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General information:

This document is intended for qualified, trained and instructed professionals. The data provided in this document
are no guaranteed specifications, in particular with regard to functionality, condition or quality in the legal sense.
The information in this document is intended only as simple indications for the implementation of a specific, hy-
pothetical application, and in no way as a substitute for the operating instructions of the respective manufacturers
or the design and testing of the respective application by the user. The respective operating instructions for Festo
products can be found under www.festo.com. The user of this document must ensure that each function described
herein works properly in his application. The user remains solely responsible for his or her own use of this docu-
ment, even by studying this document and using the information mentioned therein. This also applies to any soft-
ware (in source code and/or object code) that is made available to the user as an appendix to this document.

Rights of use of the software:

If software is made available to the user as an appendix to this document, the user is granted a simple and unlim-
ited right of use hereto. This right also includes the processing and distribution of the software to third parties in
edited or unedited form. The User is not permitted to use the name "Festo" to endorse or promote products de-
rived from the Software without express prior written permission.

Software is provided to the user "as is". Festo does not assume any warranty or guarantee with regard to soft-
ware. Festo's liability for damages of any kind arising from the use of the software is limited to intent and gross
negligence.

Legal Notices:

©Festo SE & Co. KG, all rights reserved. A change in content and form is only permitted with the express written
consent of Festo SE & Co. KG. Festo grants the user the right to reproduce this document in a form that remains
unchanged in terms of content and form and to pass it on to third parties.

© (Festo SE & CO. KG, D-73726 Esslingen, 2026)
Internet:  http://www.festo.com
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Introduction

Introduction

This application note demonstrates the integration of the Festo SFAB 10-Link Flow Sensor with Siemens PLC

through PROFINET using CPX-AP |O-Link Master module.

Festo_SFAB_Connect maps the SFAB Flow Sensor reference structure and serves as the foundation for
all other function blocks.

Festo_SFAB_Monitoring reads and decodes the cyclic process data input of the SFAB Flow Sensor in-
cluding flow rate temperature and SSC status.

Festo_SFAB_System_Command Executes |0-Link acyclic system commands for the SFAB Flow Sensor
including teach reset and recorder control commands.

Festo_SFAB_Diagnostics reads diagnostic data from the SFAB Flow Sensor including device status 10-
Link events and supply voltage.

Festo_SFAB_RecorderMode controls and reads the volume recorder mode of the SFAB Flow Sensor in-
cluding run pause reset and recorder data readout.

Festo_SFAB_Flow_Monitoring reads acyclic flow monitoring data including minimum maximum and
averaged flow rate values and resets MDC1 statistics.

Festo_SFAB_Flow_Parameters reads and writes SSC1.1 SSC1.2 and SSC1.3 flow switching signal chan-
nel parameters including setpoints mode and logic.

Festo_SFAB_Device_Parameter reads and writes device configuration parameters including measure-
ment output display filter and access lock settings.

TFE2 res
“Festo_SFAB_Flow Monitorin

“Festo_SFAB_Connect” = - )
EMN ENO
EN ENOD stSFABRef xEnabled
HW_ID stSFAB RE‘f “Enable wError
15ensorFlowRa nge *ReadAcyclicData wErrarCode
iFlowlnit *ResetStatistics sErrorDescription
. s5tatus

xTermperatureUnit

rFlowRate
*55C11_FlowMonitoring
*55C12_FlowMonitoring
¥55C13_VolumeMassPulse
stFlowMonitaring

SFE UWBT

*Festo_SFAB_Monitori
Esio —Monitoring® “Festo_SFAB_System_Command”

"EN EMNO
stSFABRef xEnabled EN ENO
xEnable xErrar stSFABRef xDone
sErrorDescription *Execute *Busy
"F|°.“'R‘l“e iSystemCommand xErrar
*55C11_FlowMonitoring WErrorCode

*55C12_FlowMonitoring
*55C13_VolumeMassPulse
rfemperature
x55C21_TemperatureMonitoring

sErrorDescription

x55C22_TemperatureMonitoring
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Introduction

WFBS
“Festo_SFAB_Diagnostics®
TEM END
stSFABRef =Done
' xExecute xBusy
»Error
wErrorCode

sErrorDescription
uilOLinkErrorCount
sDeviceStatus
astiOLinkEvent

rsupphyVoltage

WB10

EM
stSFABRef
*Execute
Wit

WFB9
“Festo_SFAB_Flow_Parameters”
ENO
xDone
xBusy
xError
wErrorCode

st55C11_Parameters
st55C12_Parameters
st55C13_Parameters

“Festo_SFAB_Device_Parameters™

IEM
stSFABRef

' xExecute

Mrite

stDeviceParameters
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EMO

xDane

xBusy

*Error
wErrorCode
sErrorDescription
s5tatus

sErrarDescription
s5tatus

¥FB6

“Festo_SFAB_Recorderiode”
'EN EMNOD
stSFABRef xDone
' xExecute xBusy
' xstartRec xErrar
' x5topRec wErrorCode
' ®fesetRec sErrorDescription
55tatus
stRecorderData
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1.1 Software Used

Introduction

Software Name Software Version
TIA Portal V14.0

Festo Automation Suite V2.12.0.436
CPX-AP Plug-in V1.11.0.11

SFAB IODD File V1.3.17
CPX-AP-.-PN GSDML V20260810
Festo_SFAB_PN_IOLink Library V1.0

Table 1.1: Software used

1.2 Hardware Used

Device Name Device Type Version / Firmware
Siemens S7-1500 Based on Version / Firmware
SFAB-.-PNLK Flow Sensor SFAB-200 Vv8.8.29

CPX-AP Head Module CPX-AP-I-PN-M12 V1.7.4

CPX-AP 10-Link Master CPX-AP-I-410L-M12 V1.6.6

AP Communication Cable

NEBC-D8G4-ES-0.5-N-S-D8G4-ET

Version Free

M12 —RJ45 Ethernet Cable

NEBC-D12G4-ES-0.5-5-D12G4-ET

Version Free

Ethernet Cable

Version Free

Table 1.2: Hardware used

ﬁ Note

e The hardware mentioned above is specific to this application note and may vary depending on

user requirements.

e This Application note is applicable to both CPX-AP-A-PN and CPX-AP-I-PN and is therefore referred
to collectively as CPX-AP-_-PN.

e For this Application note, CPX-AP-I-PN is used.

Application Note — SFAB-.-PNLK with Siemens PLC through Profinet using CPX-AP 10-Link - 1.10 Page 7 of 61
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1.3 Topology Overview

Work Station

Ethernet Connection
Profinet Connection

10-Link Connection
AP Connection

SFAB-200

Ethernet Switch

NETGEAR FS108

...... T T

1516-F-3 PN/DP
o CPX-AP-I-EC-M12

i Y @3\ CPX-AP-l-aI(L)\L-Mlz
~ reso
o N FEs‘rxJ
To e
- w [T
& =

O@®

| Xrio- apcom -xf20

A0

01 - K28V - XDY

20
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Hardware Overview

2 Hardware Overview

2.1 SFAB -.- PNLK Product Overview

2.1.1 Product Desing

’

N

Fig. 1: Control elements and connection elements

Pneumatic port 1 EI Plug for M12 electrical connection
Display Pneumatic port 2

[B] key Mounting slide for DIN rail

[Edit] key mounting and wall mounting, rear
[A] key EI Hole for panel mounting

2.1.2 Display Components

-' OutA OutB| ' li?lutplutclis;::layr

_Qutc C_]_'UtD' Main display, e.g. measured value
Volume bar graph

Sub-display, e.g. unit

Status indicator, e.g. analogue

output

— E Flow rate bar display
— HJ

==y

E]il_'_' Anlg| qt

D

Fig. 2: LCD display

Puls
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Hardware Overview

2.1.3 Symbols on the display

Example for Meaning
LCD display
Output display
“OuthA’ Switching output OutA selected, flashes when 10-Link is active.

“OuthA’ Switching output OutA set.

‘Outc Volume pulse OutC selected, flashes when 10-Link is active.

- “QutC Volume pulse OutC set.
‘OutB’
‘OutB’

Switching output OutB selected.

- Switching output QutB set.

‘Pulse’ Volume pulse selected.

‘Anlg’ Analogue output selected.

Information/input display

Graphic display of flow measurement

=
=
=
=
Graphic display of volume measurement
=
=
=
||
‘q Input signal flow rate selected.
“t' Input signal temperature selected.
‘Lock’ Security code activated.
‘Spec’ Special menu selected.
‘Option’ llluminates when parameters having a special influence on the

measured value indicator have been changed compared to the

factory setting: reference condition (standard), gas.
L __________________________________________________________________________________________________________________|

Tab. 2: Symbols on the display
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Software Configuration

3 Software Configuration

This chapter describes Siemens TIA Portal software configurations such as creating a new project and adding
the controller to the project, installing CPX-AP-.-PN GSDML file, configuring CPX-AP devices, configuring the
SFAB flow sensor and adding Festo_SFAB_PN_IOLink library to the project.

3.1 Creating a New Project and Adding the Controller in TIA Portal

Step 1

TIA Portal V14
I E App

Open the TIA Portal V14 software (Windows Start >> Siemens Automation >> TIA Portal V14).

Step 2

Totally Integrated Automation

Create new project

Projectname: |Sample_Code 9

Path: SFABISiemensl03. Sample Code

@ Open existing project

]
T | Version: [V14 [=]
J

@ Migrate project

@ Close project

Click on Create new project option from Start page.

Enter the Project Name as per requirement on the Project name field.
Select the Path where the project has to be saved.

Click on Create button to create a new project.

P wbN e

Application Note — SFAB-.-PNLK with Siemens PLC through Profinet using CPX-AP 10-Link — 1.10 Page 11 of 61



Software Configuration

Step 3

Totally Integrated Automati

e Click on Project view, which is highlighted in green, to proceed to the detailed working environment.

Step 4

First steps

Open existing project

Create new project
Migrate project

Close project

-/

Project: "Sample_Code" was opened successfully. Please select the next step:

n | Configure a device

\ Write PLC program
Welcome Tour 3 Configure

s technology objects
First steps

| ] Configure an HM screen

Installed software

Help

Open the project view

v M W N -

Page 12 of 61
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Devices Device name:
b PLC_1
el Jaiple Core | % SIMATIC $7-1200 [~ Device: (&)
I Add new device (@ simamc s7-1500
gy Devices & networks v @ cru
» i Ungrouped devices [
}s;. Ingroupe: i » [@cru st eN
» g§ Common data » (@ cPUISTICI PN
» 5] Documentation settings i 2c-
s 2 SRS T2G LEN CPU 1516F-3 PNIDP
[@ Languages &resources | » (@ cPU 15131 PN
» [ Online access D » [l CPU 15152 PN
» [ Card Reader/USB memory » (i CPU 15163 PNIDP Aricleno.:  [6ES7 516-3FNO1-0AB0 ]
HM » (@ cPU 1517-3 PNIDP Version: [va.1 I+
» [jj CPU 15184 PNIDP )
—— » [/l CPU 15184 PNIDP ODK Description: )
’ » (W CPUISTIFI PN Fail-safe CPU with display; work memory 1.5 |~
CPU1513F-1 BN M8 code and 5 ME data; can be used for
safetyapplications; supports consistent
CPUTS15F2 PN safety upload; supports PROFisafe V2; 10 ns
PCsystems [ CPU 1516F-3 PNIDP bit instruction time; 5-stage protection
e concept, integrated technology functions:
motion control, closed-loop control, counting
| }6ES7 516-3FN01-0ABO & measuring; tracing; 1stinterface: PROFINET
» [ CPU 1517F-3 PNIDP 10 ! ller, supports RTIRT, ‘; ance
r upgrade PROFINET V2.3, 2 ports, I-device, MRP,
> ,4. CPU 1518F4 PNIDP MRPD, transport protocol TCP/IP, secure Open
» L[ CPU 1518F-4 PNIDP ODK User C ication, 57 icati
» (@ CPU1I511T1 PN Web server, DNS client, OPC UA server data
o 5 access, constant bus cycle time, routing; 2nd
RS SEIEN interface: PROFINETIO controller, supports RT,
» i CPU 1517T-3 PNIDP Idevice, transport protocol TCPIIP, secure =
N :Il CPU 15117F-1 PN Open User Communication, 57
o 5 communication, Web server, DNS client, OPC
b H CEU1515TE=2 Pt 5 UA server data access, routing; 3rd interface:
e S TSl PROFIBUS DP master, 57 communication,
(<] L J[>] constant bus cycle time, routing; Runtime ||
(@] Open device view ok ) Cancel

. Inthe Project tree, right-click on Sample_Code and select Add new device.
In the Add new device window, select SIMATIC S7-1500 under Controllers.
Expand SIMATIC S7-1500 and select CPU 1516F-3 PN/DP.
Select article number 6ES7 516-3FN01-0ABO.

. Click OK to add the device, with Open device view checkbox selected.




Software Configuration

3.2 PLC Built-in Ethernet Port Configuration

Project tree

Devices | PLC_TTCPU T516F-3 PN/DP]

— _General 10 tags H System constants H Texts
¥ _15ample_Code AL 2| Ethemet ;
[ Add new device S =
¥ PROFINETinterface [X1] Interface networked with

gy Devices & networks

0 - General
B Device configuratin I Change device F-parameters Subnet: | Mot networked -]

'/ Online & diagnostics open EilamEiiiEas o o Add new subnet

S b Open in new editor Time synchronization L
b [ Technologyobjects ™ Open blockiPLC data type... F7 > ::‘e"’““: ez IP protocol
¥ [ External source files Export CAxdata ‘:f‘“ “F’""""’ i
» [g PLctags i Veb server access (@ set P address in the project
— R i Hardware identifier
b M PLC satn types Culs |y pROFINETinteriace (2] IP address:
¥ |23 Watch and force tables ik e B
= i Poste L » DPinterface [x3] ] Subnet mazk:
» [ Online backups
» [5 Traces X Delete Del Sinchp) [ use router
—— e Rl oo rureeetes B
= = e Communication load
5 Program info & Goto topologyview - eioes () IP address is set directly st the device.
CF PLC supervisions & alarms iy Go to network view System and clock memory
= ) ists SIMATIC Memory Card
) PLCalarm textlists Compile » ) PROFINET
F C b System diagnostics
i (Cocalimaddies Dawnload to device: 3 g —
» ‘bg Ungrouped devices Backup from online device b Wh canar (") PROFINET device name is set directly at the device |+
» g4 Common data & Goonline (<
» [5]) Documentation settings &Y Go offine Ctrl+ 7 ‘E
» [ Languages & resources. 4/ Online & diagnostics CirleD
+ [ Online access Receive
» i Card ReaderiUSB memory . Snap
LW
@, Load star e "
Copysnapshots to start values »
B startsimulation CurlsShifteX
8la compare »
Gy searchin project Cerl+F

3¢ Crozs-references F11

E} Print. Cerl+P
&\ Print preview.

[ Export module labeling strips..

=] Properties. Alt+Enter

In the Project tree, right-click on PLC_1 [CPU 1516F-3 PN/DP].

Select Properties... from the context menu.

In the Properties window, go to PROFINET interface [X1].

Select Ethernet addresses.

Click Add new subnet to create a new subnet.

Enter the IP address as 192.168.0.1 and Subnet mask as 255.255.255.0.
Click OK to apply the settings.

N O L BAWN

9 Note

e The PROFINET Interface address of the PLC & PC must be in the same range.
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3.3 Adding the CPX-AP-.-PN GSDML File to TIA Portal
9 Note

e Download the latest GSDML file from the Festo Support Portal.

Step 1

T4 Siemens - C:Wsers\BabluBiswas\Desktop\Festo Complete Project\SFAB\Siemens\03.

Project Edit View |Insert 1 | Options |Tools Window Help
(3 [ K seveproject &) | M 5] Jj ¥ settings
Support packages

: ] Manage general station description files (GSD)
Devices )
Start Automation License Manager
e
= %] Show reference text

L] Global libraries »

v 7] Sample_Code

I Add new device

g5 Devices & networks
v [jg PLC_1 [CPU 1516F-3 PN/DP]

1. Click on Options in the menu bar.
2. Select Manage General Station Description files (GSD).

Step 2

Manage general station description files
J Installed GSDs GSDs in the project

Source path: SFABICPXAP GSDLMIGSDML-Fe! ]

tent of imported path

[ File Version Language Status
@ GSDMLA2 35-Festo-CPX-APH-202.. V235 English, German Notyetinstalled

[v]

” Install H Cancel

1. Click the (...) button next to Source path to browse and select the folder containing the GSD file (e.g.,

SFAB\CPXAP GSDLM).
2. Select the checkbox next to the file GSDML-V2.35-Festo-CPX-AP-1-202... under Content of imported

path.
3. Click Install to install the selected GSD file.
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Once the installation is completed, the installation wizard will be shown as below.

Manage general station description files X

Installation result

I Message

(] Installation was completed successfully.

e loc ' Install additional files Clase

I EE—————......—— ™ —————_.

3.4 Adding the CPX-AP-.-PN Module to Network View

T4 Siemens - C:\Users\BabluBiswas\Desktop\Festo Complete ProjectSFABISiemensi03. Sample Codelsample_Codelsample_Cot

Project Edit View Insert Online Gptions Tools Window Help Totally Integrated Automation

G (Y sveproiet @ M B T X D@ 5 MG B R coonline (¥ cootine o N ¥ ] PORTAL

Sample_Code » Devices & networks —EX
Devices. [ Topology view |, Network view @ Device view || options [
" : ) M F3
m 2 |k s £ comnactons z
S
~ | catalog H
~ ] sample_Code 3
I Add new device ", 3
By Devices & networks CPX-AP-I-PN " e *o, g
PLC_1 [CPU 1516F-3 PN/DP] CPICAPIVT ., B
Wi Sevice conpuvation o ot assigned . L
'/ Online & diagnostics & ) W
» [ Program blocks LY °
» [ Technology objects | LR » [ Network components. =
» [ Esternal source files iy » [ Detecting & Monitoring =3
% » [ Distributed 110 g
3 » (@ Power supplyand dis tribution 9
. » [ Field devices =
% ~ [l Other field devices E:
» [ Traces ‘.- » [ Additiona| Ethernet devices g
» [, Device proxydata . [ PROFI o
B5j program info . » [ ori L
Lf PLC supenvisions &alams . » L en I
[ PLCalam textlsts = » [ Gateway E
» [ Local modules . L ~[§ 3
» /i3 Ungrouped devices . I 51 H
» [ Unassigned devices ¥ [a
» (i 1d
» [ sensors
» (i valves
» [ card Reader/use memory » [ PROFIBUS DP
~ | Information
Device:
-
CPXAPIVI
Article no. [cPxeAP ]
Version: | (GSDMLV235FESTO-CPX-AP4-20260810.XML) ||
Deseription
> Trererenes pojeee G- D a— s il || | [ Y
> et vew [<roperies [imie DTS Digntis | Gl

In the Project tree, click on Device configuration under PLC_1 [CPU 1516F-3 PN/DP].

In the Hardware catalog.

Expand Other field devices in the catalog tree.

Expand PROFINET 10, then Festo, then Festo CPX-AP-I.

Expand CPX-AP-1 V1 and drag and drop the CPX-AP-A V1 module into the Network view, as shown.

v &~ W N -
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Step 2

Sample_Code » Devices & networks

|; Topology view ”Eﬂ'h Network view  [[If Device viewJ_

§ Connections [ HMI connection

PLC_1 CPX-AP-I-PN |~ p—p—
CPU 1516F-3 PN... CPX-AP-1V1
Mot assigned
Select 10 controller
PLC_1.PROFINET inte rface_1 o

PLC_1.PROFINET inte rface_2

1. Inthe Network view, click on Not assigned below the CPX-AP-I-PN [CPX-AP-I V1] device.
2. From the drop-down list, select PLC_1.PROFINET interface_1 to assign it as the 10 controller.

Once the PLC is connected successfully to the device, it will look as shown below in the image:

Sample_Code » Devices & networks

|5"’ Topology view ||g['m Network view ||—|]f Device view

ﬁ—f Metwork '“J Connections | HMI connection iy % EL :_”-
R 10 system: PLC_1.PROFINET 10-System (100) ||
PLC_1 cexcapien @
CPU 1516F-3 PN... CPX-AP-I V1
PLC_1 =
PLC_1_PROFINET 10-Syste._ o
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3.5 CPX-AP-1-PN IP Address Configuration

Software Configuration

Step 1
|5'? Topology view ||5E-h Network view | [If Device view
h_'E Metwork uu Connections | HMI connection :_"-
1 10 system: PLC_1.PROFINET I0-System (100) ||
PLC_1 CPX-AP-I-PN p—
CPU 1516F-3 PN... CPX-AP-1 V1
PLC 1 [IY Device configuration =

PLC_1.PROFINETIO-Syste... ;

| Change device

Mt Start device tool...
x Cut

5 copy
5 Paste

& Go to topology view
Compile
Download to device
& Goonline
ﬁ Go offline
g Online & diagnostics
12" Assign device name

Show catalog

e Properties
_-I# Export module labeling strips...

Write I0-Device name to Micro Memory Card

ign to new DP master [ 10 controller
Disconnect from DP master system {10 system
E Highlight DF master system / 10 system

Update and display forced operands

Crrl+X (|
cerl+C
crrl+v

Del
F2

>

]
crrl+iC
Ctrl+M

Cerl+D

Crrl+5hifi+C

Alt+Enter

1. Right-click on the CPX-AP-I-PN [CPX-AP-1 V1] device in the Network view.
2. From the context menu, select Properties... to open the device configuration properties.
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Step 2

Sample_Code » Devices & networks

‘; Topology view ”ﬁg-h Network view HT]“ Device view |
E;" Network uu Connections | HM connection ﬂ @ % EL . Qi :_".
1 10 system: PLC_1.PROFINET I0-System (100)
PLC_1 CPX-AP-1-PN E ===
CFU 1516F-3 PN... CPA-AP-1VT
P i
H
PLC_1.PROFINET IO-Syste... 1
[ i 100% i e rrartiil, ||
|§. Proj i ||"" i) |2} Di i
perties iy Info (i) Diagnostics
J General " 10 tags || System constants " Texts ‘
» General || PROFINET interface [X1]
» PROFINETinterface [X1] [=]
Identification & Maintenance General
Module parameters
Hardware identifier Name: |PNAO Interface |
Shared Device
Comment: -~
w
Ethemet addresses
Ml Interface networked with
3
i subnet: | PNIE_1 [+]
[ Add new subnet
IP protocol
(®) setIP address in the project
IPaddress: | 192 . 168 .0 .101
Subnetmask: | 255 . 255 . 255 . O
Use router
Router address: | 0 .0 -0 -0
(") IP address is set directlyat the device |T|

1. Inthe Properties window of CPX-AP-I-PN, select PROFINET interface [X1] under the General tab.
2. Under IP protocol, Enter the IP address as 192.168.0.101, with Subnet mask as 255.255.255.0.

9 Note

e The IP Address of the PROFINET interface of the CPX-AP-I-PN module, S7-1500 PLC must be in the
same range.
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3.6 Assigning PROFINET Device Name to CPX-AP-.-PN Module

Step 1

|5'? Topology view ”ﬁg‘h Network view "—[l'f Device view

p:] Metwork ” Connections | HM connection E

PLC 1 CPX-AP-I-PN E == |;Hg
CPU 1516F-3 PN... CPX-AP-1 V1 [IY Device configuration

Change device
PLC_1 . :

R 10 system: PLC_1.PROFINET |10-System (100} ||

Write 10-Device name to Micro Mernory Card
e 4 _

— Start device too
PLC_1.PROFINET 10-Syste... [ ¥ cut Ctrl+X
B Copy Cerl+C L
:g Paste Ctrl+v
¥ Delete Del
Rename F2

Assign to new DP master [ 10 controller
Disconnect from DP master systern /10 systern
E Highlight DP master systermn /10 system

; Go to topology view

Compile »
Download to device » B
& Goonline Crrl+K 4
5‘? Go offline Ctrl+M o
g Online & diagnostics Curl+D r
o fN s sign device name il
Upd and displa
Show catalog Ctrl+Shift+C
ﬁ Properties Al+Enter

_-I-D Export odule labeling strips..

1. Right-click on the CPX-AP-I-PN device in the Network view.
2. From the context menu, select Assign device name.
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Step 2

Assign PROFINET device name. %

Configured PROFINET device
PROFINET device name: | cpxap-ipn [+
e Device type: | CPI-AP V1 |

Online access
Type of the PGIPC interface: ﬁ_F’N\'IE

[-]
PGIPC interface: @ Realtek USE GBE Famnily Controller |'| @

F? Device filter

@éouly show devices ofthe same type |

[] only show devices with bad parameter settings
[:] Only show devices without names
Accessible devices in the network:

IP address MAC address Device PROFINET device name Status
192.168.0.101 0O0-0E-FO-BA-BO-AE  Festo CPX.. cpxap-pn @ ok

M.

[C) Flash LED
< E 9 ]

Update list | | Assign name

Online status information:

(i} search completed. 0 devices found.

(i } search completed. 2 devices found.

V] The PROFINET device name “cpx-ap-i-pn” was successfully assigned to MAC address "00-0E-FO-8A-BO-AE".

[<] [

Under Configured PROFINET device, confirm that PROFINET device name is set to cpx-ap-i-pn.
Click Update list, to refresh the list of accessible devices.

Once the scan is completed, the CPX-AP-A-PN module will appear, then select the CPX-AP-I_PN.
Click Assign name to assign the configured PROFINET device name to the selected device.

Click Close to close the Assign PROFINET device name window.

Ui &~ W N P
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3.7 Configuring CPX-AP-A Devices in TIA Portal

Step 1

‘; Topology view "Eg'b Network view | [If Device viewJ
[ =

—a
I 10 system: PLC_1.PROFINET I0-System (100} E

% Netwark, L} Connections e % ar

PLC_1 coxapipn |
CPU 1516F-3 PN... CPYX-AP- V1
PLC_1 f‘
-
PLC_1 PROFINET I0-Syste e

e Inthe Network view, double-click on the CPX-AP-I-PN device icon to open the Device view.

Step 2

| Topology view g, Network view [[[)f Device view | | Options [
m 3
S [CPXAPIPNICPXARIVI]  [=] ) B = @ Device overview =
3
H
¢ module _|Rack  sior |iaddress v | catalog H
s
& ~ CPXAPHEN 0 0 [a]|[cpxap | it [t | s
& b PO Interface o oxi her  Profile: | <Al [] (]| &
4 v CPYXAPHPN-MIZ_1 o 1 e
& Head module =
CPX-APH-PN-MT2 o 11 (= =
o s (8 Module L
» [l Analog Modules Q.
— o - » [l Digital Modules g
L 0 14 m gl = 2
———— L) TYToNs = » [ Infrastracture Components H
- A e, [ 10-Link Master Modules 3
~ CPX-AP4IOLMI2_1 ) 2 ~, e g
AP s
CPX-AP--410L-M12 o 21 -
= - *s, [l CP6-APAIOLAI2 ] PLYiA PD
10-Link IniDut 8/ 8 Byte + PQI 0 2Port1 0.8 0 ., I cPreapa4OLMI2 é
[Fort deactivated 0 2 Fort 2 - =
. » (15 Preumatics MPAL =
Fort deactivated_1 H 0 2FPort3 = =
—] » [l Pneumatics MPAS o
IPurl deactivated_2 | . [ 2FPort4 . 2
ry o 5 » [ Preumatics vTsA &
0 neumatics L
»me VUG
- - 0 4 e =
"} - 5 = » [l Pneumatics VTUX (Hn]
- . o . [l Safety Modules =
= L 5 o 7 [ Universal modules ]
- — — ~ [ submodules s
| — — 0 8 » [l Festo 10-Link Devices
| H . B = i Fe e
= C — o o » [ 10-Link digital 10 L
. e, o " ~ [ I0-Link generic Devices
. '-0-.---‘.2..__ [l 10-Link IniOut i 16 Byte + PQI
. = = L [l 10-Link InjOut ©f 2 Byte + PQI
3
. o e e, [l 10-Link infout of 4 Byte + PQI
.
. 5 = '.. [l 10-Link IniOut 0f & Byte + PQI
. o e = Il 10-Link In/Out 16/ 0 Byte + PQI
*’, o - °} Il '0-Link InjOut 21 0 Byte + PQI
L o s " [l 10-Link Injout 2/ 2 Byte + FQI
. .
* o 1o » [ 10-Link InlOut 2/ 2 Byte + PQI w. ISDU
-
L » [l 10-Link IniOut 4i 0 Byte + PQI
"aayp, 20 .
.-"‘a . Il '0-Link InfOut 41 4 Byte + PQI
N
» tea, », Il 10-Link InfOut 41 4 Byte - PQI w. ISDU
.
o = ‘e, -‘[I 10-Link InfOut 8i 0 Byte + PQI
o o e, 10-Link IniOut 81 8 Byte + PQI
o . e [l 10-Link InjOut 8i 8 Byte + PQI w. ISDU
o 2 S| M 10-Link InfOut 16/16 Byte + FQI
8
5 = ., Il 'O-Link IniOut 16116 Byte + PQI w. ISDU
o s *s [l 10-Link Injout 32132 Byte + PQI (-
o o ‘o‘[l 10-Link InfOut 32/32 Byte + PQI w. ISDU
[FeTm 51 Moos ~ —a— @ e [ I B} i) =

In the Hardware catalog, expand the Module categories.

Expand 10-Link Master Modules in the catalog tree.

Select CPX-AP-A-410L-M12 and drag it into the Device overview.
Expand Submodules in the catalog tree.

Expand 10-Link generic Devices and select 10-Link InOut 8/ 8 Byte + PQl, then drag it into the Device
overview.

v &~ W N -

6. Forthe remaining ports (Port 2, Port 3, Port 4), drag and drop Port deactivated from the catalog to de-
activate unused ports, as shown.

9 Note

The above configuration is based on Topology Overview shown on Chapter 1.3.
e Festo SFAB Flow Sensor is connected to CPX-AP-A-410L-M12 master module in Port 1.
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3.8 Variant Selection of CPX-AP 10-Link Master Module

The Technical Data of the SFAB-.-PNLK Flow Sensor is shown below. The Process Data In and Process Data Out
sizes are highlighted in yellow color boxes, indicating 0 Bit Process Data Out and 64 Bits (8 Byte) Process Data
In.

Characteristics Specification

Protocol 10-Link

Revision |D V1.1

Device profiles Smart Sensor - 55P 4.1.2

Firmware Update
identification and diagnosis

Function Measurement data, standard resolution
Function Multiple switching signal

Function Teach single value

Function Extended identification

Function Locator

Function Product URI

Transmission rate CoOm3

S510-Mode support Yes

Port type class A

Process data output length 0 bit

Process data input length 64 hit

Process data content IM Flow measurement value 16 bit MDC

Flow monitoring 2 bit S5C

Temperature measurement value 16 bit MDC
Temperature monitoring 2 hit 55C

Volume [ mass pulse 1 bit SSC

Service data IN Volume /mass measurement value 32 hit
Min. cycle time 1,2 ms
Data storage required 0,5 kByte
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3.9 Finding Hardware ID of CPX-AP 10-Link Master Port

Step 1

Sample_Code » Devices & networks

|5':J Topology view "ﬁE‘h Network view | Device viewJ_

Connections | HMI connection :_"-

% Metwork| 1§

-

PLC_1 CPX-AP-I-BN = .
CPU 1516F-3 PN... CRX-AP-1V1
PLC_1 =
“-—-
"BMNE 1 L
PNJIE_1

e Inthe Network view, double-click on the CPX-AP-I-PN device icon to open the Device view.

Step 2

Sample_Code » Ungrouped devices » CPX-API-PN [CPX-AP-IV1]

|; Topology view ||ﬁg'h Network view |m'|’ Device view |_
it [CPcAPPN[CPraar V][] b B s @ % = Jm
E ¥4 Module ... Rack Slot | address | Q address .
A - CPKAPA-PN 0 0 (]
1 » PNHO Interface o 0x1
¥ CPXAPH-PN-MIZ_ 10 o 1 L
CPX-APH-PNAMT 2 o 11 1
o 12
| o 13
L 0 14
= e == 0 15
E - ¥ CPX-APH-410L-MI2_1 o 2
" CPX-AP-4I0L-1 2 0 21
[ ] :& 10-Link In/Out &/ 8 Byte ... o ZPort1 0.8 0.7
A Port deactivated o 2Port2
Port deactivated_1 o 2 Port3
Port deactivated_2 o 2 Portd
o 3
o 4
o 5
0 6
o 7
o 8
o 9
] 10
<[] foe ] —o— & [¢] !
2 |§. Properties H"_i.'.lnfo y"ﬂ Diagnostics |
| General || 10 tags " System constants ” Texts |
[show har stem constang |
Marme Type Hardware identi.  Used by Comment
& CPX-APA-PN~CPX-AP-HOLM12_1~O-Link_In_Out_... Hw_Subhtodule o FLC_1

In the Device overview, select the 10-Link In/Out 8/8 byte + PQl.
Click on the System constants tab in the lower properties window to view the hardware identifiers.

3. Note down the Hardware ID of the CPX-AP 10-Link Master Port 1, where the SFAB Flow Sensor is con-
nected.
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3.10 Installing the Festo_SFAB_PN_IOLink Library in TIA Portal

Step 1
Project Edit View Insert 0 Options |Tools Window Help
GF [ ) seveproject S X Ts [ ¥ Settings e N Gooffiine | 7 [N B! 3¢
Support packages
. 1 ceriptl ° <
JW\ Manage genefal .tétlcn description files (GSD)
Start Automation License Manager
[3%
[#| Show reference text

v | ] Sample_Code o'LL] Global libraries Y | (G Create newlibrary.E:

4 . ¥ Open library...
" Add new device = R:trie Ie l'b?;

v I e
Eg,, Devices & networks .

%/ Online & diagnostics

1. Click on Options in the menu bar.
2. Select Global libraries to expand the submenu.
3. Select Open library... to open an existing global library.
Step 2
— .
B Open global library o x
Look in: | = Festo_SFAB_PN_IOLink M NG AE N
/\ Name Date modified Type
Lo AdditionalFiles 01-10-2026 13:18 File fc
Home TIM 01-10-2026 1318 File ft
= System 05-10-2026 17:16 File fi
- ~ITMP 01-10-2026 1%:18 File fi
Desktop UserFiles 01-10-2026 13:18 File e
[ Festo_SFAB_PN_IOLink.al 14 o 01-10-2026 13:27 Siarm
Likraries

- File name: | Festo_SFAB_PN_IOLink al14 v [ Open |
Metwork
Files of type: Global library e Cancel
B Cpen as read-only

1. Inthe Open global library window, under Look in, confirm the folder is set to Festo_SFAB_PN_IOLink.
2. Select the file Festo_SFAB_PN_IOLink.al14 from the file list.
3. Click Open to open the selected global library.
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Step 3

Libraries

Options

i}

¢ Library view (£

syse|

> | Project library

v | Global libraries

5 T, ¢

Ls

Qo2 =EMH

» L] Buttons-and-Switches

» LU Long Functions

» [l Monitoring-and-control-objects
Documentation templates
WinAC_MP

v | _| Festo_SFAB_PN_IOLink

saueiqn |

-
©

il

v (5] Types
o' 't=' SFAB Function Blocks (FB)

- Festo_SFAB_Connect

= Festo_SFAB_Device_Parameters
= Festo_SFAB_Diagnostics

4" Festo_SFAB_Flow_Monitoring
<" Festo_SFAB_Flow_Parameters
= Festo_SFAB_Monitoring

= Festo_SFAB_Recorderhode
)_:;:: Festoc SFAB_System_Command

vvvvvvv'[‘,

'Z=| SFAB Supperting Function Blocks

» - CPXAP_IOLink_Parameter
» 5 EXPT

i SFAB User-Defined Types (UDT)

» | IOLink_typeDiagnostics
» " :tDeviceParameters
» 7 stFlowMonitor

» " stOLinkEvent

» 7 stOutC_Parameters
» " stRecorderParameters
» " stSFAB_DiagData

» 7 stSFAB_DiagISDU

» 7 stSFAB_REF

» " stSwitchingParameters

-

» 4§ Common data

» B

Master copies

Languages & resources

> | Info (Global libraries)

l.

1. Click on the Libraries tab on the right-side panel to open the Libraries window.
2. Under Global libraries, expand Festo_SFAB_PN_IOLink.

Software Configuration

3. Expand Types, then SFAB Function Blocks (FB)to view the available function blocks:

Application Note — SFAB-.-PNLK with Siemens PLC through Profinet using CPX-AP 10-Link — 1.10

Page 25 of 61



Software Configuration

e Festo_SFAB_Connect

e Festo_SFAB_Device_Parameters

o Festo_SFAB_Diagnostics

o Festo_SFAB_Flow_Monitoring

e Festo_SFAB_Flow_Parameters

e Festo_SFAB_Monitoring

e Festo_SFAB_RecorderMode

e Festo_SFAB_System_Command
4. Additionally, note the SFAB Supporting Function Blocks:

e CPXAP_IOLink_Parameter

e EXPT
5. Under UDTs, the following user-defined types are available:

e I0OLink_typeDiagnostics

o stDeviceParameters

e stFlowMonitor

e stlOLinkEvent

e stOutC_Parameters

e stRecorderParameters

e stSFAB_DiagData

o stSFAB_DiagISDU

o stSFAB_REF

e stSwitchingParameters

The above supporting functions & supporting files are user data type files which are used in
CPXAP_IOLink_Parameter block and SFAB blocks.

9 Note

e User has to execute one function block at a time in program, except Festo_SFAM_Connect &
Festo_SFAM_Monitoring block.
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3.11  Adding Function blocks and Supporting files to the Program

Project tree

Devices

i

~ ] sample_Code

B Add new device
i Devices & networks
~ [[§ PLC_1 [CPU 1516F-3 PN/DP]
Y pevice configuration
'] online & diagnostics
~ [.gl Program blocks
B Add new black
48 Msin [OB1]

> [£2] SFAB Function Blocks (FB)
48 Festo_SFAB_Connect [FB1]
4 Festo_SFAB_Device_Parameters [FB3]
4 Festo_SFAB_Diagnostics [FB4]
4 Festo_SFAE_Flow_Monitoring [FBS]
4 Festo_SFAB_Flow_Parameters [FB6]
4" Festo_SFAB_Monitoring [FB7)
4 Festo_SFAB_Recorderhode [FBS]
4 Festo_SFAB_System_Command [FB9]
> [i3] SFAB Supporting Function Blacks
&F EXPT[FC1]
& CPXAP_IOLink_Parameter [FB2]

L Technology objects
Extermal source files
[4 PLCtags

[ PLC data types

i Add new data type

4~~~

= [&3] SFAB User-Defined Types (UDTH

I0Link_typeDiagnostics

DeviceParameters
stFlowhMonitor
OLinkEvent
stOutC_Parameters
RecorderFarameters
FAB_DiagData

] stSFAB_DiaglsDU
FAB_REF
stSwitchingParameters
|55l Watch and force tables

[ig online backups

[ Traces

»
»
»
»

[3 Device proxy data

> | Reference projects

> |Detai|s view

Options

[#] Library view (£l

> | Project library

~

Global libraries

g

» LU Buttons-and-Switches
» L] Long Functions
» L] Monitaring-and-control-objects
» LIl Documentation templates
» LLI winac_wP
~ L] Festo_SFAB_PN_IOLink
~ [5] Types

FF BB i 1 = TR

saueiqr

« ¥ 1tz SFAB Function Blocks (FB)

» " Festo_SFAB_Connect
Festo_SFAB_Device_Parameters
Festo_SFAB_Diagnostics
Festo_SFAB_Flow_Monitoring
Festo_SFAB_Flow_Parameters
Festo_SFAB_Monitoring
Festo_SFAB_Recorderiode

.7 Festo_SFAB_System_Command

SFAB Supporting Function Blocks
7 CPXAP_IOLink_Farameter
EXPT

SFAB User-Defined Types (UDT)
10Link_typeDiagnostics
stDeviceParameters

stFlowhonitor

| stiOLinkEvent
st0utC_Farameters
stRecorderParameters
S1SFAE_DiagData
StSFAB_DiaglSDU
tSFAB_REF

» |7 stSwitchingFarameters
b [ Master copies
» (4§ Commen data
» [ Languages & resources.

|> |Info (Global libraries)

Drag and drop the Folder SFAB Function
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4 Festo SFAB PN IOLink Library Function Blocks Description

4.1 Festo SFAB Connect

“WFB1
“Festo_SFAB_Connect”
EM END
HW_ID stSFABRef
iSensorFlowRange
iFlowUnit

xTernperaturelnit

4.1.1 Festo_SFAB_Connect Block Input Variables

Input Variables Data Type Description
HW_ID HW_ANY Hardware ID of the CPX-AP I0-Link Master Module
iSensorFlowRange INT Connected SFAB Sensor Flow Range Variant Selec-

tion: 0 = SFAB_10, 1 = SFAB_50, 2 = SFAB_200, 3
= SFAB_600, 4 = SFAB_1000

iFlowUnit INT Flow Rate Unit Type Selection:
0 = L_Min, 2 = M3_Hour, 3 = Scfm, 4 = G_Min

xTemperatureUnit BOOL Temperature Unit | TRUE: °F Fahrenheit | FALSE: °C
Celsius

Table 4.1: Festo_SFAB_Connect Block Input Variables descriptions

4.1.2 Festo_SFAB_Connect Block Output Variables

Output Variables Data Type Description
stSFABRef STRUCT of the type SFAB Sensor Reference Structure (Refer Chapter
(stSFAB_REF) 4.9.1)

Table 4.2: Festo_SFAB_Connect Block Output Variables description
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4.2 Festo SFAB Monitoring

WrB4
“Festo_SFAB_Monitoring™
EM EMNO
stSFABRef xEnabled
xEnable xError

sErrorDescription

rFlowRate
x55C11_FlowhMonitoring
x55C12_FlowMonitoring
¥55C13_VolumeMassPulse
rfemperature
¥55C21_TemperaturehMonitoring
¥55C22_Temperaturehonitoring

4.2.1 Festo_SFAB_Monitoring Block Input Variables

Input Variables Data Type Description

stSFABRef STRUCT of the type SFAB Sensor Reference Structure (Refer Chapter 4.9.1)
(stSFAB_REF)

xEnable BOOL TRUE: Enable Function Block

Table 4.3: Festo_SFAB_Monitoring Block Input Variables descriptions

4.2.2 Festo_SFAB_Monitoring Block Output Variables

Output Variables Data Type Description

xEnabled BOOL TRUE: Function Block is Enabled and Running

xError BOOL TRUE: Error while Reading Process Data

sErrorDescription STRING Function Block Error Code (Refer Chapter 4.11)

rFlowRate REAL MDC1 Flow Measurement Value | Unit: As per user selec-
tion

xSSC11_FlowMonitoring BOOL SSC1.1 Flow Rate Monitoring OutA | TRUE: On | FALSE:
Off

xSSC12_FlowMonitoring BOOL SSC1.2 Flow Rate Monitoring OutB | TRUE: On | FALSE:
Off

xSSC13_VolumeMassPulse BOOL SSC1.3 Volume / Mass Pulse OutC | TRUE: On | FALSE:
Off

rTemperature REAL MDC2 Temperature Measurement Value | Unit: As per
user selection

xSSC21_TemperatureMonitoring | BOOL SSC2.1 Temperature Monitoring | TRUE - On | FALSE - Off

xSSC22_TemperatureMonitoring | BOOL SSC2.2 Temperature Monitoring | TRUE - On | FALSE - Off

Table 4.4: Festo_SFAB_Monitoring Block Output Variables descriptions
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4.3 Festo SFAB RecorderMode
WFB6
“Festo_SFAB_RecorderMode”

EM END
st5FABRef xDone
xExecute xBusy
xSiartRec xError
x5topRec wErrorCode
xfesetRec sErrorDescription
s5tatus

stRecorderData

4.3.1 Festo_SFAB_RecorderMode Block Input Variables
Input Variables Data Type Description
stSFABRef STRUCT of the type SFAB Sensor Reference Structure (Refer Chapter
(stSFAB_REF) 4.9.1)
xExecute BOOL Rising Edge - Read Recorder Mode Data
xStartRec BOOL Rising Edge - Run / Resume Recorder
xStopRec BOOL Rising Edge - Pause Recorder
XxResetRec BOOL Rising Edge - Reset Recorder Statistics

Table 4.5: Festo_SFAB_RecorderMode Block Input Variables descriptions

4.3.2 Festo_SFAB_RecorderMode Block Output Variables

Output Variables Data Type Description

xDone BOOL TRUE = Operation Executed Successfully

xBusy BOOL TRUE = Operation is Executing

xError BOOL TRUE = Error while Executing

wErrorCode WORD Function Block Error Code

sErrorDescription STRING Function Block Error Code (Refer Chapter 4.11)

sStatus STRING Recorder Mode Status

stRecorderData STRUCT of the type Recorder Mode Data Structure
(stRecorderParameters) | (Refer Chapter 4.9.2)

Table 4.6: Festo_SFAB_RecorderMode Block Output Variables descriptions
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Festo SFAB PN IOLink Library Function Blocks Description

EM
stSFARRef
*Execute

iSysternCommand

WB&

“Festo_S5FAB_System_Command®

sErrorDescription

EMO

xDone
xBusy

xError
wErrorCode

4.4.1 Festo_SFAB_System_Command Block Input Variables

Input Variables Data Type Description

stSFABRef STRUCT of the type SFAB Sensor Reference Structure (Refer Chapter 4.9.1)
(stSFAB_REF)

xExecute BOOL Rising Edge: Execute |0-Link System Command

iSystemCommand INT SFAB 10-Link System Commands (Refer Chapter 4.4.3)

Table 4.7: Festo_SFAB_System_Command Block Input Variables descriptions

4.4.2 Festo_SFAB_System_Command Block Output Variables

Output Variables Data Type Description

xDone BOOL TRUE - Command Executed Successfully

xBusy BOOL TRUE - Command is Executing

xError BOOL TRUE - Error while executing System Command

wErrorCode WORD Function Block Error Code

sErrorDescription STRING Enumeration of Function Block Error Code
(Refer Chapter 4.11)

Table 4.8: Festo_SFAB_System_Command Block Output Variables descriptions
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4.4.3 iSystemCommand

Command Value [Dec] | System Command Description
65 SP1 Single Value Determine the teach point for switching point SP1.
Teach
66 SP2 Single Value Determine the teach point for switching point SP2.
Teach
75 Specific Teach Run 2-point teach-in according to the teach flag.
76 Teach Cancel Cancel teach-in sequence.
126 Locator Start Start double flashing of the display for localization.
127 Locator Stop Stop double flashing of the display for localization.
128 Device Reset Warm start of the device.
129 Application Reset Reset technology-specific application.
130 Restore Factory Set- Reset applicable settings to factory settings.
tings
131 Back To Box Reset all parameters to the original delivery values.
160 Reset Minimum MDC1 |Reset minimum measured value for the flow rate.
161 Reset Maximum MDC1 | Reset maximum measured value for the flow rate.
166 Reset Minimum MDC2 |Reset minimum measured value for the temperature.
167 Reset Maximum MDC2 | Reset maximum measured value for the temperature.
168 Adjust Flow Zero Point | Run user-defined adjustment of the Flow zero point.
176 Reset Recorder Reset the volume value / mass value / energy value of the
recorder to zero.
177 Run or Resume Re- Start or resume recording on the recorder.
corder
178 Pause Recorder Pause the recorder

Table 4.9: iSystemCommand descriptions
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4.5 Festo SFAB Flow Monitoring

WrB8
“Festo_SFAB_Flow_Monitoring™

EN EMO
stSFABRef xEnabled
»Enable xError
»ReadAcyclicData wErrorCode
*ResetStatistics sErrorDescription

s5tatus

rFlowRate
x55C11_FlowMenitoring
x55C12_FlowMonitoring
x¥55C13_VolumeMassPulse
stFlowhonitoring

4.5.1 Festo_SFAB_Flow_Monitoring Block Input Variables

Input Variables Data Type Description
stSFABRef STRUCT of the type SFAB Sensor Reference Structure
(stSFAB_REF) (Refer Chapter 4.9.1)
xEnable BOOL TRUE = Enable Function Block
xReadAcyclicData BOOL Rising Edge = Update Flow Rate Monitoring
Parameters
XResetStatistics BOOL Rising Edge = Reset Min Max Flow Rate Sta-
tistics
Table 4.10: Festo_SFAB_Flow_Monitoring Block Input Variables descriptions

4.5.2 Festo_SFAB_Flow_Monitoring Block Output Variables

Output Variables Data Type Description
xEnabled BOOL TRUE = Function Block is Enabled and Running
xError BOOL TRUE = Error while Monitoring Flow Rate Param-
eters
wErrorCode WORD Function Block Error Code
sErrorDescription STRING Function Block Error Code (Refer Chapter 4.11)
sStatus STRING Flow Rate Monitoring Status
rFlowRate REAL MDC1 Flow Measurement Value | Unit as per
user selection
xSSC11_FlowMonitoring BOOL SSC1.1 Flow Rate Monitoring OutA | TRUE=On |
FALSE=0ff
xSSC12_FlowMonitoring BOOL SSC1.2 Flow Rate Monitoring OutB | TRUE=0On |
FALSE=0ff
xSSC13_VolumeMassPulse BOOL SSC1.3 Volume/Mass Pulse OutC | TRUE=0n |
FALSE=0ff
stFlowMonitoring STRUCT of the type Flow Rate Monitoring Parameters Structure
(stFlowMonitor) (Refer Chapter 4.9.6)
Table 4.11: Festo_SFAB_Flow_Monitoring Block Output Variables descriptions
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4.6 Festo SFAB Device Parameters
YWB10
“Festo_SFAB_Device_Parameters™
EM EMNOD
ct5FARRef xDone
xExecute xBusy
Mirite xError
stDeviceParameters wErrorCode

sErrorDescription

satatus

4.6.1 Festo_SFAB_Device_Parameters Block In-Out Variables

In-Out Variables Data Type Description

stDeviceParameters STRUCT of the type SFAB Device Configuration Parameters Structure
(stDeviceParameters) | (Refer Chapter 4.9.7)

Table 4.12: Festo_SFAB_Device_Parameters Block In-Out Variables description

4.6.2 Festo_SFAB_Device_Parameters Block Input Variables

Input Variables Data Type Description
stSFABRef STRUCT of the type SFAB Sensor Reference Structure
(StSFAB_REF) (Refer Chapter 4.9.1)
xExecute BOOL Rising Edge: Read All Device Parameters
xWrite BOOL Rising Edge: Write All Device Parameters
TRUE = Parameter Write, FALSE = Parameter Read

Table 4.13: Festo_SFAB_Device_Parameters Block Input Variables descriptions

4.6.3 Festo_SFAB_Device_Parameters Block Output Variables

Output Variables Data Type Description

xDone BOOL TRUE: Read or Write Operation Completed
Successfully

xBusy BOOL TRUE: Read or Write Operation in Progress

xError BOOL TRUE: Error during Read / Write

wErrorCode WORD Function Block Error Code

sErrorDescription STRING Function Block Error Code

(Refer Chapter 4.11)

sStatus STRING Device Parameters Read / Write Status

Table 4.14: Festo_SFAB_Device_Parameters Block Output Variables descriptions
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4.7 Festo SFAB Flow Parameters

EM

st5FABRef

xExecute

*Mirite
st55C11_Parameters
st55C12_Parameters

“WFB9
“Festo_SFAB_Flow_Parameters®

EMO

xDone
xBusy

xError
wErrorCode

sErrorDescription

st55C13_Parameters s5tatus
4.7.1 Festo_SFAB_Flow_Parameters Block In-Out Variables

In-Out Variables Data Type Description

stSSC11_Parameters STRUCT of the type SSC1.1 OutA - Flow Rate Monitoring Parame-

(stSwitchingParameters)

ters (Refer Chapter 4.9.5)

stSSC12_Parameters

STRUCT of the type

(stSwitchingParameters)

SSC1.2 OutB - Flow Rate Monitoring Parame-
ters (Refer Chapter 4.9.5)

stSSC13_Parameters

STRUCT of the type
(stOutC_Parameters)

SSC1.3 OutC - Volume/Mass Pulse Parame-
ters (Refer Chapter 4.9.3)

Table 4.15: Festo_SFAB_Flow_Parameters Block In-Out Variables descriptions

4.7.2 Festo_SFAB_Flow_Parameters Block Input Variables

Input Variables Data Type Description
stSFABRef STRUCT of the type SFAB Sensor Reference Structure from
(stSFAB_REF) Festo_SFAB_Connect (Refer Chapter 4.9.1)

xExecute BOOL Rising Edge - Read All Flow Rate Parameters

xWrite BOOL Rising Edge - Write All Flow Rate Parameters
TRUE = Parameter Write
FALSE = Parameter Read

Table 4.16: Festo_SFAB_Flow_Parameters Block Input Variables descriptions
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4.7.3 Festo_SFAB_Flow_Parameters Block Output Variables

Output Variables Data Type Description

xDone BOOL TRUE: Read or Write Operation Completed Suc-
cessfully

xBusy BOOL TRUE: Read or Write Operation in Progress

XError BOOL TRUE: Error during Read / Write

wErrorCode WORD Function Block Error Code

sErrorDescription STRING Enumeration of Function Block Error Code
(Refer Chapter 4.11)

sStatus STRING Flow Parameters Read / Write Status

Table 4.17: Festo_SFAB_Flow_Parameters Block Output Variables descriptions

4.8 Festo SFAB Diagnostics

WBS
“Festo_SFAB_Diagnostics”
EM END
stSFABRef xDone
*Execute xBusy
xError
wErrorCode

sErrorDescription
uiloLinkErrorCount
sDeviceStatus

astioLinkEvent
rsupphyvoltage

4.8.1 Festo_SFAB_Diagnostics Block Input Variables

Input Variables Data Type Description
stSFABRef STRUCT of the type SFAB Sensor Reference Structure
(StSFAB_REF) (Refer Chapter 4.9.1)
xExecute BOOL Rising Edge: Trigger Diagnostic Read
Table 4.18: Festo_SFAB_Diagnostics Block Input Variables descriptions
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4.8.2 Festo_SFAB_Diagnostics Block Output Variables

Output Variables Data Type Description

xDone BOOL TRUE: Diagnostic Data Read Completely
xBusy BOOL TRUE: Function Block Executing Diagnostic
xError BOOL TRUE: Error while Reading Diagnostic Data
wErrorCode WORD Function Block Error Code

sErrorDescription STRING Function Block Error Code (Refer Chapter 4.11)
uilOLinkErrorCount UINT Total Active Error Count

sDeviceStatus STRING Current Sensor Condition and Diagnosis State:

0 = Device Operating Properly
2 = Out of Specification

4 = Failure

astlOLinkEvent ARRAY [1..8] OF

stlOLinkEvent

[0-Link Event Array - Max 8 Events
(Refer Chapter 4.9.4)

rSupplyVoltage REAL

Supply Voltage of the Sensor in Volt

Table 4.19:

4.9 Structure Data Type

4.9.1 stSFAB_Ref

Festo_SFAB_Diagnostics Block Output Variables descriptions

Structure Variables Data Type Description
abySFAB_Dataln ARRAY [0..7] OF BYTE Raw Process Data Input from SFAB Sensor
byDeviceAvailable BYTE Port Qualifier Information (PQI) from Sensor.
byPQl BYTE Process Quality Indicator byte
HW_ID HW_ANY Hardware ID of the CPX-AP |0-Link Master Module
iSensorFlowRange INT Connected SFAB Sensor Flow Range Selection:
0 =SFAB_10
1 =SFAB_50
2 =SFAB_200
3 = SFAB_600
4 = SFAB_1000
siFlowUnit SINT Flow Rate Unit:
0=l/min | 2=m3/h | 3=scfm | 4=g/min
xTemperatureUnit BOOL Temperature Unit | FALSE = Celsius | TRUE = Fahr-
enheit
iErrorCode INT Error code from DPRD_DAT
Table 4.20: stSFAB_Ref descriptions
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4.9.2 stRecorderParameters

Structure Variables Data Type Description

rRecorderVolume REAL Scaled volume/mass value

udRecorderTime_s UDINT Recorder time in seconds

udRecorderErrorTime_s UDINT Recorder error time in seconds

siVolumeUnit SINT Current volume/mass unit: 0=L | 2=m?| 2=SCFt |
3=g

xRecorderRunning BOOL TRUE = Recorder is running

xRecorderPaused BOOL TRUE = Recorder is paused

xRecorderReset BOOL TRUE = Recorder was just reset

Table 4.21: stRecorderParameters descriptions

4.9.3 stOutC_Parameters

Structure Variables Data Type Description

udPulseThreshold UDINT Volume/mass pulse threshold (PULS, SP):
Range: 0..52428800

xSwitchPointLogic BOOL Pulse output logic NO/NC:
0=NO High-active | 1=NC Low-active

uiPulseLength_ms UINT Volume/mass pulse length in ms:

Range: 20..995 ms

Table 4.22: stOutC_Parameters descriptions

4.9.4 stlOLinkEvent

Structure Variables Data Type Description
sEventType STRING Event Type of the SFAB Sensor:
0 = No Event

1 = Notification

2 = Warning

3 = Error
iEventCode INT Event Code of the SFAB Sensor
sEventDescription STRING Event Code Description Refer Chapter 4.10

Table 4.23: stlOLinkEvent descriptions
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4.9.5 stSwitchingParameters

Structure Variables

Data Type

Festo SFAB PN IOLink Library Function Blocks Description

Description

iSetPoint_SP1

REAL

Setpoint SP1 (SP, SP.Lo, SP.Hi)
Range 0..24000

iSetPoint_SP2

REAL

Setpoint SP2 (SP, SP.Lo, SP.Hi)
Range 0..24000

xSwitchPointLogic

BOOL

Switching point logic, NO/NC:
0: High-active (Normally Open NO)
1: Low-active (Normally Close NC)

iSwitchPointMode

INT

Switching point mode:
0: Deactivated

1: Single point mode
2: Window mode

3: Two-point mode

rHysteresis

REAL

Hysteresis at switchpoint

Range 0..21600

iBacklightColour

INT

Display backlight colour:
0: Always blue (bLUE)

1: Red if Out = 0 (R.OFF)
2: Red if Out = 1 (R. ON)

Table 4.24:

4.9.6 stFlowMonitor

stSwitchingParameters descriptions

Structure Variables Data Type Description

rMinFlowRate REAL Minimum flow rate value | Unit as per user selection

rMaxFlowRate REAL Maximum flow rate value | Unit as per user selection

rAvgFlowRate REAL Averaged flow rate value | Unit as per user selection
Table 4.25: stFlowMonitor descriptions
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4.9.7 stDeviceParameters

Structure Variables Data Type Description

siFlowUnit SINT Flow unit selection:

0: Liters per Minute [l/min]

2: Cubic Meters per Hour [m3/h]

3: Standard Cubic Feet per Minute [scfm]

4: Grams per Minute [g/min]

xTemperatureUnit BOOL Temperature unit °C / °F:
0: °C
1:°F
siReferenceCondition SINT Reference condition 0°C/15°C/20°C:

0: DIN 1343 (0°C)
1:1S0 2533 (15°C)
2:1S0 6358 (20°0)

siGasType SINT Gas type Air/N2/Ar/CO2:
0: Air

1: N2

2: Ar

3:C02

uiFlowMeasurementFilter |UINT Flow measurement filter 0..2048ms:
0: Filter disabled
1: 2 ms

2:4ms

:8ms

:16 ms
:32ms

164 ms

: 128 ms

: 256 ms
:512ms

10: 1024 ms
11: 2048 ms

O 0 N O B W

iFlowDisplayFilter INT Flow display filter 256/512/1024ms:
8: 256 ms

9:512ms

10: 1024 ms
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Structure Variables Data Type Description

siPin2_OutputSignal SINT Output signal Pin2:
0: SSC1.2 OutB Flow monitoring
2: Flow measurement value MDC1 analog

4: Temperature measurement value MDC2 analog

xPin4_OutputSignal BOOL Output signal Pin4:
0: SSC1.1 OutA Flow monitoring
1: SSC1.3 OutC Volume/mass pulse

siHardwareMode SINT NPN / PNP selection:

0: NPN

1: PNP
siAnalogOutputType SINT 0-10V / 1-5V [ 4-20mA:

0: 0..10 V voltage output
1: 1..5 Vvoltage output
2: 4..20 mA current output

iAnalogStartValue INT Analog start value % | Range -100..90
iAnalogEndValue INT Analog end value % |Range -90..100
uiBacklightDuration UINT Backlight duration always on/5..640s:
0: Always On
1: 5 seconds

: 10 seconds
: 20 seconds

: 40 seconds

: 160 seconds

2
3
4
5: 80 seconds
6
7: 320 seconds
8

: 640 seconds

siSubDisplayMode SINT Sub-display mode selection:

: Units

: Gas type

: Flow measurement value

: Volume / mass measurement value
: Temperature measurement value
:SP1

: SP2

N O L1 W N =R O

xLocalSSCDisplay BOOL Show only active or all SSCs:
0: Only active SSCs
1: All local SSCs
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Structure Variables Data Type Description
siMeasuredValueDisplay |SINT Flow/Volume/Temperature display:
0: Flow

1: Volume / mass pulse

2: Temperature

uiLockCode UINT Local parameter lock code 0=0ff; 0...9999
xParameterizationLock BOOL FALSE: Unlocked | TRUE: Locked
xUserInterfaceLock BOOL FALSE: Unlocked | TRUE: Locked
xUserZeroAdjustment BOOL User zero adjustment On/Off:
0: Off
1:0On
Table 4.26: stDeviceParameters descriptions

4.10 sEventDescription

Event Code Event Description
0 Device Ok
16#1000 Device Error
16#1808 Moisture or Dirt in the Compressed Air
16#1815 Overload or Short Circuit at Switching Output OutA.Puls
16#1816 Overload or Short Circuit at Switching Output OutB
16#181F Volume Recording / Mass Recording Overflow
16#4000 Temperature Error in 10-Link Driver
16#5111 Power Supply Too Low

Table 4.27: sEventDescription descriptions

Page 42 of 61 Application Note — SFAB-.-PNLK with Siemens PLC through Profinet using CPX-AP 10-Link — 1.10




Festo SFAB PN IOLink Library Function Blocks Description

4.11  sErrorDescription

Error Code Error Description

1000 No Error

1001 Hardware ID Not Configured

1002 Invalid Sensor Flow Range

1003 Invalid Flow Unit Selection

1004 DPRD Error - Process Data Read Failed

1005 PQI Error

1006 Invalid Flow Display Filter Selection

1007 Invalid Measured Value Display Selection
1008 Invalid Backlight on Duration Selection

1009 Invalid Sub-Display Mode Selection

1010 Invalid Flow Measurement Filter Selection
1012 Invalid Gas Type Selection

1013 Invalid Reference Condition Selection

1014 Invalid Lock Code

1015 Invalid Pin 2 Output Signal Selection

1016 Invalid Pin 4 Output Signal Selection

1017 Invalid OutA SSC1.1 Set Point 1 Value

1018 Invalid OutA SSC1.1 Set Point 2 Value

1019 Invalid OutA SSC1.1 Switch Point Mode Selection
1020 Invalid OutA SSC1.1 Hysteresis Value

1021 Invalid OutA SSC1.1 Backlight Color Selection
1022 Invalid OutB SSC1.2 Set Point 1 Value

1023 Invalid OutB SSC1.2 Set Point 2 Value

1024 Invalid OutB SSC1.2 Switch Point Mode Selection
1025 Invalid OutB SSC1.2 Hysteresis Value

1026 Invalid OutB SSC1.2 Backlight Color Selection
1027 Invalid OutC udPulseThreshold Value

1028 Invalid OutC uiPulseLength_ms Value

1029 [0-Link Master Reported Error

1030 Parameter Read Function Error

1031 Parameter Write Function Error

1116 Analog Start Value Below Minimum -100
1117 Analog Start Value Above Maximum 90

1118 Analog End Value Below Minimum -90

1119 Analog End Value Above Maximum 100
Table 4.28: sErrorDescription descriptions
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5 Configuration of Festo SFAB PN 10link Function Blocks in TIA Portal

This chapter describes adding Festo_SFAB_PN_IOLink library function blocks in program & assigning input, out-
put tags.

5.1 Configuration the Festo SFAB PN IOLink Library Function Blocks

Step 1

SFABR1 » PLC_1[CPU 1516F-3 PN/DP] » Program blocks » Main [OB1]

J Devices H Plant objects
& ERfcase s e0Zp/@ @ WD CGERT ¢l G &7 2
(] T < T ey
~ [ ] SFABR1 A
' Add new device = AF H4 =0 [

ﬂgﬂ Bz GRS ¥ Block title: "Main Program Sweep (Cycle)™
= ({5 PLC_1 [CPU 1516F-3 PN/DP] -

JIf Device configuration
&/ online & diagnestics ¥  Network 1:
» g8 Software units -
= ;5. Program blocks
B¢ Add new block
4 Main [0B1]

& 2] SFAB Function Blocks (FB) L

4 Festo_SFAB_Connect[FB1jimmmmm= s s i t¥

4 Festo_SFAB_Device_Parameters [FBS| Call options

3F Festo_SFAB_Diagnostics [FB9] *  Network2: . Data block

= Festo_SFAB_Flow_Monitoring [FB4] N Name: esto 5 B ~ | ]
B} . , . =

4 Festo_SFAB_Flow_Parameters [FB7] [ l:@

4 Festo_SFAB_Monitoring [FB2] single O el
4 Festo_SFAB_Recorderhode [FBE] | instance
4 Festa_SFAB System_Command [FB5]

» [2] SFAB Suppoerting Function Blocks |

(®) Automatic

Ifyou call the function block a5 a single instance, the function
block saves its data in its own instance data block.

» [ system blocks |
+ [ Technology objects
» @ External source files
» (@ PLCtags
» [ PLC data types
» (51 Wiatch and force tables
+ [ Online backups
» ?5 Traces
» [ oPC UA communication
+ [ vieb applications
» [ Device proxy dats
B Frogram o
[ PLC supervisions & alarms

maore...

Expand the SFAB Function Blocks (FB) Function Blocks folders to find all the available function blocks.
Drag and drop the Festo_SFAB_Connect block into the Main Program OB; the Call Options window will
appear.

3. Inthe Call options window, under Data block, confirm Single instance is selected and the Name field
shows Festo_SFAB_Connect_DB.

4. Click OK to confirm the name and close the Call Options tab.

The called function block is shown below.

%DBR1
“Festo_SFAB_Connect_DE®
YFB1
“Festo_SFAB_Connect”

EM END —
HW_ID stSFABRef
iSensorFlowRange

iFlowUnit

75l2= — xTemperatureUnit
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Step 2

Configuration of Festo SFAB PN IOlink Function Blocks in TIA Portal

Project tree 4

J Devices " Plant objects |

'] OlEs @e'gr S 6 @@B =2 A H T
v [ SFABR1 (] o

B Add new device
n-g-h Devices & networks
< p_[l PLC_1 [CPU 1516F-3 PN/DP]
[lf Device configuration
ﬂ Online & diagnostics
v g8 Software units
~ |5l Program blocks

B Add new block

48 Main [DE1]
@ Festo_SFAB_Connect_DE [DB1]

~ [£z] SFAB Function Blocks (FB}
4 Festo_SFAB_Connect [FB1]
= Festo_SFAB_Device_Parameters [FB8]
i Festo_SFAB_Diagnostics [FE9]
.‘ Festo_SFAB_Flow_Monitoring [FE4]
Ey Festo_SFAB_Flow_Parameters [FB7]
4 Festo_SFAE_Monitoring [FB2]
4 Festo_SFAE_Recorderhiode [FES]
E Festo_SFAB_System_Command [FB5]

» [£z] SFAB Supporting Function Blocks

» ¢ Systemn blocks

[ Technology objects

External source files

r:g PLC tags

?ﬂ PLC data types

';,L Watch and force tables

m Online backups

'—3 Traces

[@ oPc uA communication

[@ web applications

[} Device proxy data

v v ow wrowowowr v owow

B8 Program info
¢ PLC supervisions & alarms
'E] PLC alarm text lists

A W N -

HEF AiF = —

@HB

¥ Block title: "Main Program Sweep (Cycle)™

Add new block

Name:
SFAE_DE ]

Type: * Global DB R
Language: 2 -
‘Organization Number: E

block
O Manuzl

@ Automnatic
# Description:
FB P

Data blocks (DBs) save program data.

el

Function block

s

Function

Data block

more...

> | Additional information

[¥) Add new and open or oK | | Cancel

In the Project tree, under Program blocks, double-click Add new block.
Select Data Block Type: Choose the option to create a Global Data (DB).
Enter the required name for the data block in Name field.

Click OK to create and open the new global data block.
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Configuration of Festo SFAB PN IOlink Function Blocks in TIA Portal

Step 3
SFABR1 » PLC_1 [CPU 1516F-3 PN/DP] » Program blocks » SFAB_DB [DB2]
J Devices || Plant objects
&5 = o= i, B = "7 keepactualvalues [gg: Snapshot %, B Copysnapshots
SFAB_DB
¥ | ] SFABR1 MName Data type Start value
I Add new device | |4 ~ Static
ﬁ-g-h Devices & networks 0@ 5} stSFABRef "stSFAB_REF
E I"-_[. PLC_1 [CPU 1516F-3 PN/DP] 3 [l = » SFAB_Connect Struct
[IY pevice configuration 4 |40 = » SFAB_DeviceParameters Struct
14| Online & diagnostics 5 |40 = » SFAB_Diagnostics Struct
4 rﬁg Software units 6 |4l = » SFAB_FlowMonitoring Struct
= r:a_ Program blocks 7 pal = » SFAB_FlowParameters Struct
B Add new block & |40 = » SFAB_Monitoring Struct
3 Main [OB1] S kil = » SFAB_RecorderMode Struct
@ Festo_SFAB_Connect_DB [DE1] 10 b = » SFAB_SystemCommand Struct [}

SFAB_DE [DBEZ2]

ﬂ; SFABE Function Blocks (FB}
4 Festo_SFAE_Connect [FB1]
= Festo_SFAB_Device_Parameters [FES]
- Festo_SFAB_Diagnostics [FE9]
& Festo S FAB_Flow_Monitaring [FB4]
= Festo_SFAB_Flow_Parameters [FE7]
4 Festo_SFAB_Monitoring [FB2]
4 Festo_SFAB_RecorderMade [FEE]
£ Festo_SFAB_Systern_Command [FBS]

[£z] SFAE Supporting Function Blocks

» [ s

1.
tags.
2.
Data type for each block.
Step 4
SFAB_DB

MName Data type
1 <@ v Static
2 |4O|= » stSFABRef “stSFAB_REF”
3 <= ~ SFAB_Connect Struct
- B T 7 A |
5 <@ = isensorFlowRange Int
6 |41 = iFlowUnit Int
7 u KTernperatureUnit Bool
8 |40 = » SFAB_DeviceParameters Struct
9 <@ = » SFAB_Diagnostics struct
10 < = » SFAB_FlowMonitoring Struct
11 <@ = » SFAB_FlowParameters Struct
12 <@ = » SFAB_Menitoring Struct
12 <@ = » SFAB_RecorderMode Struct
14 440 = » SFAB_SystermCommand Struct

In the Project tree, double-click on SFAB_DB [DB2] under Program blocks to create all the required

In the SFAB_DB editor, create all required tags and define the following variables with their respective

Start value
HF HiF =~ 7 = 2

¥ Block title:

et R LT

"Main Program Sweep (Cycle)"™

W_ID

., %DB1
‘Y "Festo_SFAB_Connect_DE"
% Bl
% “Festo_SFAB_Connect™
¥ EN ENO f——
"SFAB_DB" SFAB_ConnectHW | HW_ID ctSFABRef

iSensorFlowRange
iFlowUnit

¥lemperatureUnit

In SFAB_DB, under the SFAB_Connect struct, confirm the following members and their Data types, then drag
and drop the SFAB_Connect members from SFAB_DB to the corresponding inputs of the Festo_SFAB_Connect

block in Main [OB1].

-

Note
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Repeat Step 4 to create and assign the different input and output tags in the function block.
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Once all tags have been
below.

Configuration of Festo SFAB PN IOlink Function Blocks in TIA Portal

assigned successfully, the Festo_SFAB_Connect Function Block will look like the one

"SFAB_DB" SFAB

“DB1
"Festo_SFAB_Connect_DE"
WFB1
“Festo_SFAB_Connect”
EN EMND
_Connect.HW_ID HW_ID ctSFABRet "SFAB_DE" stSFABRef

"SFABE_DE" SFAE_ConnectiSensorFlow

Range — isensorFlowRange

"SFAE_DE" SFAE_Connect.iFlowlUnit iFlowUnit

"SFAB_DB".SFAE_Canne

9 Note

ctxTemperature
Unit — yTemperatureUnit

e Repeat the same procedure to complete assigning the remaining inputs and outputs of the other
Festo SFAB function blocks (Festo_SFAB_Device_Parameters, Festo_SFAB_Diagnostics,
Festo_SFAB_Flow_Monitoring, Festo_SFAB_Flow_Parameters, Festo_SFAB_Monitoring,
Festo_SFAB_RecorderMode, and Festo_SFAB_System_Command), as applicable to the con-
nected SFAB sensor configuration.

Once all tags have been

assigned successfully, the Festo_SFAB_Monitoring Function Block will look like the one

below.

WDB3

“Festo_SFAB_Monitoring_DE”
WB2
“Festo_SFAB_Monitoring”
EM EMO
"SFAE_DB" stSFABRef — stSFABRef xEnabled — "SFAB_DEB" SFAE_Monitoring xEnabled

"SFAB_DE" SFAB_Monitoring ¥Enable == yEnable *Error =i "5FAB_DE" SFAB_Manitaring xErrar

Application Note — SFAB-.-

"SFAE_DE".SFAB_Monitoring.sError
sErrorDescription — Description
rFlowRate "SFAE_DE" SFAB_Monitoring.rFlowRate
'SFP.B_DB'.SF}".B_I'\-bnitDring.xSSCI 1_Flow
%5C11_FlowNonitoring —i Menitering
"SFAB_DE".SFAB_Monitoring x55C12_Flow
¥55C12_FlowMonitoring — Monitoring
"SFAB_DE" SFAB_Monitoring x55C13_
¥55C13_VolumeMassPulse =i VolumeMassFulse
rfemperature "SFAB_DE".SFAB_Monitoring.rTemperature
"SFAB_DEB".SFAB_Monitoring x55C21_
¥55C21_TemperatureMonitoring — Temperaturelonitoring
"SFAB_DE" SFAB_Monitoring x55C22_
¥55C22_TemperatureMonitoring — Temperaturehdonitoring
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Configuration of Festo SFAB PN IOlink Function Blocks in TIA Portal

Once all tags have been assigned successfully, the Festo_SFAB_Flow_Monitoring Function Block will look like
the one below.

“DB4
*Festo_SFAB_Flow_Monitoring_DE"
WFB4
“Festo_SFAB_Flow_Monitoring™
EM EMNO
"SFAB_DB" stSFABRet stSFABRef *Enabled — " 5FAB_DE".5FAE_Flowhonitoring xEnabled
*SFAB_DB" SFAE_Flowhonitoring xEnable — xEnable *Error —"SFAB_DEB" SFAB_FlowMonitaring xErrar
"SFAB_DE" SFAB_Flowhonitoring xRead "SFAB_DB" SFAB_FlowMonitoring.wError
AcyclicData — yReadAcyclicData wErrorCode — Code
"SFAB_DB" SFAB_FlowMonitoring xReset “SFAB_DB".SFAB_FlowMeonitoring sError
S1BTstcs — yResetStatistics sErrorDescription — Description

sStatus "SFAB_DB".SFAB_FlowMonitoring sStatus
“SFAB_DE" SFAB_FlowMonitaring.rflow
rFlowRate — Rate

“SFAB_DB".SFAB_FlowMonitering x65C11_
¥55C11_FlowhMonitoring — FlowMonitoring

“SFAB_DB".SFAB_FlowMonitering »65C12_
¥55C12_FlowMonitoring — FlowManitaring

“SFAB_DB".SFAB_FlowMonitaring :65C13_

x55C13_VolumeMassPulse —VolumelMassPulse
- SF}‘-:B_IZ_JB' SFAB_FlowManitaring.Flow
stFlowMonitoring — Monitoring

Once all tags have been assigned successfully, the Festo_SFAB_RecorderMode Function Block will look like the
one below.

WB5
"Festo_SFAE_Recorderhode_DEB”
WFB6
“Festo SFAB_RecorderMode®
EMN END
"SFAB_DE" stSFABRef ctSFABRef +Done —i"5FAB_DB" SFAE_RecorderfMode xDone
"SFAE_DE" SFAE_RecorderMode xExecute — xExecute xBusy — "5FAB_DB" SFAB_RecorderMode xBusy
"SFAB_DBE" SFAB_RecorderMode xStartRec — xStartRec xError — "5FAB_DB".5FAE_RecorderhMode xError
"SFAB_DB".SFAB_RecorderMode xStopRec — xStopRec "SFAE_DB".SFAE_RecorderMode wError
"SFAB_DB® .SFAB_RecorderhMode xResetRec — yResetRec wErrorCode Code

"SFABE_DB".SFAE_RecorderiMode sError
sErrorDescription — Description
s5tatus "SFAB_DB" .SFAB_RecorderMode sStatus

"SFAB_DB" 5FAE_Recorderiode st
stRecorderData RecorderiMode

Once all tags have been assigned successfully, the Festo_SFAB_System_Command Function Block will look like
the one below.

WDB6
*Festo_SFAB_Systermn_Command_DB"
WFBS
“Festo_SFAB_System_Command®
EN ENO
"SFAB_DB" stSFABRef — ct5FABRef xDone — "SFAB_DB" SFAB_SysternCommand.xDone
- SF}".B_DB' .SFP.B_S)ﬂtemCumma nd.x )ﬂug&l —_— SF.F‘.B_DB' .SFP.B_S}";teanmma ﬂd.i':BL.IS)"
ExecuUle — yExecute xError — "SFAB_DE® SFAB_SysternCommand xError
"SFAB_DB".S5FAB_SystemCommand.i *SFAB_DB" .5FAB_SysternCommand.wErrar
CommandCode — igystemCommand wErrorCode — Code

"SFAB_DB" SFAB_SystemCommand.sError
sErrorDescription — Descrption
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Configuration of Festo SFAB PN IOlink Function Blocks in TIA Portal

Once all tags have been assigned successfully, the Festo_SFAB_Flow_Parameters Function Block will look like

the one below.

"SFAB_DE".stSFAERef

"SFAE_DB" SFAE_FlowParameters x

Execute —

"SFAB_DE" SFAB_FlowFarameters xrite —

"SFAB_DB".SFAB_FlowParameters st
SSC11_Parameters

"SFAB_DB".SFAB_FlowParameters st
S5C12_Parameters

"SFAB_DB".SFAB_FlowParameters st
S5C13_Parameters

%DB7
"Festo_SFAE_Flow_Parameters_DB"
WFB7
"Festo_SFAB_Flow Parameters"
EMN
stSFABRef
*Execute
Arite

=s5t55C11_Parameters

=s5t55C12_Parameters

=s5t55C13_Parameters

ENO
«Done — "SFAE_DE" SFAE_FlowParameters xDone

xBusy — "SFAB_DE" SFAB_FlowFarameters xBusy

wError — "SFAB_DB" SFAE_FlowParameters xError

"SFAE_DE" SFAE_FlowFarameters wError

wErrorCode — Code

"SFAE_DE" SFAB_FlowFarameters sErrar

sErrorDescription — Description

sStatus "SFAB_DEB" SFAB_FlowParameters sStatus

Once all tags have been assigned successfully, the Festo_SFAB_Device_Parameters Function Block will look like

the one below.

"SFAE_DBE".stSFABRef

"SFAB_DE" SFAB_DevicePararmeters.x

DB 8
“Festo_SFAE_Device_Parameters_DB"
YFBE
“Festo_SFAB_Device_Parameters”
EN
stSFABRef

Exgcute — wEvecute
"SFAB_DE".SFAB_DeviceParameters xWirite — wirite

"SFAB_DE".SFAB_DeviceParameters.st
DeviceParameters

=stDevicePara meters

sErrorDescription

ENO
xDone — "5FAB_DB".SFAE_DeviceParameters.xDone
*Busy — "SFAB_DBE" SFAB_DeviceParameters xBusy

xError — “SFAE_DE" SFAE_DeviceParameters xError
"SFAB_DE"
ErrorCode

SFAB_DeviceParameters.w
wErrorCode
"SFAB_DE".SFAB_DeviceParameters.sError
Description

"SFAE_DB" SFAE_DeviceParameters.s

s5tatus Status

Once all tags have been assigned successfully, the Festo_SFAB_Diagnostics Function Block will look like the

one below.

WDED
"Festo_SFAB_Diagnostics_DB"

%WFB9
“Festo_SFAB_Diagnostics™

"SFAB_DB" stSFABRef

"SFAB_DE".SFAE_Diagnostics xExecute — yFyecute

Application Note — SFAB-.-PNLK with Siemens PLC through Profinet using CPX-AP 10-Link — 1.10

EM
stSFABRef

ENO

xDone
xBusy
*Error
wErrorCode

sErrorDescription

uiloLinkErrorCount

sDevicestatus
astiOLinkEvent

rsupplyVoltage

—t"SFAE_DE".SFAB_Diagnostics.xDone
—1"SFAB_DBE".SFAB_Diagnostics.xBusy
—1"SFAE_DE".SFAE_Diagnostics «Error
"SFAB_DE".SFAB_Diagnostics.wErrorCode
"SFAB_DE" SFAE_Diagnostics sError

Description

"SFAE_DE".SFAE_Diagnostics.uilOLinkError
Count

"SFAB_DE".SFAE_Diagnostics.sDevice
Status

"SFAE_DE" .SFAB_Diagnostics |OLinkEvent

"SFAB_DE".SFAB_Diagnostics.rsupply

WVoltage
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6 Sample Code for Festo SFAB PN IOLink Library Function Blocks

6.1 Festo SFAB Connect Block

WDB1
"Festo_SFAB_Connect_DE"
WB1
“Festo_SFAB_Connect”
EN ENOD
266
*SFAB_DB".SFAB_ConnectHW D — Hw ID st5FABRef— "5FAB_DEB" stSFAERef

2
"SFAB_DB" SFAB_ConnectiSensorFlow

Range — isensorFlowRange

o
"SFAE_DB".SFAE_ConnectiFlowUnit — iFlowlnit

FALSE

"SFAB_DB".SFAB_Connect.xTemperature
Unit ——|yTemperature Unit

1. Enter the HW_ID, set to value 266 (See Chapter 3.9), representing the Hardware ID of the |0-Link Port
on the CPX-AP-...-410L-M12 module.

2. Enter the iSensorFlowRange, set to value 2, representing the connected SFAB Sensor Flow Range selec-
tion (e.g., SFAB 200).

3. Enter iFlowUnit, set to value 0, representing the selected Flow Rate Unit.

4, Enter xTemperatureUnit, set to value FALSE, representing the selected Temperature Unit °F Fahrenheit.

The function block returns the output stSFABRef, assigned to the variable "SFAB_DB".stSFABRef, of type
stSFAB_REF, which serves as the SFAB Sensor Reference Structure used as input for the other Festo_SFAB func-
tion blocks.
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6.2

Before

Sample Code for Festo SFAB PN I0Link Library Function Blocks

Festo SFAB Monitoring Block

%DB3
“Festo_SFAE_Monitoring_DE”
FB2
“Festo_SFAB_Monitoring™
EM ENO
"SFAB_DE" s1SFABRef stSFABRef

FALSE

"SFAB_DB".5FAB_Monitoring.xEnable ==|xEnable

After

"SFAE_DE".SFAE_Monitoring.xEnable

v~ WN

FALSE
xEnabled -— "SFAE_DE" SFAE_Monitoring.xEnabled

FALSE
xError == "SFAB_DB".5FAB_Monitoring. xError

"SFAB_DB".SFAB_Monitoring.sErrar
sErrarDescription — Description

0.0
rFlowRate = "SFAB_DB".SFAB_Monitoring.rFlowRate

FALSE
"SFAB_DB" SFAB_Monitoring x55C11_Flow
*55C11_Flowhonitaring [~= Monitoring

FALSE

"SFAB_DB".SFAB_Monitoring x55C12_Flow
¥55C12_Flowhonitoring [-—t Menitering

FALSE

"SFAB_DB".5FAB_Monitoring x55C13_
X55C13_VelumeMassPulse - VolumehassPulse

0.0

rTemperature = "5FAB_DB" 5FAB_Monitoring.rfemperature

FALSE
"SFAB_DB".5FAB_Monitoring x55C21_

¥55C21_Temperaturelonitoring (== Temperature Monitoring

FALSE
"SFAB_DB".5FAB_Monitoring x55C22_

X55C22_TemperatureMonitaring ~=1Temperaturehonitaring

ENOD

TRUE

*Enabled “SFAB_DB” SFAB_Monitoring xEnabled

FALSE

DB 3
“Festo_SFAB_Monitoring_DE”
B2
“Festo_SFAB_Monitoring™
EN
"SFAB_DB" stSFABRef — stSFABRef
TRUE
xEnable

*Error -—"SFAE_DB" SFAE_Monitoring xError

"SFAB_DE".SFAE_Monitoring sError
sErrorDescription —|Description

79.05157
rFlowRate —| SFAB_DEB".SFAE_Menitoring.rFlowRate

FALSE
“SFAE_DB".SFAE_Monitoring x55C11_Flow
¥55C11_FlowMonitoring ——{Menitering

FALSE
"SFAB_DB® SFAB_Monitoring x55C12_Flow

¥55C12_FlowMonitoring —=|Menitoring

FALSE

“SFAB_DB".SFAE_Monitoring x55C13_
%55C13_VolumeMassPulse -—[VolumehessPulse

319

rlemperature —| SFAE_DB".SFAB_Monitoring.rfempera ture|

FALSE
"SFAB_DB® SFAE_Monitoring x55C21_

x55C21_TemperatureMonitoring —— TernperatureManitering

FALSE
“SFAE_DB®.SFAE_Monitoring.x55C22_

¥55C22_TemperatureMonitaring == Temperaturehonitoring

Set the input xEnable to TRUE, then the xEnabled output changes to TRUE, confirming the block is ac-

tive.

xError remains FALSE, with sErrorDescription showing an empty string, indicating no error.
rFlowRate updates to 79.05157, reflecting the live flow rate measured by the SFAB sensor.
rTemperature updates to 31.9, reflecting the live temperature measured by the sensor.

xSSC11_FlowMonitoring, xSSC12_FlowMonitoring, xSSC13_VolumeMassPulse, xSSC21_Tempera-
tureMonitoring, and xSSC22_TemperatureMonitoring all remain FALSE, indicating that none of the
corresponding switching signal channel thresholds have been triggered based on the current process

values.

Application Note — SFAB-.-PNLK with Siemens PLC through Profinet using CPX-AP 10-Link — 1.10

Page 51 of 61
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6.3

Before

“SFAB_DB® stSFABRef

FALSE
“SFAB_DB® SFAB_Recorderhode xExecute

FALSE
"SFAB_DB".SFAB_RecorderMode xStarRec

FALSE
“SFAB_DB" SFAB_RecorderhMode xStopRec

FALSE
SFAB_DB® SFAB_Recorderhiode xResetRec

Ui &~ W N P

scription.

%085
*Festo_SFAB_Recorderhiode_DB"

TB6

“Festo_SFAB_RecorderMode”

EN

stSFABRef

- | xExecute

| xStartRec

| xstopRec

| xResetRec

ENO

Festo SFAB RecorderMode Block

FALSE
xDone -—1"SFAB_DB" SFAB_Recorderhiode xDone

FALSE

xBusy-="SFAB_DB" SFAB_Recorderhade xBusy

FALSE

¥Error == "SFAB_DB".SFAB_Recorderhiode xError

1620000
“SFAB_DB® SFAB_Recorderhode wError

wErrorCade — Code

"N Error’
“SFAB_DB" SFAB_Recorderiade sError

sErrorDescription — Description

sStatus — 'SFAB_DB®.SFAB_RecorderMode sStatus

stRecorderData
s

L N N N =N

SFAB_Recarderhode

‘No Status’

"SFAB_DB" SFAB_Recorderhode st
Recorderhode

Struct

*DBS

“Festo_SFAB_Recarderviode_DB"

After R
“Festo_SFAB_RecorderMode”
EN ENO
TRUE
“SFAB_DB" stSFABRE! —| stSFABRef xDone [—|" SFAB_DB" SFAB_Recorderhode xDone
TRUE FALSE
"SFAB_DB".SFAB_Recorderbode sExecute | xExecute XBusy ~=1"SFAB_DB" SFAB_Recorderhode aBusy
FALSE IREE
*SFAB_DB".SFAB_RecorderlMode xStartRec --| xStartRec Error-—4"SFAB_DB" SFAB_Recorderhode xErmor

FALSE
*SFAB_DB" SFAB_Recorderblode xStopRec == xS topRec

FALSE

"SFAB_DB" SFAB_Recarderhode xResetRec ==|xResetRec

*Execute Bool TRUE
xStartRec Bool FALSE
¥StopRec Bool FALSE
xResetRec Bool FALSE
xDane Bool TRUE
xBusy Bool FALSE
xError Bool e FALSE
wErrorCode Wiord 620 16£0000
sErrorDescription String "No Error'
sStatus String ‘Recorder Mode Monitor Done’
stRecorderMode “stRecorderParame
rRecardervolume Real 7490.0
udRecorderTime_s  UDInt 424756
udRecorderErrorTime... UDInt 4
siVolumeUnit sint 0
xRecorderRunning Bool FALSE
xRecorderPaused Bool FALSE
xRecorderReset Bool FALSE

wErrorCode —

sErrorDescription =

1650000
"SFAB_DB" SFAB_Recarderhiode wError
Code

“No Error’
*SFAB_DB".SFAB_Recorderhode sError
Description

sStatus [—

stRecorderData

"Recorder Mode Monitor Done’
"SFAE_DB® SFAE_Recorderhode sStatus

"SFAB_DB® SFAB_Recorderhode st
Recorderhiode

Set the input xExecute from FALSE to TRUE, which will start reading all the relevant parameters.
Make sure xStartRec, xStopRec, and xResetRec are set to FALSE.
xBusy will turn to TRUE while reading; once the reading is done, it will turn to FALSE.
xDone changes to TRUE, indicating that the function block read has completed successfully.

While reading, if there is any error, then xError will turn TRUE, along with wErrorCode and sErrorDe-

6. sStatus shows the current status of the function block; once the reading is done, it will show 'Recorder

Mode Monitor Done', indicating the current recorder mode status of the sensor.

7. stRecorderMode structure, the following read values will be shown.

9 Note

e To start, stop, or reset the recording, the user must trigger only one input at a time. If multiple
inputs (xStartRec, xStopRec, xResetRec) are set to TRUE simultaneously, this may result in an

error.

e |tis recommended to activate the required input as per the application need, setting it
to TRUE individually while keeping the remaining inputs set to FALSE.
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Sample Code for Festo SFAB PN I0Link Library Function Blocks

6.4 Festo SFAB System Command Block

Before

"SFAB_DE".stSFABRed

FALSE
SFAB_DB" .SFAB_SystemCommand.x
Execute

o
"SFAB_DB".SFAB_SysternCommand.i
CommandCaode

DB 6
"Festo_SFAB_System_Command_DB"
WFB5
“Festo_SFAB_System_Command”
EM ENO
stSFABRef xDone
xBusy
=|xExecute
xError
= iSystemCommand

wErrorCade
cErrorDescription

FALSE
~—"5FAB_DE" 5FAB_SystemCemmand.xDone

FALSE
~—"SFAB_DE".SFAB_SystemCommand . xBusy

FALSE
~—"SFAB_DE".SFAB_SystemCoemmand.xError

1650000
"SFAB_DB".SFAB_SystemCommand.wError
— Code

‘Mo Error’
"SFAB_DB" SFAB_SystemComrnand.sError
— Description

WDB6
"Festo_SFAB_System_Command_DB"
After e
“Festo_SFAB_System_Command™
EN ENO
"SFAB_DE" stSFABRef — ctSFARRef «Done
TRUE
SFAB_DE".SFAB_SystemCommand.x =Busy
Execute «Execute
129 xError
"SFAB_DE" SFAB_SystemCommand.i
CommandCode iz ztemCommand

wErrarCode

sErrorDescription

LE
—ITQFP.B DE" SFAE_SystemCommand.xDone

FALSE
—~—"SFAB_DB™ .SFAB_SystemCommand. xBusy

FALSE
—~—"SFAB_DB" SFAB_SystemCommand.xError

16#0000
"SFAB_DB".SFAB_SystemCommand.wError
— Code

‘Mo Error’
"SFAB_DB".SFAB_SystemCommand.sError
— Description

1. Settheinput xExecute from FALSE to TRUE, and set iSystemCommand to 129, representing the Appli-
cationReset system command, which will trigger the execution of the selected system command (Refer

Chapter 4.4.3).

2. xBusy will turn to TRUE while the command is being executed; once the execution is complete, it will

turn to FALSE.

3. xDone changes to TRUE, indicating that the system command has been executed successfully.
4, Ifthereis any error during execution, then xError will turn TRUE, along with wErrorCode and sErrorDe-

scription showin

g the relevant error details.

5. Inthis case, xError remains FALSE, with wErrorCode showing 16#0000, and sErrorDescription showing
'No Error', confirming that the ApplicationReset system command was executed successfully on the

connected SFAB

Application Note — SFAB-.-PNLK with Siemens PLC through Profinet using CPX-AP 10-Link — 1.10
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6.5 Festo SFAB Flow Monitoring

Before

EN
"SFAB_DB" .stSFABRef stSFABRef
FALSE
"SFAB_DB".SFAB_FlowMenitaring xEnable ==|xEnable
FALSE
*SFAB_DB" SFAB_Flowhonitoring xRead
AcyclicData --|xpeadAcyclicData
FALSE
*SFAB_DB” SFAB_FlowManitoring xReset
Statistics -~|xResetStatistics

After

EN
"SFAB_DB" st5FABRet stSFABRef
TRUE
SFAB_DE".SFAB_FlewMonitoring xEnable | xEnable
TRUE
"5FAB_DB".5FAB_FlowMonitoring xRead
AcyclicData —|yReadAcyclicData
FALSE

*SFAB_DB" SFAB_Flowhonitaring xReset
StalSlCs —~|xResetStatistics

= ¥ FlowMonitoring *stFlowMonitor™

= rinFlowRate Real
= rMaxFlowRate Real
= rAvgFlowRate Real

1. Setthe input xEnable from FALSE to TRUE, starts monitoring the process data and it will read the acy-

clic data.

v~ WN

B4

“Festo_SFAB_Flow_Monitoring_DB"

B4
“Festo_SFAB_Flow_Monitoring”

ENO

FALSE
xEnabled -—"SFAB_DEB" SFAB_Flowhcnitering xEnabled

FALSE
xError-—"SFAB_DB".SFAB_Flowhonitoring xErrar

16#0000
"SFAB_DB" SFAE_FlowlMonitoring wError
wErmorCode — Code

‘No Error’
"SFAB_DB" SFAB_FlowMonitoring sError
sErrorDescription — Description
‘No Status'
sStatus — "SFAB_DB".SFAB_FlowMonitoring sStatus

0o
"SFAB_DB".SFAB_FlowMonitaring.rFlow
rFlowRate — Rate

FALSE
*SFAB_DE" SFAB_Flowhonitaring x55C11_
¥55C11_FlowMonitaring (- Flowlonitoring

FALSE
*SFAB_DB" SFAB_Flowhionitoring x55C12_
x65C12_Flowhonitoring (-— FlowManitoring
FALSE
*SFAB_DB" SFAB_Flowhonitoring x55€13_
¥E5C13_VolumeMassPulse -1 VolumelsssFPulse

"SFAB_DB".SFAE_FlowMonitering Flow

stFlowhonitoring |— Monitoring

D84

*Festo_SFAB_Flow_Monitoring_DB"

B4
“Festo_SFAB_Flow_Monitoring™

ENO

UE
*Enabled F:F»‘-.E_DB' SFAB_FlowMenitoring.xEnabled

FALSE
xError-—"SFAB_DE" SFAB_FlowMenitoring xError

16#0000
"SFAB_DE".5FAB_FlowMonitoring.wError
wErrorCode (— Code

‘Mo Error®
"5FAB_DB® SFAB_FlowMonitoring sError
sErrorDescription — Description

‘Flow Monitor Enabled”
sStatus —] SFAB_DB".SFAB_FlowMonitoring.sStatus

31.06729
"SFAB_DB".SFAB_FlowManitaring.rFlow
rFlowRate —{Rate

FALSE
"SFAB_DE" SFAB_Flowhonitoring x65C11_
$EEC11_FlowMonitoring ——{Flowhianitoring

FALSE
"SFAB_DB".5FAE_FlowMenitoring x55C12_
¥EEC12_FlowMonitoring =={Flowhionitoring

FALSE
*SFAB_DE" SFAB_FlowNonitoring x55C13_
X55C13_VolumeMassPulse -—{vVolumelassPulse

"SFAB_DB" SFAB_FlowMenitoring. Flow
Monitoring

stFlowMonitoring

3471667
116.65
34 76667

Keep xReadAcyclicData andnxResetStatistics set to FALSE.
xEnabled changes to TRUE, confirming that the function block is enabled and running.

xError remains FALSE, with wErrorCode showing 16#0000, and sErrorDescription showing No Error.
sStatus changes to Flow Monitor Enabled, and rFlowRate updates to 0.016667, reflecting the live flow

rate measured by the sensor.

6. xSSC11_FlowMonitoring, xSSC12_FlowMonitoring, and xSSC13_VolumeMassPulse remain FALSE, as

their respective SSC threshold conditions have not been triggered.

7. stFlowMonitoring provides the following flow rate statistics.
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9 Note

Sample Code for Festo SFAB PN I0Link Library Function Blocks

e To read the acyclic data, make sure the function block is enabled (xEnable = TRUE) first. Once
enabled, the user can read the acyclic data by setting xReadAcyclicData from FALSE to TRUE,
which triggers a single read of the acyclic data.

e To read the acyclic data again, repeat the same procedure by toggling xReadAcy-

clicData from FALSE to TRUE on each occasion.

6.6

Festo SFAB Flow Parameters

The Festo_SFAB_Flow_Parameters function block is used to read and write the Flow Rate Monitoring (SSC11,
S$SC12) and Volume/Mass Pulse (SSC13) parameters of the connected SFAB Flow Sensor.

6.6.1

Bofore

"SFAE_DB".stSFABRef

Read Parameters

EN

stSFABRef

FALSE
"SFAB_DB".SFAB_FlowParameters.x
Execute ——|xExecute

FALSE
"SFAB_DB".SFAB_FlowParameters xWrite ==| vrite

"SFAE_DB".5FAE_FlowParameters.st

S5C11_Parameters

"SFAB_DB® SFAB_FlowParameters st

55C12_Parameters

"SFAB_DB".5FAE_FlowFarameters.st

55C13_Parameters

-

=
=
=
L]
L]
-
L]
=
=
=
L]
L]
-
L]
=
=

st55C11_Parameters
15etPoint_SP1
i5etPoint_SP2
*SwitchPeintLogic
iswitchPointMode
rHysteresis
iBacklightColor

st55C12_Parameters
15etPoint_SP1
i5etPoint_SP2
*SwitchPeintLogic
iswitchPointMode
rHysteresis
iBacklightColor

st55C13_Parameters
udPulseThreshold
*SwitchPointLogic
uiPulseLength_ms

%WDB7

“Festo_SFAE_Flow_Parameters_DB"

WB7

"Festo SFAB_Flow_Parameters”

=s5t55C11_Parameters

=st55C12_Parameters

=s5t55C13_Parameters

“stSwitchingParameters”

Real
Real
Bool
Int
Real
Int

“stSwitchingParameters”

Real

Real

Bool

Int

Real

Int
“stOutC_Parameters”
UDInt

Bool

Uint

0.0
0.0

alse FALSE

false FALSE

false  [FALSE

ENO
FALSE

xDone -— "5FAE_DE".

FALSE

xBusy/-- “SFAE_DE".

FALSE

*Error /== "SFAB_DBE"

1670000

"SFAE_DE"

wErrorCode |— Code

‘Mo Error’
"SFAE_DE

SFAB_FlowParameters xDone

SFAB_FlowParameters xBusy

SFAB_FlowParameters xError

.SFAB_FlowParameters.wError

" SFAB_FlowParameters.sError

sErrorDescription — Description

‘Mo Status’

sStatus = "SFAE_DE

" SFAB_FlowParameters.sStatus

Application Note — SFAB-.-PNLK with Siemens PLC through Profinet using CPX-AP 10-Link — 1.10
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HDB7
“Festo_SFAB_Flow_Parameters_DE"

After e

“Festo_SFAB_Flow_Parameters”™

EM ENO
[TRUE
“SFAB_DB" st5FABRei — ctSFABRef xDone [~ 5FAB_DB" SFAB_FlowParameters xDone
TRUE FALSE
*SFAB_DB® SFAB_FlowParameters.x *Busy~ "SFAB_DB".SFAB_FlowParameters xBusy
Execute *Execute FALSE
EALSE xErrar—="SFAE_DB".SFAE_FlowParameters. xError
"SFAB_DE" SFAE_FlowParameters xWrite == i
SFAB_ SFAB_] Wirite 16%#0000
"SFAB_DB".SFAB_FlowFarameters.wError
"SFAB_DB".SFAB_FlowParameters. st wErrorCode —|Code
S5CT1_Parameters —| =5t55C11_Parameters
— ‘Mo Error’
"SFAB_DB" SFAB_FlowParameters sError
*SFAB_DE" SFAE_FlowParameters st sErrorDescription —Description
55C12_Parameters — =5t55C12_Parameters ‘Read All Parameters Completed"
sStatus — SFAB_DB".SFAE_FlowParameters.sStatus)

"SFAB_DB".SFAB_FlowParameters.st
S5C13_Parameters =5t55C13_Parameters

& ¥ s5t55C11_Parameters “stSwitchingParameters™
Ll i5etPaint_5P1 Real 0.0 1200
= isetPoint_SP2 Real 140.0
= *SwitchPointLogic Boaol FALSE
L] iswitchPointhvode Int 1
= rHysteresis Real 0.0 1.0
= iBacklightColor Int 0 o

® v 5{55C12_Parameters "stSwitchingParameters”
= iSetPoint_SP1 Real 0.0 120.0
= iSetPoint_SP2 Real 140.0
= *SwitchPointLogic Bool FALSE
L] iswitchPointMode Int 1
= rHysteresis Real 0.0 1.0
= iBacklightColor Int 0 o

= ¥ £t55C13_Parameters “stOutC_Parameters”
= udPulseThreshold UDInt 0 200
= *EwitchPointLogic Bool FALSE
= uiPulseLength_ms Ulnt 1] 100

1. Set the input xExecute from FALSE to TRUE, which triggers a rising edge to read all the Flow Rate Pa-

rameters, while keeping xWrite set to FALSE.

xBusy will turn to TRUE while reading; once the reading is complete, it will turn back to FALSE.

xDone changes to TRUE, indicating that the read operation has completed successfully.

xError remains FALSE, with wErrorCode showing 16#0000, and sErrorDescription showing 'No Error'.

sStatus changes to 'Read All Parameters Completed', confirming that all Flow Parameters have been

successfully read.

6. Structures stSSC11_Parameters, stSSC12_Parameters, and stSSC13_Parameters are updated with
the following read values as shown above:

v~ WN
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6.6.2 Write Parameters

WDB7
“Festo_SFAB_Flow_Parameters_DE”
Before w7
“Festo_SFAB_Flow_Parameters™
EN ENO
FALSE
“SFAB_DE" 5t5FABRet —| stSFABRef xDone [==1"5FAB_DB" SFAB_FlowParameters xDone
FALSE EAERE
“CFAE DE".SFAE FlowParameters.x *Busy/-="5FAB_DB".5FAB_FlowParameters xBusy
Execute ——|xFxpcute EALSE
|. TRUE wErrar ==1"SFAB_DB" SFAB_FlowFarameters xError
SFAB_DB".SFAB_FlowParameters xWrite i
e - 2RI 16#0000
"SFAB_DB".5FAB_FlowParameters wError
"CFAE_DB".SFAE_FlowParameters.st wErrorCode (— Code
SSC11_Parameters —{ = 5455C11_Parameters
= ‘Mo Error'
"SFAE_DB".SFAE_FlowParameters sError
"SFAE_DE".SFAB_FlowParameters.st sErrorDescription — Description
55C12_Parameters =5t55C12_Parameters ‘Mo Status’
sStatus — SFAE_DB" SFAE_FlowParameters sStatus

"SFAB_DB".SFAB_FlowParameters.st
55C13_Parameters =s5155C13_Parameters

= ¥ s5t55C11_Parameters "stSwitchingParameters”
L] iSetPoint_SP1 Real 0.0 100.0
= iSetPoint_SP2 Real 0.0 1500
= xSwitchPointLogic Bool false FALSE
= iswitchPointhMode Int 0 1
= rHysteresis Real 0.0 100
= iBacklightColar Int 0 o

B ¥ ctS5C12_Parameters “stSwitchingParameters”
L] iSetPoint_SP1 Real 0.0 1200
= iSetPoint_SP2 Real 0.0 1400
= xswitchPointLogic Bool false FALSE
= iswitchPointMode Int 0 1
= rHysteresis Real 0.0 1.0
= iBacklightColor Int 0 ]

B ¥ St55C13_Parameters “stOutC_Parameters”
= udPulseThreshold UDInt 0 200
= xSwitchPointlLogic Bool false FALSE
= uiPulseLength_ms Ulnt 0 100

XxWrite is set to TRUE, in preparation for a write operation, while xExecute remains FALSE.
In stSSC11_Parameters, the values are updated to the desired new setting:

e iSetPoint_SP1 =100

e iSetPoint_SP2 =150

e xSwitchPointLogic = False

e iSwitchPointMode = 1 (SinglePoint_Mode)

e rHysteresis = 10

e iBacklightColor = 0 (AlwaysBlue)

9 Note

e The user can enter values in stSSC12_Parameters and stSSC13_Parameters to configure the de-
sired write data for the device before executing the function block.
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DB7
"Festo_SFAE_Flow_Parameters_DE"

After 87

“Festo_SFAB_Flow_Parameters™

EMN ENO
TRUE
"SFAB_DE" .stSFABRef stSFABRef xDone "SFAB_DE".SFAB_FlowParameters xDone
TRUE g T
*SFAB_DB" SFAB_FlowParameters x xBusy—— SFAB_DB" SFAB_FlowParameters xBusy
Execute f—| yEvecute FALSE
TRUE «Errar == "SFAB_DE".SFAB_FlowParameters »Error
"SFAB_DBE".SFAE_FlowParameters xirite Wirite 1640000
"SFAB_DE" SFAE_FlowParameters.wError
*SFAB_DB".SFAE_FlowParameters.st wErrorCode — Code
SSC11_Parameters —| =st55C11_Parameters ‘No Error’
"SFAB_DB".SFAB_FlowParameters.sError
*SFAB_DB".SFAE_FlowParameters.st sErrorDescription — Description
55C12_Parameters —| 25455012 _Parameters “Write All Parameters Completed'
s5tatus "SFAB DB".SFAB FlowParameters.sStatus

"SFAB_DB".SFAB_FlowParameters.st
55C13_Parameters =s5155C13_Parameters

1. Set xExecute from FALSE to TRUE, triggering a rising edge to write the updated stSSC11_Parameters
values to the SFAB Flow Sensor.

xDone changes to TRUE, indicating that the write operation has completed successfully.

xBusy remains FALSE, confirming the operation is no longer in progress.

xError remains FALSE, with wErrorCode showing 16#0000, and sErrorDescription showing 'No Error'.
sStatus changes to 'Write All Parameters Completed', confirming that the updated Flow Parameters
have been successfully written to the SFAB Flow Sensor.

v~ W N

6.7 Festo SFAB Device Parameters
6.7.1 Reading Device Parameters

Wes
"Festo_SFAB_Device_Farameters_DE"
B8

"Festo_SFAB_Device_Parameters”

Before Execute

EN ENO
FALSE
"SFAE_DEB" stSFABRef —| ctsFABRef xDone == "SFAE_DE" SFAE_DevicePFarameters xDone
FALSE FALSE

"SEAB DB SFAB DeviceParameters.x xBusy==1"SFAB_DB".SFAB_DeviceParameters xBusy

Execute —-=|xExecute e
«Error/-—"SFAB_DB".SFAE_DeviceParameters xError

FALSE
SFAB_DB".SFAE_DeviceParameters xMirite == Wirite 1620000
"SFAE_DBE".SFAE_DeviceFarameters.w
"SFAB_DB" SFAB_DeviceParameters.st wErrorCode — ErrorCode
DeviceParameters =stDeviceParameters 5 .
Mo Error’
"SFAE_DE" SFAE_DeviceFarameters.sError
sErrorDescription — Description
‘Mo Status'
"SFAE_DE" SFAE_DeviceParameters.s
sStatus [— Status
= ¥ stDeviceParameters “stDeviceParameters”
L] siFlowUnit Sint 0 o
= ¥TernperatureUnit Bool false FALSE
L] siReferenceCondition Sint o
= siGasType sint o
= uiFlowMea surementFilter Ulnt o
= iFlowDisplayFilter Int o
= siPin2_Outputsignal sint "]
= ¥Pin4_OutputSignal Bool false FALSE
= siHardwareMode sint
= siAnalogOutputType sint o
= iAnalogStartvalue Int o o
L] iAnalogEndValue Int o
= uiBacklightDuration uint o
s sisubDisplayMode sint o
= xLocalS5CDisplay Bool false FALSE
= siMeasuredvalueDisplay Sint i]
L] uiLockCode Uint 0 0
= *ParameterizationLock  Bool f FALSE
= xUserinterfaceLock Bool FALSE
= xUserZerofAdjustment Bool false FALSE
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After Execute
EM

"SFAB_DB" stSFAERef <tSFABRef

TRUE
"SFAE_DEB" SFAE_DeviceParameters.x
Execute «Execute

FALSE
"SFAE_DB".SFAE_DeviceParameters sirite == virite

"SFAB_DE® SFAE_DevicePararmeters.st
DeviceParameters =stDeviceParameters

= ¥ stDeviceParameters

= siFlowUnit

= xTernperaturelnit

= siReferenceCondition
= siGasType

= uiFlowMeasurementFilter
= iFlowDisplayFilter

= siPin2_OutputSignal
= *Pind_OutputSignal
= siHardwareMode

= siAnalogOutputType
= iAnalogStartvalue

= iAnalogEndvalue

= uiBacklightDuration

= siSubDisplayhode

= xLocalsSCDisplay

= siMeasuredValueDisplay
= uiLockCode

= *ParameterizationLock
= xUserinterfaceLock

= xUserZeroAdjustment

Turn OFF the xWrite input.

N Ot &AW N

the following values

Sample Code for Festo SFAB PN I0Link Library Function Blocks

B8
Festo_SFAE_Device_Parameters_DE"
WB8
“Festo_SFAB_Device_Parameters™
ENO
xDaone

TRUE
"SFAB_DE".SFAE_DeviceParameters.xDone

FALSE

¥Busy ==1"5FAB_DB".5FAB_DeviceParameters xBusy

FALSE

xError == "SFAB_DEB".SFAE_DeviceParameters xError

16#0000
"SFAB_DE".SFAB_DeviceParameters.w

wErrorCode — ErrorCode

‘Mo Error'
"SFAE_DB".SFAB_DeviceParameters. sError

sErrarDescription — Description

‘Read All Parameters Completed’
"SFAE_DB".SFAB_DeviceParameters.s

sStatus — Status

*stDeviceParameters”

Sint o o
Bool false FALSE
Sint 0 o
Sint o
Uint 6

Int 8
Sint 0 2
Bool false FALSE
Sint o 1
Sint o o

Int o o

Int 0 100
Ulnt o o
Sint o o
Bool false FALSE
Sint o o
Ulnt o o
Bool false FALSE
Bool false FALSE
Bool false FALSE

Turn ON the xExecute input (TRUE — Reads All Device Parameters).
xBusy turns ON while reading parameters, and turns OFF (FALSE) once reading is completed.
xDone turns ON (TRUE) once the parameter read is completed.

sStatus will be updated with 'Read All Parameters Completed'.

xError remains FALSE, with wErrorCode showing 16#0000, and sErrorDescription showing 'No Error'.

stDeviceParameters will be updated with the read data from the sensor (Refer Chapter 4.9.7), showing
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6.7.2

Before Execute

Writing Device Parameters

%DB8
"Festo_SFAE_Device_Farameters_DE"

EM
"SFAB_DB".stSFABRei s5tSFABRef
FALSE
"SFAB_DB".SFAB_DeviceParameters.x
Execute —=|xFrpcute
TRUE
SFAB_DE" SFAE_DeviceFarameters xiirite WWirite
"SFAB_DB".SFAB_DeviceParameters.st
DeviceParameters —| ctDeviceParameters

BB
"Festo_SFAB_Device Parameters”

ENO

xDone

xBusy

xError

wErrorCode

sErrorDescription

FALSE

FALSE

FALSE

1680000
— ErrorCode

"No Error’
"SFAE_DB

- ~"SFAB_DB"

~~"SFAB_DB"

~="SFAB_DB".

"SFAB_DB".

SFAB_DeviceParameters.xDone

SFAB_DeviceParameters xBusy

SFAB_DeviceParameters xErrar

SFAB_DeviceParameters.w

" SFAB_DeviceFarameters.sError

— Description

‘No Status’
"SFAE_DB" SFAE_DeviceFarameters s
sStatus — Status
= ¥ stDeviceParameters "stDeviceParameters”

= siFlowUnit sint o 2

= *Temperaturelnit Bool false FALSE

= siReferenceCondition sint 0 o

= siGasType sint 0 o

= LiFlowMeasurementFilter Uint 0 7

= iFlowDis playFilter Int 0 8

= siPin2_Outputsignal sint 0 2

= *Pind_OutputSignal Bool false FALSE

= siHardwareMode Sint 0 1

= siAnalogOutputType Sint o o

= iAnalogStartvalue Int 0 o

= iAnalogEndvalue Int 0 100

= uiBacklightDuration Uint 0 o

= siSubDisplayhode sint 0 o

= *LocalsSCDisplay Bool false FALSE

= siMeasuredvalueDisplay | Sint 0 o

= uiLockCode uint 0 o

= «ParameterizationLock  Bool fa FALSE

= sserinterfacelock Bool FALSE

= sUserZeroAdjustment Bool FALSE

1.
2.

Turn ON xWrite Input (TRUE - Enables Write Mode).
Configure the required parameters within the stDeviceParameters structure as per user preference
(Refer Chapter 4.9.7).

WDB8
"Festo_SFAB_Device_Parameters_DBE"
After Execute %58
“Festo_SFAB_Device_Parameters™
EN ENO
TRUE
"SFAB_DB" stSFABRef ctSFABRef «Done — "SFAB_DE" SFAB_DeviceParameters xDone
TRUE ff'—?E i .
"SFAB_DB".5FAB_DeviceParameters.x *Busy~— SFAB_DB" .SFAB_DeviceParameters xBusy
Execute —| xFyecute FALSE
TRUE «Error==1"SFAE_DE" SFAB_DeviceParameters xError
"SFAB_DE".SFAE_DeviceParameters xlirite — wiirite T

"SFAB_DB" SFAE_DeviceParameters st
DeviceFarameters

=stDeviceParameters

wErrorCode

— ErrorCode

‘Mo Error®

"SFAB_DE"

SFAB_DeviceParameters.w

"SFAB_DEB".SFAB_DeviceParameters.sError
sErrorDescription — Description
"Wirite All Parameters Completed"
"SFAB_DE" SFAB_DeviceParameters.s

sStatus [— Status

Turn ON xExecute Input (TRUE - Triggers the Write Operation).
xBusy turns ON while writing parameters to the device.

sStatus will be updated with the current parameter writing state.
xDone turns ON once the parameter write is completed.

sStatus will be updated with Write_All_Parameters_Completed.

v &~ W N -
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6.8 Festo SFAB Diagnostics

%DB9
“Festo_SFAB_Diagnostics_DB"
Before Execute 59
“Festo_SFAB_Diagnostics”
ENO
FALSE
SFAB_DB" 5tSFABRe! — stsFABRef xDone —=1"5FAB_DB" SFAB_Diagnostics xDane a v OLinkEvent Array[1.8] of *stiOLinkEvent”
FALSE FALSE =~ [OLinkEvent[1] “stOLinkEvent”
“SFAB_DB™.SFAB_Diagnostics xExecute =={xExecute xBusy =" SFAB_DE" SFAB_Diagnostics xBusy - sEventType String
FALSE L] iEventCode Int o
¥Error == "SFAB_DB" SFAB_Diagnostics xErrar - T B Stnn
1620000 =~ [OLinkEvent[2] “stOLinkEvent”
wErorCode — “SFAB_DE".SFAB_Diagnostics wErrorCode - sEventType String
Mo Error’ = iEventCode Int (]
*SFAB_DB".SFAB_Diagnostics.sEror = sEventDescription  String
sEmorDescription — Description =} IOLinkEvent[3] “stlOLinkEvent”
B = b IOLinkEvent]4] “stOLinkEvent”
“SFAB_DB".SFAB_Diagnestics.uilOLinkError = b IOLinkEvent[5] “stlOLinkEvent”
uilOLinkErrorCount — Count = ) IOLinkEvent[6] *stiOLinkEvent”
‘Device Operating Froperly = b IOLinkEvent[7] “stOLinkEvent”
*SFAB_DB".5FAB_Diagnostics.sDevice = b IOLinkEvent[8] “stlOLinkEvent”
sDeviceStatus — STa1U
astiOLinkEvent |— "SFAB_DE".SFAB_Diagnostics IOLinkEvent
00
"SFAB_DB".SFAB_Diagnostics.rsupply
rSupphpoltage — Voltage
%DB9
“Festo_SFAB_Diagnostics_DE"
After Execute B9
“Festo_SFAB_Diagnostics™
EN ENO
"SFAB_DB".st5FABRef — stSFABRef xDone
TRUE FALSE = = |OLinkEvent Array[1.8] of “stiOLinkEvent”
SFAB_DB.SFAB_Diagnostics xExecute f— xExecute xBusy~—"SFAB_DB SFAB_Diagnostics xBusy s~ OLinkevent] s tOLinkEvent”
FALSE L sEventType string ‘Mo Event’
Error - SFAB_DB".SFAB_Diagnostics xError = iEventCode Int )
16#0000 = sEventDescription String ‘Device OK'
wErrarCode — "SFAB_DE".SFAB_Diagnostics.wErrerCode =~ |OLinkEvent|2] *sHOLinkEvent™
PR = sEventType String No Event’
"SFAB_DB" SFAB_Diagnostics sError L iEventCode Int 0
sErrorDescription — Description = sEventDescription  5tring ‘Device OK'
5 = ) [OLinkEvent[3] *stiOLinkEvent”
"SFAB_DB".SFAB_Diagnostics uilOLinkErrer| | b IOLinkEvent[4] “stioLinkEvent®
uiloLinkErrorCount —| Count = » IOLinkEvent[5] *stiOLinkEvent”
‘Device Operating Properly = ) [OLinkEvent]s] stOLinkEvent
*SFAB_DB".5FAB_Diagnostics sDevice =} [OLinkEvent[7] “stioLinkEvent®
sDeviceStatu Status = _»_iOLinkEvent]8] *stiOLinkEvent”
astiOLinkEvent—| "SFAB_DB" SFAB_Diagnostics IOLinkEvent
243
*SFAB_DE".SFAB_Diagnostics.rsupply
rsupplyVoltage —| Veltege

Turn ON xExecute Input (TRUE - Reads Device Diagnostics).

xBusy turns True while reading diagnostic data.

xDone turns True once the diagnostic read is completed.

sDeviceStatus will be updated with the current device health status (e.g., Device Operating Properly).
rSupplyVoltage will be updated with the current voltage reading from the sensor.

uilOLinkErrorCount will be updated with the current error count from the 10-Link connection.
astlOLinkEvent array will be updated with the latest event logs (if any events are present) Refer Chapter
4.9.4.

N O L AW
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