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End-User License Agreement ("Agreement")

Please read this End-User License Agreement ("Agreement") carefully before downloading or using the
DUX02357 TIA Portal Library ("Application").

SMC Corporation provides and maintains this Application as a convenience to you and other users.
Although SMC Corporation reserves the right at any time and for any reason to refuse access to or edit or
remove content from this Application, you acknowledge and agree to accept sole responsibility and liability
for any Application content posted, transmitted, downloaded, or used by you. SMC Corporation has no
obligation to monitor Site content and does not endorse or guarantee the accuracy or completeness of the
information contained therein.

By downloading or using the Application, you are agreeing to be bound by the terms and conditions of this
Agreement.

If you do not agree to the terms of this Agreement, do not download or use the Application.
License

SMC Corporation of America grants a revocable, non-exclusive, limited license to download, install and use
the Application in accordance with the terms of this Agreement.

The copyright in material downloadable or accessible this Application is held by SMC Corporation or by the
original creator of the applicable material. You may not delete or alter or attempt to delete or alter any
attribution, legal notice, trademark or copyright notice appearing on any Application content and such
notices or marks must be included on any copy you make. Furthermore, you will not reproduce,
redistribute or repost on other web sites materials downloaded from this Site unless expressly authorized
to do so by the relevant material copyright owner.

You must take your own precautions to ensure that whatever content you select from this Application is
free of computer viruses or Trojan horses that may interfere with or damage the functionality of this Site or
the operations of your or any third party computer system.

Modifications to Application

SMC Corporation of America reserves the right to modify, suspend or discontinue, temporarily or
permanently, the Application or any service to which it connects, with or without notice and without
liability to the user.

Term and Termination
This Agreement shall remain in effect until terminated by you or SMC Corporation of America.

SMC Corporation of America may, in its sole discretion, at any time and for any or no reason, suspend or
terminate this Agreement with or without prior notice.

This Agreement will terminate immediately, without prior notice from SMC Corporation of America, in the
event that you fail to comply with any provision of this Agreement.

Upon termination of this Agreement, you shall cease all use of the Application and delete all copies of the
Application from your device(s).

Severability

If any provision of this Agreement is held to be unenforceable or invalid, such provision will be changed
and interpreted to accomplish the objectives of such provision to the greatest extent possible under
applicable law and the remaining provisions will continue in full force and effect.

Exemption of Application
SMC Corporation is not responsible for any damage incurred in the use of this software.

Amendments to this Agreement
r
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SMC Corporation of America reserves the right, at its sole discretion, to modify or replace this Agreement at
any time. In the event of a revision to the material, we will provide at least thirty (30) days notice prior to
any new terms taking effect. What constitutes a material change will be determined at our sole discretion.

Contact Information

If you have any questions about this Agreement, please contact us.

SMC Corporation of America

10100 SMC Boulevard

Noblesville, IN 46060

Phone: 1-800-SMC-SMC1 (1-800-762-7621)

URL: www.smcusa.com
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http://www.smcusa.com/

1. About this Manual

The purpose of this manual is to provide the user with necessary information to import and use the
PROFINET ITV (DUX02357) TIA-Portal® library.

2. Getting Started

2.1. General Information

*  This manual is supplied by SMC Corporation of America As-Is and is to be used as reference
only.

* This manual is to be used with TIA-Portal® version 16 to demonstrate importing of the library.

» This version of the library will not be able to be imported by other versions of TIA-Portal®.

* The PLC used in this manual is a Siemens S7-1212C and the folder structure may be different
for other models of PLCs.

*  Other configuration of the system may be needed (ID of the ITV, cyclic memory locations, etc.).

* The PLC and ITV (along with the GSDML file) must already be installed for the example in this
document. Please see the manufacturer’s documentation for detailed instructions on the setup
and use of your Siemens or other PLC. Also refer to the “Operation Manual - PROFINET ITV -
IN22335.docx” for the setup of the ITV and the installation of the GSDML file. These
instructions will vary with other configurations.

3. Terminology

Terms Meaning

A |A/D Analog to Digital
B BF Bus Fault

BusIn / Bus Out | M12 Ethernet communication connectors located on top of the ITV.

Counts The ITV contrgls and reports pressure or vacuum internally in Counts. The Counts are used by
C hardware devices to control and measure the pressure or vacuum regulated by the ITV.

g;l;;e;:ption The current necessary to operate each unit or device using 24 VDC.

Device Name The Device Name (or Station Name) - used for unique identification of the device in the network.

Relative to your ITV, a downstream device receives power and/or communication signals which
D |Downstream originate from or are passed through your ITV. This also refers to pneumatic devices controlled by the
ITV outlet pressure.

DUX02357-SPN PROFINET™ [TV

The protocol that uses digital communication to exchange signals between field equipment

F | Fieldbus (instruments and actuators).
GSD General Station Description - Device description for configuring I0 devices within the engineering
system.
G General Station Description Markup Language - An XML-based language, the GSDML file is used as the
GSDML language for a device description file. The file contains settable attribute information for a device
(each parameter’s object size, etc.). It is used by Siemens PLC TIA Portal™ software to permit faster,
more consistent PLC setup.
1&M Identification and Maintenance - general information functions about devices (for example
manufacturer, version, ordering data, etc.)
10 Input/Output
I |[IOC Input/Output Controller
10D Input/Output Device
A 32-bit digit sequence which is assigned to identify devices which are connected to the network. This
IP address . : .
address must be unique for each device to ensure proper operation of the network.
L |LED Light Emitting Diode - Indicator for signaling device states.
MAC Media Access Control

r
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MAC address A unique number inherent to all devices which are connected to Ethernet.
PC Personal Computer.
PI PROFINET International - PROFINET governing body.
PLC Programmable.Logic Controller - a digital computer/controller used for automation of
electromechanical processes.
PNIO PROFINET Input/Output
P | Power Cycle A Power Cycle involves briefly removing power from the ITV and then restoring power.
The specific Fieldbus (network) communication protocol used by the ITV to communicate with the
PROFINET™ PLC, and any other connected devices. PROFINET is a well-documented, standard communications
protocol.
PROFINET™ ITV | DUX02357-SPN
PWR Power
SCL Structured Control Language - programming language used for Siemens PLCs.
Setpoint The specified pressure or vacuum value which the ITV has been directed to maintain.
SF System Fault
S ST unit Abbreviation for Seria! Interface unit. A qnit.connec.ted to a device Fo comn}unicate input and output
data. The ITV connection to another device is a Serial Interface Unit (SI Unit).
Station Name The Station Name (or Device Name) - used for unique identification of the device in the network.
Subnet Address The 3rd octet of an IP Address. Also called Subnet.
TIA Portal™ Totally Integrated Automation Portal (TIA Portal) - software developed by Siemens that combines a
T wide range of Siemens software to create automation solutions as well as tools for testing.
Topology Connection configuration of the network.
U |Upstream Relative to your ITV, an upstream device provides power and/or communication signals to your ITV.

Table 1 - Definitions and Terminology

Importing the Global Library

Before using the DUX02357 Global Library, it must be imported into the current project. This can
be done by opening the library by clicking on the “Open library...” from the Main Menu
“Options...Global libraries...Open library...".

Opticns  |Tools Window Help

T Settings

m

o W]

¥ Go offline

Support packages

Project » Devices & ne

Manage general station description files (G5D)

Start Automation License Manager
?¥ Connections | H conne
#| Show reference text

[ll| Glcbal libraries LIJ" Create new library...
| Ii ik 4 Dpen Ilbran_.r
oI 1

Figure 1 - Open Global Library Menu Item

Next, change the File Type to “Compressed libraries” by clicking on the “Files of type” pulldown
menu.

O
2

-11- 1.0



Open global library

Loak in: | Libraries

Y] @ % @

* MName

Quick access

Desktop
"
Libraries

2

This PC
<

Date modified Type

Mo items match your search,

Size

i File name:

Metwork

Files of type: Global library

Global libra

Compressed libraries (*.zal16;* zal15_1;" zal15;" zal14;" zal13;" zal12;*

zal11)

Figure 2 - Global Library File Type Pulldown Menu
Now, navigate to where the DUX02357-SPN library has been stored. Select the DUX02357-SPN

global library by double clicking on it.

Open global library

Look in: | Libraries

| @ & e @

~

Mame
i T DUX02357_SPN_Library.zal16
Quick access

Desktop

m
Libraries

&

This PC

Date modified Type

5/5/2021 5:03 PM Siemens TIA Porta... 661 KB

Size

[# File name: |

w | Open

Metwark

Open as read-only

Files of type: Compressed libraries (*.zal16;" zal15_1," zal15;" zal14;" zal13;" zal12;" zal11)

~ Cancel

Figure 3 - Selecting the PROFINET ITV Global Library

Next, enter the folder name of the current TIA Portal project and then click on the “Select Folder’
button to decompress the global library.

Jd

Folder: | DUX02357_Project]

Select Folder

Cancel

Figure 4 - Selecting the TIA Portal Project

The DUX02357 Global Library is now added to the global library list.

r
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v | Global libraries

L = i
il U W Il
Marme
b L] Buttons-and-Switches
» LLl Long Functions

b LI Monitoring-and-control-objects
b L] Documentation templates
iw || DUX02357_SPN_Library
> | 5] Types

* | [ Master copies
4¥ DUX02357 blocks
¥ DUX02357 data types
%3 DUXD2357 tag table
5, DUXD2357 watch table
=~ J-i Common data
b Logs
7 Languages & resources

Library languages
Figure 5 - PROFINET ITV Global Library Contents

Adding the Library Items to the TIA Portal Project

The library now needs to be added to the existing TIA Portal project. Begin this process by

dragging and dropping each item of the following four (4) sections of the library into the
corresponding PLC section of the project:

1) DUX02357 blocks — Program blocks

2) DUX02357 data types — PLC data types

3) DUX02357 tag table — PLC tags

4) DUXO02357 watch table — Watch and force tables

Once everything has been integrated, the PLC section should look like the following:
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Mame
¥ | 7] DUX02357_Project
B Add new device
Eg'h Devices & networks
~ |1 PLC_1 [CPU 1212C AC/DCIRIy]
[I§ pevice configuration

% Online & diagnostics
- |l Program blocks
ﬁ Add new block
3 Main [OB1]
~ [&] DUX02357 blocks
4 DUX02357 Main [OB1]
48 Get_All_IM_Data [FC3]
3 Pressure_Count_Calculation [FC1]
3 Pressure_Count_Conversion [FC2]
@ Acyclic_Read_Record_Block [DB5S]
@ Acyclic_Write_Record_Block [DB8]
@ Cyclic_Read_Record_Block [DB10]
@ Cyclic_Write_Record_Block [DB11]
S GET IM DATA_DE [DE16]
@ M _Data_Block [DE4]
@ Farameter_Block [DBE3]
4§ R_TRIG_DB [DB12]
J§ RDREC_DE [DE1]
J§ RDREC_DE_1 [DE6]
J§ RDREC_DB_2 [DE17]
J§ RDREC_DB_3 [DB18]
4§ WRREC_DB [DBE2]
b h_* Technology objects
» External source files
i I:i FLC tags
%g showall tags
ﬁ Add new tag table
_.?a’ Default tag table [39]
2 DUX02357 tag table [48]
~ [l PLC data types
K Add new data type
~ [iz] DUX02357 data types
€] I _Data
I IM2_Data
] M3 _Data
~ :al Watch and force tables
K Add new watch table
= DUX02357 watch table

F

:| Force table

Figure 6 - PROFINET ITV Global Library Contents

[tems can now be moved to different folders and folders can be renamed if needed.

Compiling the Library

The next step is to compile the library. The first thing to do is right click on the PLC under the
“Project tree...Devices” and navigate down the menu tree to select “Compile...Hardware (rebuild
all)”.
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+ [ PLC_1 [CPU 1212C ACIT="=""
mecl Change device

Device configuratio
) § g

4| Online & diagnostig Open PNAE_T: 192.168.1.1
- r:‘ﬁ Program blocks Open in new editor
! Add new block Open blockiPLC data type... F7
4 Main [OB1] M cut Ctrl+
- [iz] DUX02357 block E5| Copy Ctrl+C
3B DUX02357 M d‘; Paste Ctrl+ =
& Get_All_IM_D) % Delete Del
4 Pressure_Co Rename F2
Pressure_Co
bt = ; Go to topology view
@ Acyclic_Read
- 0 to network view
Ytll NEG k
W Acyclic_Write
#§ Cyclic_Read_ Compile ] Hardware and software (only changes)
; - ownload to device ardware (only changes)
@ Cyclic_write Download to d 4 Hard (only changes}
& GET I;‘I DAT; Backup from online device Hardware (rebuild all) k‘
kup fri line devi d (rebuild all)
n- N [;at; Al & Goonline Ctrl+K Software (only changes)
= = ;‘,q Go offline Ctrl+m Software (rebuild all)
@ Farameter B W, Online & diagnostics Ctrl+D Software (reset memaory reserve)
§ R_TRIG_DE [D| gnostes i - ryresene)
ol R_TRIG_

4§ RDREC_DE [D|
4§ RDREC_DB_1

3l ROREC_DB_2| W Load start alues as actual values

3 RDREC_DB_3 Copy snapshots to startvalues »

&5 vrrec_DB [of Bl Start simulation Ctrl+Shiftex
> r:*} Technology objects A Compare »
4 External source file 3 Searchin project Ctrl+F
T ELC s _}(J Cross-references F11

%5 Showall tags
ﬁ Add new tag tab
%’ Defaulttag table
L DUX02357 tag t| 6 UPdate program
~ [ PLC data types =, Print.. Ctrl+F
K Add new data ty] & Print preview...
= [:] DUX02357 data

& call structure
Assignment list

Export CAx data...

& IM1_Dats [ Export medule labeling strips...
] mz2_pata _ .
] I3 _Dats g Properties... Alt+Enter

Figure 7 - Compiling the Hardware Configuration

Repeat the previous step but this time select “Compile...Software (rebuilt all)” to compile the
software. You can also use the icon to compile.

Window

Figure 8 - Compiling Icon

There should be no errors or warnings in the Compile window.

! Fath Description Go to 7 Errors Warnings  Time

& - rca A 0 0 3:17:33 PM
[} ¥ PLC data types A 0 0 3:17:35 PM
] » DUX0D2357 data types A 0 0 3:17:40 PM
Q * Program blocks P 0 0 3:17:36 PM
(] » DUX02357 blocks A 0 0 3:17:36 PM
Q Main (OB1) Block was successfully compiled. A 3:17:37 PM
Q Coempiling finished (errors: 0; warnings: 0} 3:17:44 PM

Figure 9 - Compile Status Window

After compiling, there will be additional TIA Portal library items under “System data types” and the
“System blocks...Program resources”. These additional items are brought in from the internal TIA
Portal library and are used by the DUX02357 Global Library.

r
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* |4t System blocks

* |4 Program resources
4 GET_IM_DATA [FB8O1]
4 R_TRIG [FB1001]
Figure 10 - System Blocks

¥ | System data types

' Mo _Data
dﬂ IMD_Versicn

Figure 11 - System Data Types

7. Downloading the Library

The configuration and software now needs to be downloaded to the PLC. Right click on the PLC

under the “Project tree...Devices” and navigate down the menu tree to select “Download to

device...Hardware configuration”.

~ [/ PLC_1 [CPU 1212C AG/DC)

) I]T Device configuration
ﬂ Online & diagnostics
- | Program blocks
ﬁ“ Add new block
4 Main [OB1]
~ [§:] DUXD2357 blocks
4 DUXD2357 Mair|
4B Get_All_IM_Datz
3B Pressure_Count
38 Pressure_Count
@ Acyclic_Read_Rg
@ Acyclic_Write_Rg
@ Cyclic_Read_Re
@ Cyclic_Write_Re
S GET_IM DATA D
@ /M _Data_Block
@ Parameter_Blogd
28 R_TRIG_DE [DBE1

4§ RDREC_DE [DB1|

o8 RDREC_DE_1[D
4 RDREC_DB_2 [D
4§ RDREC_DB_3 [D
o8 WRREC_DEB [DB2
¥ & System blocks
~ |2z Program resour
2F GET_IM_DAT
& R_TRIG [FB10
» (3 Technology objects
4 External source files
- E PLC tags
.%i Show all tags
I Add new tag table
%’ Default tag table [3
s DUXD2357 tag tabl
=~ [TJ PLC data types

W" Add new data type

Change device

Open
Open in new editor
Open blockiPLC data type... F7

M cut
5] copy

‘-iPé:ié

Crrl+x
Crrl+C
Crrl+v
¥ Delete Del

Rename F2

; Go to topology view
i Go to network view

Compile 4

Download to device

Backup frem online device

ﬁ Go online Crrl+K
;ﬁ Go offline Ctrl+m
'3/ Online & diagnostics cerl+D
4 th | value

BBy Snapshot

Copysnapshots to start values 4

Start simulation Ctrl+Shift+X

& Compare ]

_H Searchin project Ctrl+F

_}é Crossreferences F11
Call structure

i Assignment list
T, Update program

a Print...

& Print preview...

Ctrl+P

Export CAx data...
_-I-D Expert module labeling strips...

g Properties... Alt+Enter

1
PMJIE_1: 192.168.1.1

Hardware and software (onlychanges)

Hardware configuration *

Software (only changes)
Software (all}

<[]

[ General | crossreferences |

Figure 12 - Downloading the Hardware Configuration

You can also use the download icon.
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Window  Hel|

™

v &) |2 D

Figure 13 - Compiling Button

The “Load preview” window will appear and if needed, you may need to stop the module by clicking
on the “Stop all” item in the “Stop modules” pulldown menu.

Load preview %
9 Check before loading
Status ! Target Message Action
Devices connected to an enterprise network or directly to the

internet must be appropriately protected against unauthorized
access, .. by use offirewalls and network segmentation. For

more infermatien abeut industrial security, please visit
H http:liwww.siemens. comlindustrialsecurity
1 » Data foridentifica... Load identification data to the PROFINETIO devices and their mod. Lead nothing
1 » Stop modules The modules are stopped for downloading to device. Mo action -
. . . Stop all
(v » Device configurati... Delete and replace system data in target 4[}%_
0 » Software Download software to device Consistent download
0 Text libraries Download all alarm texts and text list texts to device Consistent downloa
<] i |
| Finish || Load || Cancel |

Figure 14 - Load Preview Window

Next, click on the Load button.

\

Figure 15 - Load Preview Load Button

After the configuration has been downloaded, click on the Finish button

L
Figure 16 - Load Preview Finish Button

Repeat the previous step but this time select “Download to device...Software (all)”. Again, the “Load
preview” window will appear and click on the Load button and once TIA Portal is finished then click
on the Finish button.

8.  Verify Library Operations
8.1. Going Online

To verify the operations of the library, the PLC must first be placed online. To start this process,
right click on the PLC under the “Project tree...Devices” and navigate down the menu tree to select
“Go online”.

O
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e EM_‘I [CPU 1212€ b1 Change device
[lf Device configuration
%/ online & diagnostics Open

Openin new editor

= r;EL Pragram blocks

B Add new block Open blockiPLC data type... F7
3 Main [OB1] Cut Ctrl+x
~ [iz] DUX02357 blocks =\ Copy Ctrl+C
2 DUX02357 Main [DB123] | Lig Faste Ctrl+v

4B Get_All_IM_Data [FC3] % Delete Del

3B Pressure_Count_Calculati Rename F2

4 Pressure_Count_Conversi
@ Acyclic_Read_Record_Blo
@ Acyclic_Write_Record_Blo
@ Cyclic_Read_Record_Block Compile
@ Cyclic_write_Record_Block Download to device r
28 GET_IM_DATA DB [DE16]
@ M _Data_Block [DE4]

@ Parameter_Block [DB3]

& Go to topology view
EE'IJ Go to network view

Backup frem cnline device

carl+n

Ctrl+D
& R_TRIG_DE [DB12]
o# RDREC_DB [DB1]
4§l ROREC_DE_1[DES] alues
J§ RDREC_DB_2 [DB17] - . - 5“'5: alues
i 5 shots to start 5 ]
4§ ROREC_DE_3 [DB18] CPYsnapsnots to startvalue
J§ VRREC_DB [DB2] Start simulaticn Ctrl+5 hift+x
w g System blocks & compare »
~ g Program resources S Search in project Ctrl+F
“u
GET_IM_DATA [FEBO1T
-.!; — [ ] _}(J Cross-references F11
2F R_TRIG [FB1001]
= - Call structure
» [ Technology objects Assignment list
» External source files
v [.3 PLCtags T Update program
% Show all tags a Print... Ctrl+FP
I Add new tag table & Print preview...
% Default tag table [39] Export CAxdata...
il . )
“m DUX02357 tag table [48] |/ Export module labeling strips...
- [ .
Lig| PLC data types
4 .« b g Properties... Alt+Enter
B Add new data type R

Figure 17 - Placing the PLC Online

You can also use the “Go online” icon.

ﬁ Go online| &

Figure 18 - Go Online Button

You may need to configure the system by first selecting the subnet in the “Go online” window.
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Go online £

Configured access nodes of "PLC_1"
Device Device type Slot Interface type | Address Subnet
PLC 1 CPU1212CACID.. 1X1 FIIIE 192.168.1.1 FMNIE_1
Type of the PGIPC interface: ﬁ_PN\'IE |'|
PGIPC interface: [l ASIX AXE8179 USE 3.0 to Gigabit Ethernet ... |+| )
Connection to interface/subnet: Flease select... - @
— Please select...
stgateway Directatslot "1 X1 ©
PIIIE_1 M
Ly
Select target device: 5how devices with the same addresses ‘V‘
Device Device type Interface type Address Target device
Flash LED
Online status information: [ pisplay enly error messages
| GoOnline | | Cancel

Figure 19 - Setting the Subnet

You will then need to start the search by clicking the “Start search” button.

Figure 20 - Start Search Button

The PLC should be displayed in the “Select target device” window and you can then go online by
clicking the “GoOnline” button. If the PLC is not displayed, then you may need to adjust the network
settings.
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Go online X

Configured access nodes of "PLC_1"

Device Device type slot Interface type  Address Subnet
PLC_1 CPU1212CACID.. 1X1 PNIIE 192.168.1.1 PNIIE_1
Type of the PGIPC interface: ﬁ_ PNIIE | ol ‘
PGIPC interface:  [Fll ASIX AXB8179 USE 3.0 to Gigabit Ethemet A || @
Connection to interfaceizubnet: | PMIIE_1 | - ‘ @
15t gateway: | |" ©
Selecttarget device: Show devices with the same addresses |[» |
Device Device type Interface type Address Target device
PLC 1 CPU 1212CACID... PNIIE 192.168.1.1 PLE 1
= = PMIIE Access address =

D Flash LED

Start search

Online status information: D Display only error essages
o Scan completed. 1 compatible devices of 1 accessible devices found.

2 Retrieving device information...

Scan and information retrieval completed.

<]

r GoOnline !};J | Cancel |

Figure 21 - Placing the PLC Online

If everything is working correctly then there should be green checkmarks by the PLC and the
overall system in the “Project tree...Devices” window.

Name
¥ | ] DUX02357_Project [*]
EF Add new device
ﬁﬁh Devices & networks
- [jig PLC_1 [CPU 1212C AC/DC/Rly] v
[I{ pevice configuration
ﬁ Online & diagnostics
= r;il Program blocks
EF Add new block
& Main [OB1]
» [iz] DUXD2357 blocks
» g System blocks
E Technelogy objects
External source files
Q PLC tags
[ PLC data types
:__,1 Watch and force tables
[ online backups

[ Traces
[@ OPC UA communication

[, Device proxy data

* ¥ ¥ r v v r v wr

E_W'i Pragram info

E] PLC alarm text lists
[ Local modules

[ Distributed 1i0

Figure 22 - PLC Online
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8.2. Checking Operations

The functionality of the PROFINET ITV can be checked by examining the Supply Voltage acyclic
message. To check, double click on the DUX02357 Organization Block to bring up the ladder logic.

* [f:] DUX02357 blocks
4 DUX02357 Main [OB123] %
48 Get All IM Data [FC31
Figure 23 - Selecting DUX02357 Organization Block
Once the ladder logic is displayed, enable the monitoring by clicking on the “Monitoring on/off”
icon.

P ”f"%ua
Figure 24 - Enable Monitoring

If the Ladder Logic is not highlighted in green once the button is pressed, then make sure that the
PLC is in the Run mode.

Next, scroll down until “Network 3 — Send Acyclic Read command” is shown. Double click on the
value for “Parameter_Block.Read_index”. Change this value to 4 and then click on the OK button.
The “Parameter_Block.Read_Length_in_Bytes” value should be 2 by default so it should not need to
be changed.

Network 3: Send Acyclic Read command

%DB1
*RDREC_DB"
RDREC
Variant
EN ENO
%00
“Read Record" I~"P G 1 FALSE
" 1 | “Acyclic_Read_
1 Lo S QF REQ Record_Block’
%0 1 e vALID —-valid
“Read Record *DUX02357
State” [ FALSE
FALSE SPN-Hend” —{in “Acyclic_Read_ Operand: |*Parameter_Block® Read_Index | Data fype: [uint ]
Record_Block” ) = = :
Lbusy ;
“Parameter_ BUSY —— busy Modify value: [4] | Format: | DEC [+
Block™.Read_ -
Index —
oyl et o]
Record_Block” [s
2 ERROR - €11
“Parameter_
B'EE" Rh”“*— 16#0000_0000
E"B‘E— n- *Acyelic_Read_
&5 ! MLEN Record_Block”
STATUS b—status
160000
“Acyclic_Read_ o
Record_Block™.  |41g20000 "Acyclic_Read_
data —|RECORD Record_Block”
LEN— length
SWAP
Word
. IV Acyclic Read Messages
1) Scaled Pressure
INDEX = 1 and Message Length (MLEN) = 2
1620000 1620000 2) Unscaled Pressure
“Acyclic_Read_ “Acyclic_Read_ INDEX =2 and Message Length (MLEN) = 2
Record_Block™. Record_Block. 2) Diagnostic Flags
data — |y ouT}—data_swap INDEX = 3 and Message Length (MLEN) = 2

4) Supply vVoltage
INDEX =4 and Mes;age_\_ength (MLEN) =2

Figure 25 - Setting Parameters for Reading the Supply Voltage
Next, send the message to the PROFINET ITV by toggling the “Read Record” bit. You can toggle the

bit by right clicking on the “Read Record” and navigating down the menu and clicking on the
“Modify...Modify to 1”.
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FM0.0

T
- Modiy 0.0 currs
—r -
Monitar ]
Display format ]
— 1D
i BUSY
Define tag... Ctri+Shiftel [
Rename tag... CtrlsShifesT | JHDE X
Rewire tag... Ctrl+Shift+P
ERROR
¥ cut Ctrl+x L
#5| copy cul+C -
[TZ Paste ctrl+v [
— MLEN
¥ Delete Del STATUS
Go to LAk
Cross-references F11 | |1s%0000
Cross-reference infermation Shift+F11 | == RECORD
k% Insert network Ctrl+R L2
Insert STL netwaork
Insert SCL network TV Acy
Insert empty box Shift+F5 1) Scal
16% Properties Alt+Enter 2::%2?
"Arurlic Ream T T AOUCTT REAT L e
Figure 26 - Reading the Supply Voltage
The block output data should have changed.
16#F300
"Acyclic_Read_
RE‘EDFd_BlDEkl. 16£F300
data — RECORD
SWAP
Word
EM — EMOp——
16#F300 16800F3
"Acyclic_Read_ "Acyclic_Read_
Record_Block”. Record_Block”.
data — |y outl— data_swap

In this case the data returned was 0x00F3 which is 243. The voltage can be calculated by dividing

Figure 27 - Supply Voltage Displayed

this number by 10 which will give you 24.3 volts.

9. Program Blocks

The Program Blocks control the operations of the PROFINET ITV. The following sections describe

the different blocks.

-22 -

O
2



9.1.

9.1.1.

9.1.1.1.
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~ [ Program blocks
ﬁ"" Add new block
48 Main [OB1]
« [£:] DUX02357 blocks
4 DUX02357 Main [OB123]
48 Get_All_IM Data [FC3]
2 Pressure_Count_Calculation [FC1]
2 Pressure_Count_Conwversion [FC2]
@ Acyclic_Read_Record_Block [DES)
@ Acyclic_Write_Record_Block [DBE]
@ Cyclic_Read_Record_Block [DB10]
@ Cyclic_Write_Record_Block [DB11]
3 GET_IM_DATA_DB [DE16]
@ '"M_Data_Block [DB4]
@ Parameter_Block [DB3]
3 R_TRIG_DE [DB12]
3 RDREC_DE [DEB1]
9 RDREC_DE_1 [DB#]
U3 RDREC_DB_2 [DB17]
9 RDREC_DB_3 [DB18]
5 VRREC_DB [DB2]

Systermn blocks

1

4+ Program resources
3 GET_IM_DATA [FE801]
S R_TRIG [FB1001]

Figure 28 - Program Blocks

Organization Blocks

The Organization Blocks contain specific user programs that control the system as well as providing
the interface between the operating system and the user program.

DUX02357 Main

The DUX02357 Main programs provide software for reading and writing both cyclic and acyclic
messages to and from the PROFINET ITV. The software uses both Ladder Logic and SCL in
controlling of the PLC.

Network 1 - Display Actual Pressure in Engineering Units (Cyclic Read)

The Network 1 software takes the pressure and diagnostic cyclic data and manipulates it. First, the
software performs byte swap on both sets of data in order that the data can be used for other
programming needs. Next, the software takes the pressure data and converts it from raw counts to
engineering units that are easily understood. The units that are calculated are kPa, MPa, psi, bar,
and kgf/cm2. The user needs to provide the index that represents which model of ITV is being used
so that the pressure can be scaled accordingly for the engineering unit calculations. Please refer to
the Convert Pressure Counts section for more information.
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Network 1:

Comment

Display Actual Pressure in Engineering Units

“Read Pressure

16807FE
W10

Counts (swap)

1

“Parameter_
Block™ Max_
Pressure_|ndex —

WFC2

"Pressure_Count_Conversion®

EN

Pressure_
Counts

Max_

Pressure_

Index

ENO

kPa

psi

bar

l—

4996337
D26

“Read Pressure
g—in kPa"

0.04996337

D22

“Read Pressure
3= in MPa"

7.246574

D30

“Read Pressure
= in psi®

0.4996337

D34

“Read Pressure
g—in bar"

0.5094846
D38
“Read Pressure

kaf per_sq_cm [#— in kgfiem 2"

SWAP
MOVE Wiord
EN — EM —
164FE07 16#FE07 16#FE07 16807FE
e 8 "Cyclic_Read_ "Cyclic_Read_ UAWIO
“Read Cyclic Record_Block™ Record_Block™. "Read Pressure
Pressure Data” —J IN 3¢ QUT]j— Pressure_counts pressure_counts —y Counts (;wap}
out—"
SWAP
MOVE Word
EN — EN — —
1640000 16#0000 16#0000 16#0000
. %WJ_'O “Cyclic_Read_ “Cyclic_Read_ MW 2
Reafi C)'EI'E_ Record_Block” Record_Block®. "Read
Diagnostic Data” — |y diagnostics_ diagnostics_ Diagnostic
st guT —fl2gs flags |y ouT— Flags (swap}”
r the different models are:
1) Model 10 =0.1 MPa
2) Model 30 =0.5 MPa
3) Model 50 =0.9 MPa
4) Model 90 = -30 kPa
Figure 29 - Cyclic Read Ladder Logic

Possible Maximum pressure indexvalues (Max_Pressure_Index)

Network 2 - Calculate Pressure Count and Set ITV to Desired Pressure (Cyclic Write)

The Network 2 software takes an entered pressure and sets the ITV to the requested pressure. The
user needs to provide the following:

1) Pressure - decimal value of the desired pressure.
2) Unit Index - index value that represents the units of the requested pressure (see User
Constants section).
3) Model Index - index that represents which model of ITV is being used so that the pressure can
be scaled accordingly for the count calculation (see User Constants section).

Separate logic signals are provided to perform the count calculation as well as the sending of the
data to the ITV. Also, logic is provided to perform the byte swap operation on the sent data. Please
refer to the Calculate Pressure Counts section for more information.
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Network 2: Calculate Pressure Count and Set [TV to Desired Pressure

WFCl
"Pressure_Count_Calculation®™
EMN EMNO
%10
"Calculate
Pressure Count” i PIRIG |
l _
1 - o - QF-=-===mmmmmmmm oo Enable
M1
"Calculate 0.0
Pressure Count D18
State” "Desired_  |Desired_
Pressure” —
FALSE Pressure
1
“Farameter_
Block™ Unit_
Index —! nit_index
1
“Parameter_ Max_
Block™.Max_  |Pressure_
Frescure_Index — |ndex
16&#07FF 16%#07FF
MW & Pressure_
"Converted_ | Count_
Counts” — Calculation
SWAP
Word Fossible Units indexwvalues {Unit_Index) are:
EN — 1) MPa
2) kPa
16807FF 168FFO7 3:’ Efi’
TAW16 *Cyclic_Wirite_ e
"Converted_ Record_Block”. 5) kgfiem*2
Counts” —in OuT/— pressure Possible Maximum pressure indexvalues (Max_Pressure_Index)
for the different models are:
1) Model 10=0.1 MPa
I . P —— 2) Model 30 = 0.5 MPa
Set Pressure | PRIG | MOVE ! 3) Model 50 = 0.9 IPa
VL P . L ___ Y .
1 ok Qk -:EN :— - 4) Mode| 90 = -80 kPa .
W13 : 1
“SetPressure 168FFO7 ! 162FF07
State" “Cyclic_write_ | I ougwes
RS Record_Block™ ! : "Cyclic Setpoint

Figure 30 - Cyclic Write Ladder Logic

9.1.1.3. Network 3 - Send Acyclic Read command

The Network 3 software performs all acyclic read operations. The user needs to provide the

following information:

1)
2)

ID - the ID of the ITV to communicate to.

section).
3)

Read Index - index value that represents the appropriate data to read (see below). The
Read_Index member of the Parameter_Block is used to hold this value (see Parameter_Block

Message Length - length of returned data in bytes (see below). The Read_Length_in_Bytes

member of the Parameter_Block is used to hold this value (see Parameter_Block section).

The returned data will be available in the “data” and “data_swap” members of

Acyclic_Read_Record_Block. The number of bytes returned as well as the status of the operation
will also be available in Acyclic_Read_Record_Block. See the Acyclic_Read_Record_Block section

for additional information.

The following index values are used to read information from the ITV:

1) Scaled Pressure with a message length of 2

SMC
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2) Unscaled Pressure with a message length of 2

3) Diagnostics Flags with a message length of 2

4) Supply Voltage with a message length of 2

Alogic signal is provided to perform the read operation. Logic is also provided to perform the byte
swap operation on the returned data. The DUX02357 Library uses the internal TIA Portal Library

function RDREC to perform the actual operation.

EMO —

FALSE
"Acyclic_Read_
Record_Elock”.
VALID __|‘JE|id

FALSE
"Acyclic_Read_
Record_Block”™.
BUSY [--1busy

FALSE
"Acyclic_Read_
Record_Block”®.
ERROR == ErTOr

16%0000_0000
"Acyclic_Read_
Record_Block”.

STATUS — Status

2
"Acyclic_Read_
Record_Block™.
LEM =— |E'ﬂgth

Network 3: Send Acyclic Read command
Comment
WDB1
"ROREC_DE"
RDREC
Variant
EN
o0
"Read Record” :—--T’-T-RTG---=
- 1
— Fmm——-- Aok o ey REQ
M0 1
v 276
Read Record e e
State" DUX02357-
SPH~Head” —Ip
FALSE
4
"Parameter_
Block™ Read_
Index—¢ INDEX
2
“Parameter_
Elock™ Read_
Length_In_
Bytes — piLEN
168F000
"Acyclic_Read_
RE‘CDFd_BlDCk'. 168 FO00
data — RECORD
Swap
Wiord
EN — —
16&#F0O00 16800F0
"Acyclic_Read_ *Acyclic_Read_
Record_Elock”. Record_Block”®.
data — |y ouTl—data_swap

9.1.1

4.

ITV Acyclic Read Messages
1) Scaled Pressure

INDEX = 1 and Message Length (MLEM) = 2
2)Unzcaled Pressure

INDEX = 2 and Message Length (MLEN) =2
3) Diagnostic Flags

INDEX = 3 and Message Length (MLEN) = 2
4} Supply Violtage

INDEX = 4 and Messa ge‘Length (MLEM) =2

Figure 31 - Acyclic Read Ladder Logic

Network 4 - Send Acyclic Write command

The Network 4 software performs all acyclic write operations. The user needs to provide the
following information:

1) ID -the ID of the

ITV to communicate to.

2) Write Index - index value that represents the appropriate data to write (see below). The
Write_Index member of the Parameter_Block is used to hold this value (see Parameter_Block
section).
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3) Message Length - number of bytes to write (see below). The Write_Length_in_Bytes member of
the Parameter_Block is used to hold this value (see Parameter_Block section

4) .

5) Message - message to be sent to the ITV. The Write_Value member of the Parameter_Block is
used to hold this value (see Parameter_Block section). The byte swap is automatically
performed on the data before the message is sent.

The status of the operation will be available in Acyclic_ZWrite_Record_Block. See the
Acyclic_Write_Record_Block section for additional information.

The following index values are used to write information to the ITV:

1) Pressure Setpoint with a message length of 2

2) Application Configuration with a message length of 2
3) User Gain with a message length of 2

4) User Sensitivity with a message length of 2

Alogic signal is provided to perform the write operation. Logic is also provided to perform the byte

swap operation on the sent data. The DUX02357 Library uses the internal TIA Portal Library
function WRREC to perform the actual operation.

Network 4: Send Acyclic Write command
D82
"WVWRREC_DB"
WRREC
Variant
EM ENO
o0 2
Wi . o 1 FALSE
Write Record I P_TRIG ! * Acyclic_Virite
1 F———-- Hok [ REQ Record_Black”.
%03 DONE [-=1done
- 276
Virite Record e
State" DUX02357- FALSE
SPN~Head" — ST
EALSE - *Acyclic_Write_
. Record_Black”.
——busy
“Parameter_ L
Block™ Write_ RIS
IndeX — INDEX ';‘-.c;clic_'.’v'rite_
Record_Block”.
2 ERROR ~=ErTOr
“Parameter_
Block” Wikite_ 16#0000_0000
Lengtg_ln: *Acyclic_Wirite_
YIS — | EN Record_Block”.
STATUS — status
168#C701
W14
"Write Value {  |1g8c701
swap)” —|RECORD
SWAP
Word
EN — ITV Acyclic Write Messages
Pressure Setpoint
1620107 168701 INDEX = 1, Message Length (LEN) = 2, and value placed in RECORD
“Parameter UMW 4 Application Configuration
Block™ "Write “Wirite Value ( UII‘:EJE);; 2, Message Length (LEM) = 2, and value placed in RECORD
Value® — — swap)” : ;
IN out wap) INDEX = 3, Message Length (LEN) =2, and value placed in RECORD
User Sensitivity
INDEX = 4, Message Length (LEN) = 2, and value placed in RECORD
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9.1.1.5. Network 5 - Read all I&M data (I&MO0, I&M1, I1&M2, and I1&M3)

The Network 5 software reads the Identification and Maintenance data from the ITV. A custom data
block (IM_Data_Block) is defined to contain the address ID of the device to read from, the data
returned from the ITV, and the status of the last read operation. The user needs to provide the ID
(address) of the ITV to read from. A logic signal is provided to perform the I&M read operation.
Please refer to the Reading Identification and Maintenance Data section for more information.

Network 5: Read all 1&Mdata (1&MO, 1M1, 1I&MZ, and |1&M3)

WFC3
"Get_All_IM_Data"
EN ENOD
W0 4
"Read All IMData" 1 650000_0000
11 IM_Data_
LI Request Block™ IM_
— Status
276 Status
“IM_Data_

Block®.address — address

“IM_Data_
Block™ IMO_

Data — |n0_Data

“IM_Data_
Block™ IM1_

Data —|n11_Data

"I _Data_
Block™.IMZ_

Data — |2 Data

“IM_Data_
Block™.IM3_

Data —||MB_Data
Figure 33 - Identification and Maintenance Read Ladder Logic

9.2. Functions

Functions are code blocks without memory but can use global data blocks to store data
permanently. The following functions are developed in SCL and provide specific user programs
that are used by the Organization Blocks.

9.2.1. Reading Identification and Maintenance Data (Get_All_IM_Data)

The Get_All_IM_Data function performs the actual reading of I&MO to 1&M3 data. The software
checks to see if the request state has changed and is currently being requested then the software
requests the I&MO thorough 1&M3 data from the ITV. After each request, if the there is an error
condition then the software will exit the function and return the status.

O
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//
/7
/7
//

"R

IF

Get_Al_IM_Data

b
[E*]

* Constant

Fd
[*5)

= HEADER_LEMNGTH Ulnt 6

= FUNCTIOMN_LENGTH Ulnt 32

L LOCATION_LENGTH Ulnt 22

= DATE_LEMGTH Ulnt 16

= DESCRIFTOR_LEMGTH Ulnt 54

L BUFFER_LENGTH Ulnt &0

= MAx_LOOPS Uint 5000

= IMT_INDEX Dint 16#AFF1
= IM2_IMNDEX Dint 16#AFF2
L IMZ_INDEX Dint 16#AFF3

[ UMW ¥ RN 6 R E R % BRI RN o I % B % R ¥ ]
R = D MO 0O s h R R

* Return

Name Data type Default value

1 4l ¥ Input
2 4= Request Bool £
3 |« = Address HW._ID
4 < ™ Output
5 |4 = Status DWord
6 4l > InOut
7 <0 = P IMO_Data IMO_Data
& @@= » IMI_Dats "IM1_Data"
9 &= P IM2_Data “IM2_Data”
10 <@ = » IM3_Data *IM3_Data”
11 |« = Temp
12 4] = i Ulnt
12 <1 = Output_Length Ulnt
14 a1 = » Data Array[0..59] of Byte
15 qq = Walid Bool
16 |41 = Busy Bool
17 < = Errar Bool
16 41 = Done Bool
19 4] = Status_Word Word
20 qq = Loop_Counter Uint
21 4 = Req_Flag Bool

<

<

<

S|

<

<

<

<

<

<

S|

<

<

[*%)
s

u Get_All_IM Data Yaoid
Figure 34 - Get_All_IM_Data Parameters and Variables

Reading I&MO will be performed with using the Get IM Data function and the
IM1, IM2, and IM3 will be performed with the RDREC function. Using the
Get IM Data function to read the IM1, IM2, and IM3 data using index 11,
12, and 13 does not seem to work. */

TRIG DB" (CLK := #Request,
Q => #Req Flag);

#Req_Flag = TRUE THEN

// IMO

#Done := FALSE;
#Busy := TRUE;
#Loop Counter := 0;
#Status Word := 0;

WHILE #Busy = TRUE AND #Loop Counter < #MAX LOOPS DO

"GET IM DATA DB" (LADDR := #Address,
IM TYPE := 0,

r
‘-@SVC 1.0
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#Loop Counter := #L
END WHILE;
#Status := WORD TO DWOR

IF #Error = TRUE OR #Do
#Req_Flag := FALSE;
RETURN;

END_IF;

// IM1

#Output Length := 0;
#Valid := FALSE;
#Busy := TRUE;
#Loop_Counter := 0;

WHILE #Busy = TRUE AND #Loop Counter < #MAX LOOPS DO

"RDREC DB 1" (REQ:=+#
ID:=#A
INDEX:
MLEN:=
VALID=
BUSY=>
ERROR=
STATUS
LEN=>#
RECORD

#Loop Counter := #L

END WHILE;

IF #Error = TRUE OR #Va
#Req_Flag := FALSE;
RETURN;

END IF;

IF #Valid = TRUE THEN

// Copy over character array to appropriate character array

FOR #i := 0 TO (#FU
#IM1_Data.Funct
END_FOR;

// Copy over character array to appropriate string

Chars TO strg(Chars
pChar
Cnt

// Copy over character array to appropriate character array

FOR #i := 0 TO (#LO
#IM1 Data.Locat
END_FOR;

// Copy over character array to appropriate string

Chars_TO_Strg(Chars
pChar
Cnt

END IF;

DONE => #Done,

BUSY => #Busy,

ERROR => #Error,

STATUS => #Status Word,
DATA := #IMO_Data);

oop Counter + 1;

D (#Status Word);

ne = FALSE OR #Loop Counter >= #MAX LOOPS THEN

FOR #i := 0 TO (#BUFFERiLENGTH - 1) DO
// Clear bytes
#Data[#1] := B#20;

END FOR;

Req Flag,
ddress,

=#IM1 INDEX,
#BUFFER_LENGTH,
>#Valid,

#Busy,

>#Error,
=>#Status,
Output Length,
:=#Data) ;

oop Counter + 1;

lid = FALSE OR #Loop_Counter >= #MAX LOOPS

NCTION_LENGTH - 1) DO

ion[#i] := #Data[#HEADER LENGTH + #i];

:= #Data,
s = #HEADERﬁLENGTH,

:= #FUNCTION LENGTH,
Strg => #IMl Data.Function str);

CATION_LENGTH - 1) DO

ion[#i] := #Data[#HEADER LENGTH + #FUNCTION LENGTH + #i];

:= #Data,

s = #HEADERﬁLENGTH + #FUNCTIONiLENGTH,
1= #LOCATIONiLENGTH,
Strg => #IMl Data.Location str);

% SNC
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// IM2

#Output Length := 0;

#Valid := FALSE;

#Busy := TRUE;

#Loop_Counter := 0;

FOR #i := 0 TO (#BUFFERiLENGTH - 1) DO
// Clear bytes
#Data[#1] := B#20;

END FOR;

WHILE #Busy = TRUE AND #Loop_Counter < #MAX LOOPS DO

"RDREC DB 2" (REQ := #Req Flag,
ID := #Address,
INDEX := #IM2 INDEX,
MLEN := #BUFFER LENGTH,
VALID => #Valid,
BUSY => #Busy,
ERROR => #Error,
STATUS => #Status,
LEN => #Output Length,
RECORD := #Data);

#Loop_Counter := #Loop Counter + 1;

END WHILE;

IF #Error = TRUE OR #Valid = FALSE OR #Loop_Counter >= #MAX LOOPS THEN
#Req_Flag := FALSE;
RETURN;

END_IF;

IF #Valid = TRUE THEN

// Copy over character array to appropriate character array

FOR #i := 0 TO (#DATE_LENGTH - 1) DO
#IM2 Data.Installation Date[#i] := #Data[#HEADER LENGTH + #i];
END FOR;

// Copy over character array to appropriate string

Chars_TO Strg(Chars := #Data,
pChars := #HEADER LENGTH,
Cnt := #DATE LENGTH,

Strg => #IM2 Data.Installation Date str);

END IF;

// IM3

#Output Length := 0;

#Valid := FALSE;

#Busy := TRUE;

#Loop_ Counter := 0;

FOR #i := 0 TO (#BUFFERﬁLENGTH - 1) DO
// Clear bytes
#Data[#1i] := B#20;

END_FOR;

WHILE #Busy = TRUE AND #Loop Counter < #MAX LOOPS DO

"RDREC DB 3" (REQ := #Req Flag,
ID := #Address,
INDEX := #IM3_INDEX,
MLEN := #BUFFER_LENGTH,

VALID => #Valid,

BUSY => #Busy,

ERROR => #Error,
STATUS => #Status,

LEN => #Output Length,

RECORD := #Data);
#Loop Counter := #Loop Counter + 1;
P
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END WHILE;

IF #Error = TRUE OR #Valid = FALSE OR #Loop7Counter >= #MAXiLOOPS THEN
#Req_Flag := FALSE;
RETURN;

END IF;

IF #Valid = TRUE THEN

// Copy over character array to appropriate character array

FOR #i := 0 TO (#DESCRIPTOR LENGTH - 1) DO
#IM3_ Data.Descriptor([#i] := #Data[#HEADER LENGTH + #i];
END_FOR;

// Copy over character array to appropriate string

Chars TO Strg(Chars := #Data,
pChars := #HEADER LENGTH,
Cnt := #DESCRIPTOR LENGTH,

Strg => #IM3 Data.Descriptor str);
END_IF;
END IF;
Figure 35 - Get_All_IM_Data SCL
9.2.2. Calculate Pressure Counts (Pressure_Count_Calculation)

The Pressure_Count_Calculation function takes the entered decimal pressure, converts the value to
MPa, and then calculates the corresponding count value associated with the given ITV model.

Pressure_Count_Calculation

Name Data type Default value Comment
I < ~ Input
2 e Enable |Boo| E
3 |agw Desired_Pressure LReal
4 |qn = Unit_Index Ulnt Possible units: MPa, kPa, bar, psi, or kgficm~2
5 |ag = Max_Pressure_lndex Uint Maximum pressure for the different models are: 10 =0.1 MPa, 30 = 0.5 MPa, 50 = 0.9 MFPa, and 90 =-80 kPa
6 <d v Output
7 L Add new L\\)
8 < ¥ InOut
S 4qqm= Pressure_Count_Calculatior Ulnt
10 <@ ~ Temp
11 4] = Desired_Pressure_Convert.. LReal
12 @ ~ Constant
12 L Add new
14 <0 ¥ Return
15 < = Ret_val Void
Figure 36 - Pressure Count Calculation Parameters and Variables
IF #Enable = 1 THEN
CASE #Unit_Index OF
"UNIT_MPA": // MPa
#Desired Pressure Converted := #Desired Pressure;
"UNIT KPA": // kPa
#Desired Pressure Converted := #Desired Pressure / "KPA PER MPA";
"UNIT_BAR": // bar
#Desired Pressure Converted := #Desired Pressure / "BAR PER MPA";
"UNIT PSI": // psi
#Desired Pressure Converted := #Desired Pressure / "PSI_PER MPA";
"UNIT KGF_PER SQ CM": // kgf/cm"2
#Desired Pressure Converted := #Desired Pressure / "KGF_PER SQ CM PER MPA";
ELSE
#Desired Pressure Converted := 0.0;
END_CASE;
CASE #Max Pressure Index OF
"MAX PRESSURE 0 1 MPA INDEX": // +0.1 MPa
#Pressure Count Calculation := LREAL TO UINT ((#Desired Pressure Converted / 0.1) *
UINT TO LREAL ("MAX PRESSURE_COUNTS")) ;
"MAX PRESSURE 0 5 MPA INDEX": // +0.5 MPa
r
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#Pressure_Count_Calculation := LREAL_TO UINT((#Desired Pressure_Converted / 0.5) *
UINT_TO_LREAL ("MAX PRESSURE_COUNTS")) ;

"MAX PRESSURE 0 9 MPA INDEX": // +0.9 MPa
#Pressure Count Calculation := LREAL TO UINT ((#Desired Pressure Converted / 0.9) *
UINT_TO_LREAL ("MAX PRESSURE_COUNTS")) ;
"MAX PRESSURE _NEG 8 0 KPA INDEX": // -80 kPa
#Pressure Count Calculation := LREAL TO UINT ( (#Desired Pressure Converted / -0.08) *
UINT TO LREAL ("MAX PRESSURE COUNTS"));
ELSE
#Pressure Count Calculation := 0;
END CASE;

END IF;
Figure 37 - Pressure Count Calculation SCL

Convert Pressure Counts (Pressure_Count_Conversion)

The Pressure_Count_Conversion function reads the pressure counts from the ITV, converts the
value to MPa that is associated with the given ITV model, and then converts the MPa value to kPa,
psi, bar, and kgf/cm?2.

Pressure_Count_Conversion

Name Data type Default value Comment
1 |41 ~ Input
2 |aqile= Fressure_Counts |Ulnt i
3 anm Max_Pressure_Index Ulnt Maximum pressure for the different models are: 10 = 0.1 MPa, 30 = 0.5 MPa, 50 = 0.9 MPa, and 90 =-0.08 kPa
4 | * Output
5 |m= kPa LReal
6 | = MPa LReal
T psi LReal
8 |aim= bar LReal
9 4= kgf_per_sq_cm LReal
10 <@ * InOut
11 = #Add new
12 4@ ¥ Temp
13 = #Add new
14 |@1 v Constant L\\)
15 = Add new
16 |31 ~ Return
17 |1 = Pressure_Count_Conversion Void
Figure 38 - Pressure Count Conversion Parameters and Variables
#MPa := 0.0;
CASE #Max Pressure_ Index OF
"MAX PRESSURE_0_1 MPA INDEX": // +0.1 MPa
#MPa := (UINT TO LREAL (#Pressure Counts) / UINT TO LREAL ("MAX PRESSURE COUNTS")) * 0.1;
"MAX PRESSURE 0 5 MPA INDEX": // +0.5 MPa
#MPa := (UINT TO LREAL (#Pressure Counts) / UINT TO LREAL ("MAX PRESSURE COUNTS")) * 0.5;
"MAX PRESSURE_0_9 MPA INDEX": // +0.9 MPa
#MPa := (UINT_TO_ LREAL (#Pressure_Counts) / UINT_TO LREAL ("MAX PRESSURE COUNTS")) * 0.9;
"MAX PRESSURE_NEG 8 0 KPA INDEX": // -80 kPa
#MPa := (UINT TO LREAL (#Pressure Counts) / UINT TO LREAL ("MAX PRESSURE COUNTS")) * -0.08;
END CASE;
#kPa := #MPa * "KPA_PER MPA";
#psi := #MPa * "PSI PER MPA";
#bar := #MPa * "BAR PER MPA";
#kgf per sq cm := #MPa * "KGF_PER SQ CM PER MPA";
Figure 39 - Pressure Count Conversion SCL
9.3. Data Blocks
Data blocks contain variable data that is used by the user program. Global data blocks store data
that can be used by all blocks. The Direction column in the following sections is from the point of
view of the user. Please refer to the Siemens TIA Portal documentation regarding the data types.
P
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9.3.1.

9.3.2.

9.3.3.
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Acyclic_Read_Record_Block

The Acyclic_Read_Record_Block Data Block contains the information associated with performing
the generic acyclic read operation. The data is populated from the user and RDREC_DB. The
number of bytes to read needs to be stored in “length” and the returned data can be read from
either “data” or “data_swap” depending on which endian is needed. The status of the operation can
be determining by monitoring the “valid”, “busy”, “error”, and “status” parameters. Please consult
Siemens documentation for additional information regarding the RDREC instruction.

Parameter Type Direction Description
data Word Out Returned data
data_swap Word Out Returned data with bytes swapped
valid Bool Out Indicator that data was received and valid
(TRUE)
busy Bool Out Indicator that transmission is not yet complete
(TRUE)
error Bool Out Indicator that an error has occurred (TRUE)
status DWord Out Status information or error condition
length Ulnt In Number of bytes to read

Table 2 - Acyclic_Read_Record_Block Structure

Acyclic_Write_Record_Block

The Acyclic_Write_Record_Block Data Block contains the information associated with performing
the generic acyclic write operation. The data is populated by WRREC_DB. The transmitted data is
currently defined in the Parameter_Block Data Block to have one place for acyclic initialization data
(see Parameter_Block section). The status of the operation can be determining by monitoring the

“done”, “busy”, “error”, and “status” parameters. Please consult Siemens documentation for
additional information regarding the WRREC instruction.

Parameter Type Direction Description
data Word In Data to be sent (not used)
data_swap Word Out Data to be sent with bytes swapped (not used)
done Bool Out Indicator that data has been transmitted if no
errors (TRUE)
busy Bool Out Indicator that transmission is not yet complete
(TRUE)
error Bool Out Indicator that an error has occurred (TRUE)
status DWord Out Status information or error condition

Table 3 - Acyclic_Write_Record_Block Structure

Cyclic_Read_Record_Block

The Cyclic_Read_Record_Block Data Block contains the information associated with performing the
generic cyclic read operation. The data is populated by using internal library MOVE instructions to
move the data from internally assigned memory to the respective data block member. Associated
with this data are two internal library SWAP instructions that swap the data to provide the data in
both endian forms for “Read Pressure Counts (swap)” and “Read Diagnostic Flags (swap)”.

O
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9.3.5.

9.3.6.
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Parameter Type Direction Description
pressure_counts | Word Out Pressure counts read from the ITV (see
Operation Manual for additional
information)
diagnostics_flags | Word Out Diagnostic Flags read from the ITV (see
Operation Manual for additional
information)

Table 4 - Cyclic_Read_Record_Block Structure

Cyclic_Write_Record_Block

The Cyclic_Write_Record_Block Data Block contains the information associated with performing the
generic cyclic write operation. First, the data is calculated using the “Pressure_Count_Calculation”
function (see Calculate Pressure Counts section). The calculated data is then moved to the data
block by an internal library SWAP instruction.

Parameter Type Direction Description
pressure Word In Pressure counts to be sent to the ITV (see
Operation manual for additional
information)

Table 5 - Cyclic_Write_Record_Block Structure

GET_IM_DATA_DB

The GET_IM_DATA_DB Data Block is provided as a TIA Portal internal Data Block and Function.

THE PROFINET ITV can use GET_IM_DATA_DB to read all the Identification and Maintenance
information of a device. However, the PROFINET ITV library only uses this Data Block and Function
to obtain the I&MO0 data. The function does not appear to work for the other I1&M data. At the time
of the development of this software, the internal library did not work when reading 1&M1 through
[&M3 if the IM_TYPE value were 1, 2, and 3 OR 11, 12, and 13 as stated in the documentation. For
the [&M 1 through [&M3 the RDREC_DB internal Function is used instead. Please consult Siemens
documentation for additional information.

IM_Data_Block

The IM_Data_Block Data Block stores the Identification and Maintenance data and is populated by
the Get_All_IM_Data Function (see Reading Identification and Maintenance Data section). This
data includes the I& MO through 1&M3 data.

O
2

1.0



Parameter Type Direction Description

Address HW_IO In The address (ID) of the PROFINET ITV
IM_Data_Raw | Array of Out Sixty (60) bytes of temporary storage that is
Char used for each read of the individual I&M data.
IMO_Data IM0_Data Out Storage for the I& MO data and is provided by

the TIA Portal (Please consult Siemens
documentation and the IMO_Data and
IMO_Version section for additional

information).
IM1_Data IM1_Data Out Storage for the 1&M1 data (see IM1_Data
section for additional information).
IM2_Data IM2_Data Out Storage for the I&M2 data (see IM2_Data
section for additional information).
IM3_Data IM3_Data Out Storage for the [& M3 data (see IM3_Data
section for additional information).
IM_Status DWord Out Status information on the last &M read

operations. (Please consult Siemens
documentation for additional information)

Table 6 - IM_Data_Block Structure

9.3.7. Parameter_Block

The Parameter_Block stores initialization values for other blocks to use. Additional information
about the values corresponding to the members of the block can be found in the Operations Manual.

Parameter Type | Start Description
Value
Max_Pressure_Index Ulnt 1 The maximum pressure index value corresponds to the

model of the ITV being used. This value is used in the
“Pressure_Count_Conversion” and the
“Pressure_Count_Calculation” functions. There are no
enumerations in TIA Portal, but appropriate values can
be found in the User Constants section of this manual.
1=0.1 MPa (Model 10)

2 =0.5 MPa (Model 30)

3 =0.9 MPa (Model 50)

4 =-80 kPa (Model 90)

Unit_Index Ulnt 1 The unit index value corresponds to the units
associated with the pressure value entered. This value
is used in the “Pressure_Count_Calculation” function.
There are no enumerations in TIA Portal, but
appropriate values can be found in the User Constants
section of this manual.

1=MPa

2 =kPa

3 =bar

4 = psi

5 = kgf/cm?

O
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Read_Index Ulnt 1 The read index value corresponds to what information
should be read from the ITV. This value is used in the
acyclic read function (RDREC_DB).

1 = Scaled Pressure

2 =Unscaled Pressure
3 = Diagnostic Flags

4 = Supply Voltage

Read_Length_In_Bytes | Ulnt 2 Currently, all acyclic read messages have the length of
2.
Write_Index Ulnt 1 The write index value corresponds to what information

should be written to the ITV. This value is used in the
acyclic write function (WRREC_DB).

1 = Pressure Setpoint

2 = Application Configuration
3 =User Gain

4 = User Sensitivity

Write_Length_In_Bytes | Ulnt 2 Currently, all acyclic write messages have the length of
2.
Write_Value Word 0 Initialize write value to 0.

9.3.8.

9.3.9.

Table 7 - Parameter_Block Structure

R_TRIG_DB

The R_TRIG_DB Data Blocks is provided as a TIA Portal internal Data Block and Function. The
library software uses this Data Block and Function to detect a positive trigger when determining
when to perform a I&M data read (see Reading Identification and Maintenance Data section).
Please consult Siemens documentation for additional information.

RDREC_DB, RDREC_DB_1, RDREC_DB_2, and RDREC_DB_3

The RDREC_DB Data Blocks are provided as a TIA Portal internal Data Block and Function. The
library software uses this Data Block and Function to perform acyclic reads from a device. The
RDREC_DB_1, RDREC_DB_2, and RDREC_DB_3 are used to read the [&M1, I&M2, and I&M3 data
respectively from the device (see Reading Identification and Maintenance Data section) while
the RDREC_DB is used to perform the generic acyclic read operation (see Network 3 - Send Acyclic
Read command section). Please consult Siemens documentation for additional information
concerning the operations of the RDREC instruction.

9.3.10. WRREC_DB

9.4.

-37 -

The WRREC_DB Data Blocks is provided as a TIA Portal internal Data Block and Function. The
library software uses this Data Block and Function to perform acyclic writes to a device. The
WRREC_DB is used to perform the generic acyclic write operation (see Network 4 - Send Acyclic
Write command section). Please consult Siemens documentation for additional information
concerning the operations of the WRREC instruction.

Function Blocks

The only Function Blocks that are used in the library are located under the “System
blocks...Program resources”. The GET_IM_DATA and R_TRIG functions are used in the other blocks
and are provided by the TIA Portal system library.

O
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10. PLC Tags

A PLC Tag Table for the PROFINET ITV is provided to easily reference variables. Tags are the

method for assigning and referencing memory locations and are simply an alphanumeric string that

points to a memory location.

10.1. DUX02357 Tag Table and User Constants
The DUX02357 Tag Table is provided to reference all variables needed for the library and the User

Constants are provided for the functions. The referenced memory locations may need to be
changed if TIA Portal automatically reassigns the variables when imported or may need to be

manually changed if there is a conflict with existing system components.

10.1.1. Tag Table

-38-

Name Type | Address Description
Read Record Bool %MO0.0 | Enables the acyclic read operation.
Read Record State Bool %MO0.1 Stores the previous Read Record state.
Write Record Bool %MO0.2 | Enables the acyclic write operation.
Write Record State Bool %MO0.3 Stores the previous Write Record state.
Read All IM Data Bool %MO0.4 | Enables the operation to read the 1&MO0
through I&M3 data from the ITV.
Calculate Pressure Count Bool %M1.0 | Enables the Pressure Count Calculation.
Calculate Pressure Count State Bool %M1.1 | Stores the previous Calculate Pressure
Count state.

Set Pressure Bool %M1.2 | Enables the setting of the ITV pressure
by writing to the cyclic pressure memory
value.

Set Pressure State Bool %M1.3 Stores the previous Set Pressure state.
Read Pressure Counts (swap) Word | %MW10 | Cyclic pressure count with bytes swap to
be more easily readable.
Read Diagnostic Flags (swap) Word | %MW12 | Cyclic diagnostic flags with bytes swap to
be more easily readable.
Write Value (swap) Word | %MW14 | Acyclic write data with bytes swap to
convert for proper format for ITV.
Converted_Counts Word | %MW16 | Calculated pressure counts
corresponding to user input.
Desired_Pressure Real %MD18 | User entered desired pressure.
Read Pressure in MPa Real %MD22 | Pressure in MPa from the Pressure Count
Conversion function.
Read Pressure in kPa Real %MD26 | Pressure in kPa from the Pressure Count
Conversion function.
Read Pressure in psi Real %MD30 | Pressure in psi from the Pressure Count
Conversion function.
Read Pressure in bar Real %MD34 | Pressure in bar from the Pressure Count
Conversion function.
Read Pressure in kgf/cm”2 Real %MD38 | Pressure in kgf per cm? from the
Pressure Count Conversion function.
Cyclic Setpoint in Counts Word | %QW64 | Pressure counts sent to the ITV.
% SMC
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Read Cyclic Pressure Data Word | %IW68 | Pressure counts read from the ITV.
Read Cyclic Diagnostic Data Word | %IW70 | Diagnostic flags read from the ITV.
Setpoint Error Bool %I70.0 | Setpoint Values out of range - If Setpoint
greater than 120% full scale
Clear Zero Error Bool %]I170.1 | Notgoing zero within a timely manner
Pressure Error Bool %170.2 | Output Pressure Greater the 120% full
scale
Non-volatile Data Error Bool %]170.3 | Configuration data was corrupt and
needed to restore defaults
Pressure Window Error Bool %I170.4 | Not within setpoint and sensitivity in
timely manner
Initializing Status Bool %]I170.5 | NotUsed
Integrity Error Bool %170.6 | Memory Corruption Check
Not Used Bool %I170.7
System Fault Bool %I171.0
Bus Fault Bool %I171.1
Voltage Fault Bool %I171.2 | Voltage out of range (Nominal is 24 VDC
+10%)
Miswiring Fault Bool %I171.3 | NotUsed

Table 8 - Tag Table

10.1.2. User Constants

Constant

Type

Value

Description

KPA_PER_MPA

Real

1000.0

Conversion factor from
kPa to MPa.

BAR _PER_MPA

Real

Conversion factor from bar
to MPa.

10.0

PSI_PER_MPA

Real

145.03773800722

Conversion factor from psi
to MPa.

KGF_PER_SQ _CM_PER_MPA

Real

10.197162129779

Conversion factor from
kgf/cm? to MPa.

MAX_PRESSURE_COUNTS

Ulnt

Pressure counts that
correspond to 100%
pressure.

4095

MAX_PRESSURE_0_1_MPA_INDEX

Ulnt

1 Index value for pressure
calculation of a Model 10
with a maximum pressure
of 0.1 MPa.

MAX_PRESSURE_0_5_MPA_INDEX

Ulnt

2 Index value for pressure
calculation of a Model 30
with a maximum pressure
of 0.5 MPa.

MAX_PRESSURE_0_9_MPA_INDEX

Ulnt

3 Index value for pressure
calculation of a Model 50
with a maximum pressure
of 0.1 MPa.
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MAX_PRESSURE_NEG_8 0_KPA_INDEX | Ulnt 4 Index value for pressure
calculation of a Model 90
with a vacuum of -80 kPa.

UNIT_MPA Ulnt 1 Index value for pressure
units are entered in MPa.

UNIT_KPA Ulnt 2 Index value for pressure
units are entered in kPa.

UNIT_BAR Ulnt 3 Index value for pressure
units are entered in bar.

UNIT_PSI Ulnt 4 Index value for pressure
units are entered in psi.

UNIT_KGF_PER_SQ_CM Ulnt 5 Index value for pressure
units are entered in
kgf/cm2.

Table 9 - User Constants

11. PLC Data Types

Several PLC Data Types are defined for parsing of the &M data. The IM0_Data and IMO_Version
Data Type are provided by the TIA Portal while the IM1_Data, IM2_Data, and IM3_Data are provided
by the DUX02357 Library.

11.1. IMO_Data and IMO_Version

Parameter Type Bytes Description
Manufacturer_ID Ulnt 2 Manufacturer ID
Order_ID String 20 | Order number
Serial_Number String 16 | Serial number
Hardware_Revision Ulnt 2 Hardware revision
Software_Revision IMO_Version 4 Firmware revision
Type Char 1
Functional USInt 1
Bugfix USInt 1
Internal USInt 1
Revision_Counter Ulnt 2 Revision counter
Profile_ID Ulnt 2 Profile
Profile_Specific_Type Ulnt 2 Device class
IM_Version Word 2 [&M version
[&M_Supported Word 2 [&M data (I& M0-1&M4) supported at
the device end

Table 10 - IM0_Data and IMO_Version Structures

N
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11.2. IM1_Data

Parameter Type Bytes Description
Function Char Array 32 Unique identification of a device function or task
within a plant.
Function_str String Varying | String representation of the Function parameter.
Location Char Array 22 Unique identification of a device location within a
plant.
Location_str String Varying | String representation of the Location parameter.

Table 11 - IM1_Data Structure

11.3. IM2_Data

Parameter Type Bytes Description

Installation_Date Char Array 16 Date of installation or commissioning of
the device. The format of the data is
“YYYY-MM-DD HH:MM”.

Installation_Date _str String Varying | String representation of the
Installation_Date parameter.

Table 12 - IM2_Data Structure

11.4. IM3_Data

Parameter Type Bytes Description
Descriptor Char Array 54 Stores additional information and annotation
concerning the device.
Descriptor _str String Varying | String representation of the Descriptor
parameter.

Table 13 - IM3_Data Structure

12. Watch and Force Tables

The DUX02357 Library contains both a predefined Watch Table as well as a Force Table. The
Watch Table allows the TIA Portal user to monitor memory locations or predefined Tags. The
included watch table contains most of the predefined Tags as well as the Parameter_Block Data
Block. The Force Table allows the user to change data for a given memory location or Tag. Included
in the Force Table is the cyclic pressure setpoint.

12.1. DUX02357 Watch Table

Name Address Y Description
Format
Read Record %MO0.0 Bool Enables the acyclic read operation.
Read Record State %MO0.1 Bool Stores the previous Read Record state.
Write Record %MO0.2 Bool Enables the acyclic write operation.
Write Record State %MO0.3 Bool Stores the previous Write Record state.

r
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Read All IM Data %MO0.4 Bool Enables the operation to read the I&M0
through I1&M3 data from the ITV.
Calculate Pressure Count %M1.0 Bool Enables the Pressure Count Calculation.
Calculate Pressure Count %M1.1 Bool Stores the previous Calculate Pressure
State Count state.

Set Pressure %M1.2 Bool Enables the setting of the ITV pressure by
writing to the cyclic pressure memory
value.

Set Pressure State %M1.3 Bool Stores the previous Set Pressure state.
Read Pressure Counts (swap) | %MW10 Hex Cyclic pressure count with bytes swap to
be more easily readable.
Read Diagnostic Flags (swap) | %MW12 Hex Cyclic diagnostic flags with bytes swap to
be more easily readable.
Write Value (swap) %MW14 Hex Acyclic write data with bytes swap to
convert for proper format for ITV.
Converted_Counts %MW16 Hex Calculated pressure counts corresponding
to user input.
Desired_Pressure %MD18 | Floating- | User entered desired pressure.
point
number
Read Pressure in MPa %MD22 | Floating- | Pressure in MPa from the Pressure Count
point Conversion function.
number
Read Pressure in kPa %MD26 | Floating- | Pressure in kPa from the Pressure Count
point Conversion function.
number
Read Pressure in psi %MD30 | Floating- | Pressure in psi from the Pressure Count
point Conversion function.
number
Read Pressure in bar %MD34 | Floating- | Pressure in bar from the Pressure Count
point Conversion function.
number
Read Pressure in kgf/cm”2 %MD38 | Floating- | Pressure in kgf/cm? from the Pressure
point Count Conversion function.
number
Cyclic Setpoint in Counts %QW64 Hex Pressure counts sent to the ITV.
Read Cyclic Pressure Data %IW68 Hex Pressure counts read from the ITV.
Read Cyclic Diagnostic Data %IW70 Hex Diagnostic flags read from the ITV.
Setpoint Error %170.0 Bool Setpoint Values out of range - If Setpoint
greater than 120% full scale.
Clear Zero Error %170.1 Bool Not going zero within a timely manner.
Pressure Error %I170.2 Bool Output Pressure Greater the 120% full
scale.
Non-volatile Data Error %]170.3 Bool Configuration data was corrupt and
needed to restore defaults.
Pressure Window Error %I170.4 Bool Not within setpoint and sensitivity in
timely manner.
Initializing Status %I70.5 Bool Not Used.
% S\VC
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Integrity Error %170.6 Bool Memory Corruption Check.
Not Used %I170.7 Bool
System Fault %171.0 Bool
Bus Fault %I171.1 Bool
Voltage Fault %I171.2 Bool Voltage out of range (Nominal is 24 VDC
+10%).
Miswiring Fault %I171.3 Bool Not Used.
Parameter_Block See Parameter_Block section.
Max_Pressure_Index DEC
Read_Index DEC
Read_Length_In_Bytes DEC
Unit_Index DEC
Write Value Hex
Write_Index DEC
Write_Length_In_Bytes DEC

12.2. Force Table
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Table 14 - Watch Table

Name Address D) Description
Format
Cyclic Setpoint in Counts %QW64:P Hex Pressure counts sent to the ITV.

Table 15 - Force Table
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SMC Corporation of America

10100 SMC Boulevard

Noblesville, IN 46060

Phone: 1-800-SMC-SMC1 (1-800-762-7621)

URL: www.smcusa.com
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