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modification of the content, duplication or reprinting of this documentation as well as distribution to third par-
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Festo SE & Co KG reserves the right to make modifications to this document in whole or in part. All brand and
product names are trademarks or registered trademarks of their respective owners.

Legal Notice

Hardware, software, operating systems and drivers may only be used for the applications described and only in
conjunction with components recommended by Festo SE & Co. KG.

Festo SE & Co. KG does not accept any liability for damages arising from the use of any incorrect or incomplete
information contained in this documentation or any information missing therefrom.

Defects resulting from the improper handling of devices and modules are excluded from the warranty.

The data and information specified in this document should not be used for the implementation of safety func-
tions relating to the protection of personnel and machinery.

No liability is accepted for claims for damages arising from a failure or functional defect. In other respects, the
regulations with regard to liability from the terms and conditions of delivery, payment and use of software of
Festo SE & Co. KG, which can be found at www.festo.com and can be supplied on request, shall apply.

All data contained in this document do not represent guaranteed specifications, particularly with regard to func-
tionality, condition or quality, in the legal sense.

The information in this document serves only as basic information for the implementation of a specific, hypo-
thetical application and is in no way intended as a substitute for the operating instructions of the respective
manufacturers and the design and testing of the respective application by the user.

The operating instructions for Festo products can be found at www.festo.com/sp .

Users of this document (application note) must verify that all functions described here also work correctly in the
application. By reading this document and adhering to the specifications contained therein, users are also solely
responsible for their own application.

© (Festo SE & CO. KG, D-73726 Esslingen, 2021)
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1 Downloading and installing FPOSB.lib

Downloading and installing FPOSB.lib

Codesys V3.5 SP7 patch 2 is a prerequisite for use of the library. The library is integrated into the project archive
of the basic project. Codesys V3.5 SP7 patch 2 and the basic project can both be found in the support portal.

1. First of all, Codesys version V3.5 must be installed.

Then extract the basic project by double clicking the project archive (select all files).

Extract Project Archive

Locations:

(@) Extractinto the same folder where the archive is located

() Extract into the following folder:
C:\Desktop\FPB_20160404

Contents:

Items | Comment |

Download infarmationfiles
Library profile
Referenced devices

Referenced libraries

8- B8
REEEE

Referenced visualizationstyles

[ Extract ][ Cancel
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Downloading and installing FPOSB.lib

2. As soon as all of the data have been extracted, a window similar to the following 2 screenshot should
appear at the left: (depends which Example Project are used)

Devices
=5 FPE Example CPYX-MI-VI CMMS
= CP¥_CEC_M1_V3 (CPX-CECM1V3)
=&l PLC Logic
=1L} Application
@ CNC settings
+-IJ) 00_CNCs
m Library Manager
= @ Task Configuration
=g Task_Motion
& PRG_FPosB_MOTION
= @ Task_Path_PreProces
-

] PRG_FPosB_PATH
VISU_TASK
@ VisuElems. Visu_Prg
*. Visualization Manager
@ Visualization
é“ PLC_Diagnosis (PLC-Diagnosis)
M crx_system (CPX_System)
=[] cam (canbus)
= ﬂi CAMopen_Manager {CANopen_Manager)
= ﬂj CMMS_ST_SoftMotion_1 (CMMS-5T_SoftMotion)
M&% Dx (5M_Drive_CAN_Festo_CMMS)
= m CMMS_ST_SoftMation_2 (CMMS-ST_SoftMation)
Hg¥ Dy (sM_Drive_CAN_Festo_CMMS)
= ﬂj CMMS_ST_SoftMotion_3 (CMMS-5T_SoftMotion)
MsF Dz (5M_Drive_CAN_Festo_CMMS)
+- "% SoftMotion General Axis Pool

Devices

= ﬂj |Device (CODESYS SoftMotion Win v3)

=2l PLC Logic
= *"‘_,: Application
ﬁ CMNC settings
+-12) 00_cncs
m Library Manager
= @ Task Configuration
= @ Task_Motion
] PRG_FPosB_MOTION
= @ Task_Path_PreProces
] PRG_FPosB_PATH
=58 vISU_Task
@ VisuElems. Visu_Prg
@.ﬁ Trace
1. Visualization Manager
@ Visualization
+- "% SoftMotion General Axis Pool
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=5 FPosE CPX-CEC_MI_CMMP_ T EVO2 SP7
= Device (CPX-CEC-M1-V3)
=-El] PLC Logic
=L} Application
.ﬁ CMC settings
@ CMC_Exampla_1
@ CMC_Example_2
ﬁ] Library Manager
= @ Task Configuration
= @ Main_Motion
] PRG_FPosB_MOTION
= Qfﬁs Task_Path_PreProcess
] PRG_FPosB_PATH
=55 VISU_TASK
@ VisuElems. Visu_Pra
+ Visualization Manager
@ Visualization
é“ PLC_Diagnosis (PLC-Diagnosis)
+ [J2 cPx_system (CPX_System)
=[] canbus (CANbus)
= ﬁ CAMopen_Manager (CAMopen_Manager)
=[] cMMP_as_c5_11A_P3_MO_SoftMotion (C
H&% D2 (SM_Drive_CAMN_Festo_CMMP)
= m CMMP_AS_C5_11A_P3_M0_SoftMotion_1
HWgP D3 (SM_Drive_CAN_Festo_CMMP)
+- % SoftMotion General Axis Paoal

Application Note — Festo_Positioning_Basic library — Overview FPosB Basicproject — 1.30



Downloading and installing FPOSB.lib

How to set active an application, if you have more than one applications in one project:

*- [ Device (CODESYS SoftMotion Win V3)
= @1] PLC Logic
= (0 [Application

& oncsef & O —

+-12) 00_CNG Copy

m Library 1 Paste
FB_SEL » Delete
*-[E] Main_PR

= @ Task Co Properties...

= @ Tas| 177  Add Object »

@ I Add Folder...
8| .

Edit Object
= @ Tas| . :
-

@ Edit Cbject With. ..
VIS Set Active Application

@ 25  Login
@,ﬁ Trace q..ﬁ
+ Visualization Manager

=k
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Basic project overview

2 Basic project overview

The structure of the project is explained in this section in order to provide an overview.

The user is responsible for any changes made to the project. The basic project provides a basis with which a sys-
tem can be quickly commissioned.

The most important functions of the basic project are included in the “Devices” and “POUs” tabs.

L

4|
S Devices ||[] POUs | Modules

2.1 Devices

The “Devices” section in the sample project can be roughly subdivided into 5 groups:

Devices
=3 FPosB_CPX-CEC_MI1_CMMP_T_EVO2 SP7
= Device (CPK-CECM1-v3)
=18 PLC Logic
=1L} Application
.@ CMC settings
@ CMC_Example_1

1
@ CMC_Example_2
ﬁ] Library Manager

= @ Task Configuration —

= ﬁ Main_Motion
] PRG_FPosB_MOTICN
= @ Task_Path_PreProcess
] PRG_FPosB_PATH
= -3% VISU_TASK
@ VisuElems. Visu_Prg
* Visualization Manager
@ Visualization } 3
é’ PLC_Diagnosis (PLC-Diagnosis)
+-[J2 cPy_system (CPX_System)
=[] canbus (CaNbus)
= ﬂj CAMopen_Manager (CANopen_Manager)
=[] cMMP_as_c5_11A_P3_M0_SoftMotion (CMM
H&* D2 (SM_Drive_CAN_Festo_CMMP) 4
=[] cMMp_as_c5_11A_P3_M0_SoftMotion_1 {CM
H&# D3 (SM_Drive_CAN_Festo_CMMP)
+- % SoftMotion General Axis Pool 5

2.1.1 CNCsettings und 00_CNCs

Additional active function blocks can be selected by the user in the CNC settings (path pre-processors tab). 5
blocks are already active in the sample project.

Page 8 of 18 Application Note — Festo_Positioning_Basic library — Overview FPosB Basicproject — 1.30



Basic project overview

@ CHNC settings [Device: PLC Logic: Application] x -
Path preprocessors | preinterpolation | Table editor |

Available function blocks Active function block instances

SMC_AvoidLoop > SMC_TranzlateQueus3D X
SMC_ExtendedVelodtyChecks SMC_RotateQueus2D

SMC_LimitDynamics SMC_TranslateQueus3D

SMC_LimitCircularyelocity SMC_RoundPath ~
SMC_ObjectSplitter SMC_SmoothPath

SMC_RotateQueus2D SMC_SmoothAddAxes

SMC_RoundPath SMC_ToolCarr b
SMC_ScaleQueue3D SMC_LimitDynamics

SMC_SmoothAddAxes SMC_ExtendedVelocityChecks

SMC_SmoothPath SMC_ChedkVelodties

SMC_ToolCorr
SMC_TranslateQueus 3D

Sample CNCs can be found in the Applicaltion Tree. These can be used to test the library’s CNC mode.
The user can save his own CNCs here later.
=1} Application
@ CMC settings
@ CMC_FExample_1
@ CMC_Example_2

2.1.2 Task configuration

A total of three tasks are set up in the task configuration: Task_Motion, Task_Path_PreProcess und VISU_TASK.

= @ Task Configuration

e @ Main_Motion
] PRG_FPosB_MOTICN
Task_Path_PreProcess
] PRG_FPosB_PATH
VISU_TASK
@ VisuElems. Visu_Pra

- &
=&

Task_Motion

PRG_FPOSB_Motion is invoked by this task, which is responsible for configuration and input/output process
data.

This task has highest priority within the application and is invoked cyclically every 8 ms.

Application Note — Festo_Positioning_Basic library — Overview FPosB Basicproject — 1.30 Page 9 of 18



Basic project overview

Corfiguration |

Watchdog
Enable

Time (g.g. t£200ms): |

Sensitivity: | i

gb Add Call % Remowve Call [2 Change Call | & Movelp & Move Down | ™= Open POU
. g P P

Pou Comment
PRG_FPosB_MOTION

Note 1: The sync signal in the CANopen_Manager is also set to 8 ms (see section 4.1.4).
Note 2: Task_Motion must also be assigned to the controller’s bus cycle task.

Edit Licenses. ..
PLC settings
Bus cyde options
PLC shell Bus cyde task: Task_Mation i

u dG
|I SETS and Groups Addtional settings

Task_Path_PreProcess

The task invokes PRG_FPOSB_PATH, which is responsible for preparing the path. The priority is lower and the
interval is greater than for Task_Motion.

Configuration

|

Watchdog
Enable

Time (g.q. t¥200ms): |

Sensitivity: | 1

EMOVE nge ove 3 Move Down | 7= Open
&k Add Call 3 R Call [ Change Call | # MoveUp % MoveD *= Open POU

pou Comment
PRG_FPosB_PATH
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Basic project overview

VISU_TASK

This task processes the actual visualisation. Since this is the direct interface to the user, neither high priority nor

a short cycle time are required. There’s no need to adjust these data because they’re set automatically when a
WebVisu is added.

Corfiguration |

Priority { 0..31 ): 31

Type

[Eyﬂc T ] Interval (e.g. t#200ms): 100

Watchdog
[] Enable

gk Add Call < Remove Call [&f Change Call & Move Up Mowve Down Open POU

PaU Comment
VisuElems.Visu_Prg
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2.1.3 Visualisation

The visualisation can be evoked here directly at the Codesys level. The visualisation is prepared to the extent
that it can be used to operate all essential functions.

This visualisation can also be invoked via a web browser.
The WebVisu is invoked via the following address:

http:// <IP_address of web server>:8080/webvisu.htm

Further details are included in application note 04 visualization and in OnlineHelp of Codesys (keyword: visuali-

zation).

Festo_Positioning_Basic_3

Operation Mode

No Mode

Configuration Mode

Homing Mode

Jogging Mode

Stepping Mode

PTP Mode

Internal CNC Mode

External CNC Mode

Enable System

Reset System

Ack Error

Select Coordinate
System

MCS
uc
WPC5

I

Override [0

!

Please change the operation mode on the left side

Config Done

Is Portal

ReadyTo Enable
Enabled

Homed

Resetting

Busy

Step Mode Active
Step Done
IsMoving

Halt Active
Interrupt Active
Aborted

Motion Complete
Path Corr Active
M_Active

Error

IPO Done

Drive present

Drive homed

MCS | UCS | WPCS

OP-Mode ‘ Diagnosis ‘

X 0.000 0.000 0.000
Y 0.000 0.000 0.000
Z 0.000 0.000 0.000
v 0.000 0.000 0.000
W 0.000 0.000 0.000
CS Quality 1.000 1.000
Act. Velocity 0.000
Act. Override 50
CNC Prg Name:

No_CNE

Page 12 of 18
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Basic project overview

2.1.4 CAN bus

In the case of CAN bus, all settings such as baud rate and node ID are set by means of the software. These set-
tings must coincide with those of the controller.

Bit rate / baud rate (CAN bus)

= ﬂj |CANbus {CANbus)
= ﬂj CAMNopen_Manager (CANopen_Manager)
=[] cMMP_as_c5_11A_P3_M0_SoftMotion (CMMP-AS-C
Mg* D2 (SM_Drive_CAN_Festo_CMMP)
=[] cMMP_as_c5_11A_P3_MO_SoftMotion_1 (CMMP-AS
&% D3 (SM_Drive_CAN_Festo_CMMP)

General

General
CANbus I/O Mapping Network: 0 = cn"
Status Baudrate (bit/s): 1000000 -

Information

Activating the sync signal (CANopen_manager)
= [l camMbus (CANbus)
= ﬂj |CANupen_Manager (CAMopen_Manager)
= [ cMMP_as_c5_11A_P3 M0_SoftMotion (CMMP-A5-CE
H&# D2 (SM_Drive_CAN_Festo_CMMP)
= [ cMMP_as_c5_11A_P3_M0_SoftMotion_1 (CMMP-AS-
Hs# D3 (SM_Drive_CAN_Festo_CMMP)

General
| General

CANopen If0 Mapping Node ID: 125 2 [ Check and fix configuration... ] cn "Op@r‘l

Status

Autostart CANopenManager Polling of optional slaves

T A Start Slaves NMT Error Behaviour: |Restart Slave - ]

[T] NMT Start All {if possible)
Guarding
Sync TIME
Enable Sync Producing
COBD (Hex):  16% m
Cyde Period (ps): 3000 EI

Window Length (us): [0 =

Enable Sync Consuming

CAN bus participants

Since three controllers are used in our example, three CAN participants are added — each as a CMMS-ST soft mo-
tion axis.
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Basic project overview

A name is assigned to each axis so that the participants are unique.
The following table applies in this respect:

Node ID 2D gantry / XY gantry |Linear gantry In the sample project
(T-Gantry)
1 Motor 1 (2D gantry) / X [X D1

2 (1 for M1 T-Gantry Example)

Motor 2 (2D gantry) / Y

Motor 1 (linear gantry)

D2 (Motor1)

3 (2 for M2 T-Gantry Example)

Z

Motor 2 (linear gantry)

D3 (Motor2)

4 A/U A/U D4

5 B/V B/V D5

6 C/W C/W D6
Table 1:  Labelling

=[] canbus (CAMNbus)
= m CAMopen_Manager (CAMopen_Manager)
=[] cMMP_as_c5_11A_P3_M0_SoftMotion {CMMP-AS-CE
s |D2 (5M_Drive_CAN_Festo CMMF)
=[] cMMP_as_C5_11A_P3_M0_SoftMotion_1 (CMMP-AS-
M&* D3 (5M_Drive_CAN_Festo_CMMP)

The CAN settings for the added axes are suitable to the greatest extent and don’t have to be changed as a rule.
Only the node ID and the CNC limits have to be adjusted.

General

General
FOOS Node ID: |1 = [ SDO Channels {1/1 active) J c n N QnEN
<D0 Enable Expert Settings [] optional Device

[ Enable Sync Producing [ No initizlisation [C] Reset Node: Sub:001 -

CANopen I/O Mapping

Nodeguardin
Status 9 9

General Axis type and limits Velodity ramp type

Software limits

[T virtual mode *) Trapezoid
Scaling/Mapping [ Activated Negative [u]: 0.0 -,
) Modulo @ 5in

Positive [u]: 1000.0 .

Commissioning @ Finite [u] - Quadratic

Software error reaction

SM_Drive CAN_Festo_CMMS: I/O
Decelerate

Mapping
Status

e T Limits for CNC (SMC_ControlAxisBy*)

Velodity [u/fs]: Acceleration

1e3 1e5 1e5

Deceleration [u/s2]: [u}

Deceleration

) Quadratic (smooth)

Identification

Max. distance [u]: 0 D: 7

Position lag supervision

deactivated -

Lag limit [u]: 1.0

The dynamic limit values for the individual axes depend on the limit of the axis (technical data) and the applica-

tion.

If scaling/mapping is accordingly adapted, these values are in mm/s and mm/s2.

If any axes are physically unavailable, they can also be simulated. The corresponding controller is optionally set
to this end and the virtual mode is activated (see fields highlighted in green).

Scaling/mapping

Due to the fact that the soft motion modules work with soft motion units, these must be defined.
It’s advisable to adjust these settings such that one soft motion unit is equal to one millimetre at the kinematic

system.

Page 14 of 18
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Basic project overview

For the T-Gantry in the Example Project without gearbox, this results in the following setting for motor 1 and mo-
tor 2 controllers, because the feed constant is equal to 100 mm per revolution:

General Scaling
[ 1rwert direction
Scaling/Mapping 65536 increments < => motor turns 1
1 motor turns <=> gear output turns 1
Commissioning
1 gear output turns <=3 units in application 100

SM_Drive_CAMN_Festo_CMMP:

These settings can be also changed within the library itself. Please refer to chapter 1.1.2 GVL_Config in the doc-
ument 03 Configuration H-T-XY-Gantry and coordinate systems.

2.1.5 EtherCAT

CMMT servo drives do not support CANbus. These servo drives are able to communicate via EtherCAT, Profinet
or Ethernet/IP. In this example we focus on EtherCAT because the drives are connected with a PLC (CPX-E-CEC-
M1) via EtherCAT.

Cycle time & sync offset

For most softmotion applications a cycle time of 8ms is sufficient. The sync offset should be set to 50% to avoid
any issues with different sign and interpretations of it.

EtherCAT master setting

General Autoconfig Master/Slaves Ethercn-r'q—“
Sync Unit Assignment EtherCAT NIC Setting
EtherCAT /O Mapping Destination address (MAC) |FF-FF-FF-FF-FF-FF Broadcast [ | Enable redundancy
Source address (M,’.\C:] 00-00-00-00-00-00 Browse...
EtherCAT IEC Objects
MNetwark Name |ecat
Status () Select netwark by MAC (®) Select network by name
LT Distributed Clock Options
Use LRW instead of LWR/LRD
Cycle time 8000 ps [ Use LRW instead of LWR/

Ak [k

Sync offset = [] Enable messages pertask

Automaticrestart slaves
|:| Sync window monitoring

Syncwindow 1 2 s

EtherCAT task setting

2 BherCAT_Task X
Configuration

Priority { 0..31 ) |1

Type

5 Cydlic w~ Interval (e.g. t£200ms) |8

EtherCAT devices

Devices need to be added accordingly to their physical connection. For further details please check EtherCAT
specifications.
The assignment of devices to the specific axes is done later in the configuration.
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The dynamic limit values for the individual axes depend on the limit of the axis (technical data) and the applica-
tion.

General Axis type and limits Velodty ramp type

g/ [ virtual mode SE"”EFE "mit’; . O Trapezoid
Scaling/Mapping Activate Negative [u]: .

(O Modulo Q sinz
Positive [u]: 1000.0 .
Commissioning @ Finite ] (®) Quadratic
) . (O) Quadratic (smoath)
SM_Drive_EtherCAT Festo_CMMT_ Software error reaction
ST: 1/0 Mapping Deceleration [ufs2]: l:l Identification
SM_Drive_EtherCAT_Festo_CMMT_ Max. distance [u]: l:l D:
ST: IEC Objects
Status Dynamic limits Position lag supervision
Velocity [u/s]: Acceleration [ujsZ]  Deceleration [ufs2]  Jerk [ufs=]: deactivated ~

iiagnauy |1000 | |10000 | |10000 | |100000 | Lag limit [u]: 1.0

Based on the settings in Festo Automation Suite these values are usually in mm/s and mm/s?

Scaling/Mapping

You do not have to change any settings here as the needed scaling is done in Festo Automation Suite for each
servo drive.

Keep these values

Mator Type Scaling
[] Invert direction

Scaling/Mapping @ Rotary 1000 increments <=: motor turns

o () Linear
Commissianing

1 gear output turns <=> units in application _
SM_Drive_EtherCAT_Festo_CMMT_ -

General

motor turns <=> gear output turns

ST: /O Mapping
SM_Drive_EtherCAT Festo CMMT_ Mapping
ST: IEC Objects [] Automatic mapping

FPosB provides also a possibility to adapt the feed constant within the library (Please refer to chapter 1.1.2
GVL_Config in the document 03 Configuration H-T-XY-Gantry and coordinate systems).

Using CMMT drives it is not recommended to change it within Codesys because you also have to take care about
the settings in Festo Automation Suite. So every needed change should be also done in Festo Automation Suite
to avoid any problems.

2.1.6 Soft motion general axis pool

If no kinematic system is available or if components will only be simulated, e.g. for test purposes, virtual axes
can be added.

=% SoftMotion General Axis Pool
& Dx_virtual (SM_Drive_Virtual)

2.2 POUs

Roughly speaking there are two important groups for the user where the POUs are concerned: 00_GVLs and
00_Main_Motion.
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=] FPE_Example CPX-MI-V3 CMMS
=12 Main_Moition
=) MAIN_PRG
=) 00_GVLs
@ cv_cne
@ cvL_conFic
@ cvL_Motion_FB
@ cvL_Mation_INOUT
=-I2) 00_Main_Motion
=-|Z] PRG_FPosB_MOTION (PRG)
@; act_MotionControl
PRG_FPosB_PATH (PRG)
+-{2) VISU_FPosB
GlobalTextlist
m Library Manager
f} Project Settings

2.2.1 00_GVLs

Basic settings for CNC (GVL_CNC) and the system (GVL_Motion_INOUT) are entered, the system is configured
(GVL_CONFIG) and function blocks are instanced (GVL_Motion_FB) in the four global variables lists. Further in-
formation can be found in section in application note 03 configuration H-/T-/XY-gantry.
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2.2.2 00_Main_Motion

This part is responsible for the system’s actual motion generation. The PRG_FPOSB_MOTION program invokes
the act_MotionControl action, in which the configuration, input and output data and the visualisation are in-
voked.

The previously defined variables are assigned to the individual modules. Using the input data as an example,
this results in the following:

PRG_FPosB_MOTION.ACT_MotionControl X

Config_Data
fblnput_Value f?
ML DEE FPosB.FB_TARGET_PROCESS_VALUE —{
h ADR({g_stineMOP) |7DEMDP
Output_Data ADR(g_stin.stCw]) F———————pstcw

g_stineSetCs | SetCS
Visu g_stin.stUCS stUCS
“ostnsPCS | Lwecs
ADR(g_stIn.stDynPtp) IipstDynPtp
ADR(g_stIn.stPosPtp) —————pstPosPip
ADR(g_stin.stDynJogStep) '7 pstDynJogStep
ADR(g_stinIrStephnidth) Ii plrStep\tfidth

g_stln.eSelectlxis Selectluis
g_stln.sCNCFilePath sCHNCFilePath
g_stin.uilserCNCNo uilJserCNCHNo

g_stln.stCNCCorrFarameters Iistc NCCorrParameters
g_stin.uiDverride I— uiOverride

g_stln.xEnableRampln IixEnableF{ampln

g_stln tRamplnDelay Iitﬁa mplnDelay
ADR(g_stin.stCNCWarList) IipCNCVarList
ADR(g_stin.stDefaultDynCNC) IipstDefaultDynCNC
ADR(g_stIn.stDefaultDynFFCNCGO) |— pstDefaultDynFFCHNCGO
ADR(g_stin.parCNCUser) IiparCNCUser

gstGantryDataRef HstKineDataRef

The PRG_FPOSB_PATH program simply invokes path preparation with the corresponding DataRef structure (see
GVL_CONFIG).

PRG_FPosB_PATH x
1 PROGRMM FRG_FPosB FATH

- Z WAR
3 fbFHE : FPosB.FB_PATH PREFROCESS;
4 END VAR
1 fbFHP (stKineDataRef:= gatGantryDataRef) ;
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