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Use of the example

The function block for Beckhoff TwinCAT is a programming example for LinMot E1250-EC-UC controllers.
The example is provided by LinMot free of charge. There is no demand of warranty and updates for the user.
Also liability is explicit excluded for damages that may be caused by using this examples.

Controller: E1250-EC-UC

Classification: [ ]1LinMot internally
[x] Dissemination to customers allowed

Approval: [x] Programming example
[ 1Use in productive environments

Recommended documentation

Reading the following user manuals is needed for the understanding of the communication between the PLC
and the E1250-EC-UC controller. The manuals are included in LinMot-Talk1100 or can be downloaded from
http://www.linmot.com/index.php?id=83

- user manual “Motion Control SW”
- user manual “EtherCAT Interface”
- user manual “LinMot-Talk1100*
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General

The LinMot E1250-EC-UC controllers can be connected over EtherCAT to a Beckhoff TwinCAT PLC. To
simplify the integration of the controller into the PLC program and to show the general control the available
examples are presented in this document.

The package consists of the function blocks ,LinMotFBAbsoluteMove®, ,LinMotFBADSReadRAMParameter®,
,LinMotFBADSRWriteRAMParameter, the data structure ,LinMotCom*, a little program in ,Main®, a
visualisation for controlling and the hardware configuration.
The function block ,LinMotFBAbsoluteMove*® has the following functionality:

- Move to any position with definable maximal velocity, acceleration and deceleration.

- Automatic homing

- Error acknowledge

- QuickStop

The other two function blocks provide read and write functionality for RAM parameters of the controller.

All function blocks are multi instance capable.

Used software: BECKHOFF TwinCAT v2.11.1544 (Build 1544)
PLC Control v2.11.0 (Build 1016)
System Manager v2.11.0 (Build 1551)

The available documentation and project is made available free of charge from LinMot.
The software is to be understood as an example program.
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Hardware configuration

TwinCAT System Manager

First of all the device description file has to be copied to the installation folder of TwinCAT. The needed XML
file is located in the following folder by default:

C:\Program Files\LinMot\LinTalk1100 X.X Build XXXXXXXX\Interfaces\EtherCAT\XML\
Copy the XML file to:

C:\TwinCAT\lo\EtherCAT\

If this is done the PLC should recognize all LinMot Servo controller on the EtherCAT fieldbus
automatically. More details can be found in the user manual “EtherCAT interface”.

Links to PLC Control

The inputs and outputs of the controller have to be linked as shown in Figure 1. The linked variables are
defined in the global variables section “Drive A Bus Communication” of the PLC program.

&¢l DemandCurrent Drived_ComActualCurrent . Eingénge . Standard . LinMot_FB_AbsMove_EtherCAT _Para_w0.6
&l ActualPosition DriveA_ComActualPosition . Eingénge . Standard . LinMot_FB_AbsMove_EtherCAT_Para_w0.6
gvl statevar DriveA_StateVar . Eingénae . Standard . LinMot_FB_AbsMove_EtherCAT _Para_v0.6

el statusword Drives_StatusWord | Eingdnge . Standard . LinMot_FE_AbsMowe_FtherCAT_Para_v0.6

&bl Contral Word DriveA_ControlWard . Ausgange . Standard . LinMot_FE_AbsMove_FtherCAT _Para_v0.6

&bl Mation Command Header DriveA_MCHeader . Ausgénge . Standard . LinMot_FB_AbsMove_FtherCAT _Para_vi.6

2| Motion Command Par 1 DriveA_MCParaWordd, DriveA_MCParaWord 1

&, Motion Command Par 2 DriveA_MCParaWord2, DriveA_MCParaWord3

&b, Motion Command Par 3 Drived_MCParaWord4, Drived_MCParaWords

&b Motion Command Par 4 Drived_MCParaWWords, DriveA_MCParaWord?

2| Motion Command Par 5 Drived_MCParaWWord . Ausgange . Standard . LinMot_FB_AbsMove_EtherCAT_Para_w0.6
gel AoeMetld DrivesA_MetIDArray . Eingénge . Standard . LinMot_FB_AbsMove_FtherCAT _Para_vi.6

Figure 1: Input and output links
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Configuration of the LinMot controller

The LinMot controller is configured with LinMot-Talk1100. Download from www.linmot.com

It is supposed that the motor attached to the controller is already configured with the motor wizard.

In order that the function block is able to activate a QuickStop in the “Control Word Parameter Force Mask” the
“/QuickStop” (UPID 13EEh) hast to be set to “False”.

Note:
In case of doubt reset the controller to default values and afterwards configure the motor with the motor
wizard. Previously save your actual configuration!

Set controller to default values:

- Switch off controller (24V).

- Set both rotary hex switches (S1 and S2) to F.

- Switch on controller (24V). The ERROR and WARN led are blinking alternately.
- Set both rotary hex switches (S1 and S2) to 0.

- Wait until EN and WARN led blink together.

- Switch off and on controller.
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Interface

The TwinCAT project consists of the following components.

PLC Control:

LinMotFBAbsoluteMove Function block to control and monitor the LinMot drive.

LinMotFBADSReadRAMParameter Function block to read parameters of the controller

LinMotFBADSWriteRAMParameter Function block to write parameters of the controller

LinMotCom Data type (Structure). Contains all required variables for the
communication between the function block and the drive.
Saves inputs and outputs of the function block.

Main Contains the call of an instance of LinMotFBAbsoluteMove and

a little program.

System Manager: Hardware configuration
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LinMotCom
0007 T™FE LinkotCorn
Do02=TRLUCT
0003 * Outputs ™)
LINE Controlord MORD;
D00g| tMCHeader MDRLD,
000G bCFarab'ordl MDRLD,
000y bCFarah'ord MDRLD,
00og| bCFarad'ord? MDRLD,
000y bCFarab'ord3 MDRLD,
0010 b CFarab'ord4 MYORLD,
00171 bCFarab'ordb MDRLD,
0012 bACFarad'ordi MDRLD,
0013 bCFara'ord? MDRLD,
0014 bCFarab'ordd MDRLD,
0015
OlMe  (Flnputs %)
0017 Status'Word MYDRLD,
001§ Statear MDRLD,
0019 ComactualPosition LWWORD;
0020 ComactualCurrent DWWORD;
OOAEND_STRUCT

DOZZEND_TYFE

Figure 2: Data type LinMotCom

LinMotFBAbsoluteMove

With the inputs and outputs of LinMotFBAbsoluteMove (Figure 3) the LinMot drive is controlled and monitored.
On the next page they are described in Table 1 and Table 2.
The function block is written in Structured Text (ST).

Drived,
LINMOTFBEABSOLUTERMOWE
—Enahlelrive DriveReady—
—CluickStaplhy InFosition—
—Go Warning—
—TargetFosition Error—
—maxyelocity ErrarCode—
—Acceleration ActualPosition—
—Deceleration ActualCurrent—

—Com &

Figure 3: Inputs and outputs of LinMotFBAbsoluteMove
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Inputs
Name Data type Range Description
Com LinMotCom LinMotCom is a data structure which contains all

required variables for the communication between
the PLC and the LinMot controller.

EnableDrive Bool Enables the drive. Is the motor not homed yet the
homing is performed and afterwards switched to
run mode, which is signalised with “TRUE” at
output “DriveReady”. Is the motor already homed it
goes directly to run mode. An other function of this
input is the error acknowledge. Is the input set low
(False) an occurred error is acknowledged.

QuickStopINV Bool This inverted input activates a QuickStop if it goes
low. As soon as the QuickStop is activated the
motor is decelerated and stopped. To go back to
run mode this input has to be set again and the
EnableDrive input has to be switched off and on
again. After QuickStop the motor is current less.

Go Bool On a rising edge a motion with the following
parameters is executed.

Position Real +/- 214748 Target position in mm

Velocity Real 0...2147 Maximal velocity in m/s

Acceleration Real 0...21474 Acceleration in m/s*2

Deceleration Real 0..21474 Deceleration in m/s"2

Table 1: Inputs of LinMotFBAbsoluteMove

Outputs

Name Data type Description

DriveReady Bool Shows if drive is ready to operate.

InPosition Bool Is set if the motor is in target position. It is only set if the motor is at
the position that has been set with the last evaluated command.

Warning Bool Active if warning is pending.

Error Bool Active if error is pending

ErrorCode Byte Error code of a pending error. (See manual ,Motion Control SW*).

ActualPosition Real Actual position in mm

ActualCurrent Real Actual current in A (Ampére)

Table 2: Outputs of LinMotFBAbsoluteMove
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States of LinMotFBAbsoluteMove

Figure 4 shows the different states of the function block. If the controller is started/restarted the function block
is in state “Switch On Disabled”. If the input “EnableDrive” is set it changes to state “Ready To Switch On”.
Thereby the “QuickStopINV” input has to be set to high! Is the motor already homed, this is the case for
example after an error acknowledge, it directly goes to operating state “Operation enabled”. Otherwise the
homing procedure is done.

If the “QuickStopINV” input goes low a QuickStop is immediately activated. The motor is decelerated and as
soon as it has stopped the motor becomes current less (Attention in case of vertical applications).

To go back to “Operation Enabled” after a QuickStop has been executed “EnableDrive” has to be set to 0 and
“QuickStopINV” to 1. After that “EnableDrive” can be set back to 1 again.

If an error occurs it changes to state “Error”. The error is acknowledged by setting the “EnableDrive” input to

0. After the error output goes low the “EnableDrive” can be set to 1 to go back to “Operation Enabled”.

Attention: If the “EnableDrive” input is low the motor is current less!

|

EnableDrive = 0

| Switch On Disabled pat
Error EnableDrive = 0
QuickStopINY =1
EnableDrive =
Homed = 0 Ready )
To Switch On Quickstop
EnableDrive = 1 T
Homed = 1
QuickStopINY =0
Homed =1
Homing ——| Operation Enabled EnableDrive = 0

Figure 4: States of LinMotFBAbsoluteMove
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Test program

In Main there is implemented a little example and the call of the function blocks.
It can be controlled with the visualisation included in the PLC program.

One can move to any target position with definable maximal velocity, acceleration and deceleration.
Start motion with GO button.

With the button “Start Cycle” set the motor moves cyclically between the four configurable positions.

Additionally the visualisation provides control of the parameter access function blocks.

LinMotFBAbsoluteMove Paosition 1 Config Position 2 Config
Pos1: 4.00 mim Pos2: 2.00 mm
- EnableDrive DriveReady 1 well: 010 miz WelZ 0.20 miz
. " b ~
I_ 1 QuickStopiNy \nPositian 1 Accl: 010 mis"2 Acc? 0.20 mis"2
Dect: 010 mis"2 Decz 0.20 mis"2
J o faind—0 wsit: TH200ms Wisit2: TR200mS
4.00 TaroetPozition Etrar 0 Position 3 Config Position 4 Config
00— maxvelociy EtrorCode —— 0 [hex] Pos3: §.00 mm Fos4: 0.00 mm
Weld: 030 mis “eld: 0.40 mis
010 — Accelerstion ActualPosition ——4.01 [mm] oS 030 miste Accd: 0.40 miz'2
010 — Deceleration Actusicurrent 008 [4] e O30 2 Dee: DAD 2
Wait3: T#200ms Waitd: T#200ms:
| Contrafiard (hex): 5 | Start Cycle
[ Statustord (hex) 4037 | [see main program)
[ Statevar (hex): Bl
[ MC Headler (hex): 100 |

LinMotFBADSReadRamParameter LinMotFEADSWrteRAMParameter
192168.2551.2.2 — Netid Dore 0 192168.255.1 2.2 — Metld B
1620000 — Port LRI slue 0 [hex] 16£0000 — Part Error
0 [dec]
_ | 0—Start Errar i | 0—Start ErroriD
1386 [hex] — UPID ErrarlD 0 [hex] 0 [hex] — UPID
0 [dec] — UPIDWValue

HNTI AG / LinMot | www.linmot.com | Tech. Support: support@linmot.com, +41 ()56 544 71 00, Skype: supportlinmot

Figure 5: Visualisation
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Contact
SWITZERLAND NTI AG
Haerdlistr. 15
CH-8957 Spreitenbach
Sales and Administration: +41-(0)56-419 91 91
office@linmot.com
Tech. Support: +41-(0)56-544 71 00
support@linmot.com
Tech. Support (Skype) : skype:support.linmot
Fax: +41-(0)56-419 91 92
Web: http://www.linmot.com/
USA LinMot, Inc.

5750 Townline Road
Elkhorn, WI 53121

Sales and Administration: 877-546-3270
262-743-2555

Tech. Support: 877-804-0718
262-743-1284

Fax: 800-463-8708
262-723-6688

E-Mail: us-sales@linmot.com

Web: http://www.linmot-usa.com/

Please visit http://www.linmot.com/ to find the distribution near you.

Smart solutions are...

www.LinMot.com
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