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Siemens Industry Online Support

This article originates from the Siemens Industry Online Support. The following link
takes you directly to the download page for this document:

http://support.automation.siemens.com/WW /view/en/38494882

Caution

The functions and solutions described in this article confine themselves to the
realization of the automation task predominantly. Please take into account
furthermore that corresponding protective measures have to be taken up in the
context of Industrial Security when connecting your equipment to other parts of the
plant, the enterprise network or the Internet. Further information can be found
under the Item-ID 50203404.

http://support.automation.siemens.com/WW /view/en/50203404

You can also actively use our Technical Forum from the Siemens Industry Online
Support regarding this subject. Add your questions, suggestions and problems and
discuss them together in our strong forum community:

http://www.siemens.com/forum-applications
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Warranty and liability

Warranty and liability

Note

The Application Examples are not binding and do not claim to be complete
regarding the circuits shown, equipping and any eventuality. The Application
Examples do not represent customer-specific solutions. They are only intended
to provide support for typical applications. You are responsible for ensuring that
the described products are used correctly. These application examples do not
relieve you of the responsibility to use safe practices in application, installation,
operation and maintenance. When using these Application Examples, you
recognize that we cannot be made liable for any damage/claims beyond the
liability clause described. We reserve the right to make changes to these
Application Examples at any time without prior notice.

If there are any deviations between the recommendations provided in these
application examples and other Siemens publications — e.g. Catalogs — the
contents of the other documents have priority.

We do not accept any liability for the information contained in this document.

Any claims against us — based on whatever legal reason — resulting from the use of
the examples, information, programs, engineering and performance data etc.,
described in this Application Example shall be excluded. Such an exclusion shall
not apply in the case of mandatory liability, e.g. under the German Product Liability
Act (“Produkthaftungsgesetz”), in case of intent, gross negligence, or injury of life,
body or health, guarantee for the quality of a product, fraudulent concealment of a
deficiency or breach of a condition which goes to the root of the contract
(“wesentliche Vertragspflichten™). The damages for a breach of a substantial
contractual obligation are, however, limited to the foreseeable damage, typical for
the type of contract, except in the event of intent or gross negligence or injury to
life, body or health. The above provisions do not imply a change of the burden of
proof to your detriment.

Any form of duplication or distribution of these Application Examples or excerpts
hereof is prohibited without the expressed consent of Siemens Industry Sector.

RT I-Device
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1 Problem

1.1 Overview

Introduction

The I-Device functionality has been available since SIMOTION V4.1.1 in order to
exchange data between SIMATIC and a SIMOTION controllers via PROFINET.
This means that in this case the SIMOTION controller acts as "intelligent 10 device"
= |-Device. This means that data is exchanged between the controllers via the /O
areas.

Overview of the automation task

The following figure provides an overview of the automation task.
Fig. 1-1

SIMATIC SIMOTION

] PROFINET

Description of the automation task

The SIMATIC CPU is the higher-level 1O controller in the PROFINET 10 system.
The SIMOTION controller is configured as I-Device and is therefore an 10 device
of the SIMATIC CPU.

Communication can be established in both directions (bidirectional) via I/O areas
using the I-Device functionality.

Further, this function allows both controllers to operate in separate projects.

Further, using the I-Device, a machine module can be encapsulated, so that this
can then be used several times in a large plant or system.

RT I-Device
6 Version 1.3, Item-ID: 38494882
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2 Solution

2 Solution

2.1 Overview of the overall solution

Schematic diagram

The following figure schematically shows the most important components of the
solution:

Fig. 2-1

SIMOTION
D435

SIMATIC CPU
[ PS 307 5A J [319F-3 PN/DP]

] PROFINET

In this application, a description is given on how a SIMOTION I-Device connected
to a SIMATIC CPU can be configured in order to exchange data between both
controllers via PROFINET RT.

In the project example, 254 bytes are sent from the SIMOTION controller to the
SIMATIC CPU. The SIMATIC controller then returns the received data, mirrored.

Required knowledge

It is assumed that the reader has a basic knowledge about configuring SIMATIC
and/or SIMOTION CPUs using the STEP7 or SIMOTION SCOUT engineering
system.

RT I-Device
Version 1.3, Item-ID: 38494882 7
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2 Solution

2.2 Hardware and software components used

The project example has been created with the following components.

Hardware components

Table 2-1
Component Qty. MLFB / order number Note
SIMATIC 319F-3 PN/DP 1 6ES7318-3FL01-0ABO Firmware V3.2
SIMOTION D435 1 6AU1435-0AA00-0AA1 Firmware V4.2
CBE30 1 6FC5312-0FA00-0AAQ Option board for D4x5
Note The project example was created with the hardware components listed here.

Alternatively, other components with the same function may be used. A different
parameter assignment and different wiring of the components may be required.

Regarding the firmware versions, please observe the note on page 24.

Standard software components

Table 2-2
Component Qty. MLFB / order number Note
STEP7 1 6ES7810-4CC10-0YAS V 5.5 HF4
SIMOTION SCOUT 1 6AU1810-1BA42-1XEO0 V 4.2 SP1
Sample files and projects
The list below contains all the files and projects used in this example.
Table 2-3
Component Note

61449067_Example_RT_I-Device_V1_3.zip

ZIP archive contains
project example, ST units
and an address list

61449067_Application_Example_RT_I-Device_V1_3_en.pdf

This document

RT I-Device
Version 1.3, Item-ID: 38494882
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3 Basics

3.1.1

Note

RT I-Device

Basics

PROFINET communication

Not only the MAC address but also the device name is used to identify the devices
for PROFINET. This device name must be unique across the PROFINET network.

During the commissioning phase, the HW Config or the Primary Setup Tool (PST)
is used to make an initial online assignment of a device name for each PROFINET
device (a so-called node initiation). This device name is stored retentively in the
PROFINET device and must match the device name in the project.

If a device is replaced, e.g. because of a defect, the new device has a different
MAC address. If it is initialized with the same device name as the replaced device
(e.g. by reconnecting the removable medium that stores the device name
retentively), it can take over the function of the replaced device without any
changes in the configuration.

Rules for assigning names

A PROFINET device must be named with the corresponding device name. This
name must match the device name in the project. The following rules apply in this
case:

e The device name stored retentively in the device should only contain
lowercase letters.

The device name in the project must only contain uppercase letters. During the
node naming, the engineering system replaces the uppercase letters with
lowercase letters.

e Letters a-z and digits 0-9 may be used.
e Special characters are not permitted: ! "8 $% &/ ()=?*"'_:;><,#+|~\}]

[{

e Blanks are also not permitted
e The total maximum length of a name is 240 characters.

¢ Reserved names that must not be used:
"port-xyz" or "port-xyz-abcde" a, b, ¢, d, e, x,y,z=0...9
e The minus character must not be used for a SIMOTION controller.
e The engineering system software replaces impermissible characters with an

[l

X",

Version 1.3, Item-ID: 38494882 9
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3 Basics

3.1.2

Note

3.1.3

SIMATIC

SIMOTION

Note

10

RT communication

On the SIMOTION controller side, the RT data are updated with each IPO clock
cycle, i.e. in the IPO clock cycle, the actual RT data are read in and the RT data
from the previous clock cycle are transferred to the communication interface.

As from SIMOTION V4.2, the instant in time that RT data are updated can be set
in SCOUT under system clock (IPO or IPO_2).
The IPO_2 clock cycle is the default setting.

Fig. 3-1
Send clock Send clock
< >« >
Back- Back- Back- Back-
ground / ground / ground / ground /
motion SEI’VO IPO motion motion SEI’VO IPO motion
task task task task
Actual RT data are RT data that are read in are
read in at the transferred in the next
beginning of the IPO cycle to the
IPO cycle communication interface
I-Device

With the PROFINET functionality I-Device, up to 1440 bytes of user data can be
transferred in each direction between the 10 controller and I-Device. The user data
is made up of input or output data + user data supplement.

For each submodule (irrespective of input or output), one byte of user data
supplement is automatically created in the input and output data area. The number
of bytes for the user data supplement, is not directly obvious for the I-Device
configuration, and is dependent on the number of submodules.

A submodule should always be selected to be as large as possible.

As from STEP7 5.5 and higher, the functionality I-Device is also available for
SIMATIC controller systems. Contrary to a SIMOTION CPU, a SIMATIC CPU can
be linked to two higher-level 1/O controllers as Shared I-Device. Data exchange
between the controllers is realized via submodules. The maximum size of a
submodule is 1024 bytes.

A submodule of the SIMOTION I-Device can have a maximum size of 254 bytes.
Copying a submodule in the controller itself involves a relatively high CPU load;
this is the reason that it is recommended that only a few submodules are
configured, which are then large.

The SIMOTION I-Device can only be assigned to one I/O controller. The
SIMOTION CPU does not support PROFINET Shared I-Device functionality.

RT I-Device
Version 1.3, Item-ID: 38494882
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3.1.4 Consistent data transfer

In many applications, data consistency is a precondition when transferring data.
This means that for a contiguous data block (submodule), the input or output data
are completely updated at a defined instant in time (consistent). Otherwise it is
possible that a part of the data block already contains new data while the other part
still has old data.

SIMATIC

On the SIMATIC CPU side, SFC14 and SFC15 are available for RT
communication. When using these system functions, it is ensured that the data are
consistently read or written.

Note As from STEP7 5.5 and higher, the SIMATIC CPU also supports IRT
communication. In this case, it should be noted that to consistently read and
write IRT data, the SFC126 and SFC127 system functions must be used.

SIMOTION

For the RT I-Device, when transferring RT data, data transfer is only consistent per
submodule. For a SIMOTION controller, a submodule can have a maximum size of
254 bytes.

As the access to a submodule involves a relatively high CPU load (IPO or IPO_2
load), only as few submodules as possible should be configured. Instead of
creating many small submodules, a higher performance is achieved by using a few
large submodules.

Consistent data blocks > 254 bytes

If a larger data block (RT data), made up of several submodules, is to be
consistently read, then data consistency must be ensured in the application itself.
For this purpose, in the input data area, one byte for each submodule should be
used as counter, for example. Data consistency is established by monitoring this
counter in the application itself.

Note IRT data transfer is always consistent. If this data is processed in a task, which
can be interrupted by a ServoTask (e.g. BackgroundTask), then this data must
be allocated a process image (e.g. process image of the Background Task).

RT I-Device
Version 1.3, Iltem-ID: 38494882 11
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3 Basics

3.2

12

Note

Consistent data processing

If the I/O data are processed in a cyclic task, then this I/O data should be allocated
a process image. As a consequence, the 1/0 data are consistently updated at the
beginning and at the end of each particular task.

For a SIMOTION controller, four process images are available:
e ServoSynchronousTask
e IPOsynchronousTask
e IPOsynchronousTask_2
¢ BackgroundTask

When accessing 10 data in non-cyclic tasks (e.g. MotionTask), then it is preferable
that the actual status is interrogated.

When required, you can create a process image in the application on local
variables (consistent image by copying to temporary variables, e.g. at the instant
that MotionTask starts).

A process image is consistently accessed, and has a higher performance than
direct access, which in turn reduces the system load.

RT I-Device
Version 1.3, Item-ID: 38494882
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4 Configuration

4 Configuration
4.1 HW Config of SIMOTION

In the application, a SIMOTION D435 is used, which is configured as follows.
Table 4-1

No. Action

1. To create a new project, open SIMOTION SCOUT.
Insert a new SIMOTION device.
SMESIMOTION SCOUT - RT_I-Device_¥1_3

Project  Edit Inszert Target spstemn Wiew Options  Window  Help

| Dl ] s e e = x|
= 2P

RT_[-Device W1_3
SIMOTIOMN dewi
Inzert zingle drive unit
LIBRARIES
SINaMICS LIBRARIES
-] MOWITOR

2. Select the corresponding SIMOTION hardware platform and version (min. V4.1).
Insert SIMOTION device |
Device |
Device family SIMOTION
DEe J5IMOTION D |
Device characteristic:
Characteristic | Order no. |
D40DP BALT 410-04400-0440
D410PM EALT 410-04B00-0440
D428 - X
0435 BAUT 435-08500-0441
AEEL] el d42-Uaall-Uasl
[14451 BALT 445-08400-0441
D445-2 DP/PN EALT 445-24000-04A0
D455-2 DP/PH Eal 455-28D00-0440
SIMOTION version I\;4_2 d
SRS JSINEMICS 5120 Integrated El
SINAMICS wersion |V2.E.2 j
Option madule ICBE3D J
v Open Hw Config
oK I Cancel | Help |

In the application example, communication to the SIMATIC CPU is established via the CBE30
option module (Communication Board Ethernet).

RT I-Device
Version 1.3, Item-ID: 38494882
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No. Action
3. Create a new Ethernet subnet and assign an IP address.

Gerneral  Parameters I

If & subnet is selected,
the next available addrezzes are suggested.

IP address: [152.168.01 Gatenay
% Do hot use router
Subnet mask: |255. 266.255.0
€ Use router

™ Use different method to obtain IP address Addiess: I—

Subnet:

Mew...

Froperties... |
Delete |

Cancel | Help I

4. Configure the connection between the SIMOTION controller and the engineering system.

Interface Selection - D435

Interface selection for PGAPC connection:

| Ethernet CBEI0:PNAI0 [1400) =l

Interface parameterzationz in the PGAPC:

TCR/IP -» Belkin USB Ethernet Ad...

TCRAP -» Levellne USB-D201 USBZ..

TCRAP -> Mdig'wanlp

TCPAIP -» Wkware Accelerated AMD. ..

TCPAIP == Wkware Accelerated AMD.. <Board 2>
TCPAP[Auta) -> Belkin JSE Ethermet Ad...
TCPAP&ukD) -» Levellne USB-0201 USB2...
TCPAPAuUtD) -> WMware Accelerated AMD. .
TCPAPAuUta) -> YMware Accelerated AMD..<Boar

(] I Cancel

RT I-Device
14 Version 1.3, Iltem-ID: 38494882
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4 Configuration

No. Action
5. Pressing key F4 automatically arranges the available modules in HW Config.
The device name of the SIMOTION controller is "CBE30xPNxIO", and can be adapted by double-
clicking on the PN interface.
I'IJd__=: HW Config - [SIMOTION D [Configuration) -- RT_|-Device_¥1_3]
E“] Station Edit Inset PLC “iew Options ‘“window Help
D@ ma -0 aaBa ¥ K
FROFIBUS Integrated: DP master system (1]
FETADR
FE2ANET
Ethemet{1]: PROFIMNET-I0-System [100]
|
:I:I (@) SIMOTION D435
Slot odule 0. |Fi.| M. |1. |0. | Comnment
& ol L P4
A L7 FE
A DR FERE
A SRR
A AEERET
w14 CBE304PNxIO EFCE. 16374
A Fiw 7 FEFT
A Fa s FEFT
A Faw 7 FEAT
A Fiw FEF
Properties - CBE30xPNxI0 [RD/52.E6]
General |Addresses| PHDFINETI Senderl Heceiverl I-Devicel Synchronizationl
Short description: CBE 30:PH=I0
Device name: I
™ Use different methaod to abtain device name
W Suppart device replacement without exchangeable medium
— Interface
Type: Etherret
Device number: 0
Address: 192.168.01
Metworked: Yes Froperties. .. |
Commert:
Coce | e |
RT I-Device

Version 1.3, Item-ID: 38494882
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4 Configuration

No.

Action

Change to the "I-Device" tab and activate the "I-Device mode".
Properties - CBE30xPNxI0 [RD/52 6]

Swynchronization |

Generall .&ddressesl PHDFINET' Senderl Receiver

¥ I-device mode

[~ Parameter assignment for the PN interface and its portz on the higher-level 10-controller
= | perate as higherlevel shared device

| Operate the completel-device (&l submpdules| inisochmnnous mode

|1EDD

Station number: Diagnostic address:

T

Transfer area:

Submo... | Type | Iaddressl Q addressl Isochr...l Comment

| | ]

Mew... Edit... [Welete

Cancel | Help

Create two new submodules. These can be subsequently used as data transfer areas for

communication between the SIMATIC CPU and SIMOTION con

troller.

A maximum of 1440 bytes can be configured for the send and receive directions (including the
user data supplement). The maximum size of a submodule is 254 bytes.

Transfer Area Properties x|
r~Higherlevel PN partrer. 10 controller i~ Higherlevel PN partrer. |
Slat: 2 Slat:
Subslat 1000 Subslat

Transfer Area Properties x|

0 contraller
2
1001

Address ype; Output Address ype; Input

i Local: |-device i~ Local: |-devic
Transfer area type: epplication = e 11 | Transfer area type: application. = o e 1] |
‘Address type gt el Address type [Ovaper e I

~Tnpul Qutpul ~Thpul ~ Outpul

Statt 255 Statt Start Start 255
Length: |254 || | Length Length | Length EA |
Process image -] | | Process image: - Frocess image -] | | Frocess image -

-l -0

Modules / submodules: | Modules £ submodules:

—

Output address. Input address: Output address:

I
—

Input address:

L

Comment Comment

1=
I

Cancel Help | 0K I

Cancel Help

Transfer area:

Submodule | Type | Iaddlessl [#] addlessl | sochran. | Comment
1000 Application 256509 Mo
10m Application 256509 Mo

16

RT I-Device
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4 Configuration

No. Action
7. Generate the GSD file for the previously configured I-Device.
In order to do this, perform a click on "Options > Create GSD file for I-Device".
EJ;:HW Config - [SIMOTION D [Configuration] -- RT_I-Device_¥1_3]
Wl Station Edit Inzert PLC iew | Optiors | Window  Help
J 0 & 2~ = | =3 || i Customize... Chil+alt+E
Speciffdadulz..
Configure Metwark pted: DF master system (1]
Symbal T able Chrl+al+T
Eepart Syster Ermar..
Edit Catalag Prafile
IET0P Update Catalog
Install Hw Updates ...
#1400 CBE30+FN4I0 Install GSD File...
X400 A7
Mrd00 P2 Find in Service & Support... _:E'I'_-IE-S_WL
M40 P3
X400 P4
«
:I:I 0] SIMOTION D435
[d Module |0 | Fio | M. |1 | 3. | Comment
AEERET
CBE30:PNxI0
Create G5D File for I-Device
|-device: a) ID435.-"EIBE30RF'NRID j
I | dentifier for generic |-device: |EBE30>:F'N:<ID I
Catalog comment;: =
I7]
G5O fle: GSOMLY2 25-8S iemens-PreConf_CBE30xPN=I0-20111220-094539. il
b) c)
I [Lreate I I Irstall I E xport |
=1, |
a) Allocate a unique name for the GSD file.
The file can be found under this name in HW catalog afterwards.
b) Perform a click on "Create" to generate the GSD file.
c¢) Install the GSD file on the engineering system the higher-level /O controller is configured with.
If the controller is in the same project or is configured with the same engineering system, just
perform a click on “Install”.
d) Close the window. The HW catalog then gets updated automatically.
Note Every subsequent change to the configuration of the I-Device means that a new
GSD file must be generated!
In the STEP7 installation folder GSD files that are no longer required can be
deleted under "Step7 > S7data > GSD".
RT I-Device
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4 Configuration

No. Action
8. Open NetPro in order to set the Ethernet interface of the engineering system.
The yellow connection at the PG/PC interface indicates that the engineering system can access
SINAMICS Integrated via S7 routing. Routing tables are automatically generated when saving and
compiling; these must be saved in the device by downloading the HW Config.
i‘,{_%"ele - [RT_I-Device_¥1_3 [Network] - D:ART_I-Dev]
B2 Network Edt Inset PLC View Options Window Help
PN T I EEE
Ethernat(1) 1
Industrial Ethernet
@ PGIPC(T)
Double-clicking on the PG/PC interface opens their properties.
9. Deactivate the check mark "Set MAC address / use 1SO protocol”, as the SIMOTION controller
does not support any ISO protocol.
Properties - Ethemet interface
General  Parameters |
I I SetMAC address / use |50 protocol I
MaC address: I
¥ I protecallis beina used
] G ateway
IP addiess: [132.168.0.100 & Do ot uee roufer
Subnet mask: |255.255.255.D
€ Use router
Address: I
Subret:
--- hiok networked - MHew...
Froperties... |
Delete |
Cancel | Help |
In the application example, the engineering system has the following IP address:
IP address: 192.168. 0 .100
Subnet mask: 255.255.255. O
10. | Save and compile the HW Config.
Eﬂl
10
11. | Load the HW Config to the target system.
RT I-Device
18
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4 Configuration

4.2

Configuring the SIMOTION controller

Configuring the SIMOTION controller using the SIMOTION SCOUT engineering
system is shown in the following.

Table 4-2
No. Action
12. | Inthe example project, data in the “iab8Input” array are incremented and copied into the

“gab80utput” array. Data is sent to the SIMATIC CPU from up there.

SIMKSIMOTION SCOUT - RT_I-Device_¥1_3

Froject  Edit Insert Tagetsysterm  Wiew  Optiohs  Window ‘Help
= e e e A T
|—————————— 1

£ 8 RT_IDevice W1_3
® ) Irsert SIMOTION device
® ) Insert single drive unit
-l 0435
il EXECUTIDN SYSTEM
LIST

oe

|

28

S— GLDBAL DEVICE WARIABLES
-] AXES
-] EXTERNAL ENCODERS
. _] PATH OBJECTS
CaMS
TECHNOLOGY
PROGRAMS
B Insert 5T source file
B Insert MCC unit
# | Insert LAD/FED urit
Ingert OCC charts
B dataExchange
- fault
B SINAMICS Inteqrated
B LIERARIES
B SIMAMICS LIBRARIES
B MONITOR

Project | Command library I

D435 : Address list

B T —

Hame ~ 10 address Read only  Datatype Arraylength  Process image Strategy Display
S A 540 = = x| 2 = = I
1 iakingput PIB 256 ARRAY OF BYTE 254 |BackaroundTask | Substitution value
2 gabB0utaut P@B 256 r ARRAY OF BYTE 254 BackgroundTask | Substitution value
3

In the folder "AddressList" of the ZIP archive "61449067_Example_RT_I-Device_V1_3.zip", there
is the "IO_Variables.csv" file, which can be imported into the address list of the SIMOTION
controller using the right-hand mouse key > "Load".

b4
D435 Address list
el ?l View e =
- Hame “ |10 address |Read or Data type Array le|Pr
= I O ]
— right
mouse click
) g1t
Optimize colurn width
Check address consistency Chrlralt+a,
Set up communication For sumbolic assighment  Chrl+Shift+d,
Set up assighments
Find...
Eird rest
Feplace...
Save as...
Print...
Frink preview...
RT I-Device
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4 Configuration

No.

Action

13.

The "fault" source is provided in the example project. This source contains 3 programs, which are
called in the particular FaultTask.

The "dataExchange" source contains the "pBackgroundTask" program, in which the data are
incremented and sent to the SIMATIC CPU. As the name implies, this program is called in the
BackgroundTask.

The sources can be imported from the "ST-Units" folder of the ZIP archive
"61449067_Example_RT_I-Device_V1_3.zip".

HMCSIMOTION SCOUT - RT_I-Device_V1_3

Froject Edt Insert Targetspstem Wiew Opfions ‘window Help
| Dl (s| =] e L] || < | X =)@
x

E-EP RT_IDevice V1_3

%] Insent SIMOTION device
B Ingent single drive urit
= D435

----- ] EXECUTION SYSTEM
&= ADDRESS LIST

B GLOBAL DEVICE VARIABLES
H-_] AXES

-] EXTERMAL ENCODERS
H-_] PATH OBJECTS

-] CAMS

#-_] TECHWOLOGY

A e B R

Insert new Ubiiacl
[Eit

Eapy

Inger  Faste

- SINAMIC
-] LIBRARIES
-] SINAMICS L
-2 MOMITOR

[elete

K.naw-how pratection

Reference data

Several ST sources can be simultaneously imported.
Offnen 2 x|
Suchen in: I@ 5T-Units j U 0 0 FEEE

D ateiname: I"c!alaExchange.st" “fault. st j lifnen

Dateityp: - I ST source files [".st) j Abbrechen
I” Schieihgeschiitzt difren '

After the import, the SIMOTION project must be saved and compiled in order that the programs
are visible in the execution system.

20
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4 Configuration

No.

Action

14.

Open the execution system of the SIMOTION controller and insert the example programs in the
respective task.

FMCSIMOTION SCOUT - RT_I-Device V1_3 - [D435 - EXECUTION SYSTEM]

Project Ecit Inseit Tamgetsystem “iew Options ‘Window Help

| Dl &) 171 o] el | =] | b | =l sl | B ] 58] &

Execution levels

| e e |

J [t iter> = = |H | 5l

=2 AT_|Devies V1_3 StartupTask CERp RIS
® 1 Insert SIMOTION device E- DperationL evels
%] Insett single diive urit MotionT asks @
|l D435 BackgroundT ask
- 48] [ERECUTION 5YSTEM detaExchange.pBackgioundT sk
Sl LIST Servasnehionous | asks —
-8 GLOBAL DEVICE VARIABLES Selinﬁymhmmuﬂask e ) e |
B AXES SynchianousTask Pragrams (numbe of applications): Programs used:
E2-_] EXTERNAL ENCODERS IPOsynchronousT ask dataEuchange.pBackaroundTask. (1) datak vchange. pBackgroundT ask.
B3] PATH OBJECTS TCPWM_Tasks faul pExecutionF aulT ask. 1)
B CAMS SynchronousTask 2 faul pPeripheralF aullTask n
- TECHNOLOGY |FDsnohionousT ask_2 faul pTechnologicalFaul Task. 1)
-1 PROGRAMS TCInput_Tasks_1
® Insert ST souce fie TClnput_Tasks_2
-7 Insert MCC unit ~ TCTasks_1
® 1 Insert LAD/FBD unit TCTasks 2
-7 Insett DCC chats ¥ Tasks ﬂ A
B dataExchange TimeF aulTask
G fault - TimeF aultBackgroundT stk
[ B SINAMICS Integrated =~ TechnologicalF aultT ask. 1|
4 1 LIBRARIES - fault.pT echnologicalF ault T ask ﬂ
£ ] SINAMICS LIBRARIES - PeripheralF ault T ask
4 1 MONITOR - fault.pPeripheraF aul T ask.
B ExsoutionFaullTask
- fault.pE seculionF aul T ask.
Timerteimpil acks
- UserlnteruptT asks
ShutdownT ask
Select tasks

Close Help

15.

Save and compile the SIMOTION project.

=i

16.

Establish an online connection to the SIMOTION controller.

Ca

17.

Select the SIMOTION controller as target system in order to go online.
e Selection x|

Target Des

Devices that go online with "Connect to selected target devices'™

ETarge{ device CCEss poirt
v D435 (®/STONLINE () DEWICE
C  SINAMICS ntegrated ® [n)
Selectal | Deselectal AISTONLINE | All Devies

Estatilishstate

—Devices not supported by SCOUT:

akK I Cancel Help |

RT I-Device
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4 Configuration

No.

Action

il

18. | Load the complete project into the SIMOTION controller.

This can take several minutes!

™ Store addiional data on the target device
= | ncluding DEE chart deta
v atter loading, copy BAM ko ROR|

Start download?

Download to target system (wwBS5:925)]
i The data will be saved and downloaded to the target system.
-

Additional CPU options > |

Yes No |

Help

19. | Set the check mark "After loading, copy RAM to ROM" and start the download.

22
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4 Configuration

4.3

HW Config of the SIMATIC CPU

In the application example, a SIMATIC CPU 319F-3 PN/DP is used as higher-level
I/O controller, which can be configured as follows.

In the example, safety operation of the CPU is not activated.

Table 4-3

No.

Action

1.

Open the SIMOTION project with the SIMATIC Manager and insert a new S7-300 station.
QSIMATIE Manager - [RT_I-Device ¥1_3 -- D:ART_I-Dex]
Bp File Edit PLC View Options Window Help

BN station [ 1 SIMATIC 400 Station {55 | [ "< Ho Fier > B =Bm| k‘?|
Subnet tation =
= E—— » 3 SIMATIC H Station &me | Type . | Swzel Author | Last modified
., ASMATICFCSistn SIMATIC 300 Station 1242072011 10:56 26 &M
GHIETE £ SIMATIC HMI Station PG/PC 1272 12413/2011 041217 PM

s7iBlber " B Other Station Industrial Ethermet 2392 12419/2011 041217 PM
i S P GMATIC 55 Global labeling field 121942011 032234 PM
Gt Tiatle 8PG/PC
Tedtlbreny " SMATICT station
Erternal Souse..

L Herble ) F
Shared Declarations  »

Farameten -
Entemial parameters...

—

Open the HW Config.

QSIMATIE Manager - [RT_I-Device ¥1_3 ART_I-Dev]

%Fi\e Edit Inget PLC View Options ‘window Help
O[] Bk 3% =&
evice W1 3

| eS|
WOTION D

A% | R eE ®mEm e

Size | Author

Object name Lazt modified

@l Station Edii Insert PLC View Oplions Window Help

D2eR & &||ee |daaDo| 8w

Ethemet(1} PROFINET0 System (100) 7 cVV—rw—
Eind

2 [ CPU 319F-3 PN/DP [ —
D, Frofle:  [Standerd

X
x2 P B EROFEUS OF
pel PO -8 PROFIBUS-PA
XIP1A Port 7 8 PROFINET ID
X3P2A Port2 SIMATIC 300
o
£ cPam
{3 cPU-300
3 crua2

0 CRU A2 IFM
CPUFI2C
CPUT3
CPUFIIC
CPU 31302 DP
CPU 31302 PIP

= =3 cPu 31
. _-rl 10 CPU 314 FM
-1 CPURAC2DP
- m R

CPU 31402 PN/DP
Module | et rumber Fimmware | MPI addressNy 1. [ 0. [ .|

CPU 314C-2PIP
CPU 315
CPU3162DP

CPU 352 PNDP
CPU 315F-2DP
CPU 315F-2 PN/DP

2 |[fICPU 319F3 PN/DP ET 318-3FLOI-0ABD __|v3.2
Al 2 G2,

DF &7

PR 5759 N -] CPU315T-2DP

I a7 \ -1 CPU e

Far s G| AN -] CPU 3162DP

CPUET2

CPU 3172 PN/DP

CPU3T7F2

CPU 317F-2 PN/DP

CPUS17T-2DP

CPU317TF2DP

CPU 3182

M1 CPUT3IPNDP

Ny CPU 39F-3PN/OP

) EST N12IFLO00ARD

=M BES7 318.37L01-0480

-0 CPUMT

Pressing the F4 key automatically arranges the modules present in the HW Config.

RT I-Device
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4 Configuration

Note

For the I-Device of a SIMOTION V4.1, an S7-300 CPU must have at least

firmware V2.6 or higher, an S7-400 CPU must have at least firmware V5.1.1 or
higher.

For the I-Device of a SIMOTION V4.2 or higher, an S7-300 CPU must have at
least firmware V3.2 or higher, an S7-400 CPU must have at least firmware V6.0
or higher.

No.

Action

Gereral  Parameters |

Properties - Ethernet interfface PHN-10 [RD/52.3)

If & subnet is selected,

the nest available addrezzes are suggested.

IP address:

Subret mask:

192.168.0.2

205.206,285.0

Gateway
& Do not use router

 Use router

Subnek:

™ Use different method ta obtain IP address

Address: I

MHew...

Properties... |
Delste |

Select the existing Ethernet subnet and allocate an IP address for the higher-level I/O controller.

Cancel |

Help

General

Short description:

tedia Redundancy I

Addreszes I

PN-I0

Time-of-Day Synchronization
PROFINET | IDevice

I Options

I Synchronization

I Device name:

simatic 314

™ Use differert methad to obtain device name

¥ Support device replacement without exchangeable medium

~ Interface
Type:
Device number:

Address:
Metworked:

Etherriet

1]
192.168.0.2
es

Froperties... |

Commetrit:

Cancel |

Help

Double-clicking on the PROFINET interface (PN-IO) opens the properties window.
Define a device name.
In the example project the device name is "simatic319f".

Properties - PN-10 [R0O/52_3) %]
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4 Configuration

No. Action
6. Drag the previously generated GSD file of the SIMOTION controller to the PROFINET

10 system. You will find the GSD file in the HW catalog under "PROFINET 10 > Preconfigured
Stations > D435 > CBE30xPNxIO".

[l HW Config - [SIMATIC 319F (Configuration] -- RT_I-Device_V1_3]

@lg Station Edit Inget PLC Yiew Options Window Help
I T =

Ethemet(1): PROFINET10-5ystem (100) :‘I —

1— Find:

m'—
;1 f;;/l.l/;’: 9F-3 PN/DP Profile: Standand
2 P [= % PROFIBUSDP
X3 PO Jﬁ'ﬁl PROFIBUS-PA
X3IPTA Fort 1 22 PROFINET 1D
X3P2A Poit 2 {0 Additional Field Devices
52 Diives
@] Gateway
-1 HMl
(. =010
{1 Network Components
FPreconfigured Stations
i
U Cl
7 (1 Sensor
- Switching devices
= SIMATIC 300
b o e
PEESpp—
Slat Module Order rumber |addrese | O address | Diagn.. | Comment | SIMOTION Drive-based
7 | CEEARFNAGT | BT 55 GAGEGAAT FE
o
Pt
Flrt 7
Fatd
o ST AT
Py e SRR
Please note that the device name (X3) is "simatic319f" and not “PN-IO” as shown in the diagram.
7. The properties window is opened by double-clicking on the inserted I-Device.
Adapt the device name ("CBE30xPNxIO").
Properties - CBE30xPNxI0-1 x|
General |
Shart description: CBE30sPN=I0
=
L
Order Mo/ firmware: BALT 435-04A400-0841 /14.2
Family: D435
| Devios name: CRE 30PN 0 |
GSD file: GSDMLV2. 28-S iemens-PreConf_CBE30xPMxI0-20111220-094939.xml
[Ehanae Helease kN umten..
~Mode in PROFINET 10 §
Devic number: f1 = [PROFIMETA0 G pstem [100)
IP addiess Etfiemet..
I} Assion P address via |0 controller
Comment
=
]

Cancel Help
Acknowledge the following message with "Yes", as the I-Device substitute must have the same
device name, as the associated controller.

Object Properties [13:5144)

There iz already a madule in the project with the same
! device name.
' |5 the device SIMATIC 319FACBE 30-PM=I0-1 physically
installed on the same hardware device as the contraller?
I e I | Mo I
RT I-Device
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4 Configuration

No.

Action

8. Save and compile the HW Config.

Eﬂl
10
9. Load the HW Config to the SIMATIC CPU.
Note Please ensure that the device name of the I-Device substitute corresponds to the

26

device name of the associated I-Devices (the same hardware).

If the higher-level 10 controller and the I-Device are in the same project, the
engineering system automatically changes the device name when inserting the
I-Device.

Actually, a device name must be unique within a PROFINET network. However,
this rule does not apply, as in this case, it involves the same hardware!

RT I-Device
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4 Configuration

4.4 Configuring the SIMATIC CPU
Configuring the SIMATIC CPU using the SIMATIC Manager engineering system is
shown in the following.
Table 4-4
No. Action
1. The blocks OB1, OB80-OB86, data block DB1 as well as the system functions SFC14/15 and
SFC20 can be copied from the example project. This is located in the "Project" folder of the ZIP
archive "61449067_Example_RT_I-Device_V1_3.zip".
QSIMATIE Manager - [RT_I-Device_¥1_3 -- D:\RT_I-Dev]
@ File Edt Inset PLC “iew Option: Window Help
D |88 4 = dallo %)% =& (51 [ < Mo Fiter>
= RT_|-Device_V1_3 Object name Symbolic name Created i
MATIC T e
CPU NP3 PH/AP | | o HEd S
=1 7 Program(1) o= ggp CYCL_FLT sTL
g EE‘;'E:S 1+ DBET PS_FLT STL
_ £ 0Bs2 1/0_FLTA 5TL
SIMOTION D £ 0BS3 I/0_FLTZ 5TL
£ 0BS5S OBML_FLT 5TL
£ 0BS6 R&CK_FLT 5TL
3 DE1 Anays DE
&3 SFC14 DFRD_DAT 5TL
£FSFC15 DPwWhR_DaT STL
& SFC20 BLKMOW STL
2. Data block 1 contains two arrays with 254 bytes.
Data, which the SIMATIC CPU receives from the SIMOTION controller, is written into the
"InputArray".
The "OutputArray" contains the data, which is sent from the SIMATIC CPU to the SIMOTION
controller.
Address |Name Type Initial waluwe (Comment
0. STREUCT
+0.0| |Inputirray ARPAY[0. _Z53]
*1.0 ETTE
+E254.0( |Qutputirray ARBAT[O. _E53]
*1.0 EYTE
=E08.0 END_STRUCT
=
RT I-Device
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4 Configuration

No. Action
3. OBl : "Main Program Sweep (Cyclel"
Comment :
: read consistent data of a standard dp slave
Comment :
CALL "DPRD_DAT" 8FC1d -- Dead Consistent
LADDR :=Wgle#100
RET_VAL:=MWL0
BECORD :="Arrays".Inputldrray P#DEL_DEXO_O
Netvmork 2 : copy wvariables of 254 hyte
Comment :
CALL “ELEMOV" gFCZO -- Copy Variables
SECELE :="Arrays".Inputlirray P#DEL.DEXO_O
RET_WAL:=MWLE
DETELE :="Arrays"_ Outputlrray P#DE]1 _DEXzZE4_ 0O
Netvmork 3 : write consistens data of a standard dp slawve
Comment :
CALL "DPWE_DAT" gFCLE -- Write Consistew
LADDR :=W§l&100
RECORD :="Arrays".Oubputlirray P#DEL _DEXZE4.0
RET_VAL:=MWZO
Reading and writing the 10 data takes place in the example project in OB1.
1. Using the system function SFC14, the input data of logical address "LADDR" is consistently
read and written into the "InputArray".
e Parameter "LADDR" is assigned the start address of the input data of the I-Device
substitute (W#16#100 corresponds to 256, see HW Config of the S7-CPU).
e Parameter "RECORD" defines the target area in which the received data are written (in this
case, the "InputArray" of data block DB1).
2. Theread in data are copied from the "InputArray" to the "OutputArray" of the data block DB1
using the system function SFC20.
3. The output data of the “OutputArray” are finally written consistently to the logical address
“LADDR” using the system function SFC15.
e Parameter "LADDR" specifies the start address of the output data of the
I-Device substitute (W#16#100 corresponds to 256, see HW Config of the S7-CPU).
e The source data for the output data, which are sent to the SIMOTION controller, are
available at parameter "RECORD" (in this case the "OutputArray" of data block DB1).
RT I-Device
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4 Configuration

No.

Action

[RT_I-Device_¥1_3 - D:ART_I-Dev]
@ File Edit Inzet PLC ‘“iew Options “window Help

E| SIMOTION D

28 D435

E SIMNAMICS Integrates

D (225 4 B dn|o %% =i
EI--% RT _|-Devige Ohject name | Syrbalic narne
E‘ il Hardware
5 : -3 PH/DP CPU 319F-3 PN/DP
El-{z5] 57 Program(1]
(] Sources
“-gg Blocks

4. Select the SIMATIC CPU in the STEP7 project after inserting the OBs, the DB and the system
functions.

( SIMATIC Manager -

i

5. Perform a download to the CPU.

RT I-Device
Version 1.3, Item-ID: 38494882
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5 Startup of the Application

5 Startup of the Application

The following steps must be performed to commission the example project.

5.1 Preparation
Table 5-1
No. Action
1. All of the hardware components according to Table 2-1 (page 8) are available and upgraded to the

corresponding firmware (see the note on page 24).

All PROFINET components are networked and accessible from the engineering system.

The Ethernet interface of the engineering system is configured correctly.
IP address: 192.168. 0 .100
Subnet mask:  255.255.255. O

5.2 Startup

Table 5-2

No. Action

Start the STEP7 SIMATIC Manager engineering system.

2. Retrieve from archive the example project "61449067_Example_RT_I-Device_V1_3.zip". Itis
located in the "Project" folder of the ZIP archive "61449067_Example_RT_I-Device_V1_3.zip".

3. Open the S7 project "RT_I-Device_V1_3".

Load the configuration of the SIMATIC CPU into the associated device.
In order to do this, first select the SIMATIC CPU and then perform a click on the "Download"”
button.

i

5. Open the SIMOTION SCOUT project out of the SIMATIC Manager.
QSIMATIE Manager - [RT_I-Device_¥1_3 - D:ART_I-Dev]

% File Edit Inzet PLC ‘“iew Option: ‘Window Help

|Dw B8] % = e s 5% -8

=B RT_Device ¥1_3 Object name
w-Fl SIMATIC 315F 2 SIMOTION SCOUT
=+ SIMOTION D 1 SIMOTION Frogram(1)

g SIMAMICS Integrated
=
-

! i SIMOTIOM Program(1)

6. Go online.
s
7. If it's not possible to establish a online connection with the SIMOTION controller, then first load the

HW Config into the SIMOTION device in order to assign it the correct IP address and device name
or assign the correct IP address to the PROFINET interface, over which you are connected with
the engineering system, via “Target system > Ethernet > Edit Ethernet Node”).

8. Load the SIMOTION project into the target system. The example project can now be used.

il

RT I-Device
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6 Operation of the Application

Operation of the Application

6.1 Overview
The example project is handled via the SIMATIC Manager and the SIMOTION
SCOUT engineering system.
Table 6-1
No. Action
Switch the SIMATIC CPU to the operating state “RUN".
2. Switch to the SIMOTION SCOUT project and select the SIMOTION controller.
The operating state window is opened using the shortcut key "Ctrl + 1". In order to do this, you
must establish an online connection with the SIMOTION controller.
Switch the SIMOTION controller in the operating state “RUN”, too.
FCSIMOTION SCOUT - RT_I-Device V1_3
Project  Edit Inzett Target gystem View  Ophiong ‘Window  Help
| G| ]| =) 5 2] o[ R | < | X || 2 gl 24 [k
E‘"% RT_I-Device_41_3 D435 Dpetallng mode .
----- * ) Inzert SIMOTION device
----- ) Ingart single drive urit
i=-~p-am| D435 | B svDC
: TIOM SYSTEM O RUN STOPL |
= ADDRESS LIST O sToRU
- GLOBAL DEVICE VARIABLES O stop | STOP_|
AxES
ExXTERMAL EMCODERS
FATH OBJECTS MHES
CAMS
TECHNOLOGY Relp
PROGRAMS
B Ingert 5T source file
3. Data exchange can be monitored in the symbol browser of the SIMOTION SCOUT as well as in
data block DB1 of the STEP7 project.
Please note that both controllers must be in the operating state “RUN”, in order to copy the input
data to the output data!
RT I-Device
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6 Operation of the Application

No. Action
4. Select the ST unit "dataExchange” in the SIMOTION SCOUT project and switch to the "Symbol
browser" tab in the detail window.
CSIMOTION SCOUT - RT_I-Device_¥1_3
Project Edit Inset Targetswstem View Dptions Window Help
T e = e ey e T T T
=-Ep RT_I-Device_v1_3
% Insent SIMOTION device
Inzert zingle drive unit
E-b=Elll D435
i3 EXECUTION 5¥STEM
&= ADDRESS LIST
S— GLOBAL DEVICE WARIABLES
-] AXES
-1 EXTERNAL ENCODERS
[ PATH DBJECTS
EI-5 CAMS
-] TECHNOLOGY
Bl PROGRAMS
1 Insert ST source file
- Insert MCT urit
% Inzert LADFED unit
® Insert DCC charts
EB
=B Faulk
o SINAMICS Integrated
#-_] LIBRARIES
-0 SINAMICS LIBRARIES
-] MONITOR
Praject [ Command librar |
D435 dataF xchange: Symbol browser
=| 2|
SHame Data type. Display format |Initial value  Status value H Control value
5% Al =l[an =llan =]lan = s xan =]
1| @ pBackgroundTask 'pBackgroundTask!
2| Ha ahainput ARRAY [0.253] ... -
3 ahBOutput ARRAY [0.253] ..
4 - il6index IMT DEC 0 254 [ 1
—. Alarm: I Symbal b!o'wser'l S Address _Iist.lg T arget spstem oulput | %% Diagnostics overview I
Line 1, eolurn 1
5. In the column "Status value”, the actual values for the elements of the "ab8Input" array and

"ab80utput" array are displayed.

[1435. dataE xchange: Symbal browser

z|®

= Hame Data type Display format |Initial value btatus value r Control value
S Al =l|an =& =l = TS Y] =
1 | B pBackgroundTask 'pBackgroundTask'
2| o akdinput ARRAY [0.253] ... -
3 shEinpLi[0] BYTE HEX 16200 16FE | [
4 shalnpLt[1] BYTE HEx 16200 16Fe | [
5 abEinpLt[2] BYTE HEX 16&00 1GFE | [
G ahlnput[3] BYTE HEX 1 6#00 1G#FEB
7 ahBInput4] BYTE HEX 16#00 16#FB r
g ahBInput[s] BYTE HEX 16#00 16#FB _
[ ahEInpLi[E] BYTE HEX 16200 16FE | [
10 ahainput[7] BYTE HEX 16#00 16#FB r
11 abalnput[3] BYTE HEX 1 B#00 16#FB ol
12 ahlnput[S] BYTE HEX 1 6#00 1G#FEB
13 ahilnput[10] BYTE HEX 16#00 16#FB r
14 ahilnput[11] BYTE HEX 16#00 16#FB _
15 ahainput[12] BYTE HEX 1E#00 16#FB r
ac ALl #1421 owTe (o 4 cHnn =
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6 Operation of the Application

No. Action
6. Switch to the "Blocks" folder in the STEP7 project.
QSIMATIE Manager - [RT_I-Device ¥1_3 -- D:ART_I-Dev]
% File Edit Ingert PLC Wiew Options “Window Help
O &8+ | % B dn |2 %% =8 5| 5[ 0F
EI"% RT_|-Device ¥1_3 Ohbject name | Spmbolic name
=] SIMATIC 319F B15ystem data
: E|--- CPU 319F-3 PN/DP o 0B
- EE 57 Progiandl) @ 0eap CYEL_FLT
g S & 0881 PS_FLT
iF 0ES2 1/0_FLT1
-] SIMOTION -
i3 0B&3 I/0_FLT2
3 0B85 OBML_FLT
i3 OBEE RACK_FLT
3 DB Aurays
&3 SFC14 DPRD_DAT
A1 SFC15 DPwWH_DAT
&3 SFC20 BLEMOY
Open data block DB1 with a double-click.
Perform a click on the symbol for monitoring the block.
fHLAD/STL/FBD - [DB1 -- "Amays” - RT_|-Device_¥1_3\SIMATIC 319F\CPU 319F-3 PN/DP\__\DB1]
iF File Edit Inset PLC Debug “iew Options ‘Window Help
D@8 W& 5 e o | odalsl] o D
4;&' Rddress |Name Type Initial value |Comment
0. STRUCT
W Libraries +0.0| |Iopucirray ABPAT[O..253]
*1.0 BYTE
+254.0| |Outpucirray  |ARRAYI[O..253]
*1.0 BYTE
=50g.0 END_STRUCT
9. Confirm the following message with "Yes".
Momtor [30:552)
The monitor mode is not pozzible in the declaration wigw.
! Do pou want bo switch to data wview and start the monitar
' mode’?
[ Do not display this message again.
Tes Mo |
10. | The current values for the elements of the data block are displayed in the "Actual value" column.
Ep; LAD/STL/FBD - [@DEB1 -- “Anays” - RT_|-Device ¥1_J\SIMATIC 319FACPU 319F-3 PN/DP\. .. ADB1 DNLINE]-
3 File Edit Insett PLC Debug “iew Options ‘Window Help
D&% EE] 5 Belo el tkala] s OUDER
1 Name Type Initial wvalue Etual walue |Comment
0_0|Inputirray (0] EYTE BELE#D E;ﬁs;ﬂm
M Libraries 1.0|Inputireayil] EYTE B#1640 B 16450
Z.0|Inputhrray[Z] EYTTE EBflef0 [EfL1SHED
3. 0|InputArray[3] ETTE EBf16g0 [BE1EHED
4.0|Inputdrray[4] ETTE B#lef0 [E#1EH#ED
&_0|TnputhArray[5] ETTE EBf16g0 [BE1EHED
6.0|Inputhreay(6]  [BYIE B#16$0 B4#164ED
7.0|Inputhrray[7] EYTTE EBflef0 [EfL1SHED
&_0|InputArray[&] ETTE EBf16g0 [BE1EHED
S.0|Inputirray[?] ETTE B#lef0 [E#1EH#ED
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Note

Further Notes, Tips and Tricks, etc.

Multiple use of an I-Device GSD file

Using an I-Device GSD file, several I-Device substitutes, with the same GSD file,
can be connected to the higher-level I/O controller.

This means that when using a GSD file several times, each associated

I-Device substitute on the I-Device side uses the same I/O addresses in order to
communicate with the higher-level I/O controller. It goes without saying that at the
higher-level 1/O controller, the I/O addresses at the I-Device substitutes are
different.

The multiple use of an I-Device GSD file is used to implement modular machine
concepts and offers the following advantages:

1. On one hand, the individual machine modules (I-Device) internally operate with
the same I/O addresses.

2. On the other hand, a machine module (I-Device) can be activated and
deactivated as required (e.g. for partial commissioning purposes).

To do this, each machine module requires its own controller (e.g. SIMOTION) and
the complete machine, a higher-level controller (e.g. SIMATIC).

Additional information on modular machine concepts is provided in the
SIMOTION documentation “Modular_Machine_Concepts.pdf*.

Modular _Machine Concepts.pdf

RT I-Device
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Efficient I1/O definitions

I/O variables should always be defined as the largest possible data type, i.e.
WORD instead of 2 BYTE, DWORD instead of 4 BYTE or 2 WORD. For large
elements, we recommend utilizing the possibility of forming arrays, i.e. one 10-byte
array is better than 10 individual I/O bytes. The advantage is the more efficient
utilization of copy routines on the system side.

Further, address gaps should be avoided when creating I/O variables in the symbol
browser as well as for telegrams for connecting drives. If this is used often, then
this can have a significant negative impact on the efficiency of the implicitly called
copy routines.

For read and write access to the individual bits in an I/O byte (or word or double
word, Section 7-1) at the latest with the second access it is more efficient to access
the complete 1/0O byte, and by using bit masks or corresponding system functions
(e.g. the SIMOTION system function _getBit()), to evaluate the individual bits
(Figure 7-2).

Fig. 7-1

D435 : Adresslizte

ﬂ ﬂ Ansicht ||;us =

Hame 0-Adresse = Hur lesen Datentyp
O | Al =l =] e =] e =l
11 |ibSInput PIB 261 BYTE
12
Fig. 7-2
1 INTERFACE

2 WAE GLOBAL

3 gholInputl @ BOOL;
4 gholInputZ @ BOOL:
5 END_WAR;

5] END_ TINTERFACE

-

g

INFLEMENTATICN
PROGRAM pGetBits

10 VAR_TEMP

11 hidInput : BYTE; // local data storage of input byte
iz - EMD_WVAR;

13

14 J/ copy input byte to local data storage

15 bEInput := ib&Input;

16

17 ff get zingle bits with hitmask

15 gbolnputl := BYTE TO BOOL (bSInput AND 16#01);:
19 gholnput? := BYTE TO BOOL (bSInput AND 16#02):
z0

z1 /¢ get single bits with systemfuntion getBit()
22 gholnputl := getBit (b&Input, 1);

23 ghoInputz := _getBit (b&Input, Z):

24 - END_PROGRANM

z5 -~ END_TIMFLEMENTATICHN

The individual bits in the 1/0 area cannot be assigned to any process image. For
this purpose, at least one byte should be defined at the same address, in order
to assign this to the appropriate process image.

Different process images for individual bits are not possible.
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Contact

Siemens AG

Industry Sector

| DT MC PMA APC
Frauenauracher Strasse 80
D - 91056 Erlangen

mailto: profinet.team.motioncontrol.i-dt@siemens.com

History
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V1.2 12/2010 Revised Edition
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