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1. Scope of application

Connect the EP3E-EC servo driver to the CX9020, map the NC axis, and use the
NC debugging interface to control motor inching, forward and backward rotation, etc;
It is also possible to further map the PLC axis and use the MC function block to
control motor movement.

2. Principle Overview

TwinCAT NC PTP divides the motion control of a motor into three layers: PLC
axis, NC axis, and physical axis.

The axis variable defined in the PLC program is called the PLC axis. The AXIS
defined in the NC configuration interface is called the NC axis, and the hardware for
motion execution and position feedback scanned or added in the I/O configuration is
called the physical axis. Their relationship is shown in the figure:
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To use the motion control library to control the physical axis, PLC must go
through two stages: PLC axis to NC axis; From the NC axis to the physical axis.
Through PDO mapping, the physical axis can be connected to the NC axis. The
trajectory planning of the physical axis is entirely completed internally by the NC axis.
Users can control the NC axis through the NC debugging interface and the PLC axis.
All movements of the NC axis can be mapped to the physical axis. The control of the
PLC axis refers to the programming in the PLC program and the calling of the
function block of the motion control library.

3. Debugging environment

- EP3E - EC servo drive / servo motor
- CX9020 controller
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- TwinCAT3 programming software

4. Technical implementation

4.1

1. Refer to the "EP3E EtherCAT User Manual" to correctly connect the servo driver power supply,
motor, etc;

Hardware connection

2. Correctly connect the power supply of CX9020;

3. Connect the X5 port of the first servo driver to the network port of CX9020; If there are
multiple servo drivers, connect the X6 port of the previous one to the X5 port of the next one;

Connect the other network port of CX9020 to the debugging computer.
4.2 XML file installation

For the first time using TwinCAT to connect to EP3E-EC, it is necessary to import the XML
file provided by the Maxsine manufacturer into the TwinCAT installation directory, so that the
EtherCAT master can integrate the slave device into the EtherCAT network and complete the
hardware configuration. The installation path is as follows:

TwinCAT2: C:A\TwinCAT\Io\EtherCAT
TwinCAT3: C:\TwinCAT\3.1\Config\lo\EtherCAT
XML file will be sent by email

[3 [ = | EthercaT [3 [ = | EthercaT =
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peisg & 4= b3 2
e i ot #2 TwinCAT3 XM
€ <[> HAE > 0S©) » TWCAT > lo » EhercaT XMLSCHE 23 0848 € - 4 (1> #E > 05 » TwnCAT > 31 > Canfig > lo > EthercAT
- EN BuAs
# EA e # REE e
m=m 2okl [ ) Beckhoff Ef
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TwinCAT ] Beckhoff EP3xocxml TuinCAT ] Beckhoff EPP2oocxml
e ] Beckhoff EPPToocxml e ] Beckhoff EPP3ocxml
. [ Beckhoff EPP2cccm ] Beckhoff EPPacccml
AOreDine: [ Beckhoff EPP3ocmi @ OneDrive ] Beckhoff EPPSI0cm!
o g [ Beckhof EPPoocm = e | Beckhoff EPPGoccxml
30w [ Beckhoff EPPScccm 3078 | Beckhoff EPPTxocml
) Beckhoff EPPoccm ] Beckhof EPPGoccml
L) [ Beckhoff EQUiacxml o | Beckhoft EPxuocml
el 7] Beckhoff EQzxoxxml = s ] Beckhoff EQUioxxml
[ = [7] Beckhoff EQ3xooxxml B = [7] Beckhoff EQ2ooxml
¥ T 1] Beckhoff ERTxxx XML 4 T [ Beckhoff EQ3oocxm!
) ES ] Beckhoff ERZioocXML »ES [] Beckhoff ERTxoacXML
- F] | Beckhoff ERZI00 XML mam ] Beckhoff ERZoacXML
e 1 Beckhoff ERdoocxml Ee=y ] Beckhoff ER3oacXML
Beckhoff ERSwomI ] Beckhoff ERdxocxml
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= F0EE Beckhoff ERTxocxml = I € ) Beckhoff ERGoccxml
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] Beckhoff EtherCAT EvaBoardxml ] Beckhoff ERBooxml

| Beckhoff EtherCAT Terminals.xmi
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Beckhoff ILooox-B110xml
FRB200 ForkW-V1.04xmi
| 1S620N-Ecat v2.5 8xml
] Maxsine_EP3E_EC.VO1_T1xml
| Maxsine_EPRS-5 XMLxml
) Panasonic MINAS-ASB_V0_22.xml
) $V660_1Axis_VO0.10xml
L) XMC_ESC_PULSE(tmi
814ME R 1/4RE 83148
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4.3 Engineering Establishment
Open TwinCAT3 software and click on FILE — New — Project

n Start Page - Microsoft Visual Studio

FILE | EDIT VIEW DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP

Hew b3 Project. Ctrl+Shift+N | 2 ([0
O | — L[
Geee B Filew Ctrl+N

Close Solution

Save Selected ltems Ctrl+5
Save Selected ltems As.. - ®
@ Save as Archive.. W I n
J Send byE-Mail...
J4 Save All Ctrl+Shift+5
g Ll Get Started | Beckhoff News

Export Template... New TwinCAT Project...

Page Setup... New Measurement Project..

O EE

Print... Ctrl+P
Recent Files 3 N
9 ¥ Open Project.
Recent Projects and Solutions 3
B Bt Alt+Fd Connect To Team Foundation Server

Recent Projects

Select TwinCAT Project in the project creation interface, fill in the project name, select the

project save address, and click OK

MNew Project ? X
b Recent NET Framework 4.5 -| Sort by: |Defau|i - Search Installed Templates (Cirl+E) O -
4 Installed : : 0 : : TwinCAT Projects
TwinCAT XAE Project (XML format) TwinCAT Projects Type: )
4 Templates TwinCAT XAE System Manager
¢ Other Project Types Cenfiguration
b TwinCAT Measurement
TwinCAT PLC
TwinCAT Projects
Samples
v Online
Click here to go online and find templates.
Name: TwinCAT Project2
Location: |E1\‘{’E:‘ﬁ':\\l’isua\ Studio\TwinCAT3Y, v‘ Browse...
Solution name: TwinCAT Project2 Create directory for solution
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4.4 Connecting the controller

After the project is established, the first step is to connect the controller. Double click on

SYSTEM in the left project bar to open the interface and click on "Choose Target System".

Solution Explorer A 'l TwinCAT Project2 + X
B-o -
m‘ o - a | & General Settings
Search Solution Explorer (Ctrl+:) p-
‘
R Solution 'TwinCAT Project2’ (1 project) 2

-\@ TwinCAT System Manager ‘ Choose Target... .
T

> B sysTEl v3.1 (Build 4210)
L=

Version
Engineering 3.1 (Build 4022.27)
Target v3.1 (Build 4022.27) Local v3.1 (Build 4022.27)

Project v3.1 (Build 4022.27)  []Pin Version
Copyright BECKHOFF © 1996-2018
http:/ fwurwbeckhoff.com

In the pop-up "Choose Target System" window, click "search Ethernet", select IP Address in

the new window, click "Broadcast Search", click OK, and add a controller by scanning the IP.

Choose Target System X | B8 Add Route Dialog 5 X
- e Flefresh St Broadzast Search
- <Local  [169.254.231.247.1.1 oK, e i

o E8 7 01.1) C a "
Cancel Select Adapter(s) x [
2
2 [AReattek: PCle FE Famly Controller 192.168.0.233 255.255.255.0
Saarch (Ethemst] []VMware Virtual Ethernet Adapter for VMnet! 192,168.39.1 255.255.255.0
[JMware Virtual Ethernet Adapter for VMnets _152.168.90.1 255.255.255.0
| W}ousicomm QCAS377 302. 1 1ac Wirel Adapter 172.16.3.46 255.255.255.0
Search [Fisldbus] ‘
< >
o 1) e
Fol HRE
oo pei Amshlta 1 Target Fioute Remate Aoute
et s Default
Transport Type: PP - ClPmect i
@ Staiic @ Static
Aediess o R O Tenporay O Teperay
C Host Name§_(®) IP Address 4
Connection Timeout 5 5 s
Connection Timeout [} 5 2 Mas Fragment Size (kByte): [0 3 hdd Rt Close

Select the target controller, click Add Route, enter the username and password, click OK to
connect to the controller. If successful, the Connected column displays an X mark. Click Close to
return to the previous window. You can see that the Routing table item just added appears in the
list. Select the controller to be configured and click OK.

Choose Target System 6 X
EnterHostName /P | [ | Flefresh Status Broadeast Search
=B <Local> [169.254.231.247.1.1) = ( oK.
Comnected  Addiess AMS Netld TwinC&T 05 Version  Comment -8 44 192 0 —
e ———Y ancel
% 1927168010 15216801001 314M8  WinCE(7.0) -~
SAOSHAE | 1921680233 163254231.24.. 314022 ‘indows(l..
Logon Information Search [Ethernet)...
# Ente d d thats valid for the
_‘?& ,Em;.Z:f:;”m“,mE LS R RIS A Search (Fieldbus]...
>
Floute Name (Target) Encrypt Password (TwinCAT 3 only) ESKTOP-40ISHRE
AmsNetld 2 Remate Route
Transpont Type: g Mone [ 5et as Default
Static
OK. Cancel
Adaress Infos - STy
O Host Name TP Address

Comnection Timeout ) 5 -

g 2 4
M Fragvert Sie (Butel [0 =] Cannection Timeaut [5): 5 E

Note: The CE system only supports the IP Address method, and this method is faster when the
connection is interrupted and then restored. So it is recommended to use IP Address.
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Factory settings: Windows Xp/WIN7, username: Administrator, password: 1;

Factory settings: Windows CE, username and password are blank.

Select yes in the pop-up window to switch the operating system:

Microsoft Visual Studio

Active solution platform TwinCAT RT (x64)' differs from new target
platform TwinCAT CET (ARMVTY'!

Change solution platfarm?

E(Y) E(N)

As shown in the figure, the currently connected controller and operating system are switched from

local mode to the target system:

D€]  TWinCAT Projects - Microsaft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE  WINDOW

|B@-a-2 @ [ T |Release TwinCAT RT (x64) -] & o JRrmEseBE- .
= | :

¢ [muid 202227 Loaded -] 27 BB 2 © ) 0 5. k- g T |

D] TwinCAT Projects - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW HELP

ie-0|B-o-% | [9 @ «| » Attach.. - [Release € TwincaT cE7 aRMVT) 3| 5% |11 I mrpEemDE-.
e B B < — N — .
- [Build 4022.27 (Loaded +] < Lo ]I ] . [l e cx-a1D7a0) -l | | e e i |

4.5 Add Physical Axis

After successfully connecting to the controller, click on the following icon to enter Config
Mode. Only in Config Mode can the slave station be scanned and configured.

€] TwinCAT Project2 - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP
[ 8- o-2 6| |2 - -] » atach. - Release - |[TwinCAT CE7 (ARMVT) || 28 [[0] I RrEseED-

(Loaded | () & o | | oy

| Solution Explorer Restart TwinCAT (Config Mode) P

In Config Mode, click on IO in the left engineering column, right-click on Devices, click

Scan, and a prompt interface will pop up. Simply click OK, select EtherCAT in the pop-up
window, and click OK.
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D4 TwinCAT Project - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT

fe-ol®-n-u ERL

¢ |Build 4022.27 (Loaded +| _: B2 & w5,

Solution Explorer -3 x
G| e-a &=

Search Solution Explorer (Ctrl+;) R~

7 Solution TwinCAT Project2’ (1 project)
4 oll TwinCAT Project2
b @l svsTem
= moTion
pLC
[ sareTv
[l c+
=T

&M O Add New ltem.. Ins
‘0 Add Existing Item. Shift+Alt+A
Lport EAP Config File
2

Paste Ctrl+v

Paste with Links

2 new I/O devices found

EtherCET
Device 1 [NOY-DP-RAM)

Cancel

Select 4l

Unselect &l -

Select YES for Scan for boxes; EtherCAT drive (s) added Select NC - Configuration, click
OK to automatically add and link the NC axis, or click Cancel to manually add the NC axis later.
Activate Free Run and select NO.

EtherCAT drive(s) added

Append linked axis to; (®) MC - Configuration

(T CMC - Configuration

X

Cancel

4.6 Adding NC Axis

In Config Mode, right-click MOTION in the left engineering column, click Add New Item,
select NC/PTP in the pop-up window, and click OK

Solution Explorer > 1 x
@ e-a| &=

] Solution TwinCAT Project2 (1 project)

4 ol TwinCAT Project2
b @l cysTem

= MOTION

Search Solution Explarer (Ctri+:) i

i saFeTY %3 Add Exsting fem... Shift+Alt+A
Bl e+ Paste Cerl+V
“ o P Tk
4 *% Devices
4 B Device | Hide MOTION Configuration
am -

TwinCAT Project?

Version (Targ

Ins

Insert Motion Configuration

Type:

Mame: | MC-Task 1

Cancel

Open NC Task 1 SAF, right-click Axes, click Add New Item, and the Insert NC Axis interface
will pop up. Click OK to add the NC axis.

[l Solution TwinCAT Project2’ (1 project)
4 Gl TWinCAT Project2
b @l sYSTEM
4 MOTION
4 [E] NC-Task 1 SAF
[Z NC-Task 1 5vB
’E Image
[T Tables
[ Objects J—

SAFETY 1 Add Existing Item...
C++ Add New Folder...
4 1j0

4 " Devices

4 =% Device

Paste

Paste with Links

Ins

Shift+Alt+A

Ctrl+V

Insert NC Axis X
Mame: Multiple: E ¥
Type: Continuous Axis [ cancel |
Parameter: | [c_Ie_f;_ngIt]_

Cormnment:

The newly added NC axis requires some basic configuration to be used. First, click Axis 1
(the newly added NC axis), then click Settings, click Link To I/O, select the physical axis to be
connected, and click OK. This completes the connection between the NC axis and the physical

axis.
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Solution Explorer
@ eo-a|s =

Search Solution Explorer (Cirl+:)

4 il TWinCAT Project2
bl sYSTEM
4 MOTION
4 [ NC-Task 1 SAF

[E NC-Task 1 5vB
28 Image
[ Tables
Objects
e 1

=D

b 2] Drive
Ty Ctrl

b [ Inputs

b W Outputs
PLC
SAFETY

E C++

4 10

4 “é Devices
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&1 Solution TwinCAT Project?’ (1 project)

TuincaT Project2 = > [
Generagme!er Do Dl Ention| Couphis | Conpamation

-
B lLink To 1/O... 3 ‘
Link To PLC... | | |
57 Select /O Box/Terminal ['Axis 17 X
Type Name Comment

[none]

J
< >
Ounet L %D
Ol © Cancel

Next, set the pulse equivalent Scaling Factor of the NC axis, which is the most important

encoder parameter. It represents the actual movement of the mechanism in millimeters per

increment of "1" in the "Current Position" in Process Data, in units of "mm/Inch".

The pulse equivalent of the Encoder in TwinCAT 3 is determined by the numerator and

denominator. For example, if the number of pulses per revolution is known to be 131072, open the
submenu of Axis 1, click Enc to open the encoder parameter interface, click Parameter, and set the
Scaling Factor Numerator to 60 and the Scaling Factor Denominator to 131072. At this time, the
NC axis moves 60mm and the physical axis rotates one revolution.

Tip: For no-load debugging, it is customary to set one turn to 60mm, so that a speed of Imm/s is equivalent to

1r/min. Because the rated speed unit of the motor is rpm, it is more intuitive to use rpm as the speed unit during

debugging.

ARIEE

Search Soluti

cplorer (Crl+)

3] Solution TwinCAT Project2’ (1 project)
4 gl TWinCAT Project2
> @l svsTEM
4 [& moTion
4 [l NC-Task 1 SAF
[ NC-Task 1 5v8
28 image
[ Tables
(@ objects
4 T Aves 1

(EtherCAT)

% Image
2% Image-Info
2 SyncUnits
Inputs
M Outputs
@ InfoData
M Drive 1 (EP3E-EC)
b 21 2nd Transmit PDO mapping

Lv e

TWInCAT Project2 + X

General NC-Encodky Parameter The Compensation Online

Encoder Evalustion:
Invert Encoder Counting Direction FALSE = B
Scaling Factor Numerator @ 3 F mm/INC
Scaling Factor Denominator (defauts 1.0) 1310720 F
Position Bias 00 3 mm
Modulo Factor (e.g. 360.0°) 3600 3 mm
Tolerance Window for Modulo Start 00 3 mm
Encoder Mask (maximum encoder value) OAFFFFFEFF o
Encoder Sub Mask (absolute range maximum value) CXO0QFFFFF )
INCREMENTAL = 3
FALSE =l 8
Minimum Position 00 3 mm
Soft Position Limit Maximum Monitoring FALSE = B
Maximum Position 00 F mm
+  Fen
+  Homing
+  Other Settings:

Download Upload | | Expand All Collapse All Select Al
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Next, turn off the position out of tolerance detection of the controller, click Ctrl to open the
control parameter interface, set the Position Lag Monitoring to FALSE, and the position out of
tolerance detection is completed by the driver. The driver PO80 sets the position out of tolerance
detection range, which defaults to 4r, that is, an alarm will be given if the difference between the

actual position and the commanded position exceeds 4r.

TwinCAT Project2 + X

co@le-a s =
Search Solution Explorer (Ctrl+;) -

General NC-Contraller  Parameter Online

a1 Solution TwinCAT Project?” (1 project) Parameter Offline Value: Online Value Type Unit
4 gl TwinCAT Project2 = )
b |l svsTem - — h
2 Bl Moron Position Lag Monitoring e
NC-Task 1 SAF Maximurm Position Lag Value FALSE 3 o
[Bs NC-Task 1 SVB i TRUE
= Maximurn Position Lag Filter Time v F s
&% image Position Control Loop:
= Tobles osition Control Loop:
@] Objects rol: Proportional Factor Ku 10 F mm/s/mm
4 Axes Feedforward Velocity: Pre-Contral Weighting [0.0 ... 1.0] 10 F

4 Other Settings:

3
2% Image-info
2 SyncUnits
1 Inputs

& Outputs
& InfoData Download Upload Expand Al H Collapse All | | select Al

M Drive 1 (EP3E-EC)

SERECE J5, After completing the configuration, click Activate Configuration # Activation
parameter configuration takes effect. Click "OK" to enter the running mode, and the icon in the
lower right corner will turn green@o

In the bottom right corner of the formE icons for status, icons for configuration mode,
Eicons for operating mode. Elicons for stop mode.

n TwinCAT Project? - Microsoft Visual Studio Microsoft Visual Studio et
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE
‘e-o|B-m-UW P ETFA|[D-C | P atach. |
+ | Build 4022.27 (Loaded ~| @ ) B 2 L @ | @5 | [cx41D74n
Solution Explorer TwinCAT Proj

COoR e-al| s -

0 Restart TwinCAT System in Run Mode

Activate Configuration

< -

General &

4.7 NC Debugging interface

At this stage, you can use the NC debugging interface to control the motor movement. Click
Axisl — Online — Set — ALL to complete the upper enable, and then use F1~F4 to control

the motor jog.

Solution Explorer o rvincaT Projecz. |
-l &=
coe-d| General | Settings  Parameter Dynamiff_Online unctions | Coupling Compensation

Search Solution Explorer (Ctrl+:) P~

] Solution 'TwinCAT Project2' (1 project) \ ‘ 1 093.2587‘ Setpoint Position: mm]

4 il TWinCAT Project2 o 1003.2587
> @ svsTEM Lag Distance (minfmax): mm] Actual Velocity:  [mmys] Setpoint Velocity: _[mm/s]
4 [= moTioN | 0.0000 (0.000, 0‘000)‘ ‘ 0.0000‘ ‘ 0.0000‘
4 NC-Task 1 SAF Override: [%] Total / Contral Output: [%] Error:
Lim: e Tack aisve | 00000 %] | 000/ 000 %] | 0 @]
2% Image 9
[ Tables Status (log.) Status (phys.) Enabling
) @ Objects 1 [Ready NOT Moving || [JCoupled Mode [ Controller ’ St Enabling %
[Ocalibrated  [IMoving Fw [Jin Target Pos. [Feed Fw [ Cartoli
[Has Job [ Moving Bw Oin Pos. Range [Feed Bw [ Feed Fu e
: [CFeedBw | Concal |
b=l Drive L
oy, Ctrl Controller Kv-Factor: [mm/s/mm] Reference Velocity: [mm/s] | Overide (2
b Inputs [ [ [ L
b [ Qutputs
B Target Position: [mml] Target Velacity: [mm/s]

| 4

| saFeTY

o 5 M
ﬂ[}r
«Ewo T :
4 i*?sgw[i)c25 T Fl E2)| N5l BEd - - I%

10
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The detailed information of the NC debugging interface is as follows:

Functions A _ Coupling . Compenzation_

| General Settings Faraneter Dynamics | UﬂllM/ ERSUA
zahbr | .
A i Satpeint _[am]
.__. LA 7.7756| 7 7158 H b g
gy 3 Lag Distance tual Velocity: [am/s] Setpoint [nen/z]
BB % N 0. 0000 =4 iy 5. 0000 0.0000
Override: [%] Total / Contrel %] Error: PR
o i L= 100. 0000 % 00/ 0B 0‘{!}:0)/_ AU
ki Status Qog ) Shav, e )— - Taling
[ Resdy [FWT Moving | [ICoupled Mode | []Controlle [E/_ it e i
NCH R & [(Icalivrated [ |Moving Fw [JIn Target Fos |¥|Feed Fw
[JHas Job [IMoving Bw [JIn Pos. Range ¥ Peed Bt ———— {#heR A
f’r‘fﬁﬁ%P%ﬁ{ _\C;Untnlhr Ev-Factor [lmf:h;]l B]c:act;:nv:c Velocity [rn/s]
= Target Position: [nm] Target Yalocity: [nm/s] BHEIE
EEERE | R ~ -
H b e

e /“I /:zlﬁl S 3=
W 2 1 T3 \—m

L IE ) T ik

P IE [ T3l A5

4.8 Add PLC axis

Right click on the PLC in the left engineering column, click Add New Item, select Standard
PLC Project in the pop-up window, name the PLC, and select the save path. Generally, the default
here is to click Add to complete the PLC project addition.

5 [ e X
Solution Explarer g

Cof o-all| s -

 instaled

. Pl Templates
Version (Tar

Search Solution Explorer (Ctrl+3) D~
] Solution TwinCAT Project2’ (1 project)
4 Gl TwinCAT Project?
b @l sYSTEM

O N

il Cit %7 Add Existing Iter... Shift+Al+A
a 110 Paste Ctrl+V
i .
TEDevices i ke
4 7= Devi| i i
+8 1 @] Hide PLC Configuration G
+l o [Eaty 7 Proic A TwnCAT Projeczs E
j Amglmagg-ie =]

Right click on References, click Add library to add a library, and select Motion — PTP —
Tc2 in the pop-up interface MC2, click OK, complete Tc2 Add MC2 motion control library.

4 PLC
4 [0 Untitled1
4 ] Untitled1 Project
b [ External Types
4 W& References

-3 Tc2_Standar] Add library...
<3 TcE_SystemJ Placeholders...
= “3 Te3_ Modul Library repository... L
i DU Set to Effective Version
d GVLs
b [d POUs Set to Always Mewest '\.l'e:sion

11



MaxSin_e Wuhan Maxsine Electric Co.,Ltd

Technical white paper

Add Library

Enter a string for a fulltext search in all libraries...

Library

-3 10

‘ Measurement
= Motion

Bz .
* - 5z Camming

Company

Tc2_MC2

Beckhoff Automation GmbH

T2 NC
+1&l Tc3_MC2_AdvancedHoming
® 55 XFC

Bedkhoff Automation GmbH
Bedkhoff Automation GmbH

Advanced...

Cancel

In the PLC program, all control of the NC axis is achieved through Tc2 Implemented by FB
in MC2, which defines the structural type "Axis_Ref", where "Axis_Ref" is the axis variable in
PLC. When all FBs want to control an axis, their interface variable type is Axis_ Ref, you need to

declare as many axis variables as you have.

Click on the main function, and then you need to create an Axis in the PLC program_ Ref,
which is the PLC axis. The declaration format is as follows: Axisl: Axis_Ref, declare Axisl as

the PLC axis variable.

4 Erc
4 Untitled1
4 & Untitled1 Project
b [ External Types
4 | References
-0 Te2 MC2
3 Te2_Standard
3 Tez_System
3 Te3_Module
[ bUTs

e (* FHAERX *)
& i Axisl: Axis Ref; //PLCHHIE N

b [ PlcTask (PlcTask)
213 Untitled.tmc
b O} Untitled1 Instance

4.9 PLC Programming

Next, we will write a program for forward and reverse cyclic motion, as shown in the figure.
The program window is divided into two parts, with the variable declaration area at the top and the

program writing area at the bottom.

Place the cursor here, press F2 to pop up Input Assistant, select Function Blocks, and then
locate MC__ Power function block, Input Assistant will display the explanation of the selected
function block below, double-click to pop up an automatic declaration window, name the function

block in the Name: box, and then OK to define and call up the function block.
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Notes

Solution Explorer MAIN* & X TwinCAT Project1
Gl o a5 = 1 PROGRAM MATN “E
Search Solution Explorer (Cirl+;) -0 = 2 VAR =
s b (* FHAIIT %)
Tables 5 . ; i
& Objects 4 Axisl: Axis Ref; //PLCHE XK
o B . -

4 e nis 1

b Enc

b =l Drive 7
Tag, Ctrl

b Inputs

b B Outputs 9

+ & Uit P - o [ @~
S R
xternal Types. 1
4 L References
@ T2 MC2
3 Te2 Standard B
3 Te2 System Y- R
3 T3 Module 7%17]1
£3 puts
3 6vis
4 |7 POUs
| 5 MAIN (PRG)
3 visus
x
= org
. Auto Declare X
Scope: Name: 1 Type:
VAR oy ] [Mcrower <[>
Object: Initialzation: Address:
MAIN [Untitied1) ~ ] | |
[Ers—— Fags: Comment:
Ere— S ———— (e
nnnnnnn - CTRETAIN
FUNCTION 8L0CK MC_Foer A [C]persisTent

s BSREFVARLN_OUT Reference to an mxs
nable varweT 8 2—

var T e

[VARINPUT € v
o D o

As shown in the figure, the function block called in the previous step is marked in the box,

where MC_Power function block: All NC axes must be enabled before they can be activated.
AXis: Axis_Ref axis variable interface

Enable: Enable signal. The Enable signal is valid continuously and must remain true until the NC axis stops normally. If the

enable signal of the NC axis changes to False during operation, the NC immediately triggers an Error alarm.
Enable positive: BOOL; Allow forward rotation
Enable Negative: BOOL, Allow Inversion

Override: LREAL; Refers to the speed output ratio. It is a real number from 0 to 100.0. It can be dynamically modified while

Enable remains true, and the actual output speed will change proportionally accordingly.

The following shows all interface for MC_Power, in order to facilitate program writing and
debugging, we only need to choose the interface we need. Based on our programming habits, in
order to facilitate screenshot display, we can delete unused interfaces and call up any deleted
interfaces again. As follows:

Power (
Axis:= Axisl,
Enable:= power on,
Enable Positive:=
Enable Negative:=
Override:= 100,
Status=> power_on done,

)i

AT HEAE YFALSE

The work content of the program completion is as follows: after the PLC is enabled, the axis
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immediately moves 600mm in the positive direction at a speed of 60mm/s. After completing the
action, it immediately moves 600mm in the negative direction at the same speed, and so on; The
complete PLC program is shown in the following figure:

Notes
PROGRAM MAIN
VAR
(* FATETX *)
Axisl: Axis Ref; //PLCIAE X

(* TIRELRAEHTIX *)

Power: MC Power; /S GES
Reset: MC Reset; VOE-EId:
Move Relative: MC_MoveRelative; // #5471z =)l

R_T1: R_TRIG;  // [ 7F#He il
F_Tl: F_TRIG;  // FEFHHAE I

(* TIRAGIIX *)

power_on: BOOL := TRUE; LA TEGEFAE,  #45 (H TRUE
power_on_status:BOOL; LS EGER A
Reset_on: BOOL; LB FFHE
Re on: BOOL;
Re on busy: BOOL;
Re_on_done: BOCL;
Re Distance: LREAL := 600.0; Tl #7457 18 6 0 Omm
Re_Velocity: LREAL := 60.0; Sl B, M A4 6 0mm/ o
END_VAR
A5 B
1
- 2 Power (
3 Axis:= Axisl,
4 Enable:= power_on, & GEF A
5 Enable_Positive:= TRUE, 1EF
6| Enable Negative:= TRUE, fE
7 Override:= 100, ML
] Status=> power_on_status, &y, EELE Htrue, FFEEGENE HNFALSE

g )7

(* RS 4 ) THGE L)

Move Relative(
Axis:= Axisl,
Execute:= Re_on,
Distance:= Re Distance,
Velocity:= Re_Velocity,
Done=> Re on done,
Busy=> Re on busy
)i

(+ B rThHEBE*)

= 2z Reset (
23 Axis:= Axisl, //PLCIHTZ T
24 Execute:= Reset_on // & IFL
25 ):
26
27 (*R_TRIG [ 71 7HEEMY, F TRIG T AENHE )
28 R_T1(CLK:= power_on_status, Q=> );
29 F T1(CLK:= power on status, Q=> );
30
- 3l IF R_Tl.Q THEN T A B BE A LT
32 Re_on := TRUE; b A P 2 5 T HE
END_IF
- F_T1.Q THEN VoL ECY & T EEH
power_on : 77K FERETT
Re on := Vg 3 i A FYFALSE
END_IF

14
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Maxsine

39
= 40 IF Re_on busy T
41 Re on 1= F A A
42 END_IF
43 &
= 44 IF Re on done THEN
45 Re Distance := —Re Distance;//4
46 Re on =T :
47| END_IF

e
After completing the program writing, in the menu bar BUILD, first click Clean Solution to

clear the solution, and then click Build Solution to generate the solution.

B TwinCAT Project! - Microsoft Visual Studio

FLE EDIT VIEW PROJE @ DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP
: [ B - - 20 W O Build Solution 3 Ctrl+Shift+8 |Release - | TwinCAT CE7 (ARMVZ)  -| | 51 |16] JRsrmeseED- .
| Build 4022.27 (Loaded - | =/ &3] Rebuild Solution < | Untitled1 - E: | [ | B 0!

Tlean Solution 5,

& Build Untitled1
Rebuild Untitled1

@ o-a| &=

Search Solution Explorer (Ctrl+;)

Clean Selection

is_Ref;

fa1 Solution TwinCAT Project1’ (1
4 il TWinCAT Project1

b |4 SYSTEM

4 MOTION

Batch Build,
Configuration Manager.
Pz gy

| .
LPowsz; /o EEERE

Check all objects [Untitled1]

After successfully generating the solution, the interface of the instance variable declared in
the PLC program will be generated in the Untitled1 Instance project column. Note that only the
input (AT% I *), output (AT% Q *), and Axis will be generated Ref will generate an interface

here, and intermediate variables will not generate an interface.

Select the interface to be connected, such as the input MAIN.Axisl.ncToPlc for PLC,
double-click to open the Attach Variable window, select ToPlc>QB0.0 for NC axis, MC.
NCTOPLC AXIS_REF completes the connection and uses the same method to complete all

connections.

B Attach Variable MAIN.Axis1.NcToPlc (Input) *

| W Show Y ariables

4 [E] Untitled1 Project @) Urused
b [3 External Types () Used and unused
[ Exclude disabled

4 | References
Exclude ather Devices

43 Tez MC2
{3 Te2_Standard
O Te2_System
3 Te3_Module
[3 DUTs
[ GVLs
4 [ POUs
] MAIN (PRG)
3 VISUs
b G PlcTask (PlcTask)
212 Untitled1.tme
4 T Untitled1 Instance 1
4 PlcTask Inp
- <& MAIN.Axis1.NcToPlc
4 [ PlcTask Outputs
b B MAIN.Axis1.PlcToNc

2
<§§TDPID Y BT WEHETORE A%E REF 256 T

Exclude same Image
[8] Show Todltips

[ Sart by Addiess

[ Show Yariahle Graups

Shaw Variable Types
[] Matching Type
Malching Size
[ & Types
Airay Mode
Offsets
[ Continuous
[ Show Dialng
Variable Name / Comment
41 [ Hand over
1| Take ower

Cancel

[ ok ]

After completing the variable connection, generate the solution again and click Activate
Configuration ¥ to activate it. This completes the download of the PLC. If the PLC program is
correct but does not work as expected, it may be that the program has not been downloaded into
the PLC correctly. In this case, you need to first click Clean Solution in the BUILD menu bar to
clear the solution, and then click Rebuild Solution to regenerate the solution and reactivate it to

run normally.

After the program is activated, it enters the running mode and can operate the PLC program
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online. Click 2 to enter the PLC operation interface, enter a value after the variable you want to

change, and click &to write the changed value into the PLC, as shown in the figure:

Notes
D TwinCAT Project! - Microsoft Visual Studio Y1 Quick Launch (Ctrl+Q) P -
FILE EDIT VIEW PROJCT BUID DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW HELP
colB-o-ume| - @ - b Attach. - [Release -] [TwincaT ce7 armvn) ~|| 54 [i6) JmrmzerBo-.
[8uid 202227 (Loaded -| - 1 H | 2 o [untidedt ] =g EO (e mE|DD . -

Solution Explorer

Value Prepared value  Address Comment
PLCHEE

T AL AN S A A e

fEndizahte

i
4 Bl TinCAT Project
> @l svsTem
» & moTion

PLC_STOP

4+ 5 pous
3 VisUs
b G PlcTask (PlcTask)

3
ABRIENTTE HEAAA(E s00mm
{BR43EEHSEE, B(Esomm/s

> pl uts
b W PicTask Outouts

5. References

{TwinCAT NC Practical Guide)
{EP3E EtherCAT user manual)

6. Contact us

Wuhan MaxsineEletric Co., Ltd.
Company Address: Building A6, Hangyu Building, No 7, Wuhan University Science Park Road, Ease

Lake Development District, Wuhan, China.
400 Phone No: 400-894-1018
Company Switchboard: 027-87921282. 027-87921283
Custom Service Hotline: 027-87921284
Sales Email Address: maxsine_sales@maxsine.com

Company Address: www.maxsine.com
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