Application Note

FESTO

Festo_Positioning_Basic library -
Internal and External CNC List

Commissioning of a selected system with the FPosB

Festo_Positioning_Basic library is explained step by step, so
that it’s successfully integrated into the user program.
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Copyright Notice

This documentation is the intellectual property of Festo SE & Co. KG, which also has the exclusive copyright. Any
modification of the content, duplication or reprinting of this documentation as well as distribution to third par-
ties can only be made with the express consent of Festo SE & Co. KG.

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)
Internet:  http://www.festo.com
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CNC List

1 CNCList

FPosB can list or scan the Internal and External CNCs automatically and store it in the output structure stCNCList.
Both, the Internal and External CNC, can be found in an dedicated array of string.

For the Internal CNC, this array contains the CNC Name.
For the External CNC, this array contains the CNC Name including the storage path of the CNC-File.

g stlut.stCNCList.

d[arStrExternalCNCPath | [ internal CNC Lisf

& arStrinternalCncName
& uiMaxBxternalCNC
& uiMaxInternalCNC

1.1 Internal CNC Mode List

Visualization Codesys

1 [ Auto listing/scanning of Internal CNCs.

same order like the Codesys Project. Except the 3" CNC, the reason for that will be explained later.

In general the auto scan process list the CNCs in the same order like the Codesys-Project.

The CNCs will be listed in the g_stOut.stCNCList.arStrinternalCncName, the Visualization on the left side has the

=-E[pLC Logic

ernal CNC No  Sert 3
nternal CNC No [ Start =} Application

& CMC-Einstellungen

|C NC_1 - ‘ | Halt

o o

| MNext Step ‘

|Enab|e3atthrrection ‘

| NoAbortByEMCYEr ‘

|
|
|A | Quick Stop ‘ =5 one
|
|

NC 2 e | Abort @ CNC_1
FB_PICK_AND_PLACE_CYCLIC [ AckM Function & one_2
NC3 [(Ack AllM Functions | & cne_3
4 [ Enable Step Made | & one_a

@ CNC_Example_1
@ CNC_Example_2
@ CNC_Example_3

@ CNC_Example_4
@& cNC_Path_1
@& one_path_2
& cne_Path_3
& cne_path 4

| UpdateCnclist ‘

R E R E RS EEEE

2 | Manual List of the Internal CNCs Method 1

If there is a need for individual order of the CNC List, this can be done by manual declaration of the CNCs into the
CNC list in g_stIn. This can be found in the GVL_Motion_INOUT.

e.g CNC_Example_1 and CNC_Example_2 is now listed in the first and second place in the list instead of CNC_1
and CNC_2 compare to the example above.

The scan procedure will automatically recognize the occupied space from the user in the list and will automati-
cally list the remaining CNCs into the free space. It will also recognize the CNC which is already set by user and
will not double list it into the Array.
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CNC List

Visualization

Codesys

nternal CNC No

Start

|

|' | CNC_Example_1

Halt

(CNC_Example_1

Quick Stop

CNC_Example_2

Abort

FB_PICK_AND_PLACE_CYC

Ack M Function
Ack All M Functions

Enable Step Mode

i

g_stIn : FECSB.FPB_INPUT_DATA 1=
eMOP

//SECH

o PESQEL P @ @

(*FPB ‘)

FPosB.eNoMode,
gstCW,

FROQR M@ G @ @ @

|

|' | ICNC_Example_1

Halt

CNC_Example_1

Quick Stop

CNC_Example_2

Abort

FB_PICK_AND_PLACE_CYCLIC

Ack M Function
Ack All M Functions
Enable Step Mode
Next Step
PathCorrection

NoAbortByEMCYErr

m
e
&
=
™

UpdateCnclist

Next Step - - .
EnabloPathCo : tRampInDelay A
febiErEmonEchen STCNCVarLisc := (wllumbervars : psvVarlist
NoAbaortByEMCYErr stDefaul tDynCHC = (1rVe . 1000, lrDec:
3tDefaultDynFFCNCGD := (lrVel: . lricec: 0, lrDec:
parCNCUser = [ {ADR (CHC_Example 1)),
(ADR(CNC_Example 2} )
1 // Max.256 CNC_Example 1
lL 1
3 | Manual List of the Internal CNCs Method 2
The CNC order can also be changed in the code.
nternal CNC No Start POUs * 1 X

=) FPosB_CECC_X_EMCX_H EVO3 P12
=2 Main_Moition
=12 00_GVLs
@ cvL_cne
@ cvL_conFiG
@ cvL_Motion_FB
@ GvL_Motion_INOUT
=I2) 00_Main_Motion

@ ACT_MotionControl

PRG_FAIEB_PATH (PRG)
{3l ClnhalTevt ist
[, PRG_FPosB_MO

= z fbPick n Flace EVO3(
xGotoParkPos

4 pstDynamic

5 pstDynamichddhxzes
€ xRepeat

7 ¥RlreadyPicked
pstPickPos
pstPlacePos

1a pstParkPos

11 xTeachPickFos
xTeachPlaceFos
xTeachParkFos
xhckPickOrFlace
1rTUpPosi
lrRadius

1 udiPickTimer
udiPlaceTimer
xPickPosReady
20 xPlacePosReady
21 pCNC

22 xPick

23 xPlace

2 iPickCounter
iPlaceCounter
udiCycle
udiCycleTime

stKineDataRef

©OR

g_stIn.parCNCUser[3]

=21 Prg_FPosE_MOTION (PRG)

----- [Z4 aGE_PIcKk_anD_PLACE

tCycleTimePickPlace =:

-

ACT_PICK_AND_PLACE x [ g GVL_Motior

=y
:= ADR{gstDynPnP),
:= ADR (gstDynPnF_Addhxes),

'
:= ADR({gstPickPos),
:= ADR({gstFlacePos),
:= ADR({gstParkPos),

'
gstGantryDataBef) ;

:= fbPick n_ Place EVD3.pCNC:
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CNC List

1.2 External CNC List

The External CNC Mode operates with CNC files which are located in the flash memory of the PLC or MicroSD
Card. The scan procedure will, depends on the operating PLC, scan the specific CNC folders and list up all CNC
Files in the folder. The whole file list will be written after the scan into the following Array of String:

g stOut.stCNCList.arStrExternalCncName

Visualization Codesys

You can put your CNC files in a specific folder on the PLC.

For CECC-X Internal flash storage: ‘//ffx/codesys/_cnc’ Or'_cnc'
For CECC-X MicroSd Card: ‘/mnt/sdcard/_cnc

For CECC-X USB Memory Stick: '/mnt/usb/_cnc'

For CPX-E-CEC-M1-... Internal flash storage: ‘//ffx/codesys/prj/_cnc’
For CPX-E-CEC-M1-... USB Memory Stick: '/mnt/usb/_cnc'

For CPX-E-CEC-M1-... ftp: ‘/mnt/ftp/_cnc*

Soft_PLC: ‘C:\_cnc’

_cnc” Folder should always be located in the root of the MicroSD-Card or USB-Storage.
All CNC files in the above folders will be automatically scanned and added to the CNC list.

Please take care of ¢/ and ‘\’ because of SoftPLC (Windows) and PLC (Linux)

The CNC file path can also directly written into g_stIn.sCNCFilePath like
g_stIin.sCNCFilePath := ¢/_cnc/CNC_PathSmall_File.cnc’;), if for example you are using another folder to
save the CNC File.

CNC File Path Start

[- f/codesys/_cnc/CNC_PathSmall_File.cnc | -‘

| g_stin.sCNCFilePath := '/specific
L I folder/CNC_PathSmall_File.cnc';
|

Quick Stop

Ack I'\'lFunc:icnsl or

[ Enable Step Mode | Standard Path of the PLC:

g_stIn.sCNCFilePath :=
'/_cnc/CNC_PathSmall_File.cnc';

' ffffx/codesys/_cnc/

\

\

\
Default Path for External CNCs } -

\
E-CEC-M1 : '//ffx/codesys/prj/_cnc \
inPLC : 'C\_cnc ‘
CPX-E-CEC-M1 (ftp):
/mnt/ftp

g_stOut.stActiveCncSource.sCNCName =
'/ffx/codesys/_cnc/CNC_PathSmall_File.cnc';
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1.3 Manual restart of the scan procedure

Visualization

Codesys

1 | The Internal and External CNC will be scanned once at start of the Codesys project (reset cold or Power cycle)
This can also be manually triggered, when new files are added to the PLC or the SD Card.

CNC_PathSmall_File.cnc

|v| l Halt |

Default Path for External CNCs

CECC-X-..: '}/

/codesys/_cnc/"
WinPLC : 'C\_cnc'

CPX-E-CEC-M1 (ftp):
/mnt/ftp’

CPX-E-CEC-M1 :'//ffx/codesys/pr)/_cnc

[ ouicksip |
[ Akt |
Ack All M Functions |

NoAbortByEMCYEr |

— e |

rising edge:

g_stin.stcw.xUpdateCnclList := True;
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