SIEMENS

. "

SCE Training Curriculum
For Integrated Automation Solutions
Totally Integrated Automation (TI1A)

Siemens Automation Cooperates with Education

TIA Portal Module 070-010
PROFINET with 10 Controller CPU 315F-2 PNDP
and 10 Device ET 200S

SIEMENS
SCE Training Curriculum Page 1 of 39 To be used only at Educational and R&D Facilities
TIA Portal Module 070-010, Edition 03/2013 Unrestricted / © Siemens AG 2013. All Rights Reserved

SCE_EN _070-010_R1209_PROFINET with 10 Controller CPU 315F-2 PN/DP and IO Device ET 200S



SI E M E N S Industry Sector, IA&DT

Suitable SCE trainer packages for these training curriculums

SIMATIC controllers

=  SIMATIC S7-300 with CPU 314C-2PN/DP
Order no.: 6ES7314-6EH04-4AB3

=  SIMATIC S7-300 with CPU 314C-2PN/DP (upgrade)
Order no.: 6ES7314-6EH04-4AB4

=  SIMATIC S7-300 with CPU 315F-2PN/DP
Order no.: ES7315-2FH14-4AB1

=  SIMATIC ET 200S with CPU IM151-8 F PN/DP
Order no.: 6ES7151-8FB00-4AB1

=  SIMATIC ET 200S with IM151-3 F PN
Order no.: 6ES7151-3BA20-4AB1

SIMATIC STEP 7 Software for Training

=  SIMATIC STEP 7 Professional V11 - Single license
Order no.: 6ES7822-1CC01-4YA5

=  SIMATIC STEP 7 Professional V11 - Classroom license (up to 12 users)
Order no.: 6ES7822-1AA01-4YA5

= SIMATIC STEP 7 Professional V11 - Upgrade license (up to 12 users)
Order no.: 6ES7822-1AA01-4YE5

= SIMATIC STEP 7 Professional V11 - Student license (up to 20 users)
Order no.: 6ES7822-1AC01-4YA5S

Please note that these training packages are replaced with successor packages when necessary.
An overview of the currently available SCE packages is provided under: siemens.com/sce/tp

Advanced Training
For regional Siemens SCE advanced training courses, please get in touch with your regional SCE contact
person siemens.com/sce/contact

Additional information regarding SCE
siemens.com/sce

Information regarding usage

This SCE training curriculum for the end-to-end automation solution Totally Integrated Automation (TIA) was
prepared for the program "Siemens Automation Cooperates with Education (SCE)" specifically for training
purposes for public educational facilities and R&D facilities. Siemens AG does not guarantee the contents.

This document is to be used only for initial training on Siemens products/systems; i.e., it can be copied entirely or
partially and given to those being trained for usage within the scope of their training. Distributing or copying this
training curriculum and sharing its contents is permitted within public training and advanced training facilities for
training purposes.

Exceptions require written permission from the Siemens AG contact person: Roland Scheuerer
roland.scheuerer@siemens.com.

Offenders will be held liable. All rights including translation are reserved, particularly if a patent is granted or a
utility model or design is registered.

Usage for industrial customer courses is expressly prohibited. We do not consent to the training curriculum
being used commercially.

We wish to thank the Michael Dziallas Engineering Corporation and all other involved persons for their support
during the preparation of this training curriculum.

SCE Training Curriculum Page 2 of 39 To be used only at Educational and R&D Facilities

TIA Portal Module 070-010, Edition 03/2013 Unrestricted / © Siemens AG 2013. All Rights Reserved
SCE_EN _070-010_R1209_PROFINET with IO Controller CPU 315F-2 PN/DP and IO Device ET 200S


http://www.siemens.com/sce/tp
http://www.siemens.com/sce/contact
http://www.siemens.com/sce/contact
http://www.siemens.com/sce

SI E M E N S Industry Sector, IA&DT

PAGE:
1. [ (] £= Lo = TP P P PP PP PPPP PR PPPN 4
2. Notes 0N USING the CPU 315F-2 PN/DP ........cuuiiiiiiiiee ettt ettt e e 6
3. Notes on using the ET 200S With IM 151-3 PN HF .....coooiiiie et 7
4. Commissioning the PROFINET (10 controller CPU 315F-2 PN/DP / 10 device ET 200S) ......ccccccceeeeennnee 8
4.1. Creating a project and configuring NArdWaIE............cuuuviiiie e e e e e e e e s rae e e e e e e e aaans 8
4.2 Generating and teStING @ PIrOGIAIM ........eii ittt ettt e e e st b e e e e s et et e s aabe e e e s anbeeeesanbreeeeannneeas 28
SCE Training Curriculum Page 3 of 39 To be used only at Educational and R&D Facilities
TIA Portal Module 070-010, Edition 03/2013 Unrestricted / © Siemens AG 2013. All Rights Reserved

SCE_EN _070-010_R1209_PROFINET with 10 Controller CPU 315F-2 PN/DP and IO Device ET 200S



SI E M E N S Industry Sector, IA&DT

1. PREFACE

Regarding its content, module SCE_EN_070-010 is part of the training unit ‘PROFINET".

Basics of PLC
Programming

Module 10, Module 20 \

ﬂ Simulation SIMIT

Module 150
Additional Functions for /
PLC Programming

Module 30

L

More Programming PROFIBUS | PROFINET

Languages Module 60 | Module 70 AS-Interface
Module 40 Module 50
Safety/Security ) . .

Systems Sensor Technology Process Visualization Drives
Module 80 Module 110 (HMI1) Module 90 Module 100

Training Objective:

This module provides the reader with information on how to commission the CPU 315F-2PN/DP as
10 controller and the ET 200S as 10 device on PROFINET. The module demonstrates the general
procedure based on a brief example.

Requirements:

To successfully work through this module, the following knowledge is assumed:

e  Proficiency in working with Windows.

e Advanced knowledge of PLC programming with the TIA Portal (e.g. module SCE_EN_020-
010_R21201_Startup Programming with SIMATIC S7-300 and module SCE_EN_030...).
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Hardware and software needed

1 PCPentium 4, 1.7 GHz 1 (XP) — 2 (Vista) GB RAM, free disk storage approx. 2 GB
operating system Windows XP Professional SP3/Windows 7 Professional/Windows 7
Enterprise/Windows 7 Ultimate/Windows 2003 Server R2/Windows Server 2008 Premium SP1,
Business SP1, Ultimate SP1

2  Software: STEP 7 Professional V11 SP1 (Totally Integrated Automation (TIA) Portal V11)
Ethernet connection between the PC, CPU 315F-2 PN/DP and ET 200S

4  PLC SIMATIC S7-300; for example, CPU 315F-2PN/DP with 16DI/16DO signal module. The inputs
have to be brought out to a panel.

5 Distributed 10 ET 200S for PROFINET with 8 digital inputs and 8 digital outputs.
- Interface module: IM 151-3 PN HIGH FEATURE
- Power module: PM-E RO DV24V / 8A
- Electronic module 4Dl HF DC24V (the inputs must be brought out to a panel)
- Electronic module 4DI HF DC24V (the inputs must be brought out to a panel)
- Power module: PM-E RO DV24V / 8A
- Electronic module 4DO HF DC24V/0.5A
- Electronic module 4DO HF DC24V/0.5A

/[————-\ 2 STEP 7 Professional
1PC V11 (TIA Portal)

3 Ethernet connection

I
I !q — @ @
o - l 1 H ]
a8 K
; 000} | [00Ca) fiom
4 S7-300 with
CPU 315F-2 PN/DP 5 ET 200S with
IM151-3 PN HIGH
FEATURE
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2. NOTES ON USING THE CPU 315F-2 PN/DP

The CPU 315F-2 PN/DP is a CPU which is supplied with 2 integrated interfaces.

- The first interface is a combined MPI/PROFIBUS DP interface which can be used as master or
slave on PROFIBUS DP to connect distributed 10/field devices with very fast response times. The
CPU can be programmed via MPI or via PROFIBUS DP.

- The second interface is an integrated PROFINET interface with 2 ports. This allows you to use the
CPU as PROFINET 10 controller to operate distributed 10 devices on PROFINET. You can also use
this interface to program the CPU.

- Failsafe 1/0 devices can also be used with both interfaces.

- In addition, CPU 315F-2 PN/DP features a web server that allows remote diagnostics to be

conducted using any browser, even without STEP 7 software

Notes:
- In this module, the CPU 315F-2 PN/DP is used as |10 controller on PROFINET.

- A Micro Memory Card is required in order to operate this CPU.

- Parameters for the addresses of the input and output modules can be assigned for this CPU.
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3. NOTES ON USING THE ET 200S WITH IM 151-3 PN HF

SIMATIC ET 200S is a highly modular, distributed I/O device. It can be operated with various interface
modules. Here is a selection of these:

IM 151-1 BASIC, IM 151-1 STANDARD and IM 151-1 FO STANDARD for the connection of max. 63
I/O modules (all types, except PROFIsafe) to PROFIBUS DP; alternatively, bus connection with RS 485
D-Sub connector or using integrated fiber-optic connection.

IM 151-1 HIGH-FEATURE for connection of max. 63 10 modules (all types, including isochronous mode
for PROFIsafe) to PROFIBUS DP; bus connection with RS485 D-Sub connector.

IM 151-3 PN for connection of max. 63 IO modules (all types, including isochronous mode for
PROFIsafe) to PROFINET IO controller; bus connection with RJ45 connector.

IM 151-3 PN HF (HIGH FEATURE) for connection of max. 63 I/0 modules (all types, including
isochronous mode for PROFIsafe) to PROFINET IO controller; bus connection with 2x RJ45 connectors.
IM151-8 F-CPU PN/DP, IM 151-7/F-CPU, IM 151-7/CPU and IM 151-7/CPU FO for connection of max.
63 1/0 modules (all types, PROFIsafe only with IM151-8 F-CPU PN/DP and IM151-7/F-CPU) to
PROFINET or PROFIBUS DP (alternatively, bus connection with RS 485 D-Sub connector or using

integrated fiber-optic connection). With integrated CPU to preprocess the process data.

The following 1/0 modules, for example, can be used here:

Power modules to group load and encoder supply voltages separately and to monitor these voltages
Digital electronic modules to connect digital sensors and actuators

Analog electronic modules to connect analog sensors and actuators

Sensor module to connect IQ-Sense sensors

Technology modules Electronic modules with integrated technological functions, such as counting,
positioning, data exchange, etc.

Frequency converter and motor starter modules

Notes:
- The interface module IM151-3 PN HF is used as PROFINET IO device in this module.
- A Micro Memory Card is recommended for the operation of the IM151-3 PN HF to allow a device

replacement without programming device.
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4, COMMISSIONING THE PROFINET (IO CONTROLLER CPU 315F-2 PN/DP / 10 DEVICE ET 200S)

Below, a description is provided on how to commission a PROFINET network with the
CPU 315F-2 PN/DP as 10 controller and the ET 200S as |10 device.

To test the configuration, a program is written in which an indicator light P1 is activated when the S1

button is pressed. Another indicator light P2 is activated if two buttons, S1 and S2, are pressed at the

same time.

Assignment list:

%10.0 s1
%I10.4 S2
%Q0.0 P1
%Q0.4 P2

Selector switch S1 (NO)
Selector switch S2 (NO)
Indicator light P1
Indicator light P2

4.1. Creating a project and configuring hardware

1. The central tool is the ‘Totally Integrated Automation Portal’, which is opened with a double-click.

(— TIA Portal V11)

TIA Portal Y11

SCE Training Curriculum
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2. Programs for SIMATIC S7-300 are managed in projects. Such a project is now created in the portal
view. (— Create new project - ET 200S_PN — Create)

V% Siemens — X

Totally Integrated Automation

Create new project

Frajectname: |ET2

Open existing project

Path: | C'Documents and Settings\Administratoribly Docurmentslautomation

Create new project Author: [Adrministrator

B]

Carmment
Migrate project

Creating project...
Welcome Tour Cld

Creating project...

The praject CID and 1 ity
DocurmentsiantamatinnET2005_FHET2005_FI apl 1 is being created
Fleass wait

Installed software

Help

User interface language

» Project view

3. ‘First steps’ for configuring are now suggested. We first want to ‘Configure a device’.
(— First steps — Configure a device)

T4 Siemens - ET200S_PN — X

Totally Integrated Automation

I. First steps
a Open existing project Project: "ET200S_PN" was opened successfully. Please select the next step:
9’
Create new project I\\\
‘$’ Migrate project
’l Close project
S by Configure a device
-
Q\, Write PLC program
Walgome Tour I ] Configure an HMI screen
First steps
Installed software
Help COpen the project vievs
User interface language
P Project view Opened project: CADocuments and Settings\AdministratoAMy Documents\AutomatiomET2005_PNAET200S_PN
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4. The next step is ‘Add new device’ with the ‘Device name control 001’
Choose the ‘CPU 315F-2 PN/DP’ with the appropriate order number from the catalog. (— Add new
device — Control 001 —» PLC — SIMATIC S7-300 —» CPU — CPU 315F-2 PN/DP — 6ES7 315-
2FJ14-0AB0 — V3.2 — Add)

— X

T4 Siemens - ET2005_PN

Totally Integrated Automation

Add new device

Devices & Show all devices Device nams
networks

| devicename_station_oo

Add new device

3]

Device:

'
|
A

CFLU 315F-2 FNIDP

HIAl

=

FC systems

» [ cPU 314G2 DF

Work mermony 512 KB 0 0Sms1000 instructions.
FROFINET connection: 57 Cammunication
(loadablz FEs/FCs), PROFINET I0-Contrall=r,

rts RTIRT: PROFINET interface and 2 parts:

Configure networks

(MPI ar DF master or DF slave)
canfiguration up to 22 rmacdule nt DF bus
cycle time. rauting, firmware Vs 2, can be used
far safety applications. supports FROFIsafe V2

» [l CPu 317F-2 PHIDP
» (@ CPU 319F-3 FUIDF
o CPU 300

» [l simATIC S

Add

&8 Open device view

Opened project: C\Documents and Settings\AdministratoiMy Documents\AutomatiomET200S_PN\ET200S_PN

» Project view
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5. The software now switches automatically to the project view containing the opened hardware
configuration in the device view. Additional modules can be added from the hardware catalog (to
the right!).

To ensure that the software will access the correct CPU later, the IP address and the subnet mask
of the CPU must be set. In addition, this interface is also connected with a subnet.

(— Properties — General - PROFINET interface — Ethernet addresses — Add new subnet —
PN/IE_1 — Set IP address in the project — IP address: 192.168.0.1 — Subnet mask:
255.255.255.0).

(See also: Module SCE_EN_020-010_R1110_Startup Programming with SIMATIC S7-300 to set
the programming interface).

T& Siemens - ET2005_PN o X
Project  Ecit  Wiew Insert  Online e Tools  Windew Help Totally Integrated Automation
Uf (Yl saveproject S X 5l Do) X N ex g G) M0 B R S coenline &F Goofine  §y I8 I X - [[] PORTAL
ET2005_PN + devicename_station_001 [CPU 315F-2 PN/DP]
Devices [ Topology views [y Networkview |[O¥ Device view || Options EE]
- =
5O O 2 devicename_ctation o1 = =]
= = + | catalog H
~ [ e2005_Fii earch E
W ~dd new device &
[ Fitear s
o Devices & netwarks . =
» [ devicename_station_001 [CPU 31572 PIV. » [ Rack &
» [ common data »lmes
» (&1 0o » i cru o
b IF oo >l e
» b Online ace = E
» [ SIMATIC Ca r moo o
» (@ oioo g
» G A 5
» [ A0 | |
» [m a0 =
» [ Communications medulss )
» mFm -3
+ [ 19-5EMSE
< [ i =8| » i@ specia ]
= = e » [l Interface modulas =
|| Device overview =4
F
w Module Rack Slot I address Q addre. Type Order no Firrnware 3
[l Properties  |*linfo )| %] Diagnostics I
|| General
» General =1
. || Ethemst addresses [=]
» Fail-safe [=]
» WIFUDF interface [x1] Interface networked with
~ PROFINET interface [¥2]
» General Subnet | FHNE_1 |E3)
eI
Ethernet addresses
chck e to create an additional subnet.
= IP protocol e
N Anew subnetis created and immediately connactad
¢ . { Je i
<l i LB F @i e s
~ [Details view v =4 Metworking deviees in the netwark view
startup m "B Communication and networks
cyele S—
| Iname Clack memary [J U= IP router
m Foeer adive
() SetIP address using a different rethad
PROFINET
> [Information

| £ devicename
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Notes on networking on Ethernet

MAC address:

The MAC address consists of a fixed and a variable part. The fixed part ("base MAC address") identifies
the manufacturer (Siemens, 3COM, ...). The variable part of the MAC address differentiates between the
various Ethernet devices and should be unique worldwide. A factory-assigned MAC address is imprinted
on each module.

Value range for the IP address:
The IP address consists of 4 decimal numbers of the range from 0 to 255, separated by a period; for
example, 141.80.0.16.

Value range for the subnet mask:

This mask is used to detect whether a device or its IP address belongs to the local subnet, or can be
accessed only by means of a router.

The subnet mask consists of 4 decimal numbers from the value range 0 to 255, separated by a period.
For example, 255.255.0.0.

In their binary representation, the 4 decimal numbers of the subnet mask must include a continuous
series of "1" values without any gaps from the left and a series of "0" values without any gaps from the
right. The "1" values specify the area of the IP address for the network number. The "0" values specify
the area of the IP address for the device address.

Example:

Correct values: 255.255.0.0 decimal =1111 1111.1111 1111.0000 0000.0000 0000 binary
255.255.128.0 decimal =1111 1111.1111 1111.1000 0000.0000 0000 binary
255.254.0.0 decimal =1111 1111.1111 1110.0000 0000.0000.0000 binary

Incorrect value: 255.255.1.0 decimal = 1111 1111.1111 1111.0000 0001.0000 0000 binary

Value range for the address of the gateway (router):
The address consists of 4 decimal numbers from the value range 0 to 255, separated by a period. For
example, 141.80.0.1.

Relation of IP addresses, router address, and subnet mask:
The IP address and the address of the gateway may only differ at the positions at which there is a "0" in
the subnet mask.

Example: You have entered the following: for the subnet mask 255.255.255.0, for the IP address
141.30.0.5 and for the router address 141.30.128.1.

The IP address and the address of the gateway may only have a different value in the 4th decimal
number. In the example, however, the 3rd position is different.

In the example, you will therefore need to make one of the following changes:

- The subnet mask to: 255.255.0.0 or

- The IP address to: 141.30.128.5 or

- The address of the gateway to: 141.30.0.1.
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6. To connect the ET 200S with the CPU 315-2 PN/DP, you must go to the ‘network view’.
The relevant PROFINET module can be moved to the network view by means of drag-and-drop.
(— Network view — Distributed IO — ET 200S — Interface module - PROFINET — IM151-3 PN
— 6ES7 151-3BA23-0AB0)

T4 Siemens - ET2005_PN

Froject  Edit  view  In

line  optiens  Tocls  Window  Help Totally Integrated Automation
PO

onl

UF Rl saveproject & M i o X M2 @ L) [ E R S coonline &F coofine fp B IR ¥ ] RTAL
00 De & netwo

|| Devices | [ Topology views [y Networkviews [O¥ Device view || Options EE]

=0 o gl Ty e e —— = E £

~ | Catalog E

~ [ eT2005_Ful =|[==arch =

M Add e device devicename_st. (&) Fiteer EZ

i Devices & netwarks
B - CPU 315F-2 PHI
» [l devicename_station_007 [CPU 315F-2 PI/.
» [g# cornmon data

» (5] Docurnentation settings

DI Lompeo s Dosemess

» [ Hetwark companents
» [l Detecting & Monitoring
~ [l Distributed 1o
~ W ET2
~ [l Interface modules
~ [ PROFINET
~ 1512 P

» [ online access
» [53 SIMATIC Card Reader

[« w1 B[]

‘ sa!mlmEH sxsleH s|nmau!|u0\£H

|’ Properties  |*4Info | % Diagnostics |

General

¥ General e
+ Foiiote = Ethemet addn El
» WFUDF interfacs [x1] Interface networked with
~ PROFINET interface [x2]
b General Subnet | FHAE_1 |E2)
FEPCITICD

Ethernst addr o t
» [ Fizld devices

IP protocel » [ Otherfield devices

Tirme-ot-day sy

Operating made

<] i ] » dvanced aptions
— oi cs addresses "
~ [Details view s P

@ S=tIP address in the project

Subnet mazk:

Bl [ Use IF router
- » (o
A Rauter address
m de N () SetIP address using a different methad
i) Cammon data
5]  Documentation settings row PROFINET
=) Languages & resour <

4 Portal view

| 2 pevices ane..
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7. You then connect the Ethernet interfaces of the CPU 315-2 PN/DP and those of the IM 151-3PN

with the mouse. (— ! Ethernet —» ! Ethernet)

Uh Siemens - ET2005_PN

Project Edit Wiew Insert  Online Options Teols  Windaw  Help Totally Integrated Automation
CF (R saveproject & X =l 5 X WO *: GG G 0 I & coonline ¥ coofiine S A A x - | PORTAL
|[ Devices | [&F Topology view | s% Networkview |I¥ Device view || Options

SR E) B | votwork 28 Conmections [0 [o] MR @ =

& 10 system: devicename_station_001.PROFINET |0-System (100)

~ | Catalog

10 device_1 (& Fiteer
IM151-3F0

~ [ ET2005_Fi
I Add new device
i Devices & networks
» ([ devicename_station_001 [CPU 315F-2 PR/
» [g# cornmon data
» [5] Documentation settings
P @ Languages eressurees | devicename_station_001.... M
» O online access = =
» (5 SIMATIC Card Reader

bojegex arempiey

devicename_st.
CPU 315F-2 PHI.

Gl i er——

< w1

salelqr] E” sxse”@” 5100} aul|uQ \ﬁ”

|G Properties  [*ijInfo |2 Diagnostics |

General

Genzral
» FROFINET

General

Name [FROFINET 105

[] Us= name as sxtension for the FROFINET device nams.

» (@i Fizld devices
» [m otherficld devices

3l i LB

~ | Details view

name
ES Dev

‘m dav = 00
=) Carmmon data

=0 Documentation settings
=]

4 Portal view

| 5, pevices ane
—

SCE Training Curriculum Page 14 of 39 To be used only at Educational and R&D Facilities
TIA Portal Module 070-010, Edition 03/2013 Unrestricted / © Siemens AG 2013. All Rights Reserved
SCE_EN _070-010_R1209_PROFINET with IO Controller CPU 315F-2 PN/DP and IO Device ET 200S



SI E M E N S Industry Sector, IA&DT

8. Next, set the properties of the 'IM 151-3 PN' and its '‘PROFINET interface' and assign here an
appropriate IP address for the CPU. (— IM 151-3 PN — Properties - PROFINET interface [X1] —»
IP protocol — IP address: 192.168.0.2)

T& Siemens - ET200S_PN A x

Froject  Edit  view Inset  Online  Options  Tesls  Windew  Help Totally Integrated Autormation
U (3 B save project S X W W 5 ME E R § coonline &F coofine Jp IR I 3¢ ] []] PORTAL
ET2005_PN * Devices & networks =

Devices [&F Topology view | s% Networkview |I¥ Device view || Options EE]

- =

5o O 8 etwork] 88 connections [T [-] % EH @k = g

2 10 system: devicename_station_001.PROFINET |0-System (100) ~ | Catalog E

~ [ ET2005_PH E ] 3

- o

B Addd new device . 8

gy Devices & networks devicename_st 10 device_1 [ Filt=: g

= CPU 315F-2 PN IM 151-3PN 2

» ([ devicename_station_001 [CPU 315F-2 PR/

» [g# cornmon data

» [5] Documentation s,
rzau

devicename sta.. | | Ethernet

& starters
----------- e » [l Netwark companents
» [l Detecting & Monitoring
~ [ Distributed 1o
~mE
~ [l Int=rf.
~ [ PROFINET

- (11513 Pl
Il ces7 s
Il ses7

o]
5100} aul|uQ \ﬁ”

< w1

‘ sa!munEH syse|

[[GProperties  |Tiglnfo )] % Diagnostics |

|| General |
» Gen=ral [] Ethe=rmet adc =)
* Q‘ET ‘"t“"e b Interface networked with

Moduls pararms

Diagnostics addr

Subnet | Fne_1 =

Aded new subnet

» (@l Field devices

IP protocol
L » [ Otherfield devices
¢ IP address
<1 i = E
— 1=t rmash
~ | Details view Fl
Uz IF rauter
-
s netwarks PROFINET
FROFINET device narne |1 de |

Converted name: | isxad

4 Portal view

Overview |ﬁ Devices & ne.__

9. After this, the device name has to be assigned under 'General'. (— General - Name: ET 200S)

Ta Siemens - ET2005_PN X

Froject Edit  WView Insert  Online  Options  Teals  Window  Help Totally Intagratad Automation
UF (% Bl saveproject S0 M X W g G5 M E R § coonline &F cootine  §p M IR < H 1] PORTAL
ET200S_PN » Devices & networks — X

[& Topology view [ Networkview [ Device view. || Options EE]

=

¥ tetwor L8 Gomnections [ [=] % o @Ls = g

R 10 system: devicename_station_001.PROFINET 10-System (100) |~ | + [ Catalog =

[<s=arch =

= g

gy Devices & networks devicename_st ET2005 [ Filter g

L . CPU 315F-2 PNI. IM 151-3PN » [ FLC 2

» [ devicename_station_001 [CPU 315F-2 PN/
» [g# Cornmon data
» [E]] Documentation settings

devicenarne_sta

I3 s
': L@ Languages &resources W [devicename_station_001. .. ) » (il Hetwork cormpanents

» g Online access :- v < P =3

» 5 SIMATIC Carel Reader » [l Detecting & Monitoring

[l Distributed 110
I
~lmeE
~ [l Interface modules
~ [ PROFINET
~[mmisi-zrn

lses7 151
Il ces7 151
Ml ces7 151
Ml ces7 1513

» [ FROFIBUS

sallelqr] EH snsq@u” 51003 auuu()EH

3 I T—

[ Properties  |*ilinfo i) Diagnostics |

|| General |
» General

b PROFINET interface [¥1]
Module pararmets

» [ Otherfield devices

Hame
<] m LB St ar ~ [Information
~ | Details view N Cornment ~ Device.
name £l
@ caferys
i 4
o Frogram block ~
= Technolagy obje
External source files
= PLC tags
gl FLC datat, 3
4 Port: 23 Overview | 2. pevices ane
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10. With the 'PROFINET interface' of the 'IM 151-3PN’, this name is automatically applied as
PROFINET device name under the item 'PROFINET'. (PROFINET interface[X1] —» PROFINET)

— X

T4y Siemens - ET2005_PN
Froject  Edit  View Insert  Online  Options  Tools  Windew  Help Totally Integrated Automation
CF (M saveproject S M = 5 X W& @ g ) M B R S coonlne & coofine S [N IR 3x ] ] PORTAL

ET2005_PN » Devices & networks =

[ Topology view [y Networkview |[[¥ Device vi

B | vetwors 18 connestons [0 [o] MR @

2 10 system: devicename_station_0D1.PROFINET [0-5ystem (100) [~ | ~ | Catalog

|| options

~s=arch |

[ Filter

ET2008
1M 1571-3FN
devicenarne sta..

Bojesen arempiey

devicename_st.

i Devices & netwarks
CPU 315F-2 Pl

» (@ devicename_statian_007 [CPU 315F-2 PN/

» [g# cornmon data
» (5] Docurnentation settings

IV | Aonmrs e ] » [ Drives & starters
DI e e — devicename_station_001.... prmmmme » [ Hetwark companents
h =
» [ SIMATIC Card Reader » [l Detecting & Monitoring
~ [l Distributed 1o
~[me

~ (@ Interface madules
~ [ PROFINET
~ (@ misi-zpn

Il ces7 151
W ees7 151
Il se57 151-38460
Il 57151
M ces7 151

» [ FROFIBUS

-3BAZI-0AB0

‘ sa!mlmEH susleH s|nmau!|u0\£H

<l w ] Lo

[ Properties | %i4Info |2 Diagnostics |

|| General |

» General

[BFROFINET interface [X1]

Meodule paramet

» L1
[ Fi ic
[=] * Lo rizld devices

» [ Otherfield devices

IP protocol
Diagnostics adedr

IP address ~ [Information

<l ]

~ [Details view

ubnet mash

Device:

[=]
Uz IF ronter
Pauter addre 3
[~]
PROFINET
R

=

= Technolagy ohjs

External source files FROFINET device narme  [=t2
Converted name. |

arderno

~ Device number

Guerview | 2 pevices ane..

11. The settings for the ‘1O cycle’ such as 'Update time' and 'Watchdog time' for each device can be
set here. (— Update time — Watchdog time)

T# Siemens - ET2005_PN X

Froject  Edit  view  Insert Onlm‘e AOp(lcm; Tools  Windew  Help Totally Integrated Automation
F (% B save project =, X W g G5 M E R § coonline &F cootine  §p M I > H 1] PORTAL
ET2005_PN » Devices & networks =

[& Topology view  [d Networkview [I¥ Device vi || options EE]

=

T e er— == T g

R 10 system: devicename_station_001.PROFINET 10-System (100) |~ | + [ Catalog =

[<s=arch ] =

= 2

gy Devices & networks devicename_st ET2005 [ Filter g

B - CPU 315F-2 PHI IM 151-3PN =

» [ devicename_station_001 [CPU 315F-2 PN/
» [g# Cornmon data
» (5] Docurmentatio
» [@ Languages
» [ Online access
» (58 SIMATIC Card Reader

devicenarne_sta

——————————————— S r——
» [ Detecting & Monitoring
w (@l Distributed 110
~mE
~ [l Interface modules

51003 auuu()EH

~ L@l PROFINET =
~[mmis )
Ml se =
N =& |
Il ces7 151 [
Il sEST 151~ =
W ces7 151 N
Il ces7 151 3
Il cEs7 s

» [ FROFIBUS

T B
[ Properties  |*ilinfo i) Diagnostics |
|| General |
» General [l = [~]
» FROFINET interface [%1
i Bl Update time £
Module paramet » (il Field devices
Diagnaostics acddr. @ Autamatic e » [ Otherfield devices

~ [Information

[<] [ NE () canbe set [ [~ ms

~ | Details view | Adapt update tims when send clock changs Device
g Number of accepted update cycles without 10 data

e ation [

3 Techoaay et

External source files Watchdog time ms

(&  FLcCtags

Overview | 2. pevices ane
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12. In the device view, all other modules which are also inserted in the real ET 200S can now be
selected from the hardware catalog and inserted into the configuration table. To do this, click on the
name of the corresponding module, keep the mouse button pressed, and drag it to the appropriate
column of the configuration table. We start with the 2 power modules ‘PM-E DC24V / 8A RO’ which
are dragged to slots 1 and 4. (—» PM — PM-E DC24V / 8A RO — 6ES7 138-4CA80-0ABO)

T4 Siemens - ET2005_PN

Froject  Edit  view Inset  Online  Options  Tesls  Windew  Help Totally Integrated Automation
PO

Gf (Bl saveproject & M 5 5 X W2 (M G T 0GB RS Goonline &¥ Goofiine S I8 IR 3 ] ] RTAL
001 [cP PN/DP Distributed VO » PRO o e 00): P 00
Devices [&F Topology view | # Networkview |OY Device view || Options
= SlTraERe = =)
- [~] ~ [ cataleg
- oo
1)?& [=s=arch ]
o = ;
i Dev 196" <@ gince.
> & < »ime
: R e e e D (S e ial
» [l Docurmentation settings Ay
» (@ Languages & rezources o =2 === e = ~ [ Fu

» [l PI-E 241

» O online access
» (5 SIMATIC Card Reader

» [l PIE 24 0 48vDC
» [l FIE HF 24t 48 vDC

» [ Foe
» (@ FI-E F D24
» @ A
» @m0
»mo

‘ sauelqr] EH snselwn” 5100} aul|uQ \ﬁ” Bojezea arempaey [

< i

|| Device overview

w0 Module Rack. Slot laddress @ addre.. Type Order no.

'S Properties  [iinfo [ Diagnostics

General

No ‘properties’ available.

Mo ‘properties’ can be shown at the mament. There is either no abject selected arthe selected object does not have
any displayable propertizs.

~ [Information

<] [ INES

~ | Details view Device E [=]
i

e afety Administration =

= (=]

5 FN-E DC24V /84 RO

& FLctags Grderna.

i) PLC data types ~

[

a

Notes:
When several power modules are used, we have the option of switching the power supply to specific
areas on and off. In the event of an emergency stop, for example, the power supply to the output

modules can be switched off separately from the power supply to the input modules.
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13. We drag the input module ‘4Dl x DC24V HF’ to slots 2 and 3.
(— DI —» 4Dl x DC24V HF — 6ES7 131-4BD01-0ABO0)

Froject  Edit  view Insert  Online  Options  Toals  Windaw  Help .
= Totally Integrated Automation
UF (% Bl saveproject S0 M X W g G5 M E R § coonline &F cootine  §p M I > H 1] PORTAL

00): P 00

00 p PN/DP D buted FO PRO o

[ Metwork view  [I¥ Device view Options

es

QO

~ | catalog

~ [ ET2005_Fi
W ~dd new device
o Devices & netwarks
» (@ devicename_station_007 [CPU 315F-2 PN/
e SEE == L B e
» [m Pl
v Cm Al
» @m0

~mol

i p] a

bojejea arempuey [

» @ Languages & resources
» g Online access
» (5@ SIMATIC Card Reader

51003 3UlUQ \ﬁ”

c15RC ST

[i J6E57 131-46001-0A80

[=Ee)/nXel{=ko]
oojooloo

‘ SE!JEHIHEH syse] i

<] I

» [ 418 F-DI DC24y
» @ oo

w Module Rack slot I address Q addre... Type order no Fi » [ oioo

» (@l Cormrmunications maodules
(i

Frequency converter

|| Device overview

B

| Properties  [*linfo |2l Diagnostics

»
Ge D
»
»

lotar starter

Eae

W
special moduls

perties’ available.

Mo 'propertics’ can be shown at the mament There is cither no objzct selected or the selected object does not have
any displayable properties "
¥ ¥ ~ | Information

< i LB
~ [Details view Device E

l
(=]
4D1% 24D C HF

Overview | 5, eT200s

14. We drag the output module ‘4DO x DC24V / 0.5A HF’ to slots 5 and 6. (— DO — 4DO x DC24V /
0.5A HF — 6ES7 132-4BD00-0AB0)

4 Siemens - ET2005_PN X
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| sallelqr] EH S’IWUWH 51003 auuu()EH
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oofooloo
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|| Device overview

w Module Rack slot laddress Q addre.. Type order no
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» [ 280 x HOINE

General » (@1 FrO
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~ [ Information
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~ [Details view Device E

Name
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orderna

223 overview | 2. eT200s

SCE Training Curriculum Page 18 of 39 To be used only at Educational and R&D Facilities
TIA Portal Module 070-010, Edition 03/2013 Unrestricted / © Siemens AG 2013. All Rights Reserved
SCE_EN _070-010_R1209_PROFINET with IO Controller CPU 315F-2 PN/DP and IO Device ET 200S



SI E M E N S Industry Sector, IA&DT

15. Addresses can be packed so that a new byte address does not need to be started with every
module. To do this, select the modules in question and right-click on ‘Pack addresses’.
(— Pack addresses)

T# Siemens - ET2005_PN —ax
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¥ 3 o RO 6EST 133 0RBO
= o £ES7 1314BDO1-0AB0 + [ DIDO
4 e information ShiftsF - . ’4\1
0 SES7 1314BOO1-0AB0 » (@ Communications madulss
- z o RO GEST 1334CABO-DAED [~ =] i
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Gl Properties %ilinfo 1| %] Diagnostics evice ~
~ | Details view ‘ I I | pevie =
General
» General [~] =
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1D addresses
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commment Qrder e

4 Portal view 23 Overview | 5, eT200s ~ Project ET:
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16. ‘Properties’ for the modules can also be set in the ‘Module parameters’. E.g. ‘Diagnostics,
missing load voltage L+’ for the first power module. (— PM-E DC24V / 8RA RO_1 — General —
Module parameters — Diagnostics — Missing load voltage L+)

Froject  Edit  view

Online  Options  Toals  Window  Help Totally Integrated Automation
i (% B save project (=)

X W [ 5 M RTAL
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[<] [ INE
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Diagnestics

[5G o Ed ViEag e T
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ame [ Load voltage via relay

4D0 % 24VDC [ 0,54 HF

orderna

| 2. eT200s

17. Now, we save the project with the settings made so far. (—>)
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18. After the 10 device ‘IM151-3PN’ has been selected, the ‘Assign device name’ step has to be
performed online. (— IM151-3PN — Assign device name)

T4 Siemens - ET200S_PN — X
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» [5]] Dacurmentation settings X
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» g Online access Cerlex P Ei
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=
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< il o > I z
. - » [
|| Nevwork overview | Connactions | 10 communication = -
cerdel 5 o W]
¥4 Device Type Address in subnet| Subnet Master syq i sl 1151-3BA23-04B0 =
- =]
- BT 57300/ET200M station ctrlaD 5 s
» devicename_station_o01 CPU 315F-2 PIDP 151- &
ET 2005 statian hs1-se
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|G Properties  [*ijInfo |2 Diagnostics |

General
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sn=ra PROFINET interface [X1]

» FROFINET interface [x1]
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Diagnostics addresses b [ Other fizld devices
+ | Information
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b - ~
~ [Details view 0 P— — Device
name il

9 S b =
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[®  Technolagy objects ~
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=
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el PLC data types

Portal view 22 Overview | 5, pevices ane

a

Notes:
Before you do this, make sure that the programming device is connected to the IM 151-3PN via
Ethernet.
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19. The ‘Type of the PG/PC interface’ can be selected in the following dialog in order to then select
the IM151-3PN’ and ‘Assign name’. (— Assign name)

Assign PROFINET device name. A
PROFINET device narme: | £t200s [+]
Typet  [IM 151-3 PI |
Type of the PGIFC interface: | B_PuIE [+]
ﬂ? PGIFC interface: | Tl Intel(R) 82566MC Gigabit... | ¥ | E

E Cnly showe devices of the same type
D Cnly show devices with bad parameter settings

[] ©nly show devices without narnes

ml I Accessible devices in the netwark:

IP address MAC address Type Marne Status

0.0.0.0 00-0E-BCF7-68-C9  IM151-3 = . Mo name as...
Flash LED: 3

[ Asslgn narne 1

P Azsign device name
Clase |

Notes:

If there are several 10 devices in the network, the device can be identified on the basis of the imprinted
MAC address.
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20. If the required module is not displayed, the view can be updated by clicking ‘Accessible devices in

[ ]
the network’ !AQJ. If the device name was successfully assigned, this is indicated in the status with
[}
‘OK. (—» l,&‘ — Close)

Assign PROFINET device name.

| at200s

FROFIMNET device narme:
Type  |[IM151-3 FN

Type of the FGIFC interface: | WL PNIIE [~]

Rl Intel(R) B2566MC Gigabit..| * | [}

FGIFC interface:

[ Only show devices of the same type
[ ] 2nly show devices with bad pararneter settings

[] @nly show devices without narnes

ul I Accessible devices inthe network:
Marme Status

IP address MAC address Type
00-0E-8C-F7-658-C9 IMT51-3 et200s 0 OFK

Flash LED

| S350 narme |

Close |
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21. To load your entire program to the CPU, first select the ‘Control 001’ folder and then click the

o,

Download to device icon -‘u (— Control 001 —»
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Fragram info < w1

4 PLC alarms.

|| Network overview | Connections | 10 communication

Il ces7 151

Type Address in subnet| Subnet Master systern Comment Il 5E57 151-38425-04B0

» (@ Local modules
» L Distrbuted 1O
» [g# cornmon data
» [E]) Documentation settings

51 Comapomes O oeames

ET 2005 station W ces7 151

W151-3 P Il ces7 151
ation_1  57300/ET200M statien M ces7 151
FiDF » [ FROFIEUS

‘ sa!manH sxsleH s|nmau!|u0\£H

station_o01 | €FU
» O Online access =

» (g SIMATIC Card Reader

<] w >

|’ Properties  [*info 1| & Diagnostics

¥ WFUDF interface [x1] » [ Field devices

» FROFINET int=rface [x2] i ] e
<] i = Z?:W Author ] ~ [Information
~ | Details view Clock mameory n Comment = e =l
. ! [
FEE FROFINET IO a oy
> oW g = M 151-3 PH

Retent

Frotection
Srderna

Overview |ﬁ Devices & e
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22. In the following dialog, select ‘PN/IE’ as the PG/PC interface type and then the network card

installed in the PG/PC as PG/PC interface.

After you have also activated the ‘Show all accessible

devices’ option and clicked ‘Refresh’, you should see an ‘S7-300° with the matching MAC address
and be able to select it as target device. Next, click ‘Load’. (— Type of the PG/PC interface: PN/IE

— PG/PC interface: ...... — Show all accessible devices — Refresh —» S7-300 — Load)
Extended download to device %
Configured access nodes of "devicenarme_station_001"
Device Device type Type Address Subnet
devicename_station... CPU 315F-2 FIIDF  FHIIE 192.168.0.1 Station_01_FRO. .
CPL 215F-2Z FHIDFE - WIFI 2
e
Type of the PGIFC interface: | B_PuIE [+]
PGIFC interface: | Tl Intel(R) 82566MC Gigabit... | ¥ |
Connection to subnet: | {localy PHIE | A |
15t gatewa | | v |
Accessible devices in target subnet: (W] Show all accessible devices
Device Dewvice type Type Address P Show all accessible devices
et200s IM151-2 150 O0-0E-8C-F7-68-C9 =
Accessible device 57-300 150 00-0E-8C-F7-DO-BS  —
- - FIINE Access address -
Flash LED
Onlire status infarmation:
1 Found accessible device et200s [00-0E-8C-F7-68-09]

Scanning ended.

[« T°2]

Load | | Cancel |
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23. The configuration is now compiled automatically, and an overview of the steps to be performed is
displayed once again for checking before the program is loaded. Click ‘Load’ to start loading the

program. (— Load)

Load preview

SCE Training Curriculum
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I
X
9 Check before loading
Status || Target Message Action
+1 0 w devicename_station... Ready for loading.
(] » Device configurati... Delete and replace system data in target Dawnload to device
0 b Software Download software to device Cansistent download
Finish | | Load | | Cancel |
=
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24. The successful load result is displayed in a window. Now, click ‘Start all’ and then ‘Finish’ to set
the CPU to Run mode again. (— Start all — Finish)

Load results X
9 Statusz and actions after dowenloading to device
Status | Target Message Action
4-5 @: w devicename_station... Downloading to device completed without error.
1 b Startmodules Start modules after downloading to device. Start all
Finish | | Laad | | Cancel
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4.2. Generating and testing a program

25. Because modern programming uses tags and not absolute addresses, the global PLC tags must
be defined here as an initial step.

These global PLC tags are descriptive names with a comment for each input and output used in the
program. The global PLC tags can then be accessed later during programming via their names.
These global tags can be used in all blocks anywhere in the program.

For this purpose, select ‘Control 001 [CPU 315F-2 PN/DP]’ and then ‘PLC tags’ in the project tree.
Double-click the ‘Default tag table’ to open it and enter the names for the inputs and outputs as shown
below. (— Control 001 [CPU 315F-2 PN/DP] — PLC tags— Default tag table)

T4 Siemens - ET200S_PN — X
Froject  Edit  view Insert  Online  Options  Tools  Windaw  Help Ty M ArEmEE
Cf il seveprojec & M E5l D5 X o dx [ G M0 B R S coonline &N coofiine | g I8 IR ¢ [ PORTAL
ET200S_PN » devicename_station_001 [CPU 315F-2 PN/DP] » PLCtags » Default tag table [4]
Devices |am Tags |[@ Userconstants [@ System constants | |Er
oo © | == 7 = |z
Default tag table =
~ ] ET2 Name Data type Retain  Visibl . | Acces
= . 1 - 51 Bool = &
= arks 2 - s2 Baoal (=] =l =
~ [ devicename_station_0a1 [CPU 315F-2 PR | 2 < F1 Basl ~ = EX
a - F2 Bonl = ~ M indicatorlamp P2 2
s d e
» [@ Languages & resources
» [ Online acc
b [53 SIMATIC Ca
[ Properties  [fijInfo__| %l Diagnostics
|| General
Tag Tom
General
Hams P2 ]
<] il INE Datatype:  [Boal E]|
~ | Details view i Address: [%god =
| Comment [ indicator lamp F2 ]
Name Details E|
-« Pl %6000 Time stamp
a -
@ s Date created: [ 11182013 11 |
< 2 Last modified | 13 11 |
4 Portal view £23 overview | & pevices & ne_ | isg pefault tag e
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26. The program sequence is written to so-called blocks. The organization block Main [OB1] is already
provided as standard. This block represents the interface to the CPU operating system and is
automatically called and cyclically processed by this operating system.

From this organization block, additional blocks can be called in turn for structured programming,
e.g., the program view [FC1] function.

The purpose is to break down an overall task into partial tasks. This makes it easier to solve these
tasks and to test their functionality.

Program structure of the example:

Organization block
Main [OB1]

Block called cyclically
by the operating
system. Here, the
program view [FC1]
function is called

Network 1:  Call Program

T
"Program view"

-—EN %00
6.0 lamp@1f— “P1°
*51" —{selection01 %004
w04 lamp0zj= “P2"
52" —{selection02 ENO—

Program view [FC1]
function

v

Contains the actual
program in this
example. Is called
by Main [OB1].

=
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27. To create the program view [FC1] function, select ‘Control 001 [CPU 315F-2 PN/DPY’ in the project
tree and then ‘Program blocks’. Afterwards, double-click ‘Add new block’. Select ‘Function (FC)’
and assign the name ‘program view’. Specify the ‘FBD’ function block diagram as programming
language. The numbering will be automatic. Since this FC1 will be called using its symbolic name
later in any case, the number does not play an important role. Click ‘OK’ to accept your entries.

(— Control 001 [CPU 315F-2 PN/DP] — Program blocks — Add new block — Function (FC) —»
program view — FBD — OK)

T& Siemens - ET2005_PN —ax
Project Ecit  View Insert  Online  Optiens  Toals  Window  Help Totally Integrated Automation
Uf Yl saveproject & X 5 o) X M ¥x [ G M E R S Goonline &F Goofine  f> M I ¥ (1] PORTAL
Devices m Tags |[@ Userconstants [@ System constants ||
- Y e E =
e E = = B mx = |z
3
Default tag table =
Name Data type Address Retain  visibl..
I e st sool = [
2 -m s2 Boal (=] =
< Fi Bool =] =5
ol F2 el = - 3
B T
=
+ I Fragram blacks
A
B add new black Add new BIock [5€
4 Wain [0B1]
Harn
[program view ]
L= FeD =
E Hurmber E—
G O Manual
black
(=)
£
Functien block
» [59 SIMATIC Card Reader L | bescription
# Functions are cade blacks ar subrautines without dedicated memary "S—"I“f') "y TR
General FC
- Function
[}
(<] L ] Data block
~ | Details view More
» Additional information
Hame
8 4 ra an o
Date created: | M) |
Last madified | M) |

4 Portal view £22 Overview | & pevices ane_ | pefaulttag e
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28. The ‘program view [FC1]’ block then opens automatically. The interface of the block must be
declared before the program can be written. In the interface declaration, the local tags known only
in this block are defined.

The tags are divided into two groups:

¢ Block parameters that form the block interface for the call in the program.

Type Designation  Function Available in

Inout parameters Inout Parameters whose values are  Functions, function blocks, and some
putp P read by the block. types of organization blocks
Output / Parameters whose values are

Return written by the block. Functions and function blocks

Output parameters

A parameter whose value is read
by the block when it is called and
In/out parameters InOut is written back by the block to Functions and function blocks
the same parameter after it is
processed.

¢ Local data that is used for saving intermediate results.

Type Desighation  Function Available in

Tags that are used to store

temporary intermediate results.  Functions, function blocks, and
Temporary data is retained for  organization blocks

only one cycle.

Temporary local data Temp

Tags that are used for saving
static intermediate results in the
. . instance data block. Static data .
Static local data Static is retained until it is overwritten, Function blocks
which may be after several

cycles.
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29. The following tags are required in our example for declaration of the local tags.
Input:

selection01 Selector switch 1
selection02 Selector switch 2

Output:

lamp01 Indicator light 1
lamp02 Indicator light 2

In this case, all of the tags are ‘Bool’ type tags. That is, they are binary tags that can only have the state
‘0’ (false) or ‘1’ (true).
All local tags should also be provided with a sufficiently descriptive comment for better understanding.

% Siemens - ET200S_PN — X
Froject  Edit  wiew Insert  Online AOp(lcm; Tools  Windew  Help Ty M ArEmEE
Cf (Ml saveproject & M 35 5 X @ g G MG B R & coonline & coofine | S, M M <  [[] PORTAL
0os_p devicename_station_001 [CP PN/DP —

Devices Options 2=

s = 2 R j— y = 3 1, " == = 5
N5 B |Gz e A= @EE 6B = & =2 ==}
Interface ~ [Favorites =

~ ] ET2005_FN Name Data type Offset Comment t g
B Add new device Boal made switch 1 [~ = ' = 1 =
iy Devices & netwarks Baal raade switch 2 =} L

~ ([l devicename_station_001 [CPU 315F-2 PN = 1] %)

Y D=vice configuration 3

& onlin= 2 stics Bool larnp 1 ~ | Basic instructions E

I Frogram Bool = indicatar lamp 2 Marne

B Addn |+ T seneral -

& Mainfoe1] e wo.e e » [ Bit logic operaticn: =

i e |acn 4 o el b [®] Timer operations g

. » 3] Counter operatians z
~ Block title: »IPe)Cormparataroperations)

» (G FLctags Camment » [£] Math functions (]

3 PLC data types » [ Move operations =

atch and foree tables ~ Network 1: ==y bom epETTDoe H

comment » B Program control operatic. |2

» [ig ward logic eperations
=] | rotate

5

1) Further instruction:
<

~ | Extended instructions
Narne
» [7] Dat= and time-of-day

» g Online access Mo tags used

» (5@ SIMATIC Card Reader

0000000000

A a
- Diagnestics
< i 100 Jel MEEEE Y = Data block cantral
<] ] INED | '€ Properties  [*aInfo | % Diagnostics Table
~ | Details view [ General | 3 Addressing
— » [ ] Additional functions
General & 0 [~]
Namme Artributes enera (=]
[ Mame [lampoz |
d Datatype [Bool [E-] (<] w ]
Default value | ] > [ Technology
Start value

4 Portal view £22 Overview | 2 pevices ane |5 Defouittag e |48 program vie

Note:
To avoid confusion with the PLC tags, it is helpful to write the local tags with lowercase letters.
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30. Once the local tags have been declared, you can start to create the program shown here. To
provide a better overview, we program in networks. A new network can be inserted by clicking on

L
=

(73]

the symbol ‘Insert network’. Like the block itself, each network should be documented in the

title line at least. If a longer text is needed for the description, the ‘Comment’ field can be used in
addition.

Uh Siemens - ET2005_PN
Project Edit Wiew Insert  Online Options Teols  Windaw  Help

F [ B save project S0 =2 E X D2 G WM E R S soonline & coofiine fp [ I < H ] PORTAL

Devices Options
o B | i = 2 B =z Es e '='= & T =
Interface ~ | Favorites
Name Data type Offset Comment
2 @ - Boal made switch 1 [~ = = i
£ 3 <@ = Bool rmode switch 2 -
vicename_station_007 [CPU 315F-2 Pry |4 - == 4 2
HY o=vics configuration 5 <@ ~ output =
&l online & diagnostics 6 lan = larmpot Bool indicator lamp 1 ~ [Basic instructions 3
~ gl Pragrarm blacks 7 = larnp Bl 5 indicatar larnp 2 i
B ~dd new block 8 - Add nev o » Ciceneral l:
A Wain [0B1] < " = b [] Bit logic operations i’
. 48 prograrm wisw [FC1] e |>cr a4 ol s 1] » (@] Timer operations ;
» 3 Technology objects » [33] Counter cperations &
» g External source files » [€] comparator operations | |
» L@ FLctags #lampol » [£] Math functions, LI
» (g FLC data types = b [5] Move operations =
» G2l watch and force tables #selectiond] — —_ » By conversion operations =
555 Program info [ | » 58 Frogram cantrol operatic. |2
LA PLC alarms » Lo Word logic eperations
» &5 Shift and rotate
» [ Further instructions EFl
<

~ | Extended instructions

» (5] Docurmentation settings e
DAL M[Cenn H=p Es e s o LnEs] » [ ] Date and time-of-day
o Y
» [ onlinz access O s
B i o Hlampoz > String + Char
» [&p SIMATIC Card Reader

comment

= » [ Precess imaags

» (] Distributed 110

» (] ProfiEncrgy

» [ ] Module parameter assia
» ] Interrupts

>

7

Alarming

made switch 1

me

<1 i B |’ Properties  [*hinfo | %l Diagnostic
~ | Details view

Addressing

—

General

General o , (=]
Narme (o enera B

Tirme stamps
carnpilation
Frotection

| functions

RSN ograrn view ]

Type

T — _ |2 [Technotony

<| I > > | Communication

4 Portal view £23 Overview | & Devices & ne. [ 34 Defaulitag e [ program vie_.
—

Attributes rl
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31. Before we double-click to open the block ‘Main[OB1]’, we select ‘FBD’ as its programming

language.

(— Main[OB1] — Switch programming language — FBD — Main[OB1])

T& Siemens - ET2005_PN

view Inzert  Online Tool

Froject  Edit optians
Cf (% Bl saveproject & M E X ==

Project tree o 4

Iz Windaw

= T S

I3 & Gooenline ¥ Go offline

R ¥ o)

Totally Integrated Automation
PO

— X

RTAL

Options

~ [ ET2005_Fi
W ~dd new device

o Devices & netwarks

~ [[@l devicename_station

OY o=

01 [CPU 315F-2 P/

d

T

[ 3
E 3

e
Interface
Hame

- selection!

gae pe

b

Data type
Boal

Baal

Baal

i

v |Favorites

mig

PR FR—

— 11

upsa) EH suoppngsy| %’_

~ | Basic instructions

2 proararm vi
[ Technalagy ok
External sourd
[& FLctags
[ig) PLC data type:
teh and for
ragrarm infa
3 PLC alarmz
B
» @ L
» [ Dis
» [g# cornmon data
» &[] Documentation
» [@ Languages &res
» g Online access
» (5 SIMATIC Card Reade,

extli

madule
buted I

Switch programming language: »

[

erl bl

ctilef

lamp 1

ade switch 1

(< |

Narne
[] General

‘ sauemnEH syse|.

[l Bit logic operations
[®] Timer aperaticns
3] Counter operations

[] Comparatar aperations

[] Math func

5l Move operatio

5 converzian aparations
57 Frogram contral opzratic
ord logic aperations

hift and ratate

=
=

~ | Extended instructions

e

AltsEnter

[<T [
~ | Details view

Address

Name

General

| € Properties

|54 nfo

| =) Diagnostics

General
Infarmation
Tirme starnps

General

campilation ol Marne: | program view
Frotection " Type: [FC
ttributes H
e
<] i

Overview

| % pevices ane . |5z Defauttag t

| 3= program vie
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|2 [ Technology

name
» [ ] Date and time-af-day
» [ strina + Char

» P
(|
» (] FrofiEnergy
» [ Moduls parameter assig
=

»
»
»
»
>
»

= image
iwed o

] Intermupts
[] #larming
BElCisgrastics

] Data Block contral
[] Table

[] Addressing

[ Additianal functions

> | Communication
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32. The ‘program view’ block can then be moved to Network 1 of the Main[OB1] block by means of
drag-and-drop. The interface parameters of the ‘program view’ block must now be connected to
the global PLC tags as shown here. Don't forget to document the networks in the Main[OB1] block.
(— Program view [FC1])

mens - ET2005_PN

Froject  Edit  view Inset  Online  Options  Tesls  Windew  Help

e =) =) e
F (3 B save project & K W GG &M E R S coonline &F coofine | fip 8 I 3 - []] PORTAL
Options =
=2 ) m— = P @ 5
2 |wiEE s A= 2 G B = & = 2
Interface ~ |Faverites =
Pl Name Data type Offset Comment g
E a N a4 —a |3
w device 1 [~]
o Devices & networks 2 am Byte =1 (Coming event), Bi 1 (Event class [=] _ ||
~ ([ devicename_station_001 [CPU 315F-2 PNV, - Byt= ES ) = %)
Y bevice configuration 4 |<m = OB1_FRIGRITY Byte =
%l online & diagnastics S s oBI_oB e e ~ [Basic instuctions E
~ g Pragrarm blacks 6 |an = OB1_RESERVED_1 Byte < [rame
B Add new block =t ] General
4 Main [0B1] PR 4 - s o] b [Cu] Bitlogic cperations
B program view [FE1] . = . » [ Tirmier operations
AT CE e ~ Block title:  “Main Frogram Sweep (Cycle) + [ Counter operations =
» L External saurce files Cemment » [€] comparator operations | |
» e FLCtags » 510 - (]}
- [£] Math functions
» [ FLC data types < 0L e + 5] Move cperations =
5 e . Comment g
it e detee el » Bg conversion operations g
regram infe — » 5P Frogram contral operatic | &
1 FLC alarms - B3 w = .
= ey s b g Word logic operations
Bl Text lists _ER » &5 Shift and rotate
» [ Local modules » [ Further instructions
» [ Dismibuted 10 B
—a . — selectianol larmpotl —
> gk common data Emmea i - ~ | Extended instructions
» =[] Documentation settings - =
=] n =g _- B = - s
DAL M[Cenn H=p Es e s o LnEs] HEe ok » [ ] Date and time-of-day
IS online aec oo %004 ¥
» b @nline access s
e b ; . » [ ] String + Char
» [ SIMATIC Card Reader + (3] Frocess image
» [ ] Distributed 10
» [] FrefiEnsrgy
» [ ] Module parameter assia
= » ] Interrupts
» [ Alamming
» [] Diagnostics
= e » [ ] Data black cantral
<] il > | 'S Properties  [*iiinfo @i | %) Diagnostics » [ Table
~ [ Details view I carerat » [ ] Addressing
— » [ Add | functions
Genaral o [~]
Name Address Infarmation trributes =]
Tirme stamps il
Carnpilation g [ 1EC check
Frotzction m
. d K T
Attributes rl User-defined attributes > [Technology
<l

4 Portal view £22 overview | & pevices & ne... |54 Defoulitag t.. |3 program vie.. |48 main (0B1)
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33. The button is then used to save the project once again.

| _
("EMERGENCY STOP" — - Save project )

T& Siemens - ET2005_PN

Froject  Edit  view Inzert  Online e Toolz  Window  Help Totally Integrated Automation
i (¥ E save projecliET ¥ X =y = G LT IS & coonline N Goofine S, M IR 2 — 1) PORTAL
Save project
Devices Options 3]
QO A pOE = S eE G B & = 2
Interface v |Favorites 3
~ [ ET2005_FI1 Hame Data type offset Comment g
u PR -4 - |3
B Add new device 1 |
g Devices & netwarks 2 |-am Byte [E[=] o0 Bits 0-3 = 1 (Coming svent), Bits 4-7 = 1 (Event clazs
~ [ d=vicename_statio [cPu s1sFzpn. |3 < Byte 1.0 1 (Sold restart scan 1 of OB 1), 3 (Scan 2n of OB 1) — &
Y Device configuration 4 |am = OB1_PRIORITY Byte 20 Friarity of OB Execution E
] online & diagnostics 5 @= CB1_OB_MUMER Byte ERs 1 (Organization black 1. OB1) ~ | Basic instructions =
~ g Frogram blocks 6 «am = OB1_RESERVED_1 Byte 4.0 Reserved for system + [marme
W Add new black e » [ 7] General =
4 Main [0B1] & »=1 4 —ol = A=] » [Ci] Bitlogic eperations, A:
2 program view [FC1] b (8] Timer operatians 2
» L T=chnology objects »F'"(': iz e FreEm Sep () » [ Counter operations 2
3 Extzmal seurce files Cammant » [g] comparator aperations | |
» (= FLctags » [E] Math functio (]
+ [ PLC date b ~  MNetwork1:  call pregrammyiew =
» tch and force tables 5 3
Fragrarm infa - &
Al pully — 58 Frogram contral opzratic |5
L4 FLC alarms 1l lngic aperations

“program view"
ift and rotate

T =
+ [ Distibuted 10 (< |

— selzctionot 4
~ | Extended instructions

» [g# cornmon data
> Docurmentation settings 4
i [] Date and time-of-day
e =Ty T
» [ Process image
» [ Distributed 1o
» [] FrofiEnergy
» [] Module parametar assig
» [ Interrupts
» [ Alaming
» [] Diagnastics
1000 FITYL SeTTe » [} Data block contral
<] i B | Properties  [*i}Info @2 Diagnostics » [] Table
~ | Details view |[ General | b ] Addressing
—= = » [ ] Additional functions
Name Address Infarmation ©em==0
Time stamps Bl
campilation ol Marne:  [Main |
Frotection " Gee  ED ] T
ttributes H
wember [ ] —|5> [Technotooy
<] [ > > | Communication
Overview | & pevicss e ne.. |5z oefauittag e |3 program vie.. | mMain ©©B1)

SCE Training Curriculum Page 36 of 39 To be used only at Educational and R&D Facilities
TIA Portal Module 070-010, Edition 03/2013 Unrestricted / © Siemens AG 2013. All Rights Reserved
SCE_EN _070-010_R1209_PROFINET with IO Controller CPU 315F-2 PN/DP and IO Device ET 200S



SIEMENS

Industry Sector, IA&DT

34. To only load the program blocks to the CPU, first select the ‘Program blocks’ folder and click the
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» [ Interrupts
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35. The program is nhow compiled automatically, and an overview of the steps to be performed is
displayed once again for checking before the program is loaded. Click ‘Load’ to start loading the
program. (— Load)

Load preview %
9 Check before loading
Status ! Target Message Action
i Q w devicename_station... Ready for loading.
0 b Software Download software to device Consistent download

Firnsh | [ Load ] | Cancel |
p Load 5
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36. Clicking the

on the ‘program view’ block. (—

icon (Monitoring on/off) allows you to monitor the state of the input and output tags
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