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VC EtherCAT Servo Cooperate with

Omron Master Station Operation Routine

@® Operation main flow

D

v

[ Prepare }

Install Sysmac Studio VI1.10
software

Import the device description
file ((XML) to the ESI library
Set the computer  network

connection properties

[ Servo settings }\»

0 Set the servo station number
P08. 41, this example is set to 1

[ NJ software configuration } >

=W Do

New construction
Communication settings
Device scan or manually add
Axis parameter configuration

[ Program control }

A 4

e




Finish




Configuration operation process:

11. 2. 1 Ready to work

1) To install the software of sysmac studio, it is recommended to
install V1.10 and above.

Sysmac studio V1.03 and below cannot recognize third-party servers.
Sysmac studio V1.09 patch version, V 1.10 and above versions, no longer
check whether the manufacturer ID in the xml is consistent with that in
the program, it can match all VC EtherCAT xml files

For Sysmac studio software version 1.05°1.09, it is necessary to judge
whether the three parameters of 1018h in the xml file are consistent
with those in the program. Among the currently released versions, V1.1,
V1.9, V2.1 and above can be used.

2) Import the device description file.

Use the device description file of “VECServeecat tensin.hex.xml” and
above, the file placement path is as follows: OMRON\Sysmac
Studio\I0DeviceProfiles\EsiFiles\UserEsiFiles

When the xml file is placed in this path for the first time, the Sysmac
studio software needs to be restarted.

3) Set the computer’ s network connection properties

If the computer and NJ controller choose USB direct connection, skip
this step;

If the computer and NJ controller choose Ethernet to connect directly,
set the TCP/IP properties of the computer, as shown in the figure
below:
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11. 2.1 Servo parameter setting

1) Servo parameter P08.41 sets the servo station number, this example is

set to 1
2) Correspondence of digital input bits:

The functions of each bit of the 0X60FD digital input of the Omron controller

are allocated as follows:

Bit Signal describe
0 Reverse overtravel Each Bit reflects the
switch current DI terminal logic
Forward overtravel of the drive;
: switch 0-Logic is invalid;
2 Origin switch 1- Logic is valid;




3-15 NA In the process data
16 7 signal configuration, please
17 Probe 1 assign 60FD according to
18 Probe 2 this table
25 DI emergency stop
26-31 NA
2) connect:
—
U
VECTOR
ECAT_Out
ECAT In
» | Encoder

Control terminal

11. 2. 3 Omron NJ background software configuration

1) New Construction




Offline

| oNewPojed -
Project name New Project

@ Open Project Author vectar

& Import...

Comment
Cnline
. Type
’7 Connect to Device

License

'.ﬁﬂ Select Device

Category Controller

Version 1.09

B License

Equipment: Choose according to the actual NJ controller model

Version: New version 1.09 and above

2) Communication settings

After entering the main interface, set the connection method between the
computer and the NJ controller in “Controller”- “Communication Settings”.
Select “USB—Direct Connection”, then directly proceed to “USB
Communication Test”, if the test is successful, proceed to the next step;
Select “Ethernet—Direct connection”, then set the IP address to the IP
address controlled by NJ: 192.168.250.1, and then perform “Ethernet

communication test”. If the test is successful, proceed to the next step;
Edit  View

File Insert Project | Controller |Simulation Tools Help

new_Controller ERCER IO

Select a method to connect with the Controller to use every time you ge online.
v @ Direct connection via USB

@ Direct connection via Ethernet

@ Remote connection via USB

© Ethemnet connection via a hub

@ Select one method from these options at every online connection.
M Direct connection via USB
El Direct connection via Ethernet
M Remote connection via USB
M Ethernet connection via a hub

W Remote IP Address
Specify the remote P address.

192 .168.250. 1

USB Communications Test  Ethernet Communications Test

¥ Options
|

Kl Confirm the serial ID when going online.
i Check forced refreshing when going offline.

- ¥ Response Monitor Time
] Prosmmindll o i tions i
- Set the Response Monitor Time in the communications with the Controller.
¥ @ Pou: 2
vEP

v Cancel

3) Add equipment
(D Manually add, please follow this step to import the XML file before
adding, if the file has already been imported when installing the software,



this step can be omitted

@

Enter the Select the mal
project station, rig
configuration  :|ick the md
interface, and select
select EthCAT, fallawine
the ECAT master
station dialog

Import Slave Settings and Insert New Slave

box appears

Enter the
ESI library
and import ings

(:)the XML file

P F3 Tasks
lay ESI Library

Expori Configura formation

Output to ENS File

Export All Couplers' /0 Allocations
Assign Drives to Axes

@After adding the XML file, close the software and reopen the software. The
previously imported file will be automatically imported into the software as a device

VEC products can be found in the device components on the right.

~ Toolbox -

Multiview Explorer >
Node Address|Network configuration
new_Controller_0 s | l ‘ = Master ]
I_l ltem name Value

M Corfigurtions and Setup
Re Model name VECServa
Product name VECServo
Aevision $00000000 B SSC Deviee |
. . MNode Address. hn ] =
Double click the mouse., Tina = ~Hle/Disable §...
Jia goes to the main station Seci 0x00000000
2vA040,00 258t... M Show all versior,
DL R oL Feyd VECServe Rev:0x00000000
(On60B8:00 258t... 225 DR
Ox60FE:01 258t... |~

i Comm:
| S5C U

Device name
Set a name for the slave

] Frooommins —— ]

v @ POl

Build

x

ka3 U Ercs T

| | Description | Program | Location

Model name : VECS
L™ Product name : VEC
"—— Revision : 0x000000

@®Find "VECServo” from the equipment group on the right and click double—click, and
all the version numbers of this component will be displayed in the version display
column below. There is only one version. Double-click the component of this version,
and the system will automatically add the component to the Master master. Below the
station (a slave station appears under the master station), it means the addition is
successful (if there is no related servo description file in the ESI library, the

device cannot be found in the device group on the right, you need to follow the



previous step O after importing the XML file, and then proceed This step operates)
@After the component is successfully added, you can configure the component node.

The figure below shows the configuration of the basic information of the node.

EtherCAT x
Node Address|Network configuration
= Master
Il Master Item name Value
Device rome N A
VECServo Rev:0x00000000 hodei name VECServo
Product name VECServo
Revision 0x00000000
® F - Node Address [ A
Set the basic information of e e T
the node from top to bottom; FECLl I ) )
. A ¥ 0x6040:00 258th receive PDO Mapping/Control Word
device name (c ustomize 0x607A:00 258th receive PDO Mapping/Target position
. . 0x60B8:00 258th receive PDO Mapping/Touch Probe Function
according to habit s), node Ox60FE:Q1 256th receive PDO Mapping/Digital outputs forced output
0x603F:00 258th transmit PDO Mapping/ERRCR CODE
address, allowable settings 0x6041:00 258th transmit PDO Mapping/status word
» 0x6064:00 258th transmit PDO Mapping/Position actual value
, A | | dw DC sync h ron i zat i on * 0x6077:00 258th transmit PDO Mapping/Torque actual value
0x60F4:00 258th transmit PDO Mapping/Fallowing error actual value
mode . pr ohibit_time drift 0x60B9:00 258th transmit PDO Mapping/Touch Probe status
} 0x60BA:00 258th transmit PDO Mapping/Probe1 Pos Latch postion
sett i ng 0x60BC:00 258th transmit PDO Mapping/Probe2 pos Latch postion

0x60FD:00 258th transmit PDO Mapping/Digital inputs
Edit PDO Map Settings

- Enable Distribu...
After the above settings are [

Comp\eted’ click the button Reference Clock

Setting Parame..

A to enter the process data [Raliiuas
configuration dialog box

Enable/Disable Settings
Select whether to enable or disable the slave as nmunications target. When disabled

(1) Process data (PDO) communications with the bled slave will not be started regardles
whether the slave

(®Next, proceed to process data configuration, first click the “Edit PDO Map Settings”
button at “A:” in the above figure with the mouse to enter the PDO mapping dialog
box, and select a set of appropriate PDO mapping data according to the function of

the component application and the working mode. , Click the “0K” button.

R \EE WAV BEA) TEPR) ERRRO)  mms) IRM BEH)
(]

PDOBRGT BE7E261th transmit PDO Mapping-FIPDOEHE
\ 232(fi7] / 11472[47] F5 | A e PDOLEER IFERE |
Lol AR IE Dl 0x6037:00 | 16[4i7) | UNT_[ERRORCODE | |

BEEE A/ & | s | | 0x6041:00 16[Z] UINT  status word L Terminal Coupler
Ol ES: 0x6064:00 32[ff] DINT  Position actual value OFF( L1 Servo Drives

i 1st receive PDO Mapping 0x6077:00 16[fif] INT  Torque actual value g [ Frequency Inverter
Hih 258th receive PDO Mappi 0x6061:00 8[fif] SINT  Modes of operation display 060: = Digital 10

i 259th receive PDO Mapping O0x60F4:00 32[fif] DINT  Following error actual value = Analog 10

L] 260th receive PO Mar 0x60B9:00 16[fi7] UINT  Touch Probe status ;
k] ) K i=1 2y

261th receive PDO Mapping O0x60BA:00 32[fif] DINT  Probel Pos Latch postion

ok 262th receive PDO Mapping 0x60BC:00 32[fif] DINT  Probe2 pos Latch postion C201 Rew:12 .
- FEr— . 0x606C:00 32[fif] DINT  Velocity actual value .
B|A st transmit PDO Mapping P45 | ] I:I NX-ECC202 Rev:1.2
258th transmit PDO Mapping ---

L 2N 250th transmit PDO Mapping I:I NX-ECC203 Rev:1.5
260th transmit PDO Manning

N R8BD-1SNOTH-ECT Revi1.;
[3X " ]261th transmit PDO Mapping | XEORCH . [l

ﬂ R88D-1SNOTL-ECT Rev:1.2

SRIBPDOMSES
JRA(DC-Synchron) El R88D-1SNO2H-ECT Rev:1
=M

ﬂ R88D-1SNO2L-ECT Rev:1.2
(RIS ﬂ R88D-1SNO4H-ECT Rev:1.c
-1 R88D-1SNO4L-ECT Rev:1.2
¥ [ Program0

Section0

%% : EtherCAT Couple



©® After the completion of step &), the VEC component is officially hung under the
master station as an 10 device (at this time, it is only used as an ordinary 10
device and cannot be used for motion control). Since the servo is usually used as a
motion control device (axis), the next step is to configure the axis. Add a motion
control axis as shown in the figure below. After adding, you can change the axis

name according to the actual situation. Here, use the default axis name “MC Axis000”

”

Multiview Explorer

= Master
Master

VECServo Rev:0x00000000

F# DataT Axis Setting Table

b4 Programming . ; .
¥ ifl POUs Find "Axis
¥ 8 Programs Settings" ——>
v "Add" —> "Motion

L
L® Fur Control Axis" in

HI_[D_"] Functio the pro_iec‘t tree
» B2 Data

» FA Tasks

(DAfter the new axis is created, double—click the new axis to set the axis parameters.

The setting items are as follows.



Multiview Explorer ~ 1 MC_Axis000 (0) x
new_Controller 0 v ‘ [ ‘ 4 T
O

hd Configurations and Setup

Linit of display © puls
Command puls ~tation Se.;%gg o
wwork uavel o pul

— Reference: Unit conversion 1o inuie

el T T = Command pulse count per mot on [UDINT] , Travel dista

Ml traval distance per motor ro

F+ Data Trace

] Frogammng ——

¥ il POUs

L¥
L
» ™ Data
> A Tas

a. Axis allocation.

Axiz numher

Axis use
Axis type

=l e —
ol B

Input device 1
Input device >

Input device 3
Oz

Feodbad)

T -

Output device 2
Output device 3

b. Process data mapping. According to the PDO mapping object selected in “4) Parameter
Configuration O PDO Mapping Setting” above, assign output (controller to device)
parameters and input parameters (device to controller) one by one. Note that the
object name, node number, and index number must be Choose the right one. Each selected
mapping object must be allocated correctly, otherwise an error will occur. 60FD must
be mapped by bit, and must be mapped to be consistent with Omron’ s according to the

following figure



- BHEEEEEERES)
* 1. Controlword a1 VECServo(E0OT)
% 3. Target position T 4=:1 VECServo(E00T)
5. Target velocity Fil=t
7. Target torque T 4=:1 VECServo(E00T)
9. Max profile Velocity T 1 VECServo(E00T)
11. Modes of operation a1 VECServo(EODT)
15. Positive torque limit value T 1 VECServo(E00T)
16. Negative torque limit value Ta:1 VECServo(E0DT)
21. Touch probe function e
44, Software Switch of Encoder's Input | < 3580 >
RN EERIEERES)
22. Statusword e
23. Position actual value T4 1 VECServo(E00T)
24. Velocity actual value i1 VECServo(ED0T)
25. Torque actual value a1 VECServo(EODT)
27. Modes of operation display i1 VECServo(ED0T)
40. Touch probe status Ta:1 VECServo(E0DT)
41. Touch probe pos1 pos value 1 VECServo(E0DT)
42. Touch probe pos2 pos value T 1 VECServo(E0DT)
43, Error code i1 VECServo(ECOT)
45. Status of Encoder’s Input Slave <o >
46. Reference Position for csp <ol >
. Positive limit switch T 1 VECServo(E0DT)
. Negative limit switch i1 VECServo(E00T)
. Immediate Stop Input Ta:1 VECServo(E0DT)
. Encoder Phase Z Detection STt
. Home switch Tia:1 VECServo(E0DT)
. External Latch Input 1 a1 VECServo(E0DT)
. External Latch Input 2 a1 VECServo(E00T)

4

6040h-00.0(261th rece v
607Ah-00.0(261th rece v
FFh-00.0(261th recei +
71h-00.0(261th rece v
Fh-00.0(261th rece: v
60h-00.0(261th rece v
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c. Unit conversion settings

According to the actual motor resolution, set the “command pulse number for one
revolution of the motor” (for example, a 2500 line motor selects 10000 pulses per
revolution). It needs to be set correctly, and the working stroke of one revolution
of the motor can be kept as default. Actually it is similar to the electronic gear
conversion done on the host computer, there is no need to set the conversion ratio

inside the servo

Unit of display @ pulse © mm ® um ® nm @ degree @ inch

Command pulse count per motor rotation 10000 Fai=TE=N
Work travel distance per motor rotation 100 Badulii='3
~ Reference: Unit conversion formula

Command otation [UDINT]
Work travel distance per motor rotation [LREAL]

Number of pulses [pulse] * Travel distance [Unit of display]

d. Acceleration/deceleration, jump, maximum torque, etc. settings



Maximum velocity mm/s Velocity warning value ‘ %

Start velocity mm/s
Maximum jog velocity mm/s
Maximum acceleration mm/s*2 Acceleration warning value

Maximum deceleration mm/s"2 Deceleration warning value
Acceleration/deceleration over [Use rapid acceleration/deceleration (Blending is changed to Buffered) v
Operation selection at Reversing

¥ Torque

Positive torque warning value n % Negative torque warning value n %

¥ Monitor

In-position range )] mm In-position check time 1} ms
Actual velocity filter time constant 1] ms Zero position range i mm

e. Software limit setting, software limit function can be selected, the software

limit will take effect after using the host computer to return to the origin

¥ Software Limit

Software limits

Positive software limit 2147483647 Wy
Megative software limit -2147483648 Wil

¥ Following Error

Following error over value
Following error warning value

f. Back to reference point method setting

¥ Homing Method

Homing method
Home nput signal
Homing start direction Operation selection at positive limit input
Home input detection direction Operation selection at negative limit input

Home y signal
Z-phase input

Po limit input
Negative limit input

Start from negati ide of
home signal input

Start from turning ON of
home signal input

Start from
home signal input

¥ Velocity/Acceleration/Deceleration

Setting the origin return method requires special attention. It involves the
cooperation of the servo and the upper computer function, please refer to the

following table for setting



NJ software description servo corresponding function terminal configuration
Origin approach signal origin switch (nFn34) DI10

External origin input probe input 1 (default, no function number) DI8

Z phase signal input motor encoder Z phase signal N/A

Positive limit input P-OT (nFn43) DIl

Negative limit input N-OT (nFn44) DI2
According to the actual mechanical conditions, select the homing mode of the host
computer, and set the homing speed, acceleration, and origin offset

Note: Z signal and external origin switch 2 choose 1, they will not be used at the

same time
NJ software description | Servo corresponding function Terminal configuration
The origin is close to
. - , (NFn34) DI10
the signal origin switch
External origin input _
, (Default, no function number) DI8

probe input 1
Z phase signal input

P 9 P Z phase signal N/A
motor encoder
Positive limit input P-OT P-OT (nFn43) DI1
Negative limit input N-OT (nFn44) DI2

Specify the return—to—origin action to
be rewritten.

0: Designated as nearby avoidance, near
origin input OFF

1: Designated as nearby avoidance, near

origin input ON

FERSEIRR A/ FERSEA
Fhisfhz

4: Designated as
5: Designated as
8: Designated as

9: Designated as

near origin input OFF
near—origin input ON
limit input OFF

nearby avoidance

origin input shielding distance

11: Only limit input

12: Designated as nearby avoidance and
contact time

13: Designated as no near—origin input,

touch-origin input

14: Origin preset

Origin proximity input OFF: refers to the origin search signal after encountering
the falling edge of the origin proximity switch.

Origin proximity input ON: refers to the origin search signal when it encounters
the rising edge of the origin proximity switch.

Nearby avoidance/approach reversal: that is, when the homing starts, the origin



approach signal is ON, and it runs in the reverse direction immediately after
encountering the falling edge of the origin approach signal;

Origin input mask/shielding distance: After the host computer receives the origin
search signal (such as the edge change of the origin approach signal), the origin
signal is shielded within the set distance, and the origin signal is received after
this distance;

Hold time/contact time: After the host computer receives the origin search signal
(such as the edge change of the origin approaching signal), the origin signal is
shielded within the set time, and the origin signal is received after this period
of time;

Zero position preset/origin preset: the current position is taken as the origin,
the motor does not move, and the upper computer writes the origin offset into the
position command/position feedback in the upper computer.

€ Note:

All homing methods are ultimately used to find the origin signal at low speed. If
there is a high-speed running section, the origin signal will be shielded during

the deceleration process from high speed to low speed.

(@) After the above settings are completed, the added 10 slave device at this time
has been formally associated with an axis that can be used for motion control. The
user can use LD or ST instructions in the program to call the motion control module
to control the device. The following describes the setting of the DC clock. The
default clock is lms. In the offline state, you can change the synchronization
clock (the cycle of the main fixed—period task) in the “Task Settings”. In NJ, the
name is “PDO Communication Cycle”. , Re—power on and switch to online status, the

changes will take effect

Multiview Explorer + 1 g EtherCa

new_Controller_0 v ‘ ' | / /

o »
Maloniquatceandschu | Task Type | Task Name  |Period/Execution (Detailed Execution|Task Period ExceedTask Timeout Dete(Exe{Varial
erC M Pricrity-4 Primary Periodic Task  ECRETIEECAN T+ o4
(E002) M -

[+ Data Trac

 Procammng ——— —

PC




4) Program control

After the configuration is completed, the servo operation can be
controlled by writing the PLC program. When using the “MC POWER” module,
it is recommended to increase the axis servo status bit

“MC Axis000. DrvStatus. Ready” to determine. Among them, MC Axis000 is the
axis name to avoid the situation that when the PLC program runs first,
but the communication has not been configured yet, the function module

reports an error and cannot be enabled.

5) Online operation

After all the settings and programming are completed, switch to the

online state and execute the download to the controller “- 7
IIHII

Use synchronization “m= ” , Compare the difference between the current program

o

and the program in the controller, and then decide whether to download to the

controller or upload from the controller according to needs “ .” , You can

also leave it unchanged.

NOTE Regarding the mixed use of G5 series servos and third-party servos:



According to user feedback, in the same network, regardless of the order of site address
allocation, NJ will give priority to matching G5 series servos. After the G5 series servo network
enters the operating state (Operation state), third-party servos will be configured.



VC EtherCAT servo

TwinCAT master station operation routine

@® Operation main flow

with Beckhoff

1 Install TwinCAT software and
network card driver

2 Import the device description
file (. XML)

3 Connect the target controller

( A

Start
. J
( A

Prepare "

\ J
p

Add slave device J
.
(

PDO configuration J
.
(

Associated axis J-//V

A 4

Axis parameter setting J—/>

NC debugging J

A4

PLC routine

—

Finish J

1 Create NC axis

2 axis and I0 device association

1 Encoder related settings

2Drive related settings




12.2.1 Installation and connection

1) Install TwinCAT software

The twinCAT software on Beckhoff’ s official website supports up to win7 32-bit
system, but win7 64-bit system does not support it

Windows xp system: It is recommended to install tcat 2110 2230

Windows 7 32-bit system: It is recommended to install tcat 2110 2248 and above
NOTE: Regarding the network card, you must choose a Fast Ethernet card with an
intel chip. For the supported network card chip models, please refer to the
announcement list on the Beckhoff official website (address link:
https://infosys. beckhoff. com/english. php?content
=../content/1033/tcsystemmanager/reference/ethercat/html/ethercat supnetworkcontrol

ler. htm&id=). Other brands of network cards may not support EtherCAT operation.

2) Copy the EtherCAT configuration file (VECServoOML.XML) of the Vector E series
servo to the TwinCAT installation directory: \TwinCAT\IO\EtherCAT.

s IWEEfE » Windows (C) # TwinCAT » lo » EtherCAT

£ =k St o

=] VECServaOML 201843722 11:30 XML 3 727 KB
=] beckhott ELoxooc 20Te/ 3020 Wkl ANIL 515 2,874 KB
=] Beckhoff EJ2x 20183417 0:01 XML 3 250 KB
=] 1S620M-Ecat_v2.5.8 2018/3/7 9:02 XML 3 440 KB
=] Beckhoff EJSxxx 2018/2/27 0:01 XML 3 219 KB
2] Beckhoff ELTxomx 2018/2/24 0:01 XKML 37 3,393 KB
& Beckhoff ELT:xom 201842423 0:01 XML 345 8,751 KB

3) Open TwinCAT system Manager software



System Manager

File Edit Actions View Options Help

s B BeasHFE RN @ 2Q 2w €T
STSTEM - Configuration
B HC - Configuration
BA PLC - Configuration
= 1/0 - Configuration

TwinCAT System Manager
B I/0 Devices 2 [Chovse Targst... |

% ¥2.11 (Build 2033)
&8 Mappings

General |Boat Settings

TwinCAT NC |
vZ2.11 [Build 2038)

Cogyeight BECEMINY ©
htt: www beclktho ff com

Registratic

Hame DELL
Company sz
Reg -Key 0802-5373-035-5FF8
Ready al (192.168.90. 53. | DT
L~ .

3) Install TwinCAT network card driver

L Et5f% — TwinCAT System Manager

File Edit Actions View BUQSGNES Help
W= = Language RN S A

SYSTEM - Configuratic
B NC - Configuration Add Earlab}e Trpe...
B8 PLC - Configuration Delete Variable Type...

= B 1/0 - Configuration

B 1/0 Devices

&8 Mappings

Check PLC Project Changes
Open Logger Automatically
Open Last Used File
Select Last Tree Element
Generate BAE-File

buto Save to Target

< < </ <5 <

Show full document path

Compatibilty Mode (not recommended for new projects)

1l Time Ethern

1 TIF

”

In the above menu “Show Real Time Ethernet Compatible Devices...”, the dialog box
shown below will pop up, after selecting the local network card in the

“Incompatible devices” column, click “install”



nstallation of TwinCAT RT-Ethernet Adapters bt

 Ethemet Adapters Update List |

I? Inztalled and ready to use devices

Bind |

e =

~Tre " lﬁiztzzigﬂijr’m [ |Unbind |
{0 Disabled devices

Enable |

Dizable |

[ Show Bindings

After the installation is complete, the installed network card appears in the
“Installed and ready to use devices” column as shown below (try to choose a 100M

network card with intel chips, other chips may cause unsuccessful installation or

unstable problems)

Installation of TwinCAT RT-Ethernet Adapters

Ethemet Adapters

- -E8 Installed and ready to use devices
FE - Broadcom NetLink [TH) Giga@}» R
B8 Compatible devices SRR
B8 |ncompatible devices
-| B8 Dizabled devices
B8 FHIZEHE 3 - DiiverlCoding CDC ECM Network Adapler

Enable

Disable |

4) Connect the target controller

If the target controller is the local machine, you can omit this step and go
directly to the next step “Search and add devices”; if the target controller is not
the local machine, you need to perform the following steps (take Beckhoff CX5020 as
an example)

(1) The default IP address of Beckhoff CX5020 is: 169.254.XX, and the subnet mask
is 255.255.0.0, so you need to set the computer’s IP and the controller to the same
network segment (the mask is the same, the last two digits of the IP are set
Different)

(2) Enter the target controller search interface according to the operation below



File Edit Actions View Options Help
D& & H| | [65 8 | = e v F B BB ® (2 [2Q 2é % @
B-H SYSTEM - Conﬁguratiof

1

@, Real-Time Settings
B* Additional Tasks
% Route Settings
£, TCOM Objects
I NC - Configuration
A PLC - Configuration
B. 1/0 - Configuration
ﬂ I/O Devices
LEE Mappings

General Boot Settings

TwinCAT System Manager
v2.11 (Build 2285)

TwinCAT Evaluation
v2.11 [Build 2301)

‘ Choose Target... ‘

=Bl ~Local- (10.0.0.97.1.1)
@ O3124F5 [5.49.36.246.1.0)

oK

Cancel

Search [Ethernet)...

Search Fieldbug]...

(1) You can enter the target controller name or determined IP through the input box

on the right of “Enter Host Name/IP” for direct search, or use “Broad cast Search”

for broadcast search. After the search is successful, click the “Add Route” button,

and the dialog that appears Enter the user name and password in the box (the user

name of the XP/WIN7 system is Administrator, the password is 1, and the WinCE

password is blank), and then “Connected” in the target controller information bar
will display “X” to indicate that the target controller path has been added
successfully. Close the dialog The box returns to step (2), select the target

controller and click “0K”

So far, the steps of establishing the actual connection

between the computer and the controller are completed. The process of connecting to

the target controller is to easily add slave devices through online scanning later

| Emertosthame s | [

Refresh Status

Broadcast Search

Host Mame /{.;n;a:;.&‘ Address AMS Netld TwinCaT 05 Vergion Cornment
[ox-az4rs ( = ) 16925445 5493620610 21122588 WinCE (6.0) |
DESk TUF-oa LR 45k \—/ T3 Tbe a1 T TA 21 123l Windows o

MEYWOEFSTTI2ME G 192168336 19216816611  2711.2256  ‘Windows 7

£ >

Route Mame [T arget):

Cx-3124F6
5.49.36.246.1.1

TCF/AR

AmsMetld:

Transport Type:

L

Address Info; Cx-3124FE
@ HostMName (O IP Address

5

H

Connection Timeout (z);

Foute Name [Femote]:
Target Route

() Project

(®) Static

() Temporary

Add Route

DESK.TOP-35SCF45K,
Femate Route

() Mone
(®) Static
() Temporary

Close

Through the status display in the status bar in the figure below, you can observe

the actual connection of the target controller



RTime 10 The current target control

is running

The current target control is
configured

_ Timeout | The target controller is

not connected

12.2.2 Add slave devices online

1) Operate as shown below to switch the controller state to configuration mode

.
B 7S - TwinCAT System Manager - 'CX-1A3B18' u - -
File Edit [Actions | View Options Help
0O = @nu Generate Mappings Ctrl+M . @;(@‘ SR Y] | S |Q
 Check Configuration Ctrl+H e

. . . ion (Locall i
# Activate Configuration... Cirl+ShiftFd [ " |Verswn (Target) IBDDt i

& Set/Reset TwinCAT to Run Mode...  Ctrl+F4
£1_ TwinCAT System Manager
o] w2 11 (Build ZZA3)

g Setf/Reset TwinCAT to Config Mode...Shift-F4

%4 Reload Devices F4

TwinCAT NC |
=) Choose Target System... F& +Z2.11 [Build 2247)
Read Target Server Versions... time limited to: 201573725
Copyright BECKHDFF ©
#2, Access Bus Coupler/IP Link Register... http: /fwww. beckhoff. com
Update Firmware/E2PROM L
el AT ol 13

2) Select the scanning device in I/0 Device to perform automatic scanning

B A5 - TwinCAT System Manager - CX-0CBC7E [ESSEEE™
File Edit Actions Wiew Options Help
D& e | e/ R BRLENE % QL 2D T
“BssERight click on 1/0 Type
WHC-C
wec-Aeyices Prompt that not all devices
P Cam - Configyl b ired
. 81O - Configu can be gn:qune .
= automatically, click OK
8 Mappings =g Append Device... i
& \mport Deviee TwinCAT Systern Manager ]
B Paste Y [ HINT: Mot all types of devices can be found automatically

Click Scan Devices'

Ready

3) The prompt window during the scanning process is as follows, the
user can decide whether to activate the “Free Run” operating mode according to
their needs. For servo control, basically it runs in the “DC synchronization”
mode, so you can select “no”



A 7558 - TwinCAT System Manager - ‘CX-0C8C78' o B
il [ @ 2 -
| File Edit Actions View Options Help 1.8can to 1/0 device, |
: {
DS E &R B 56D temporarily only select . & T |
o G SYSTEM( 3 new 1/O devices found Ether CAT
WNC-C :
W rLc - 7 Devics 1 [EmaCAT) V ok
¥ Cam - Devica 2 (RT-Etherat]  [PON\TI8254x2| e
L Wo-C Devica 3 (RT-Ethemet]  [PCINTc826441] [ Concel | ‘
| =®yo
| 68 Ma | Selecta

r ;
TwinCAT System Manager -

o Scan for boxes

- ™
TwinCAT System Manager M

0 Activate Free Run

an || zm |
A ‘ A

|Ready = onbia Mod
2. Scan Box d 3. Activate Free run mode a
o

4) After the scan is successful, expand the I/0 Device tree structure, at the

bottom layer, you can see all local and remote I/0 modules and devices
DM S0 B nn#d Bavdaasoe =2qQ

Bl SYSTEM - Configuration :

B8 NC - Configuration Version (Local)  Version (Target] Boot Settings (Target)

B® PLC - Configuration

98 Cam - Configuration .

EI. /0 - Configuration TwinCAT System Manager

.58 1/O Devices - v2.11 (Build 2285)

-5 Device 3 (EtherCAT) ] )

=% Device 3-Image TwinCAT Ewvaluation

~}a Device 3-Image-Info v2.11 [Build 2301)
-7 Inputs
-4 Outputs Connect two VC

‘HOFF © 1996-2011

#-§ InfoData ,servos
-8 Drive 1 (VECServo) httpe/ fwwew. beckhoff.com
-84 Drive 2 (WVECServa)

12. 2.3 PDO configuration

1) After the slave exhibition is added, we need to configure each slave node to
send and receive PDO process data. The configuration content is selected according
to the actual application of the slave. A total of 6 groups are defined for
receiving and 5 groups for sending, including 0X1600 and 0X1A00. For variable
mapping, the user can freely combine the configuration content. Others are fixed
mappings and cannot be changed. For specific options, please refer to the
introduction of the PDO mapping section of the servo manual. All servo nodes need

to be configured one by one according to the following figure.



=B SYSTEM - Configuration
+- i NC - Configuration

PLC - Configuration

i Cam - Configuration

General EtherCAT DC

Sync Manager:

Process Data Startup CoF - Online Online  NC: Onlin= ' NC: Functions

All mappable PDO groups

M 1/O - Configuration SM  Size Type Flags
Bﬂ 10 Devices ° 128 Mbx
-5 Device 3 (EtherCAT) ] P
- Dev?ce 3-Image z & o
-=fa Device 3-Image-Info 5 - N
§ Inputs
§. Cutpurs Send and receive
§ InfoData )
B Drive 1 (VECServa) | synchronization
5 Drive 2 (VECServe) S | AV € management
&8 Mappings

group name

PDO List:
Index Size Name Flag| sl
Ox1A00 220  1st transmit PDO Mapping 3
0x1B01T 280 258th transmit PDO Mapping F
0x1B02 25.0 259th transmit PDO Mapping F
Ox1B03 200  260th transmit PDO Mapping  F
Ox1B04  29.0 261th transmit PDO Mapping F
0x1600 12.0 1st receive PDO Mapping 2
0x1701 120  258th receive PDO Mapping  F
0x1702  19.0 259th receive PDO Mapping F
0x1703 170  260th receive PDO Mapping  F
0x1704 230  261th receive PDO Mapping  F
0x1705  19.0 262th receive PDO Mapping [F

PDO Assignment [0x1C12):

Group details

PDO Content (0x1600):

[m]m]

Scoo

=]

]

[~10x1600

excluded by
2 (excluded b

2) Through the toolbar “ & - Activate the configuration and click “

Index Size Offs Name Type
0x6040 20 0.0 Controlword UINT]
0x607A 4.0 2.0 Target position DINT]
0x60B8 2.0 6.0 Touch probe function UINT]|
Ox60FF: 4.0 8.0 Target velocity DINT]
“” Run, you

can perform some simple operations and view the status of the node and other

parameters through the following figure

28 Drive 1 (VECServa)
=@t 1st transmit PDO Mapg
-gpl Statusword
&t Position actual value
=41 Touch probe status

‘! Touch probe pos1 |
-#pl Touch probe pos2 |
T Error code

-4 Digital inputs

12. 2.4 Associated NC axis

E|‘l 1st receive PDO Mappi

1) Right-click NC-Configuration, Append Task:

-2kl Controlword

Target position
Touch probe functic

. o FAFE — TwinCAT System Manager

File Edit Actions ¥iew Options Help

ga v & & |

AN

IR AL K

D=w &6

I/0 - Configmation
BB 1/0 Devices
S8 Mappings

sl == N

General |

TwinCAT Sy=stem Manager
vE. 11 (Build 2242)

TwinCAT NC Server
Server currently not available

Copyright BECKHDFF ©
http: /fwww. beckhofE. com

2) Edit the task name and click OK to directly use the default name.

-~

Inzert Task

-,

Mame: MC-Tazk 1

Comment;




3) Configure NC Task

-, X4F® - IwinCAT Systes Banager

Options Help

File Edit Actions View

=10lx]

JDD&E|§@|%\EEIM BlEeavHd S

L@ % B Aller s e @

=$= HC-Tack 1-Inage
Tables

g bates
FIC - Configuration
Can - Configarstion
I/0 - Configuration
- E /0 Devices
.68 Mappings

Task | online |

Hame:
¥ futo ste
[T Auto Priority Management

Priovity: [4

Cyele ticks| |2 - 2.000  ms
[~ Start tick (nodul: |0 3

INE-T ask 1 SAF

Port

501

Optiens
[¥ I/0 at task begin

[~ Disable

[~ Create symbols

[~ Includs sxternal symbol:

There are two NC tasks,

-, FATS — TwinCAT System Nanager 1ol x|
File Edit Actions View Options Help
JD EER S0 (ERR AR EHasFR0BLE % BAldx e
SYSTEN - Conflguratlon
Task  |oaline|
Fame: [WC-Task 1 SVE Bort: [511 =
¥ tuto sta Options
[ [~ Auto Priority Management [~ T/0 at task begin
FLC - Configuration Priovity: & o [ Dissble
Cam - Configuration
/0 — Configuration Cycle ticks{[10 =] [10.000 ns [ lGEeateRemtals
B 1/0 Devices -
8 Weppings [~ Start tick (modul. [0 I™ Include external symbols
[~ Separate input update _|

One is the SAF task, the default period is 2ms. This is the interval of interpolation during

trajectory planning, the cycle of position loop calculation, and the cycle of data mapping
between TwinCAT NC and TwinCAT IO. If it is synchronous mapping, then it is the EtherCAT

communication cycle where the servo

drive is located.

The other is the SVB task, the default period is 10ms. This is the cycle of data mapping between

PLC and NC:

4) Add an axis as shown in the figure below. After the Axis is created, the type

cannot be modified.

B £:\EtherCATtest\BECHOFR\testsingleaxis\TEST lostframe.tsm - TwinCAT System Manager -

File Edit Actions View Options
DE s | |

=Bl SYSTEM - Configuration
E|' MC - Configuration
E-[B1 NC-Task 1 SAF

{21 NC-Task 1 SVB

=f NC-Task 1-Image
= Tables

E* Import Axis...

Change Id...
#-&8 Mappings

Time Generator
Dizcrete Awis [wo speed)

Low Cost Stepper Avis [dig. /0]

'CX-3124F8'
Help
[dh B | = |ee v & & EYEVEI Y
General Online
Name: |Axes |
Insert NC Axis %
Narme: Az 1 Multiple: E: ox []
Tope: {Bent ~ Cancel
Caomment: ACOOET BRE

[ &ppend ohject(s]

Continuous: The default type, continuous axis. NC can continuously obtain the state of the axis

and control its precise positioning or other actions. Choose this type without special instructions.

Encoder Axis: Encoder axis. NC can only read the position, but cannot control the movement of

the axis. This kind of axis may be PLC controlled, it may be controlled by other systems, or it may



be manual. Usually this kind of shaft is used as the main shaft of the two-axis linkage, and the
slave shaft follows it for gear or cam coupling.

Multiple: The number of added axes, all types of axes (including NC I, Fifo, Kinematics, etc.
Channels) cannot exceed 255 in total.

Time Generator: The time axis does not need to be enabled and cannot be stopped. It will always
move at a constant speed of 1mm/s. But you can use the button Set Actual Position in Function
or use MC_SetActualPosition in the PLC program to set the current position. In practical
applications, the time axis is often used as the main axis, and the actual axis follows it as an
electronic gear (Gear) or cam movement (Camming).

Discrete Axis (Two Speed): Not commonly used.

Low Cost Stepper Axis (dig I/0): Not commonly used.

5) After the axis is added, the following figure

Bl SYSTEM - Configuration
- NC - Configuration
NC-Task 1 SAF

General Qnline

{81 NC-Task 1 SVB Name: [ s RE ‘
--afm NC-Task 1-Image Type: |NC i List |
] Tables

Comment:

6) Connect or associate the NC axis with the scanned 10 device (if it is a virtual

axis, it does not need to be associated)
el | |
[-E SYSTEM - Configuration A~ .
El' NC - Configuration General Settings Parameter Dynamics Online Functions Coupling Compensation

E-[B1 NC-Task 1 SAF . )

NC-Task 1 SVEB Link To (all Types)... Drive 1 (VECServa)

= NC-Task 1-Image Axis Type: | CANopen DS402/Profile MDP 742 (e.g. EtherCAT CoE Drive) | v
EJ--H- Bods 1 | ||

ol Axis 2
- Axis 3
ol Axis 4 Type Namg Comment
-l Axis 5 [nare] [mone]

e Axis 6 CANopen DS402, EtherCAT CoE Drive 1 [VECServo) WECServo

I f L= | mE Y mr aed | aed T I R T e -

12. 2.5 Axis parameter setting

1) Axis parameter settings, mainly encoder (Enc), drive (Drive), PID (Ctrl)
controller settings.

Enc is to set the parameters of the encoder, the most important is the pulse
equivalent of the encoder (Scaling Factor).

Drive is to set the drive parameters, especially when the position loop is
processed in the NC, the parameters here must be set.

Ctrl is to set the PID parameters of the position loop. If the position loop

is processed in the servo drive, this parameter is invalid.



ﬂ SYSTEM - Configuration ~

=B NC - Configuration

=-[B1 NC-Task 1 SAF

" [B1 NC-Task 1 SVB Name:

=f= NC-Task 1-Image

-] Tables

El:ir Axes Comment:
S Axis 1

[3---3, Axis 1_Enc

- Axis 1_Drive

..... i, Aodis 1_Crl

- &1 Inputs

+-- @ Outputs

General MC-Controller Parameter Online

|Axis 1_Crl

Type: |F’cusitir.:ur1 controller P

(1) General

-l SYSTEM - Configuration A
. General NC-Encoder Parameter Time Compensation Online
-E8 NC - Configuration L

=-[B1 NC-Task 1 SAF
~[B1 NC-Task 1 5vB Name:

|Axis 1_Enc | 1d: |1

Type: |Encoder CANopen DS402/MDP 513 (e.g. AX2xx-B1x0/B510)

-2 Axes Comment:

E] #, Axis 1_Enc I

¢ -] Axis 1_Drive
P bl Ads 1_Ctrl
- &1 Inputs
- §l Outputs

(2) NC-Encoder settings, select the type in the red box

=Bl SYSTEM - Configuration ~
88 NC - Configuration General MC-Encoder Parameter Time Compensation Online
5[B1 NC-Task 1 SAF :
NCTack 1 SVE Link To (all Types).. |Dr\ve1 (VECServo)
s NC-Task 1-Image
7 Tab Type: Encoder CANopen DS402/MDP 513 (e.g. AX2x00-B1x0/B510)
ables
- Axes
-t Axis 1
-4, Axis 1 Enc |
-] Axis 1_Drive
-l Axis 1_Ctrl
@ Inputs
- @l Outputs

(3) Parameter
Encoder Evaluation
Invert Encoder Counting Direction: The encoder counting direction is reversed, and
the default is False. If you want the motor to rotate forward and the position
feedback value is reduced, you need to set it to True. At the same time,
reverse the motor polarity (Invert Motor Polority on the Parameter page of
Drive under Axis item).
Scaling Factor: The distance corresponding to the encoder pulse of each
position feedback. For example, if the motor rotates 10,000 pulses per
revolution, and the motor rotates one revolution corresponds to 60mm, the
Scaling Factor should be 60/10000=0. 006 mm/Inc
Tip: For no—-load debugging, it is customary to set one circle to 60mm, so that
the speed of 1mm/s is equivalent to 1 circle/min. Because the rated speed unit
of the motor is rpm, it is more intuitive to use rpm as the speed unit during
debugging.

Position Bias: The offset between the origin of the device and the zero



position of the encoder. After the mechanical installation is fixed, this value
will not change. When using an absolute encoder, there is no need to search for
parameters every time, just use this offset to calculate the device origin.
Because the position of a multi—turn absolute encoder is unchanged each time it
is powered on, and the position of a single—turn absolute encoder is a Modulo
value each time it is powered on.

Modular Factor: Modular length. Usually refers to the distance of Axis movement
in a process cycle, the default value is 360. For example, the rotation spindle
positioning action, the current position is 30 degrees, to be positioned to 60
degrees, the motor can rotate forward 30 degrees, or it can rotate 390 degrees
and eventually reach the same point. If the action is not repeated within a
fixed length, this parameter can be ignored

Encoder Mask: Encoder mask, related to the number of bits of the position
variable, usually 32 bits, that is, the maximum is OxFFFFFFFF.

Encoder Sub Mask: Encoder Sub Mask, which is related to the maximum feedback
value. For example, for a 16-bit incremental encoder, it will become 0 if the
positive direction exceeds 65535. At this time, NC will deal with the zero-—
crossing problem, knowing that the position is increasing steadily, instead of

There is really a reverse mutation. At this time, Sub Mask should be set to

0x0000FFFF.

BB SYSTEM - Configuration
L B NC - Configuration General | NC-Encoder Parameter Time Compensation Online
B NC-Task 1 SAF
o[BI NC-Task 15vE
fp NC-Task 1-Image Encoder Evaluation:
i Tables Invert Encoder Counting Direction FALSE
5 e Ax "
5 dnes Scaling Factor 0.006
2 et Axis 1
Fyremym Position Bias 00
=] s 1_Drive Modulo Factor (e.g. 360.0°) 500
b Aods 1_Ceel Tolerance Window for Modula Start 00
-1 Input .
§l Inputs Encoder Mask (maximum encoder value) OxFFFFFFFF
#! Outputs
s 2 Encoder Sub Mask (absolute range maximum value) Ox0OOFFFFF
- Axis 3 Reference System ‘INCREMENTAL'
- Axis 4 Limit Switches:
-t Axis 5
- Aus Soft Position Limit Minimum Monitoring FALSE
-t Axis 6
s 7 Minimum Position 0.0
-k Axis B Soft Pasition Limit Maximum Manitaring FALSE
- Axis 9 Maximum Position 00
- fois 10 Fiter:
-t Asis 11
iz 12 Filter Time for Actual Position (P-T1) 0.0
. Ais 13 Filter Time for Actual Velocity (P-T1) 0.01
-t Asis 14 Filter Time for Actual Acceleration (P-T1) 01
- Axis 15 .
Ao 16 Homing:
B PLC - Configuration Invert Direction for Calibration Cam Search FALSE
B® Cam - Configuration Invert Direction for Sync Impuls Search TRUE
- 1/O - Configuration Calibration Value 0.0
1/0 D
8 .; e ) e“,“*; P Reference Mode Hardware Sype
% Device er
2 Device 2-Image Bl other setiings:
~<fa Device 3-Image-Info Encoder Mode ‘POSVELO'
7 Inputs Position Correction FALSE
- QOutput:
:l B Filter Time Position Correction (P-T1) 00
8 InfaData

Reference System: Reference point coordinate system:




General | HC—Encoder Sercos I Time Cnmpensationl Online |

Parameter

Encoder Ewaluation:
Inwvert Encoder Counting Direction TRUE LI E
Sealing Factor 0. 000343322T53908 F | mmfINC
Position Bias 0.0 F  mm
Modulo Factor (e g 360.0% ) d80.0 F mm
Tolerance Window for Modula Start 0.0 F | mm
Encoder Mask (maximum encoder walue) 0xFFFFFFFF 0
Encoder Sub Mask (abzolute range maximum walue) | Ox000FFFFF 1l
Reference System I@Z
- Limit Switches: .
Soft Position Limit Minimum Monitoring ,igggfﬂ%g:rhl‘ (singleturn abselut
Minimum Position " ABSOLUTE (with single overflow)’ mm
Soft Fosition Limit Maximum Monitoring _ABSOLUTE (modulo)”
Maxzimum Fosition 0.0 F  mm

The three parameters of Encoder Mask, Encoder SubMask and Reference System are
combined to determine the "rule of converting the position feedback variable value into the
actual position of the NC axis", and the Scaling Factor determines the conversion ratio.
Under normal circumstances, these three parameters do not need to be set. After selecting
the encoder type, the NC has determined their values. But after understanding the role of
these parameters, you can do some flexible processing yourself according to the
characteristics of the project.

Homing:

Invert Direction for Calibration Cam: Whether to move in the negative direction and
find the origin.

Invert Direction for Sync Impulse Search: After finding the origin, whether to move in
the negative direction to find the sync pulse.

Calibration Value: Reference point position. Usually this value is given in the PLC
program, and it does not affect whether it is set here or not.

Reference Mode: Seek reference mode. The homing mode with action
selects'MC_DefaultHoming','bCalibrationCam1’ is the reference origin signal, when this
signal comes (rising or falling edge, set in the shaft encoder parameters), detect the Z phase
signal or detect probe 1 Signal to set the origin.

Other Settings:

Encoder Mode: Encoder mode, there are the following three options,

Pos: The encoder is only used to calculate the position. It is used when the position
loop is in the drive.

PosVelo: The encoder is only used to calculate position and speed, and is used when
the position loop is in TWinCAT NC.

PosVeloAcc: Choose when TwinCAT NC uses encoders to determine position, velocity
and acceleration.

Time Compensation
Time compensation refers to dead zone compensation, which is often caused by
sampling delay and is related to the NC cycle. Usually, you don't need to set it, and you can




add this compensation when the accuracy is particularly high.

Online:
Monitoring page, no need to set

2) Drive settings
Generally, do not need to be set

3) Ctrl control parameter setting

0DE & H| | [dh B | =) aa v & & | 8%
B SYSTEM - Configuration
E\' NC - Configuration General NC-Controller Pparameter Online
£-[B1 NC-Task 1 SAF

“-[B1 NC-Task 1 5v8
-!- NC-Task 1-Image
D Tables

E:i Axes

| % B Qe e @07

Type: [Brsitinn controllar p

Position controller P

Position controller PID (with Ka)
Position P and velocity PID controller (Torque)

Position P and velocity Pl controller with Observer (Torque)
Twa speed controller

Stepper controller

SERCOS controller (Position by SERCOS)

; . Axis 1 Enc
1 Axis 1_Drive
Ty Axis 1_Ctrl
& Inputs

i §! Outputs
- Aos 2

- Axis 3

Position ring: drive

Speed loop: drive

Drive:

position mode

The default Position Controller P can be
used, but the actual P value does not

work.

Position ring:
TwinCAT NC
Speed loop: drive

Drive: Speed

mode

Usually you can use the default Position
Controller P, you can adjust the P value
to change the response speed. Change the
double P or PID only under special

circumstances

Note: The speed loop can also be completed by TwinCAT NC, sending the target torque to
the drive every cycle. But in fact, such use will greatly increase the load on the CPU and

network, and few projects will use it in this way.

12. 2.6 Commissioning of TwinCAT NC axis

The debugging and parameter setting of the TwinCAT NC axis are often carried out

alternately, and the parameters are determined and modified during the debugging. The

debugging of the project is divided into two parts: one is the debugging of the logic action, and

the other is the debugging of the servo axis. The former can be carried out on the virtual axis,

and the latter can be carried out in the NC debugging interface of the System Manager without

the PLC program. After the logic actions and dynamic characteristics of the servo axis have been

debugged, the PLC program can be used to control the servo axis actions (when debugging on

the NC interface, please switch the PLC program to Stop mode or do it when you have not

associated the PLC program. If it is associated with a PLC program for axis control and it is

already in RUN mode, it will affect your use of the NC debugging interface). The following




describes how to debug the servo axis in System Manager.

- SYSTEM - Configuration ~
B' NC - Configuration FEﬂEf’ﬁ| Settings Parameter Dynamics IPnline Functicﬂsl Fuuplingl Compensation
E1-[B1 NC-Task 1 SAF . p
[B1 NC-Task 1 5VB Namﬁ& | s 1 l/ ! | e[ \
: = NC-Task 1-Image Type: |Continucus Axis ’ ’ |
-] Tables b i
5. 2 asic - . ; ;
R “ tti Single axis Coordination
se INgs - .
ne function function
Il Axis 1_Drive
Ty, Aois 1_Cerl
&1 Inputs
i Axis 2 [ Disabled Create symbols[7]
- Axis 3
1) General

Name: The name of the axis, writable.

Type: The category of the axis, which is determined when the axis is created, and cannot be
modified here.

Id: The serial number of the axis, which is numbered in the order of creation and cannot be
modified.

Create symbols: Select this option, and the external program (e.g. scope view) can access the
parameters of the NC axis through the variable name.

Disable: Select this option and the NC axis will stop running..
2) Settings

For Unit and Display settings, try to use the default values to avoid confusion caused by the
unit mismatch of speed, displacement, and acceleration. If the hardware is not connected
(not associated with the actual IO device), this page does not need to be set.

Axis Type: Because the protocol layer is CanOpen DS402, CanOpen DS402/ProfileMDP742
should be selected at this time

"Link to", the system will pop up the matching hardware, select the target axis, and press
"OK".

3) Parameter

Axis debugging interface sets the parameters of the axis. After the setting is completed, you need
to click the "Download" button to make the new parameter values effective. Some parameters
can be modified at any time, such as Dynamic, and some parameters cannot be modified in the
Enable state, such as Scaling Factor. Save the file and reactivate the configuration, and all
modifications will take effect.

Velocity: Speed parameter

Reference Velocity: parameter speed, that is, the speed at the maximum value (32767) of the
speed variable of Drive. The unit is mm/s.

Maximum Velocity: Maximum velocity. When debugging or PLC control axis action, the target
velocity should not exceed this value, and should be slightly lower than the reference velocity,
usually set to about 95% of the reference velocity.

Manual Velocity (Fast/Slow): The speed of the standard fast mode and standard slow mode

when Jog is inching.



Calibration Velocity (Towards/off PLC Cam): The speed when going to the reference point and
leaving the parameter point when seeking a reference.
JogIncrement (Forward/Backward): The displacement step of forward jog and reverse jog.

General | Settings | Earameter |Denamies | Online | Functions | Coupling | Compenzation

| ~
:l Yelocities:

Reference Velocity 16300.0

Maximum ¥eloecity S000.0

Manual ¥Velocity (Fast) 300.0

Marmal YVelocity (Slew) 100.0

Calibration Velocity (towards ple cam) 300

Calibration Yelecity (off plc cam) 30.0

Joz Increment (Forward) 5.0

Jog Increment (Backward) 5.0

Limit Switches: Soft limit parameter

General | Settings | Farameter |Demamics | Orline | Functions | Coupling | Compensation

+ Yelacities:
+ Dymamics:

[ - ] Limit Switches:

Seft Position Limit Minimum Menitering FALSE

Minimum Fosition 0.0 mm
Soft Position Limit Maximum Monitering FALSE

Mazimum Fosition 0.0 mm

False: The soft limit function is disabled by default;

Minimum / Maximum Position: Minimum position and maximum position. The action
stops when it exceeds, and NC reports an error.

Monitoring: Monitoring function settings

General | Settings | Earameter |Dynamics | Online | Functions | Coupling | Compensation

.Y
:I Monitering:
Fasition Lag Monitoring TEUE
Maximum Fosition Lag Valus .0
Maximum Position Lag Filter Time 0.0z
Fosition Range Monitoring TEUE
Position Range Window 5.0
Target Fozition Monitoring TEUE
Target Fosition Window 2.0
Targzet Fosition Monitoring Time 0.0z
In-Tarzet Alarm FALSE
In-Target Timeout 5.0
Motion Monitoring FAISE
Motion Monitering Window 5.0
Motion Monitering Time 0.1 -
< >

[ Expand #11 | [Collaps #11 | [ Select a1l |

Position Lag Monitoring: Following error monitoring, when it is True, monitoring
is allowed, if the following error exceeds

Maximum Position Lag Value, NC reported an error. Following error (also known as Following
Error) can be monitored online in the Lag Distance shown in the figure below during debugging.



Functions Coupling Compensation
General Settings Farameter DIynamics Online
Setpoint [mm]
0. 0eo0
Lag Distance [mm]| Actual ¥elocity: [mm/s] Setpoint [mmi=]
0.0000  (0.000, 0.000) 0. 0000 ]
Owerride: [%] Total / Control 4] Error:
0.0000 % 0.00 / 0.00% 0 (0x0)
Status (Qag ) Status (phys. ] Enabling
DRead}' HUT Mowing DCoupled Made I:‘l:ontrolle: Sat
|:|Calibrated DMoving Fw DIn Target Fos. | |Feed Fu
DH&S Job DMoving Bw DIn Pos. Range I:‘Feed Bw
Controller Ev—Factor: [mm, =/mm] Beference ¥elocity: [mm =]

10] ﬂ 16300 ﬂ

Target Fozition: [mm] Target Velocity: [mmi=]

0 ﬂ o

Position Lag Monitoring is True by default. If the virtual axis is used for testing or PID debugging
is not performed, this function can be temporarily disabled. If the NC has a Following Error alarm,

you need to adjust the Kv-Factor in the above figure, or the dynamic characteristics

(acceleration/deceleration) of the Dynamics page.

Position Range Monitor and Target Position Monitor: Enable the position range and target
position monitoring functions. Once the actual position enters the setting range, the
corresponding NC mark will be set. During debugging, the status (phys.) of the flag can be

displayed from the status (phys.) in the above figure.

4) Dynamic
General Settings Parameter Dynamics Qnline Functions Coupling Compensation
(O Indirect by Acceleration Time
Maximum Velocity (V max ): ‘2000 ‘ mm/s
Acceleration Time: ‘2 ‘ s
Deceleration Time: as above ‘2 ‘ s
smooth stiff
Acceleration Characteristic:
Deceleration Characteristic:
alt): AN P m
vit): _/' / /
(®) Direct
Acceleration: ‘1500 ‘ mm,s2
Deceleration: ] as above ‘1500 ‘ mm,s2
Jerk: ‘2250 ‘ mm/s3
Download Upload

There are two ways to set the dynamic characteristics of the NC axis: one is to

set the time from the acceleration to the specified speed, and the other is to



directly input the acceleration value. The author’ s experience believes that
the method of setting the acceleration time is relatively intuitive and easy to
modify.

In addition to setting the acceleration, you can also set the jerk. There are
also two methods available: one is to pull the slider of the a(t) and v(t)
characteristic curves, and the other is to directly input the Jerk value. The
author’s experience believes that the method of pulling the slider is
relatively intuitive. The farther to the right, the faster the jerk and the
greater the impact when the mechanism moves. On the contrary, the smoother the
action of the mechanism.

The dynamic characteristics should match the inertia of the motor, the inertia
of the load, and the rated torque. Under the premise that the mechanical and
electrical characteristics can be achieved, and the process permits, the
shorter the acceleration time, the faster the speed of the entire system and

the higher the production efficiency.

5) Online (Test jog)

This is the debugging page, which is only available when the current configuration file
is consistent with the actual configuration file of the target system and the target system is
in the Running mode. Therefore, after configuring the NC axis, it should be saved, and then
log in to the target system and activate the configuration, and switch to operation

/7

General Settin; {urameter Uynamics Online ERZR A
ERE \ /
Setpoint [mm] -
<& | 7.7756 T 7756/ bR AL
s 3 Lag Distance [mm] Wctual Velocity: [mm/s] Setpoint [mm/s]
Eﬂﬁﬁﬁg 0.0000 (0.000, 0.000) 0. 0000 0. 0000
Override: (%] Total / Contrel %] Error:
N 100.0000 % 0.00 / 0.00 % 0 (oxo)/_ AR
waks | —— 7 o -
tatus (log. ) Status (phys.) Enabling ”
TRty [ZIN0T Moving | [JCoupled Mode | [Z]Controlle: fEgeiR4a
chﬂim;{kﬁ [[Icalibrated [ |Moving Fw [[]In Target Pos. |V|Feed Fw
DHas Job DMoving Bw DI:\ Pos. Range Feed By — {ﬁﬁé’l}(%}»
HIFP % —\ Controller KvFactor: [mm/s/mm] Reference Velocity: [mm/s]
EHAPSH 10 ;] 16800 ”\
s Target Position: [mm] Target Yelocity: [mm/s]
SRR A N0 ” 0 x
IEEEEI
| A | ey
W R Fi _/F2 F3| F4 Fg | F9
R AF / it

Fik
g IE [ F3h Ah

6) Functions (Test single axis motion)



! TEST.tsm - TwinCAT System Manager e = 1 e A& A SHECE X
File Edit Actions View Options Help
DEedE0R] EXEIEIERZE I 2 [ER Rl e €T 2
-] SYSTEM - Configuration | [General | Settings | Earameter | Dynanics| Online| Punctions| Cowpling|Conpensstion|
=8 NC - Configuration
4 Setpoint [
£1-[BI NC-Task 1 SAF
A, 0.0000 7o
B3 NC-Task 1 5VB Extended Start
+ NC-Task 1-Image Start Mode: Abzolute = Start
| [ Tables Target Position: Kbsolute [m]  [Gtop
8 Axes L Target Velocity e, [nm/ <] £
-l Axis 1 [ heceleration Endless — [nm/ =21
I #, Axis 1_Enc i fodle \
i i [7] Deceleration Modulo shortest way |[Mm/=2] [agt Time: [s]
" i ; Modulo plus direct.
N =~ Auis 1 Drive [] Terk e pius direct lnn/sal 0. 00000 f
i, Axis 1 Cirl Rew Drive Dutput §Z§ !
| §1 Inputs Output Mede 1
i - §l Outputs B Output Value: i [%] Stop I
- PLC - Configuration Set hctusl Fosition +0.001
) -1
I Cam - Configuration 3
= 1/O - Configuration - Set Target Position e -
i e &
[l Server (Port) Timestamp Message Start/Stop Seene | :l
. i Velo Step S
@ TWinCAT Sy.. 2013/2/1 16:56:30 339 .. Starting COM Server TcEventL sinus Sequancs. (hode m
@ TwinCAT Sy.. 2013/2/1 16:56:30 337 ...  Starting COM Server TcDatabe s, Oseillation |
O TwinCAT Sy.. 2013/2/1 16:56:30 332 ...  Starting COM Server TeplpServer | il
Ready Local (192.168.2.30.1.1; [T

This is the function debugging page. After enabling Axis on the Online page and
the jog is normal, test the single—axis specified action on this page.

Test whether the positioning of the axis is accurate to verify whether the
pulse equivalent setting of the encoder is correct. Usually, Relative is used
to let the motor go one circle, or let the mechanism go a specified distance

To adjust the PID parameters of the NC or drive, Reversing Sequence is usually
used to make the motor forward and reverse. With the Scope View software of the
the speed and position waveforms of different PID

so that

electronic oscilloscope,
parameters can be continuously observed. Optimize the PID parameters,

the speed fluctuation is small, and the position does not overshoot

7) Coupling



General Settings Parameter Dynamics Online  Functions Coupling Compensation

N 874591 3860 _S_Etp"‘;i,j;;;%;;]

Master/Slave Coppling

Master Axis: Axis 4 ~ Couple
Coupling Mode: Flying Saw (Vela) ~ Decouple
Linear a -
Flying Saw (Velo) ange racto
Flj,rmlg Saw (Pos) Stop
Cyclic Change RAMP
Slope Angle: Const SurfVelo RAMP |22
Univ. Flying Saw (Velo)
Univ. Flying Saw (Pos)
lerk Setter (Velo)
Cam Profile (Universal)
Linear
0 Absolute
0 Absolute

On the function debugging page, after enabling Axis on the Online page and
the jog is normal, test the dual-axis linkage on this page. By selecting
Coupling Mode, you can choose electronic cam or electronic gear coupling. If
you choose the cam mode, you also need to fill in the cam number in the Table
Id box. If gear is selected, enter the gear ratio in Coupling Factor.

After clicking Coupling, the value of Setpoint in the upper right corner
turns red, which indicates that the axis is in the coupled slave state at this
time and cannot perform positioning, constant speed and other actions, nor can

it set the current position or search parameters

8) Compensation

B R AMETRM - TwinCAT System Nanager E]@
File Edit Actions Yiew Options Help
. E— 5 =N T Al & | el
DEwd B =y R R 2 | BQ 8e|sle 8 7
+ BB SYSTEM — Configuration ~
CIC - Confizuration General | Settings | Parameter | Iymamics | Online | Functions | Coupling | Compensation —
- B 5 - Configmation i
= [B1 HC-Task 1 SAF \ stpoin im
R 0.0000 o
B + ?E;i:zk 1-Inage Distanes Compensation :
o S hres Compenszation Mode Velo Red Additi|v|
- i doris 1 Max. Acceleration Boost: [Hele Bed. Additivel [mm/<?] [Stop
i Master Velo Red. Limited A
+ BB PLC - Configwation Max, Deceleration Beost: |Length Red Add | [mnfs2] =
Can - Configuration i e Length Red. Lim.
ax. Boost Velocity Acc. Red. Additive |[nm/z]
= I/0 - Configuration A Aec. Red. Limited
B I/0 Devices Process Yelorcity: [mms's]
- B8 Mappings i Compensation Delta: 0 [mm]
g8 DT EHEPHE (Standard) - WC-Task 1 !
Compensation Range: 0 [rm]
£ 11l ) il
T

Function debugging page, after testing that the specified action of each axis is normal
on the Function page, test the position compensation here.

System Manager MC_MoveSuperimposedExt




Compensation Mode Mode

Velo Red Additive SUPERPOSITIONMODE_VELORE
DUCTION_ADDITIVEMOTION
Velo Red Limited SUPERPOSITIONMODE_VELORE
DUCTION_LIMITEDMOTION
Length Red Additive SUPERPOSITIONMODE_LENGTH
REDUCTION_ADDITIVEMOTION
Length Red Limited SUPERPOSITIONMODE_LENGTH

REDUCTION_LIMITEDMOTION

Acc Red Limited

Acc Red Limited

Compensation Delta Distance

Max Boost Velocity VelocityDiff

Max Acceleration Boost Acceleration

Max Deceleration Boost Deceleration
Jerk

Process Velocity VelocityProcess

Compensation Range Length

Note: After enabling, you can pass 5), 6), 7), and 8) to test each function

separately.

12.2.6 PLC as NC control routine

1) Open the “TwinCAT PLC Control” software, select the controller type, and

create a new project,

File Edit Project Insert Extras Online Window Help
2|=|8| B|8|edt]SSE|

i
. -The target is CX5020, so

choose X
(¥ PCor C¥ [+86) ﬁb[%[ﬁﬂhﬂl] ok
BLC via AMS Cancel

BC zenal
BCwxE0 ar B wia AkS
B Cur0 or B via zernial




2) Select the programming language, here select LD

T
Wew POLU Y
Marme aof the new POL: IM.-’-‘-.lN ak. |
— Type of POU — Language of the POU Cancel |
% Program C
" Function Block « LD
" Function " FED
Feturn Type: " SFC
[BOOL || CsT
" CFC
=

3) Add motion control function library “TcMc2.1ib”
! TwinCAT PLC Control - (Untitled)* - [Library Manager]
[if) File Edit Project Insert Extras Online Window Help

BB B0 R & [E] 5|58 eeE

STANMDARD.LIB 56958 12:03:02

E Resources

B[] Global Varisbles — =
B lbrary STAMDARD LIB 56,9812 | Additional Library ... Ins
. (7 Right

[ ----- (i ek

Alarm configuration

Delete Del

Library Manager Properties ... Alt+Enter

""" Sampling Trace

""" Task configuration - PDUSI.I: [rata I Visua...] . Glnba...l
----- Q Watch- and Recipe Manager

""" 22 Workspace Loading libran: 'CATwinCATVFLOALIBASTANDARD LIB!

>

£
PO..|® % Da. B vis. JTRe. | | | <

After adding, it will be displayed as follows

— STANDARDLIE 5.6.95 12:03:02
El Resources TcBasellib 14.5.09 12:14:08
B[] Global Variables TeSystem lib 7616 11:01:22

B[ fibrary STANDARD.LIE 5.6.93 12| | TcBaseMath lib 27.7.0412:07.56
B[ fibrary TeMC2ib 12,917 10:18:3¢| [TcMath lib 23.9.0416:15:30
---CI TR T |l TchiC2lib 13.9.1710:18:38
Alarrn configuration

i (T




4) Write
the library,

the PLC control program, call the motion control module through

and press the F1 key to enable the instruction help

1= Lalobal Yanables
@ Global Variables
@ TwinCAT_Configuration VAR
. “anable_Configuration [WAR_|
-] library STANDARD.LIE 5.6.98 12
-2 fbrary TeEtherCAT b 30.11.16 1
0[] library TeMC2 b 13917 10:18:3
i | library TebC2_Camming.lib 2010,
][:I library TeSpstem.ib 7.6.16 11:01:2
- library Tltlites.ib 3.2.16 16:08:5
Alarm configuration

Library M anager

""" PLC Configuration

""" @ Sampling Trace

""" Task configuration

""" Q Wwiatch- and Recipe Manager
""" '}% Workspace

| coaseMath.in 2. /.U4 1210/ 8b
Tehdath lib 23.9.04 15:15:30

Tc eslib 3.2.16 16:08:58
TcEtherCAT lib 301116 19:52:18
TeMC2_Camming lib 201011 10:19:48
STANDARDLIE 5.6.98 12:03:02

S POUs

B3 Intemal

1] AD5

-] Awis Status Flag Functions

-] Beta Function Blocks

-] Objects

----- [E] _F_AsisState [FUN)

- |E] _F_GetindexGroup [FUM)

_F_McCycleCounterdpdated (FUM)

_F_McMolfCycleCounter) pdated [FUIM]

_F_ReadStatus [FUM]

_F_TeMC_DWORD_TO_HEXSTR [FUN]

_F_TeMC_Round [FUN)

_F_UpdateMcCycleCounter [FURM)

E]"'% _FB_MaovelriversalGeneric [FB]

) _FB_PoztionCorrectionT ableLookup [FB)

""" _FBE_ReadwriteParameter [FB)

23 Administrative

Bl 23 Axis Functions
e 1C_Fower (FB)

MC_Reset [FB)

MC_SetPosition [FB)

B0 Extensions

B (10 External Set Paint Generator

B[] Status and Parameter

B3 Touch Probe

B3 Motion

-] Gearing

B0 Homing

B2 Manual Matian

R T e -

b
b
b
b

5) Create a program through POU

| -9 MaINT [PRG)

------ [ MaINZ [PRG)

000 [FROGRAR kil

O002AF

0003 FWR1: G _Power;

o004 FYRR1_ON: BOOL

0005 Crveerd]: LREAL=100;

000k Buimd: MC_Buffertdode;

o007 status1: BOOL;

o008 axis1: AxI5_REF;

ooy fhkdvabs1: MC_Movesdbsolute;
oot absdonel; BOOL;

0011 abhsactivel: BOOL,

o012 absBusyl: BOOL:

0013

g absExecute (BOOL;
0015 absFosition (LREAL:
0016 absvelocity (LREAL:
0017 Acceleration cLREAL:=1000;



6) Add the written program as a task to the task configuration
area. Programs that are not added to the task will not be downloaded to the

controller after being compiled. The controller only runs the added task

B[ Task configuration A~
£ Resources :

El-Z3 Global Yariables

@ Giobal_variables
@ TwinCAT_Configuration (VAR
. Wariable_Configuration [VAR_|

Program Call l

Program Call: [MAIN(); -

(1 ibray STENDARD LB 56,98 12| | Programs added in the task Click here to
(2 library ToEtherCAT b 30.11.16 1 add
(2 library ToMC2ib 12.9.17 10:18:3 i
B2 library TetC2_Camming b 2010, nput assistant
E-C3 library TcSystem lib 7.6.16 11:01:2 1
-2 library TelUtiities b 2.2.16 16:08:5 User defined Progiams {3 User defined Programs

Alarmn configuration :

""" m Library Manager

..... m Log

""" PLC Configuration prol [PRG]

7 Task management

Here select the task
program to be added

£
""" '}@ ‘Workspace

7) Save and compile the program. After compiling, a .tpy file will be

generated for TwinCATsystemManager to call

:! TwinCAT PLC Contral - TEST_gearl.pro - [Task configuration]

W7 File Edit  Project Insert ras Onli %indow Help
pro.<A
= uild Ctrl+F8

Rebuild all
Clean all —-* ‘tpy} H‘&ogram Call ‘

Load download information...

BAIMT |
MaINZ | Object »

prgl [PF Project database ?

Program Call: |MAIN[];

Ontinns...

8) Return to the TwinCAT system Manager software interface to call the . tpy
file generated above



=-B SYSTEM - Configuration
B NC - Configuration

PLC - Configuration

=-1EE TEST gearl

i -I- TEST gearl-Image

Version (Target) Plc Settings (Target)

| — Right-—click
i | g8
! nsert IECT137

1 s |WFEfE » prgcode (E) » EtherCATtest » BECHOFF » testsingleaxis

TwinCAT System Manager

L L L LT, T4

R EETkER Find it in the target
[ R * =& & folder and open -it =0
Powe | TEST gearl.tpy b018/8/17 17:25  TPY 2i%
B A [ [ TEST geardfpy 2018/8/13 %15 TPY Z0i%
= = [] TEST multigearl.tpy 2018/4/26 14:29 TPY =i4
) s [ ] TEST singlel.tpy 2018/4/26 %16 TPY {4

9) Open the structure of the imported file, and associate the input and

output parts with the corresponding NC axis. After the association, an arrow

pointing to the upper right corner will appear as a mark

-l SYSTEM - Configuration ~ Variabl -
| NC - Configuration ariable | Flags | Online
PLC - Configuration
S TEST geart Name: [MaIN.axis1.NeToRIc
15 K
=R TEST gearl-lmage Type: [NcTopLe axis ReF
&-[B1 Standard Yariable to be
=g Inputs linked Group: Inputs Size: 128.0
4] MAIN.axis1.NcToPlc . . .
&1 .axisANcToPIc 4o Click to open the link digdog: o
& MAIN.Master1.NcToPle
1 MAIN Master2.NcToPle Linked to... I |Ax\s 1_fokic . Cuputs . Axis 1. Axis 1. Axes . NC-Task 1 SAF
MAIN.Master3.NcToPl e 5 -
4 astersHelore Attach Variable MAIN.axis1.NcToPlc (Input) #
& MAIN.Master4.NcToPle
] MAINT.axis1.NcToPle MC - Configuration Shaw Yariables
] MAINT Master1.NcToPlc ® Unused
&1 MAINT.Master2.NcToPlc it 8?5"1:”:_“”;5:1
= Rig xclude disable
ﬁ MAINTMaster3.NcTcPlc | L] Axis1_ToPle > OB 0.0, NCAXLESTRUCT_TOPLCS [1240] 2 Excluids other Devices
el BAMINY B AN-TADL % Auds 2
=l . Exclude same Image
- §| Outputs | @l A2 ToPle > 08 208.0 NCAXLESTRUCT_TOPLCA [RB0] | o rokine
MAIN 2xis1 PleToNe ?&?MSAB B_TePl B 1456.0, NCAXLESTRUCT_TOPLCS [128.0]|  Show Varisble T
- .0, X o VWarishle Types
] |.axisAPlcToNe ‘.l. s 8_ToPle > 00 - 1 b
El% Az 13 [ Matching Type
| MAIN.Master1.PlcToNc L Ais13ToPlo > OB 2496.0 NCAXLESTRUCT_TOPLEA N2 3 Wotohing S
L |MAIN.Master2.PlcToNc - Az 14 D]l Types
MAIN Masters PicToNe el Awis14 ToPle > OB 2704.0, NCAXLESTRUCT _TOPLCA 1280 &
' b L g Aviz 15 Amray Mode
[ MAIN Mastera PlcToNc i@l AWs15ToPlc > OB 29120 NCAXLESTRUCT_TOPLCANIZBN  (isets
l|MAINT.axis1.PlcToNc s Axiz 16 .
IMAINT Master1.PlcTaNe Lol Avie 16 ToPle > OB 3120.0, MCAXLESTRUCT TOPLC[128.0 gg:”“”;?‘f
| |MAINT.Master2.PlcToNc . SDRE
MAINT. Master3.PlcToNe Axes that can be |inked Veriable Mame
| |MAINT. Masterd PlcToNe [ Hand aver
98 Cam - Connguration Take over
= 1/O - Configuration . N p— =

B B 1/0 Devices

i DL Naviea 2 (Ehar™ATY T

10) Save and activate the configuration, switch to DC mode to run, and then

return to the “TwinCAT PLC Control” software, open the program for online

monitoring and operation



BB TwinCAT PLC Control - TEST gearl.pro® - [Task configuration]

[8" File Edit Project Insert Extras Online Window Help
| | |1.|@m§5|§ﬂgﬂ| $|a [ Logn F11
Logout . .
Login first, then run
el
(1] MaIN (PRG) |
19 MAINT [PRG) Run 5 E )
[ MAINZ FRG) Stop Shift+Fa8
prgl [PRG] Reset
Reset All
Tronale Breaknoint Fo
—
CtrI+F7TEEH 5N {H
=T | SR ——
e e —
Overd1 =100
MAINZ [PREG] Bufrd = MC_Aborting
pral [PRG] status? = IENE
axis]
fhbiviaks 1
ahbsdonel
absActhe’
absBusyl
absExacute]
ahsPosition] =0
absVslacity1 =0
PWR1
MC_Power
P‘\/\/RRLON*E‘N\‘EME Status status]
BO0L#1-{Enable_Positive Busy—
BO0L# Enable_Negative Active—
Overd1=100«Overrice Errort—
Bufrncd=MC_Aborting ~|Bufferhdoce ErtoriD—
s ] {Axis B

11) The entire configuration

process 1s introduced



VC EtherCAT Servo Cooperate with ISAC

Master Station Operation Routine

@Operation main flow

Communication arrangement J

PLC HMI scan slave device

I

( )
Start
1\ J
e 3 1 install IliumDevelopment software
Prer)are 2 Connect the target controller
\ J
-

PLC HMI configuration |

1 Set axis type
2 Set the number of axes

axis type and axis

A4

PLC HMI configuration axis |—— "]

1 axis parameter initialization

2—axis general parameter setting

general parameter settings

v

PLC routine J

A4

PLC debugging J

I

1 upload configuration
2 MULTIPROG Express write PLC

program




Finish




EtherCAT communication configuration and axis configuration::

1. After connecting the Ilium controller (the controller is connected to two VECServo in this
configuration case), open the RTPLC configuration tool through "Start -> ISAC -> RTPLC ->
PLC HMI", and click "File -> Connect to ", select Remote machine: type machine name, set
the IP address (the default address of the controlleris 1.1.1.1, at the same time, the computer's
IP address should be in the same segment as this address, that is, 1.1.1.x))

Show event texts...

Save configuration...
Load configuration...

Compare CNS...
Exit

Machine properties..

Load PLC... Alt+L
| Unload PLC... Alt+U
I Hot Swap...

1 Load All
Unload All
« Register PLC Resource
#l Unregister PLC Resources

Alt+X

2 PLC Interface - [m} ®
File | View Settings Diagnosis ?
I Connect... Alt+C I 1 24 Connect to: ®
Connect for support... =
Disconnect Select the machine you wish to connect with:
Status Run co

O Local nachine

O Remote machine: select from list

Commands Promp

Refresh list

® Remote machine: type machine name
|

|
! !\1.1.1.1 | |

Ghost folder: ~ |

(I
o

| ‘ 04 | || Cancel |

on Com

o 8 nn

" Disabled synchrenizati Connected to: not connected Framework status:

Internet HMYARZS 4 (TCP/IPv4) [EiE
=
MRMEETTULIIEE, WALENEAHERE PR, SN, RESWRE
EAEERIMNASESM IPIRE.

O BnlEESE 1P #IEO)
@ {EF T ERT IP HELH(S):

P HEHH(): 1.1 .1 .10
SEIRE DNS BSBIEILE)
@ AR DNS [REa8i0tLE):
DR ERTaE) e
B

After clicking OK, the Synchronization dialog box pops up, select “Select all”, then select
Upload to upload the current configuration of the motion controller to the PC, and click Close



when finished;

Synchronization 2

0 | “¥
~ T m.l:l [I]]\

L
Refresh Download| Upload | Clear

File Local status Remote status A
USERSETTINGS

M axis. axmer 2016/9/7 13:... 2001/7/14 7:3...

Mbase. rtple 2016/12/13 1... 2016/12/12 12...

M can, rtple 2016/9/7 13:... 2016/11/25 7:... v

Refresh starting ...
. Refresh completed
Folders are not synchronized

1

Select all | Deselect all Invert Select folder Deselect Invert folder

2. Before configuring the EtherCAT network, you need to place the description file (XML file)
of the connected device in the following folder: C:\isac\exe\ios\Ethercat

3. The configuration process of EtherCAT is as follows:
1) Open the 10 configuration window through PLC HMI -> View -> loSource ->
loSource Main Viewer

‘;ﬂ PLC Interface connected to: 1.1.1.1 - a X
File | View | Commands Settings Diagnosis ?
Nodes 3
PLC Lil Options... -
Mad_, EVe" " ht R Prioity  Maxtime Mintime A Sigmat
ot us unco... Prio axtime Mintime Averag.. Sigmat...
PL Loaded PLCs ity 9 9
Logger
1 Open operator panel (W32)

Open operator panel

! Open ghost folder ! Command-Ricmpt

% | History Event x

=0 Open Symbols folder ~
7 Open SCADA folder (W32) Unsupported version
Open SCADA folder Unsupported version
rﬁ Hexadecimal Alt+H Unsupported ve

Variables filter Connection establishedwWelcome

to the Windows CE Telnet Service
Commands prompt
Variables »

History Event ocke
I0Source 4 \ 10Source Main View

n establishedWelcome

to the Windows CE Telnet Service
on Compact
Pocket CMD v 8.00

n establishedWelcome

to the Windows CE Telnet Service

on Compact

Synchrenized Comnected to: 1.1.1.1 Framework status: Running




2) Click Ethercat Bus in the DeviceView window on the left, then open the EtherCAT tab

in the right window, and click the Scan button;

10Source Main View

Device View Functionality View

=[] IfO Configuration
8] 10source Traditional (Traditional)
CANCpen Bus 0 (CanOpen)
; 10source Debug (Debu
-] Ethercat Bus (Ethercat)
1
Flat  Topological

General Status Mailslot Log  EtherCAT
Name |Bus Advanced
Commen Create
Save Chanaes
Init from
Import
Export
Bus Configuration Changed !!!
Fra.. Cmd  Addr Len WC Cycle Tim... Size /Durati. ~
M0 NOP  0x00000x09.. 4 2.0000
W0 ARM.. OxFFFFOx0910 8 2.0000 W
< >
Ethernet Frames Occupation
| lo
Buc O d
Scan Reconfiqure
2

3) After the online scan is completed, there will be a red font prompting that the
configuration information has been changed, and the Save Changes button is activated. At
this time, the scanned slave devices are listed under the EtherCAT Bus node on the left
(connected in this configuration case) Two VECServo). Save the configuration information in

a local file by clicking the Save Changes button.

10Source Main View

Device View Functionality View

EtherCAT

-7 170 Configuration General Status Mailslot Log
--|B] 10source Traditional (Traditional)
--B] CANOpen Bus 0 (CanOpen) Name Bus Advanced
--B] 10source Debug (Debuag)
ERCH| Ethercat Bus Commen Create
0] Bridge-EtherCAT (ILIUM 10 RESERVED)
-0 VECServo (00000919.00000000.00000( [ Save Changes
-0 VECServo (00000919.00000000.00000(
Init from
Import
Export
Bus Configuration Changed !!!
Fra.. Cmd  Addr Len WC Cycle Tim... Size /Durati..
W0 NOP 0x0000 0x09... 4 2.0000
M0 ARM.. OxFFFFOx0910 & 2.0000 V]
< >
Ethernet Frames Occupation
|9
Bus Commands
Scan Reconfiqure
< >
Flat  Topological

4) In the pop-up Synchronization dialog box, select “Select all”, then select Download
to download the current scan configuration to the controller (after the configuration is

completed, when the window pops up, select Download);



Synchronization X

oy | O h:' AN

Refresh | Download Upload Clear

File Local status Remote status
USERSETTINGS
ethercat. riple 2019/5/2 11:... 2001/7/14 T:5...

Refresh starting ...
. Refresh completed
Folders are not synchronized

Select all Deselect all Invert Select folder Deselect Invert folder

5) Click the Advanced Settings button to enter the advanced settings, select VECServo-
addr:1002 (the closest servo to the controller) in Distributed Clorks, as the distributed clock
reference, click OK;

Advanced Settings X
2 Master Behaviour | Distributed Clocks

i L.Settings

=-5tate Machine Contimious Measuring

---Sl.ave Settings Show DC System Time (64 hit)

Cyclic Franes [OUse Master as Reference Clock
- Byne Tasks
FoE Support (M Use Slave as Reference Clock

L-Distributed Clocksl |‘VECSEI‘VO — addr:1i002 v| |

| CE | Cancel

= Click Save Changes in the EtherCAT tab to save the settings;

4. Axis parameters and axis type configuration (in this example, two EtherCAT axes and two
virtual axes are configured)




1). You can open the OMAX hardware settings window through the menu bar "Settings
-> OMAX optional module -> Hardware service axmgr..." to configure the protocol to be
used and the total number of axes.

= OMAY hardware parameters 83?%l|
~Mechatrolink boards
: B General parameters
= 5L 3. % hoards i J
~EtherCAT boards Creation date
IS4C analog/FD boards File version 0x00000000
ISAC analeg boards Free comments
~CAN boards B NHisc
@ Sinulated axes boards Descriptive string ver: 0x00000000, date: , comments:
Creation date
Settings file creation date
Frevier Cancel

2) Select EtherCAT boards, and add an EtherCAT spindle configuration via the Append

button in the right window.

OMAX hardware settings

= OM4E hardvare paraneters
“Mechatrolink boards

~ 5L 3. % boards

7 EtherCAT hoards

I154C analog/FD beards
I54C analog boards
~CAN boards

& Sinulated axes hoards

0 (name: , disabled: False, axes: 1, cemment: ,

€ >

Append Insert Delete

Edit Copy

Previey

Cancel




3) Configure the communication cycle of the EtherCAT master station and the number
of axes supported.

OMAX hardware settings - X

= OMAE hardware parameters 24 |

~Nechatrolink boards —
LSLE 3. % hoards B Distributed Clock

5 EtherCiT boards Delay StartTimeSyncO (ms) 0
i name: , disabled: False, P = Flags

- I154C analog/FD boards Connection type UDF
- I54C analog boards ML file name
- CAN boards

B General parameters
Axes number 2
Disable board Falze
Driver name

@ Sinulated axes boards

Free comments

Interrupt time 2
B Xisc
Descriptive string name: , disabled: False, axes: 2, ¢

Axes number

Wumber of axes emmerated by the board (0 to let the hoard detect
< > | the number using self-diagnostics)

Preview | 04 | Cancel

Mainly modify the following parameters, and keep the default values for other parameters:

Axes number: The number of EtherCAT connected axes. In this example, there are two
EtherCAT axes, so it is set to 2.

Disableboard: Whether to disable this parameter configuration. If this parameter is set to
True, it is disabled, and if it is set to False, it is not disabled. Set to False in this example.

Interrupt time: EtherCAT communication scan cycle, in ms, set the communication cycle to
2ms here.

Add two virtual axis interfaces to Simulated axes boards in the same way as above, and
then click OK;

5. Axis allocation and initialization of axis configuration parameters

After configuring the number of axes used in the system, you can add the axes to the
corresponding channels before they can be accessed. In this example, take a channel as an
example:

1). Open the channel configuration window through the menu Settings -> OMAX optional
module -> Axis Module (OMAX)...



u:! Omax channels configuration X

[0 Enable PLC interpolater

NOTE: "u” stands for
the current unit of
novenent (metres or

Speed unit: u / min v

scceleration uniw / nin * sec ~

Charmel: 0 2 Add

Chammel properties

Name: |chi

Omax channel type: FlcOpen me partl w
[ dutomatically enable axes at hlock besinning

[ dutomatically disable axes at block end
Ratieo between channel cycle and axes <1 ™

LCAMM files to loei

dxis ... Axis Tvpe e
0 EtherCAT
1 EtherCaT E-
2 Simulated
3 Simulated G
[
Init from Apply Reset ré
Changze to simulated
0K Cancel

When the number of axes currently added has not reached the set total number of axes,

=
o

you can click the button

Add axis, or via button

Delete the selected axis.

Configure parameters through the parameter template: For axis general parameters, you
can select the axis and then click the Init from button to select the corresponding template
to configure the parameters of the current axis, so that only a few parameters need to be



modified (here, VECServo selects the initialized template as Delta_ASDA);
| o

|J Enable PLC interpolator

W

u / min ~ NOTE: "u" stands for
the current unit of
novenent (metres or

Speed unit:

| dcceleration uniu / min # sec ~

Channel : |0 = Add
I Channel properties
Name: |ch0
Omax channel tvme: FlcOnen me nartl ~
I &’ Axis Configurator X
[ 2elect the template to use |
Delta ASDA YA |
Modsl for Delta ASDA-AZ |
0 EtherCAT
1 EtherCaT =1
2 Simulated
3 Simulated g
3
Init froem Apply Feset ré
Chanze to simulated
()4 Cancel

After all the axis parameters are initialized, click the Apply button to apply the loaded
parameters, and click OK to keep exiting.



6. Axis general parameter setting

Open the Axis Configuration window through the menu bar "Settings -> OMAX optional
module -> Axis service axmgr..." to configure the general parameters of the axis.
Config:

& Axis Configuration

Edit
Torcue Feed Forward EtherCAT EtherCAT parameters
Config Motien Measuwre Filter Hone Position contrel Speed contrel On—0ff axes
Description: Model for Delta ASDA—AZ |
Name:
Descriptive name:
Enable software limits: o ~
Positive software limit (mm):
Negative software limit (mm):
Available: Tes
Linear: Tes ~
Neaning of "Fosition” attribute: Programmed position
Fresent Tes ~

Channel :0 = |4xis: |0 (Servol) ~ |Type: |EtherCAaT Verify 0K Cancel

u Description: just a text description of the current axis, just add it as needed;

u Descriptive name: axis name, which can be added as required, but the PAC
system accesses each control axis according to the axis number;

u Enable software limits: enable software limits. Yes: Enable the software limit,

and the Positive software limit and Negagive software limit settings are valid; No:
Disable the software limit, and the Positive software limit and Negagive software
limit settings are invalid.

u Positive software limit(mm): If the software limit is enabled, this parameter is
used to set the positive software limit value. If the software limit is not enabled,
this parameter is invalid.

u Negative software limit(mm): If the software limit is enabled, this parameter is
used to set the negative software limit value. If the software limit is not enabled,
this parameter is invalid.



u Linear: Set whether the axis is a linear axis or an analog-digital axis. If it is set as
an analog-digital axis, select No here, and set the system's analog-digital axis
function to enable through parameter 1011 in the PLC logic;

u Meaning of Position attribute: indicates whether the position of the axis is set
to the command position or the actual position of the feedback;
u Present: used to set whether the axis is available. If it is set to No, the axis is no

longer controlled by the motion command. Usually during simulation test, in order

to avoid the CNC sending an alarm and entering the holding state due to
unconnected motor or servo failure, etc., this parameter can be set to No, but it
needs to be set to Yes under normal motion control conditions.

Measure:
& Axis Configuration
Edit

Tergue Feed Forward EtherCAT EtherCAT parameters
Config Motion Measure Filter Home Fosition contrel Speed contrel On—0ff axes

Transducer type: incremental ~
Save axis position: No v
Monitor transducer alarm: No ~

User units per motor revelution {(mm) : 60, 00000
NMax position for round axis (mm) (ignored for linear axis): 260, 00000
Encoder lines per motor revolution (counts divided by 4): 2500
Invert count (analog only):
Offset of absolute transducer (mm) 0. 00000

Fosition delay (ne of cycles)

Encoder Ratio (Cycles Pulse Motor / Cvcles Pulse Encoder):

il

Bit Depth:

Settings

Channel:0 |2 Axis: |0 (Servel) ~  Type: [EtherCiT Verify 0K

B Transducer type: Set the encoder type. The supported types are: incremental, single-
turn absolute, multi-turn absolute, and no transducer.
v Incremental (incremental): The zero point needs to be searched every time it is

started.

v Single-turn absolute: It can determine the angle within a circle.

v Multi-turn absolute: In addition to determining the angle within one lap, it can
also determine the number of laps.

v No transducer: open loop output control without encoder feedback to the

controller.

Cancel



Save axis position: If it is set to Yes, the CNC will save the axis position data and the
homing flag in the power-down retention area. The position data can be loaded at the
next startup, and the homing flag will be set at the same time. When the encoder
alarms, then The homing flag will be cleared. This function is mainly used to simulate
an absolute encoder axis. When the device is not running, the axis will be locked. If the
servo used does not support the brake function, it must be set to No here;

Monitor transducer alarm: used to monitor the status of the encoder hardware
function. This function depends on the servo function used. Some servos support this
function, and some servos do not support this function. If the servo does not support
this function, this function should be disabled.

User units per motor revolution: motion equivalent, which means the distance (mm)
that the motor moves in one revolution.

Max position for module axis: Indicates the maximum angle or position of the motor
rotation. When the maximum angle or position is reached, it will go to the starting
point 0, which is only used for the module axis, usually set to 360.

Encoder lines per motor revolution: the number of encoder lines. The number of
encoder lines is different from the number of pulses generated by one rotation of the
encoder. Generally, moving one grating slot corresponds to 4 encoder pulses. This
parameter is usually set according to the parameters of the motor or the encoder
actually used.

v SLM axis is set to 16384.
v Mechatrolink bus axis is set to the number of pulses.
v Set other encoder types as

"The number of pulses required for one revolution of the motor/4".

(The two VECServo motors connected here are both 2500-line incremental motors)
Invert count: Set the counting direction of encoder feedback signal. For some axes
(such as analog control and other types of axes), when changing the direction of motor
rotation, you need to change the counting direction of the encoder AB phase through
this parameter at the same time. For the axis controlled by digital quantity, this
parameter can be ignored. Because this parameter mainly sets the A and B phase
counting direction of the encoder.

Offset of absolution transducer: The position offset of the absolute encoder. For

example, the current absolute position of the axis is 1000, and the offset value is set to

900, the displayed axis position is 100.

Position delay: The number of delay cycles for the controller to read the position

information. The unit is the axis interpolation cycle of the motion controller. It will be

affected by multiple factors::

v' When the system performs pulse + direction control, there will be a difference of
1 cycle between the pulse command sent each time and the position information
read.

v When the EtherCAT transit bridge is used for pulse control, the delay will be
affected by the DC time of the EtherCAT bus, so the delay period is 3.



If a bus-type servo is connected, the actual position of the axis from the servo
to the controller has to go through many transmission links of the communication
protocol, especially when using the EtherCAT or Mechatrolink bus, each position
command sent may require the servo to run for several cycles, so At this time, the
delay can be set to 4-5. Sometimes the value is not an integer, so it can only be
partially compensated.

If the following error of the axis is calculated and controlled by the servo drive,
the delay will be meaningless. But if it is calculated by the controller, this value
needs to be set, but in this case, the calculated error value does not represent the
actual error value of the axis, but will be added to the instantaneous speed of the
axis for compensation.

If the position closed loop is realized by the controller, the PID adjustment is
actually not accurate. Although the following error value can be controlled within a
reasonable range, the frequent adjustment of the instantaneous speed will cause
certain vibration or vibration when the speed changes. There are problems such as
speed crossing, so this method is not recommended when the communication
cycle is relatively long.

Servo is used to realize the position loop. In this case, sometimes the following
error value is relatively large due to the following performance problems of the
servo, so the error threshold needs to be set larger in the CNC.

The reasonable setting range is 0-8. When it is set to 0, it means no delay, but it
depends on the processing of the following error and the performance of the
servo.

B Encoder Ratio: Indicates the ratio of the number of pulses sent by the controller to the
number of feedback pulses received by the encoder. For example, when controlling a
stepper motor, the number of control pulses is calculated according to the number of
steps, but the feedback encoder may have different resolutions. If it is set to 0, it means
"Ratio=1". If it is greater than 1, it means that the number of pulses sent is greater than
the number of feedback pulses received. If it is less than 1, the opposite is true. Note: If
the set value is too large, the number of pulses collected and the number of pulses
output by the interpolation calculation may be seriously inconsistent and a warning
message of 1034 may be reported during the CNC homing process.

Motion:



&’ Axis Configuration

Edit

Torque Feed Forward EtherCAT EtherCAT parameters
Config Motion Measure Filter Home Position control Speed control On—0ff axes

Maximum speed (mm/sec): 3000, 00000
Wominal acceleration (mm/sec”2) : 15000. 00000
Wominal deceleration (mm/sec”Z): 15000. 00000
Jerk for independent axis (mm/sec”3): 15000, 00000
Poszitioning time (ms):
FPosition threshold (um) : 0. 00000

EBacklash compensation f(um) : 0. 00000

L R

Deceleration asynthote:
Feed forvard (%) : 100

Invert direction: o v

Charmel:0 |2 Axis: 0 (Servol) ~ Type: [EtherCaT Verify oK Cancel

Maximum speed: Indicates the maximum speed that a single axis can reach. The unit
of the previous parameter is mm/sec, which is the speed value after user equivalent
conversion. Do not exceed the actual rated speed of the motor when setting it;
Nominal acceleration: The maximum acceleration value supported by the mechanical
structure of the axis or the motor indicates the maximum speed value that can be
reached in one second when a single axis is moving rapidly.

Nominal deceleration: The mechanical structure of the axis or the maximum
deceleration value that the motor can support. If this parameter is set to 0, it means
that the deceleration value and the acceleration value are the same. This value can be
set to a value different from the acceleration. If the motor and the machine are
connected with high elasticity (such as belt drive), usually set the acceleration value to a
higher value to reach the target position quickly, and set the deceleration to a lower
value to reduce Small error, this situation is more obvious when pushing the axis
control, because the inertia may cause the object to separate from the control axis at
the end of the movement, which causes the object to exceed the range of motion, but
the axis is at the target position of the control.

Jerk for independent axis: Set the jerk value of a single axis (Jerk).

Positioning time(ms)# Position threshold(um): These two parameters are used to
confirm whether the axis has reached the target position after the movement. If the
difference between the actual position of the axis and the theoretical value is within the



range set by the Position threshold and lasts for the Positioning time, the CNC
considers that the axis has reached the target position of the current command and

can continue to execute the next step. A motion control instruction. Otherwise, CNC
has been waiting for the end of the movement. If one of these two values is set to 0,
the function is disabled.

Notice:

1. If the axis has no encoder feedback, such as stepper motor open-loop control, this

function must be disabled.

2. If the axis does not need to compensate for the following error, such as pulse +

direction control, you can set a reasonable value according to the magnitude of the following

error.

3. In general, if you want to activate this function, it is recommended to set the Position

threshold between 100 and 200, and the Positioning time between 10 and 50.

Backlash compensation(um): Backlash compensation. It is generally used to
compensate the error caused by the gap of the mechanical transmission structure (such
as the lead screw) when the shaft is reciprocating. The unit is um. If the gap to be
compensated is 0.1mm, you need to enter 100.

Feed forward: Feed forward ratio. If it is set to 0, it is 100%, and if the value is greater
than 100, it is limited to 100%. For speed feed forward (VFF) enabled, the usual value is
100. For Mechatrolink axis, it cannot exceed 80%. This parameter is synchronized with
PN109. For EtherCAT axis, this parameter will be linked to the F.F. parameter of the
servo. If VFF is not enabled or under position mode control, this parameter has no
practical meaning.

Invert direction: Set the direction of movement of the axis. If it is set to No, the motor
moves clockwise to perform incremental motion, if the value is set to Yes, the motor
moves counterclockwise to achieve incremental motion.

EtherCAT:

The configuration window needs to be opened after the EtherCAT bus configuration is

completed. You need to map the axis configured by the control system to the connected

axis device, open the EtherCAT tab, as shown in the figure below, set the Logical address to
the logical address of the EtherCAT device , And then click the Read configuration button;



? Axis Configuration
Edit
Confiz MNotion Measure Filter Home

Logical addr Slot Index

Input offsets
Status word:

Output offsets
Control word:

Current position:

Current position error: L0

Current. welocity:

Velocity offset:
Digital cutputs:

Target:

Current torgue: Torgque offset:

Digital inputs: Node of operation:

Mode of op display Control Latch:

Status latch: .
Slot properties
Latchl pos edge:
500 offset

Latchl neg edge:
LatchZ pos edge:

LatchZ neg edge:

[ 9]

Error code:

Channel:0  |[£

Axis: 0 (Servel) ~  Type: |EtherCaT

Read configuration

Homing
Homing mode: DSFP40Z HM
Command code for searching marker clockwize:

Command code for searching marker counter—-cleckwise:

Nodes of operation

Default node:

Position contrel Speed control On—0ff axes Torcue Feed Forward EtherCAT FEtherCAT parameters

[ 9
[ 9

Mode for IF: Mode for VL:
Node for PV: ljl Mode for HN: El
Nultipliers )
Current pesitien: 1.00000 Operations .

On recormection: Pass to OF =
Target: )

On leaving alarm: ?ass to OF ~
Speed:

If sent to idle: Neo cperation v
dceceleration:

Follewing Error:

Verify 0K

Cancel

Ensure the logical address of the EtherCAT device and the corresponding axis number,

and then click the Read file button to automatically establish the PDO mapping, and finally

click OK.

Read EtherCAT configuration 1

Configuration f-ﬂjc:\ProgramData\ISAC\RTPLC\ui\ghostmachines\l. 1. 1. I\USERSETTINGS\ecat. xml ‘

2
Read file

Device name: [ Device (vBCServo)

Mode of operatiorIF with Cyclic Synchronous Pesition Mede (CSPN)
Offsets (input)
Status werd: 2 - 0x6041:0, Status word

Current position: 4 - 0xB064:0, Current pesition

Current positien error: |10 — 0z60F4:0, Current positien error

Current welocity: (no mapping)

Current torque: 8 - OxA07TT7:0, Currenmt torcue

Latchl value pos edge: |16 — 0x60BA:0, Latchl value

Latchl value neg edge: | (no mapping)

Latch2 value pes edge: 20 — 0x60BC:0, Latchl value
Latch2 value neg edge: | (no mapping)
Digital inputs: 24 — 0xB0FD:0, Digital inputs
Hode of operation display: 1o mapping)

Error Code: 0 - OxB03F:0, Error code

Status latch: 14 - 0x60B9:0, Status Latch

File read: address 1002 found , slot 0 found

Offsets {output)

Centrel werd: 0 - 0x6040:0, Contrel word i
Target: 2 — 0x607A4:0, Target pesition ~
Velocity offset: (no napping) e
Tergque offset: (no mapping) v
Digital outputs: 8 — Ox60FE:1, unrecognized (Physical cutputs)
Mode of operatien: (no mapping) X
Control latch: 8 - 0xA0BB:0, Control latch =
8lot properties
0x0

500 offset

Cancel

After configuring Axis0, switch to another axis, and then follow the AxisO configuration
steps to complete the axis's general parameter configuration;




4" Axis Configuration X
Edit

Torque Feed Forward EtherCAT EtherCaT parameters
Config Motion Measure Filter Home Fozition contrel Speed contrel On—0ff azes

Description: Nodel for Delta ASDA-AZ
Name: VECServe 2
Descriptive name: Servol

Enable software limits:

=
<
II<II

Positive software limit (mm): 0, 00000
Nezative software limit (mm): 0, 00000
Available: Tes
Linear: Tes ~
Meaning of “Position” attribute: Programmed position
Present Yes ~
Channel :0 |2 Axis:||1 (Servez) ~ [Type: W‘ Verify O Cancel

Follow the above steps to complete the configuration of all axes, click OK to save and
download;

Note: The modification of all functions or parameter configuration through the
configuration tool will take effect after restarting the system.



Build a project quickly:

1. Open the MULTIPROG Express software, the interface is as shown in the figure below:

B MULTIPROG Express

{I5ACeCLR>

IR

&Eal
W®attz
Fmess

& omFuncd
& omFuncl
& onFuncl0
& omFuncll
& onFunclZ
& onFuncl3
& omFuncld
& onFuncls
& onFunclé
& onFunc?
& omfunc3
& omFuncd
& onFunch
& onFunct
& omFunc?
& omFuncs

: EAsACHE T chT RSB R E S
) (FEE) i T SR TEEE
iEe oEE WERSE B ORFREEE KB BE EHEET SeEHNE A8

2. Open the "New Project” window through "File" >> "New Project” or through the icon in
the toolbar, as shown below:

FETE ¥
G TRE
EURTE
Template
ISAC S...

lEE

3. Double-click the "Template ISAC llium" template to create a new function, but the newly
created project is saved in a temporary file and needs to be saved as another folder. In
the default project path saved as MULTIPROG, the name is IliumSamplePLC;
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4. Modify the resource type to match the currently used CPU type. Right-click the
"Resource” node in the project tree, select "Properties”, the following window will pop

up:

[ERE LTI
0wl Configuration : eCLE+*
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NEEEEFTHIEEE
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In the software structure of IEC61131-3, the resource is equivalent to a CPU. After the




software is installed, the following types are explained here:
ARMThumb?2_LE_ARM_C-A589 | For CortexA9+WEC2013 embedded
platform

For X86 platform

1486_LE_MSC12

Because we currently use the CortexA9+WEC2013 embedded platform, here we choose the
resource type as ARMThumb?2_LE_ARM_C-A589, click OK;

5. If after confirming, if the following prompt pops up, click OK;
hFA~4ME (Configuration.Resource) X

EMEEES A EREENELRE (build settings)"eCLR (Core:
3.0.8)". EMEEFEETEERNERRE!

TE

6. Right-click the "Resource” node in the project tree and select "Settings". A setting
window will pop up. In the setting window, the communication parameters are set to
"1.1.1.1-p41100" (in this example, the IP address of the controller is 1.1.1.1), at the same
time, set the computer's IP address to "1.1.1.X" (the controller must be in the same IP
segment as the PC's network IP, otherwise it will not be able to connect), and the
version creation setting drop-down box Just select the bottom one, as shown below;
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7. After the above parameter configuration is correct, you can open the project control
window through "Online -> Project Control" in the toolbar;
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If the communication is successful, the status information will be displayed in the
pop-up engineering control dialog box (if running is not displayed, click cold start);
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Click the "More" button in the dialog control of the project control, and select the option
"Permanently reside as a boot project” in the pop-up "Download Options" dialog box.
Then close.

8. Upload system configuration: To upload configuration information, you need to open
the "View -> Motion Control Resources” window, as shown in the figure below;
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Project parameter initialization: Open Motion Control Resources >> Settings >> Motion
project properties;
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Click ok;
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Click "Yes" in the pop-up dialog box,
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Upload system parameters: If the parameters have been configured in the running
system, upload the parameters before each download, and then compile to ensure the unity
of the configuration parameters: Open the "Project Control Dialog Box" in MULTIPROG to
establish online communication ,As shown below;
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Click the "Upload Configuration Information™ button to upload the parameters, and
after the upload is successful, the connection will be automatically re-established;
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Recompile using uploaded parameters,

Create a simple program:

After the configuration information is uploaded successfully, you can start to write the PLC
program. In the above case, we configured the communication parameters and axis
parameters of the two servo axes. Here we directly use the established configuration to
directly write a simple PLC program. The program functions include: axis enable, speed
operation, electronic gear operation, and Stop; right-click the blank space in the
programming interface and click variables, as shown in the figure below:

(1) New variable:

a. Open the variable worksheet, right-click the blank space, click Insert Variable, and insert 4
variables respectively. The variable name, type and initial value settings are as shown in the
figure below;
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b. Right-click the blank area of the program editing interface and add V000 and V001 to

the program, as shown in the figure below:

H MULTIPROG Express - lliumSamplePLC - [Code:main*] = m] X
L ) SEE NEY TRE) U@ HROQ) AB0 BN KK S0m) ? -
HRaaM. mEm - a i 2 @ il
L i GilEES ivO
L EkR .
RSl <IliumSamplePLC> -
E 3
L
¥ BHEU) Ctrl+Z
]
& ¥EE(P) Crl+V
<> BATID Ctrl+3
»< HIEEFI(E) Ctrl+4
& BATOQ Ctrl+1
X HIRRIT(W) Ctrl+2
=
8 TEM)... F5
== 1TemD)
S EEER/BEE)..
0 SEE(RETURN)(R)
8 STECER (M)
i BRASRIEE(N) F6
< 1 ARs(A) F7
1) 28
@ T [ .
& TR R &Code:. .. FIFF ).
5 BT EE(E) %
) X
& @R TIERW) Shift+F9
3: RS
E e, _— BT HncaaEEER
£ R RES) M TS ER E
£ g5 OEE MEEZE BY ORRGEE RE BEY FHHE HaFHnE 68 =) PLET )\ HR (BT ) ER
62,13 D:>2GB




c. Right-click the blank area of the program editing interface, and create two new variables:
Axis0.AxisNo, Axis1.AxisNo, the properties are shown in the figure below, add them to the
program, and then assign the values of VOO0 and V001 to AxisO.AxisNo and Axisl
respectively. AxisNo is shown in the figure below:
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(2) Insert function block instruction
a. In the programming wizard window, find the MC instruction library, insert two
enable modules, MC_DriverEnable, hold down the left mouse button and drag to the
programming interface, and then let go. At this time, the properties of the module will
pop up. You need to name the module, generally keep it The default is OK, click "OK", as

shown in the figure below:

| S S

MC DriverEnable 1

B MC DriverEnable h
— Axis Axis+
Enable Status
EnableDriver Valid
EnablePositive Error
EnableNegative ErrorID

. y

RN

| S S

MC DriverEnable 2

i MC DriverEnable h
— AXis Ax1s+
Enable Status
EnableDriver Valid
EnablePositive Error
EnableNegative ErrorID

| S S S G

A

Double-click the module input pin (blue dot), and the "variable attribute” box will
pop up to define the variable name, data type, usage, initial value, etc.; (the user can just



fill in the axis parameters and introduce the parameters that cannot be defaulted. Yes,
please refer to 6.2.3.1.3), as shown in the figure below:

MC DriverEnable 1

o MC DriverEnable )
AxisO—3 Axis —— Axis{—Axis0
Enable0— Enable Status |—&-
En Driver0— EnableDriver Valid |
En Postive0—{ EnablePositive Error -
En_Negative0— EnableNegative ErrorID |—e
. p

MC DriverEnable 2

o MC DriverEnable A
Axisl—+ Axis —— Axis+—Axisl
Enablel—{ Enable Status &
En Driverl—{ EnableDriver Valid b=
En Postivel—] EnablePositive Error &
En Negativel— EnableNegative ErrorlID &
.y A
variable name type of data Initial value
AxisO AXIS_REF 0
Enable0 BOOL 1
En_DriverO BOOL 0
En_Postive0 BOOL 1
En_Negative0 BOOL 1
Axisl AXIS_REF 1
Enablel BOOL 1
En_Driverl BOOL 0
En_Postivel BOOL 1
En_Negativel BOOL 1

b. In the same way, insert the speed module MC_MoveVelocity from the MC instruction
library, enter the variables, and click "OK", as shown in the figure below:



MC MoveVelocity 1

i MC_MoveVelocity h
Axis0— Axis Axis+—Axis0
Vel V0— Velocity InVelocity =
Vel Acc0— Acceleration Busy p—=
Vel Dec0— Deceleration Active =
Vel Jer0— Jerk CommandAborted -
Vel Ex0— Execute Error =
Vel Update0— CeontinuousUpdate ErrorID p—=
Vel Dir0—- Direction
Vel BM0— BufferMode
'

variable name type of data Initial value

AxisO AXIS_REF 0

Vel VO LREAL 500.0

Vel_AccO LREAL 1000.0

Vel_DecO LREAL 1000.0

Vel_Jer0 LREAL 10000.0

Vel _ExO BOOL 0
Vel_Update0 BOOL 0
Vel_Dir0 INT 1
Vel_BMO INT 0

c. In the same way, insert the electronic gear module MC_Gearln from the MC instruction
library, enter the variables, and click "OK", as shown in the figure below:




© MC _GearIn_1

_ i MC_GearIn N _
Axis0—+ Master Master+——Axis0
Gear Acc— Acceleration InGear =
Gear Dec— Deceleration Busy =
Gear Jer— Jerk Active =
Gear Ex— Execute CommandAborted
Gear Update— ContinuousUpdate Error o
Gear Num—— RatioNumerator ErrorID =
Gear Den— RatiocDenominator
Gear MVS— MasterValueSource
Gear BM—{ BufferMode
Axisl—3 Slave Slave+—Axisl
. \ ] _
variable name type of data Initial value
AxisO AXIS_REF 0
Gear_Acc LREAL 1000.0
Gear_Dec LREAL 1000.0
Gear_Jer LREAL 10000.0
Gear_Ex BOOL 0
Gear_Update BOOL 0
Gear_Num INT 1
Gear_Den UINT 2
Gear_MVS INT 0
Gear_BM INT 0
Axisl AXIS_REF 1

d. Using the same method, insert the stop module MC_Stop from the MC
instruction library, enter the variables, and click "OK", as shown in the figure below:



MC Stop_ 1

i MC Stop b
AxisO— Axis Axis+—Axis0

Stp_Dec— Deceleration Done @
Stp_Jer— Jerk Busy =
Stp_Ex— Execute CommandAborted =
Error e
ErrorID |—=

\ y

variable name type of data Initial value

AxisO AXIS_REF 0
Stp_Dec LREAL 1000.0
Stp_Jer LREAL 10000.0
Stp_Ex BOOL 0

At this point, the program is established.
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PLC program downloading and debugging

(1) Program compilation and production

After the program is edited, click the menu "Create -> Make", or click the button on the
toolbar. After there is no error prompt in the information status area, proceed to the next
step of downloading the program. If there is a prompt, double-click the "under the message
area” "Error" prompt, the software automatically jumps to the wrong place, click "Make" after
the modification is completed, until there is no error prompt in the information status area;

E IERT -
g EHEREFISACHHF ——

ML EM el 2.

————————— FHEREERYE ————

Code

————————— E T §EEPOT ————

main

————————— IEEEMIECHE ———

ETEWEM & Resource’ B B FIPOU--
EEAERE Resource” £ EIECHE RS -
L AEE Resource’ 8 BITHH. ..
—————————— EEEMETABTMNE, ATED Configuwation ————————
—————————— IEFEEEEE AEFRE, AFHE Resource ——————-
w0 iER, 0TEE v

\E7 AR \EE [ R8 \ PLCERE \ITE ]

T 1

(2) Download the program
After the program is made, click the menu "Online -> Project Debugging"” to open the project
control dialog window, as shown in the figure below;

Res... — X

W B
f21E(E) AFRI0)
{=Io1(=) ERW)
2 (E) 13T
T#(D) L&)
5 M)... =R
EAQ | #EEH)

Click More, in the pop-up download options, check "As a boot project permanent residence”,
click Close;
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Then click "Stop -> Reset -> Download" in the project control dialog box in turn, and wait
for the download to complete;
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After the message window "shows that the download setting has been successfully

completed”, click the cold start to run the program, and the status display will change to
"running".
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(3) Program debugging
Under the premise that the status displayed in the project control dialog box is running, click



the menu "Online -> Debug", or click the debug button on the toolbar

program monitoring and debugging, as shown in the figure below;
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Action steps:

a. First enable the servo before starting, double-click the MC_DriverEnable blue input points
"En_Driver0", "En_Driver1", and set the value to Ture (when it needs to be turned off, the value

is set to False), click to overwrite, "En_Driver0",

as shown in the figure below;
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M DriverErable 1

WC_Driverfnable_2

Axisl—i Axi=s
Fnablel—i( Enable
En_Driver0— Enablelriver
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NC DriverEnable

. NC_DriverBnable ]
Axis A.KISO hxisl—i Axis Axi hxisl
Statusl . Enablel— Enable Status I—o
Valid b= : ! g e
1 _ En Driverl—] EnableDriver Valid =
1 1
Errorol—O _ En_Paostivel—( ErnablePositive Errar |o
1 0
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i 1 16#0000}
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b. After the servo is enabled, set the "Vel_Ex" of the MC_MoveVelocity_1 module to Ture,

trigger the speed command of
parameters, as shown in the fig

Axisl—

- Vel _V0—
5. 0000000E+]02
Vel _Accl—
1, 0000000E+003
Vel _Decl—T
1, 0000000E+003
- Vel_TJer(0—
1, 0000000E+004
- Vel Ex0—

1

Vel lpdatel—
0

Vel Dir0—
1

Vel BNO—j

axis 0, and axis 0 will start to run according to the set speed
ure below;

NC MoveVelocity 1
N NoveWeloclty
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Deceleration ﬁctivel|—0
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Execute Err0r0|—<)
Contimouslpdate EI'I‘DI‘IDO =

1650000
Direction
BufferNode

0

c. After the axis O is started, set

the "Gear_Ex" of the MC_GearIn_1 module to Ture, trigger the

electronic gear coupling command, and axis 1 will follow the main shaft to move the electronic

gear according to the set ele
following figure;

ctronic gear ratio and speed parameters, as shown in the
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1, 0000000E+003 1
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1, 0000000E+003 1
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1, 0a00000E+004 1
mear_Ex— Execute Commandiborted o
1 0
Gear {pdate— Continuouslpdate Error e
]
Gear_MNum— Ratiolumerator ErrorlD e
1 16#7000
Gear Den— RatioDenominator
1
Gear MV5— MNasterValusSource
]
Gear_BN— BufferMode
0
-hxisl— Slave Slavet+—hxisl

d. When the movement is stopped, set the "Stp_Ex" of the MC_Stop_1 module to Ture, trigger
the stop command, axis O will decelerate to a stop according to the set deceleration
parameters, and axis 1 will follow the axis 0 to go the electronic gear, so axis 1 will also Follow
the spindle to decelerate and stop, as shown in the figure below;
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Stp_Ex— Execute Command&borted e
: 1 ]
Error b=
]
ErrorID e
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