speed
ConstVel 132 Pulse / second | Parameter of the motion constant speed
EndVel 132 Pulse / second | Parameter of the motion end speed
Duration to change from initial speed to constant
TPhasel F64 Time (second)
speed
TPhase2 F64 Time (second) | Duration to change from constant speed to end speed
0: T-curve(Default)
Scurve uU16 Option
2: S-curve
0: Relative movement (Default)
Abs_Rel uU16 Option

1: Absolute movement
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B Description

The specified angle of the arc can be over 360 degrees.

Figure 9.3.1 The axis forms a specified angle from the current position and the given circle center

V(pps) V(pps)
lErlwe\
Constyel Constvel !
] I :
| |
] I |
Strvel ] | | Endvel  stvel :
! ' : : T(Sec.)
TPhase1 TPhase2 TPhase1 TPhase2
V(pps) V(pps)
Strvel Stvel
IEndVeI
Constvel Constvel 1
1 | :
I |
1 | [
1 ] ; Endvel :
' : ! : T(Sec)

TPhase1 TPhase2 TPhase1 TPhase2

TPhase1 = Time of StrVel to ConstVel
TPhase2 = Time of ConstVel to EndVel

Figure 9.3.2 Description of TPhasel and TPhase2 (acc/deceleration)

H  Example

U16 Status;

U16 CardNo=0, AxisNoArray[2]={1,2}, SlotID[2]={0, O};
132 CenterPoint[2] ={50000,50000};

F64 Angle=180, TPhasel1=0.2, TPhase2=0.1;

132 StrVel=0, ConstVel =50000, EndVel=20000;

U16 Scurve =0, Abs_Rel =0;

Status = ECAT_Slave CSP_Start Arc_Move (CardNo, AxisNoArray, SlotID, CenterPoint,
Angle,Strvel, ConstVel, EndVel, TPhasel, TPhase2, Scurve, Abs_Rel);
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9.4

H  Syntax

_ECAT_Slave CSP_Start_Arc2_Move

U16 PASCAL ECAT Slave CSP_Start Arc2_Move(U16 CardNo, U16 *AxisNo,
U16 *SlotNo,I32 *EndPoint, F64 Angle, 132 Strvel, 132 ConstVel, 132 EndVel, F64 TPhasel, F64
TPhase2, U16 Scurve, U16 Abs_Rel)

u Purpose

This is for executing two-axis arc motion, regarding the speicify angle from the current position

as the included angle and moving to the specified end point.

| Parameter

Name Data type Property Description
CardNo uU16 Number Card No.
Array for each axis (node ID); the array number should
Array for each | equal to the axis number
AxisNo ulie*
axis AxisNo Array[0] stores the first node
AxisNo Array[1] stores the second node
Array for each
SlotNo ui6* Array for each axis (slot ID)
slot
Array of pulse
EndPoint 132* End point
for each axis
Set the angle of an arc.
When the angle > 0, it means the arc motion will be
Angle F64 Angle (°) carried out in clockwise direction.
When the angle < 0, it means the arc motion will be
carried out in counterclockwise direction.
Strvel 132 Pulse / second | Parameter of the motion initial speed
ConstVel 132 Pulse / second | Parameter of the motion constant speed
EndVel 132 Pulse / second | Parameter of the motion end speed
Duration to change from initial speed to constant
TPhasel F64 Time (second)
speed
TPhase2 F64 Time (second) | Duration to change from constant speed to end speed
0: T-curve(Default)
Scurve uU16 Option
2: S-curve
0: Relative movement (Default)
Abs_Rel uU16 Option
1: Absolute movement
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H  Example

U16 Status;

U16 CardNo=0, AxisNoArray[2]={1,2}, SlotID[2]={0, O};
132 EndPoint [2]= {100000,100000};

F64 Angle=180, TPhasel=0.2, TPhase2=0.1;

132 StrVel=0, ConstVel =50000, EndVel=20000;

U16 Scurve =0, Abs_Rel =0;

Status = ECAT_Slave_CSP_Start_Arc2_Move(CardNo, AxisNoArray, SlotID, EndPoint, Angle,
Strvel, ConstVel, EndVel, TPhasel, TPhase2, Scurve, Abs_Rel);

B Descirption
The specified angle cannot be exactly 360 degrees (or its multiple).

+Angle
End X,End Y

Recent Positio

Figure 9.4.1 Regard the specified angle from current position as the inlucded angle and moves to the
specified end point

V(pps) V(pps)

Endvel

Constvel Constvel

Strvel ; Endvel  strvel

T(Sec.)
TPhase1 TPhase2 TPhasel TPhase2

Vipps) Vipps)

Strviel Strvel

Constvel Constvel -~
[} I
I I
I I
I I
I

Endvel

i EndVel

: »T(Sec.)
TPhasel TPhase2 TPhase1 TPhase2

Figure 9.4.2 Desectipion of TPhasel and TPhase2 (acc/deceleration)
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9.5 ECAT Slave CSP_Start_Arc3_Move

H  Syntax

U16 PASCAL ECAT Slave CSP_Start Arc3_Move (U16 CardNo, U16 *AxisNo,
U16 *SlotNo,I32 *CenterPoint, 132 *EndPoint, U16 Dir, 132 StrVel, 132 ConstVel, 132 EndVel, F64
TPhasel, F64 TPhase2, U16 Scurve, U16 Abs_Rel)

u Purpose

This is for executing two-axis arc motion, moving from the current position and specified circle

center to the specified end point.

B Parameter

Name Data type Property Description
CardNo ule6 Number Card No.
Array for each axis (node ID); the array number should
Array for each | equal to the axis number
AxisNo ule*
axis AxisNo Array[0] stores the first node
AxisNo Array[1] stores the second node
Array for each
SlotNo ui6* Array for each axis (slot ID)
slot
Array of pulse
CenterPoint 132* Circle center
for each axis
Array of pulse
EndPoint 132* End point
for each axis
Moving direction of the arc motion
Dir ui6 Option
0: Clockwise; 1: counterclockwise
StrVel 132 Pulse / second | Parameter of the motion initial speed
ConstVel 132 Pulse / second | Parameter of the motion constant speed
EndVel 132 Pulse / second | Parameter of the motion end speed
Duration to change from initial speed to constant
TPhasel F64 Time (second)
speed
TPhase2 F64 Time (second) | Duration to change from constant speed to end speed
0: T-curve(Default)
Scurve uU16 Option
2: S-curve
0: Relative movement (Default)
Abs_Rel ui6 Option

1: Absolute movement
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H  Example
U16 Status, CardNo=0, AxisNoArray[2]={1,2}, SlotID[2]={0, 0}, Dir=1, Scurve =0, Abs_Rel =0;
132 CenterPoint[2] = {50000,50000}, EndPoint[2] ={10000,100000};
132 StrVel=0, ConstVel =50000, EndVel=20000;
F64 TPhasel=0.2, TPhase2=0.1;

Status = ECAT_Slave CSP_Start Arc3_Move(CardNo, AxisNoArray, SlotID, CenterPoint,
EndPoint, Angle, Strvel, ConstVel, EndVel, TPhasel, TPhase2, Scurve, Abs_Rel);

B Description

This command can be executed only when the arc is less than 360 degrees.

Dir=0

CenterX,Center Y Specified End Position
*

{ Center X, Center Y ) | Actual End Posilion

Dir=1

Figure 9.5.1 Move from current position and specified circle center to the specified end point

Note:

1. Inthe left figure, the axis reaches the specified position.

2. Inthe right figure, the axis cannot reach the specified position. It is because the distance between its
current position and specified position (arc radius) is different from the distance between the specified
end point and specified circle center.

Vipps) V(pps)

EndVel

Constvel Constvel

Strvel

i
I
I
I j Endvel  girvel
I

' : T(Sec.)
TPhase1 TPhase2 TPhase1 TPhase2

V(pps) V(pps)

Strvel Strvel

1
Constyel Canstvel - !
I

Endvel

i Endvel

»T(Sec.)
TPhasel TPhase2 TPhase1 TPhase2

Figure 9.3.2 Description of TPhasel and TPhase2 (acc/deceleration)
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H  Syntax

_ECAT_Slave CSP_Start_Spiral_Move

U16 PASCAL ECAT_ Slave CSP_Start Spiral Move(U16 CardNo, U16 *AxisNo,
U16 *SlotNo, 132 *CenterPoint, 132 Spiral_Interval, F64 Angle, 132 StrVel, 132 ConstVel,
132 EndVel, F64 TPhasel, F64 TPhase2, U16 Scurve, U16 Abs_Rel)

u Purpose

This is for executing two-axis spiral motion, moving from current position and the specified circle

center to form the specified angle.

| Parameter

Name Data type Property Description
CardNo uU16 Number Card No.
Array for each axis (node ID); the array number
Array for each | should equal to the axis number
AxisNo ui6*
axis AxisNo Array[0] stores the first node
AxisNo Array[1] stores the second node
SlotNo ui6* Array for each
Array for each axis (slot ID)
slot
CenterPoint 132* Array of pulse
Circle center
for each axis
Sprial pitch
When the value > 0, it means the spiral rotates in
Array of pulse
Spiral_Interval 132* outward direction.
for each axis
When the value < 0, it means the spiral rotates in
inward direction.
Angle F64 Rotation angle of the spiral motion (360 degrees for 1
Angle
cycle)
Strvel 132 Pulse / second | Parameter of the motion initial speed
ConstVel 132 Pulse / second | Parameter of the motion constant speed
EndVel 132 Pulse / second | Parameter of the motion end speed
Duration to change from initial speed to constant
TPhasel F64 Time (second)
speed
TPhase2 F64 Time (second) | Duration to change from constant speed to end speed
0: T-curve(Default)
Scurve uU16 Option
2: S-curve
0: Relative movement (Default)
Abs_Rel ui6 Option

1: Absolute movement
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H  Example

U16 Status;

U16 CardNo=0, AxisNo[2]={1,2}, SlotID[2]={0, 0}, Scurve =0, Abs_Rel =0;
132 CenterPoint[2] ={50000,50000}, Spiral_Interval = 5000;

132 StrVel=0, ConstVel =50000, EndVel=20000;

F64 Angel, TPhasel = 0.2, TPhase2 = 0.1;

Status = ECAT_Slave CSP_Start_Spiral_Move(CardNo, AxisNo, SlotID, CenterPoint,
Spiral_Interval, Angle , StrVel, ConstVel, EndVel, TPhasel, TPhase2, Scurve, Abs_Rel);

9.7 _ECAT_Slave CSP_Start_Spiral2_Move

H  Syntax

U16 PASCAL ECAT_ Slave CSP_Start _Spiral2_Move(U16 CardNo, U16 *AxisNo,
U16 *SlotNo, 132 *CenterPoint, 132 EndPoint, U16 Dir, U16 CycleNum, 132 StrVel,
132 ConstVel, 132 EndVel, F64 TPhasel, F64 TPhase2, U16 Scurve, U16 Abs_Rel)

u Purpose

This is for executing two-axis spiral motion, moving from current position and the specified circle

center to the end point with the specified cycle number.

| Parameter

Name Data type Property Description

CardNo ul6 Number Card No.

Array for each axis (node ID); the array number

Array for each | should equal to the axis number

AxisNo ule*
axis AxisNo Array[0] stores the first node
AxisNo Array[1] stores the second node
Array for each | Array for each axis (slot ID); the array number should
SlotNo uUl6*

slot equal to the axis number

Array of pulse
CenterPoint 132* Circle center
for each axis

Array of pulse
EndPoint 132* End point
for each axis
Moving direction of spiral motion
Dir ui6 Option 0: Clockwise
1: Counterclockwise
CycleNum ui6 Number Cycle number of spiral motion

Strvel 132 Pulse / second | Parameter of the motion initial speed
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Name Data type Property Description
ConstVel 132 Pulse r / second | Parameter of the motion constant speed
EndVel 132 Pulse / second | Parameter of the motion end speed
The time it takes to change from initial speed to
TPhasel F64 Time (second)
constant speed
This time it takes to change from constant speed to
TPhase2 F64 Time (second)
end speed
0: T-curve(Default)
Scurve ui6 Option
2: S-curve
0: Relative movement (Default)
Abs_Rel ui6 Option

1: Absolute movement

B Example

U16 Status, CardNo=0, AxisNo[2]={1,2}, SlotID[2]={0, 0},Dir=0, Scurve =0, Abs_Rel =0,
U16 CycleNum=2;
132 CenterPoint[2] ={50000,50000}, EndPoint [2] ={60000,100000};

132 StrVel=0, ConstVel =50000, EndVel=20000;

F64 TPhasel1=0.2, TPhase2=0.1;
Status = ECAT_Slave CSP_Start Spiral2_Move(CardNo, AxisNo, SlotID, CenterPoint,
EndPoint, Dir, CycleNum, StrVel, ConstVel, EndVel, TPhasel, TPhase2, Scurve, Abs_Rel);
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9.8 ECAT Slave CSP_Start_Sphere_Move

H  Syntax

U16 PASCAL ECAT Slave CSP_Start Sphere_Move (U16 CardNo, U16 *AxisNo,
U16 *SlotNo, 132 * TargetlPoint, 132 Target2Point, 132 StrVel, 132 ConstVel, 132 EndVel,
F64 TPhasel, F64 TPhase2, U16 Scurve, U16 Abs_Rel)

u Purpose

This is for executing three-axis sphere motion, moving from current position and the known circle

center to the target position with three-dimensional vector.

| Parameter

Name Data type Property Description
CardNo uU16 Number Card number
Array for each axis (node ID); the array number
should equal to the axis number
Array for each
AxisNo uie* _ AxisNo Array[0] stores the first node
axis
AxisNo Array[1] stores the second node
AxisNo Array[2] stores the third node
Array for each
SlotNo uie* Array for each axis (slot ID)
slot
Target1Point[0] stores any point on X-axis in the arc
Array of pulse
TargetlPoint 132* TargetlPoint[1] stores any point on Y-axis in the arc
for each axis
TargetlPoint[2] stores any point on Z-axis in the arc
Target2Point[0] stores the end point of X-axis
Array of pulse
Target2Point 132* Target2Point[1] stores the end point of Y-axis
for each axis
Target2Point[2] stores the end point of Z-axis
Strvel 132 Pulse / second | Parameter of the motion initial speed
ConstVel 132 Pulse / second | Parameter of the motion constant speed
EndVel 132 Pulse / second | Parameter of the motion end speed
TPhasel F64 Time (second) | The time is spend from initial speed to constant speed
TPhase2 F64 Time (second) | This time is spend from constant speed to end speed
0: T-curve (Default)
Scurve uU16 Option
2: S-curve
0: Relative movement (Default)
Abs_Rel uU16 Option
1: Absolute movement
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H  Example

U16 Status, CardNo=0, AxisNo[2]={1,2}, SlotID[2]={0, 0}, Scurve =0, Abs_Rel =0;

132 Target1Point [2] ={25000,50000,20000}, Target2Point [2] ={95000,110000,60000};

132 StrVel=0, ConstVel =50000, EndVel=20000;

F64 TPhasel=0.2, TPhase2=0.1;

Status = ECAT_Slave CSP_Start_Sphere_Move (CardNo, AxisNo, SlotID, Targetl1Point,
Target2Point, StrVel, ConstVel, EndVel, TPhasel, TPhase2, Scurve, Abs_Rel);

9.9 ECAT Slave CSP_Start Heli_Move

H  Syntax

U16 PASCAL ECAT_ Slave CSP_Start Heli Move (U16 CardNo, U16 *AxisNo,
U16 *SlotNo,I32 *CenterPoint, 132 Depth, 132 Pitch, U16 Dir, 132 Strvel, 132 ConstVel,
132 EndVel, F64 TPhasel, F64 TPhase2, U16 Scurve, U16 Abs_Rel)

u Purpose

This is for executing three-axis helical motion, moving from current position and the known circle

center to the specified height in Z-axis direction.

| Parameter

Name Data type Property Description

CardNo u16 Number Card number
Array for each axis (node ID); the array number

should equal to the axis number
Array for each
AxisNo ule* _ AxisNo Array[0] stores the first node
axis
AxisNo Array[1] stores the second node
AxisNo Array[2] stores the third node
Array for each
SlotNo ule* Array for each axis (slot ID)
slot
Array of pulse
CenterPoint 132* Circle center
for each axis

The depth of the specified axis (the overall height of

Depth 132 Pulse
Z-axis; this value can be negative)
Pitch 132 Pulse Specify the pitch of the helix
Helical oving direction
Dir ui6 Option
0: Clockwise; 1: counterclockwise
Strvel 132 Pulse / second | Parameter of the motion initial speed
ConstVel 132 Pulse / second | Parameter of the motion constant speed
EndVel 132 Pulse / second | Parameter of the motion end speed
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Name Data type Property Description
TPhasel F64 Time (second) | The time is spend from initial speed to constant speed
TPhase2 F64 Time (second) | This time is spend from constant speed to end speed
0: T-curve (Default)
Scurve u16 Option
2: S-curve
0: Relative movement (Default)
Abs_Rel u16 Option

1: Absolute movement

B Example

U16 Status, CardNo=0, AxisNoArray[2]={1,2}, SlotID[2]={0, 0}, Dir=1, Scurve =0, Abs_Rel =0;
132 CenterPoint[2]= {50000,50000}, Depth =10000, Pitch = 20000;

132 StrVel=0, ConstVel

=50000, EndVel=20000;

F64 TPhasel=0.2, TPhase2=0.1;

Status = ECAT_Slave_CSP_Start_Heli_Move (CardNo, AxisNoArray, SlotlD, CenterPoint ,
Depth, Pitch, Dir, Strvel, ConstVel, EndVel, TPhasel, TPhase2, Scurve, Abs_Rel);

B Descirption

Current Point

Depm

second
axis
Pitch
first
( Cen X.CenY) axis

third
axis

Figure 9.9.1 Moving from current position and the known circle center to the specified height in
Z-axis direction
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9.10 _ECAT_Slave CSP_Start _Multiaxes_Move

H  Syntax

U16 PASCAL ECAT Slave CSP_Start Multiaxes_Move (U16 CardNo, U16 AxisNum,
U16 *AxisArray, U16 *SlotArray, 132 *DistArray, 132 Strvel, 132 ConstVel, 132 EndVel,
F64 TPhasel, F64 TPhase2, U16 Scurve, U16 Abs_Rel)

u Purpose

This is for executing multi-axis linear motion.

| Parameter

Name Data type Property Description
CardNo u16 Number Card number
The engaged axis number. Please refer to Secion 2.1
AxisNum ui6 Quantity
for the maximun value.
Array for each axis (node ID); the array number should
equal to the axis number
Array for each
AxisArray ule* ) AxisNo Array[0] stores the first node
axis
AxisNo Array[1] stores the second node
Array for each | Array for each axis (slot ID); the array number should
SlotArray ule*
slot equal to the axis number
Array of pulse | Array of the moving distance for each axis; the array
DistArrary 132*
for each axis | number should equal to the axis number
Strvel 132 Pulse / second | Parameter of the motion initial speed
ConstVel 132 Pulse / second | Parameter of the motion constant speed
EndVel 132 Pulse / second | Parameter of the motion end speed
TPhasel F64 Time (second) | Duration to change from initial speed to constant speed
TPhase2 F64 Time (second) | Duration to change from constant speed to end speed
0: T-curve(Default)
Scurve uU16 Option
2: S-curve
0: Relative movement (Default)
Abs_Rel uU16 Option
1: Absolute movement
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H  Example

U16 Status, CardNo=0, AxisNum =2, AxisArray [2]={1,2}, SlotArray [2]={0, 0};
U16 Scurve =0, Abs_Rel =0;

132 DistArrary [2]= {100000,200000}, StrVel=0, ConstVel =50000, EndVel=20000;
F64 TPhasel=0.2, TPhase2=0.1;

Status = ECAT_Slave_CSP_Start_Multiaxes_Move (CardNo, AxisNum, AxisArray,
SlotArray, DistArrary, Strvel, ConstVel, EndVel, TPhasel, TPhase2, Scurve, Abs_Rel);

9.11 _ECAT_Slave_CSP_Start_Msbrline_Move

B Syntax

U16 PASCAL ECAT_ Slave CSP_Start Msbrline_Move (U16 CardNo, U16 AxisNum,
U16 *AxisArray, U16 *SlotArray, U16 ArcNodeBit, 132 *Target1Point , 132 *Target2Point,
U16 Mode, 132 Parameter, F64 ArcAnglel, F64 ArcAngle2, F64 SpeedRatio, 132 Strvel,
132 ConstVel, 132 EndVel, F64 TPhasel, F64 TPhase2, U16 Scurve, U16 Abs_Rel)

B Purpose

This is for executing multi-axis point to point motion with smooth speed.

When connecting two paths with smooth acceleration and deceleration, motion path might not be
identical to the target position. This API can be applied to set the position when connecting two
paths and the position of the actual path.

Note: If the position error is set too small, it might cause machine vibration.

| Parameter

Name Data type Property Description
CardNo ui6 Number Card number
AxisNum ui6 Quantity The engaged axis number (max. number is 8)

Array for each axis (node ID); the array number should

equal to the axis number
Array for each
AxisArray uie* _ AxisNo Array[0] stores the first node
axis
AxisNo Array[1] stores the second node

Array for each | Array for each axis (slot ID); the array number should

SlotArray uie*
slot equal to the axis number
If one of the paths is arc, please complete the setting
below:
ArcNodeBit Ul6 Value

As shown in figure 9.11.1, M1 and M2 is motion path

running from current position, TargetPointl to
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Name Data type Property Description
TargetPoint2.
M1 M2
16 Bits[o]oJoJoJoJo[1]1] [o]oJoJo]1]1]o]o]
21 4 3 2 1 NodelD

Assuming that M1 is the path of arc motion executed by
axis 1 and 2, and M2 is the parth executed by axis 3 and
4, then the parameter value should be 0x030C.

If M1 is the path of linear motion and M2 is the path of
arc motion executed by axis 3 and 4, the parameter

value will be 0x000C.

Array of the first target position; the array number should
equal to the axis number
If M1 is the path of linear motion, please input the end

Array of pulse | point.

TargetPointl 132*
for each axis | If M1 is the path of arc motion, please input the arc’s
circle center.
For other axes, please input the value which is identical
to the start position.
Array of the secondt target position; the array number
should equal to the axis number
If M2 is the path of linear motion, please input the end
Array of pulse | point.
TargetPoint2 132*
for each axis | If M1 is the path of arc motion, please input the arc’s
circle center.
For other axes, please input the value which is identical
to the first target position.
0: M1 and M2 are the paths of linear motion
1: M1 is the path of linear motion and M2 is the path of
arc motion
Mode ui6 Option
2: M1 is the path of arc motion and M2 is the path of
linear motion
3: M1 and M2 are the paths of arc motion
Position error of the moving distance
B Position error is defined as the shortest distance
between the actual motion path and target position.
Parameter 132 Value B When this value is set to 0, it means it will not

decelerate when passing the first target position and
machine will vibrate.

B When this value is set too large, the system will
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Name Data type Property Description
adjust the value to the valid range. Please refer to
_ECAT_Slave_CSP_Speed_Continue_Set_Combine
_ Ratio (section 9.19) for the description when the
ratio is set to 100.
If M1 is the path of linear motion, this value will be
ignored.
ArcAnglel F64 Angle (°)
If M1 is the path of arc motion, this value is the arc
angle.
If M2 is the path of linear motion, this value will be
ignored.
ArcAngle2 F64 Angle (°)
If M2 is the path of arc motion, this value is the arc
angle.
i . . . Speed of M2
SpeedRatio F64 Value Speed ratio of M1 and M2, which is Speed ofM1"
Strvel 132 Pulse / second | Parameter of the motion initial speed
ConstVel 132 Pulse / second | Parameter of the motion constant speed
EndVel 132 Pulse / second | Parameter of the motion end speed
TPhasel F64 Time (second) | Duration to change from initial speed to constant speed
TPhase2 F64 Time (second) | Duration to change from constant speed to end speed
0: T-curve (Default)
Scurve ui16 Option
2: S-curve
B Description
TargetPointl TargetPointl

~Parameter=__ TargetPoint2

TargetPoint2
M2

——Parametere——

TargetPointl

Start Point TargetPointl

Figure 9.11.1 In this figure, the path is consisted of four _[ECAT_Slave_CSP_Start_Msbrline_Move
commands and Mode is set to 0
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Hm  Example

U16 Status;

U16 CardNo=0, AxisNum =2, AxisArray [2]={1,2}, SlotArray [2]={0, 0}, ArcNodeBit = 0;
U16 Mode =1, Scurve =0, Abs_Rel =0;

132 TargetPointl [2]= {100000,200000}, TargetPoint2 [2]= {100000,200000};

132 StrVel=0, ConstVel =50000, EndVel=20000;

F64 Parameter = 2 , ArcAnglel = 0, ArcAngle2 = 0, SpeedRatio = 1;

F64 TPhasel=0.2, TPhase2=0.1;

Status = ECAT_Slave CSP_Start_Msbrline_Move (CardNo, AxisNum, AxisArray,

SlotArray, ArcNodeBit, TargetPointl, TargetPoint2, Mode, Parameter, ArcAnglel,
ArcAngle2, SpeedRatio, Strvel, ConstVel, EndVel, TPhasel, TPhase2, Scurve, Abs_Rel);
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9.12 ECAT Slave CSP_Set Gear

H  Syntax

U16 PASCAL ECAT Slave CSP_Set Gear(U16 CardNo, U16 AxisNo, U16 SlotNo,

116 Nummerator, 116 Denominator, 116 Enable)

u Purpose

This is for setting the E-gear ratio.

| Parameter

Name Data type Property Description
CardNo uU16 Number Card No.
AxisNo uU16 Number Node ID
SlotNo uU16 Number Slot ID
Nummerator F64 