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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 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.: 6ES7822-1AA01-4YE5S

= 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
document 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 would like to thank Michael Dziallas Engineering Corporation and all other involved persons for their support
during the preparation of this training curriculum.
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1. PREFACE

Regarding its content, module SCE_EN_060-010 is part of the training unit ‘PROFIBUS’.

Basics of PLC
Programming

Module 10, Module 20 \

ﬂ Simulation SIMIT

Module 150
Additional Functions for /
PLC Programming

Module 30

L

More Programming PROFIBUS

Languages Module 60
Module 40

PROFINET
Module 70 AS-Interface

Module 50

N\

Safety/Security s Technol p Visualizati Dri
Systems ensor Technology rocess Visualization rives

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
master and the ET 200S as slave on PROFIBUS. 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_R1201_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)

3  PROFIBUS interface for the PC, e.g. PC Adapter USB (alternatively, connection via Ethernet
interface is also possible)

4  PROFIBUS cable with 2 PROFIBUS connectors (with PG socket at rear!)
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.

6  Distributed I/0 device ET 200S for PROFIBUS with 8 digital inputs and 8 digital outputs.
- Interface module: IM 151-1 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

‘\1 e V11 (TIA Portal)
!3 PC adapter USB

e

5 S7-300 with 4 PROFIBUS cable I | I
CPU 315F-2 PN/DP

6 ET 200S with

IM151-1 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 10 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 master on PROFIBUS.

- 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 ET200S WITH IM 151-1 HIGH FEATURE

SIMATIC ET 200S is a highly modular, distributed 10 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
IO 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 10 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 10 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 10 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:

- In this module, the IM151-1 HF interface module is used as PROFIBUS slave.

- The PROFIBUS address is set in binary code at 8 switches on the IM151-1 HF interface module.
The bottom switch must be set to OFF. A number is assigned to each of the other switches. These
numbers are added together to make up the PROFIBUS station address. A modified setting for the
PROFIBUS address is only applied when power is restored. For this reason, the IM151-1 HF

interface module must be switched off and then on again.
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4, COMMISSIONING THE PROFIBUS (MASTER CPU 315F-2 PN/DP / SLAVE ET200S)

Below, a description is provided on how to commission a PROFIBUS network with the

CPU 315F-2 PN/DP as master and the ET 200S as slave.

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_DP — Create)

V% Siemens — X

Totally Integrated Automation

Create new project

Frajectname: |ET2

Open existing project

Path: | C'\Decuments and Settings\Administratoribly Docurnents\autemation

Create new project Althor | ~dr war
Comment.
Migrate project

Creating project...
Welcome Tour

Creating project...

The project CiDacuments and Settingsladiministratoriily
Documentsiautemation ET2005_DFET2005_GF apl 1 is being created
Flease wait

Installed software

Help

User interface language

P Project view

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

T4 Siemens - ET2005_DP —ax

Totally Integrated Automation

I. First steps
3 Open existing project Project: "ET200S_DP" was opened successfully. Please selact the next step:
9’
Create new project I\\\
'$’ Migrate project
’l Close project
o n] Configure a device
-
’\’\, Write PLC program
W T I ] Configure an HMI screen
First steps
Installed software
Help Qpen the project view
User interface language
P Project view Opened project: CADocuments and Settings\AdministratoAMy Documents\Automation\ET2005_DPET2005_DP
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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)

T& Siemens - ET2005_DP —ax

Totally Integrated Automation

]§ Add new device
Devices & Show all devices Device name:
networks e

Add new device [Devicenarne_contral_ao
‘3’ 7[. =
B
e 5
> — CPU 315F-2 FHIDF
D Crder no BEST 315-2F114-0480
i
version  EEEN -
e — PeeriE
Configure networks =|  Work memory 512 KB; 0.05msf1000 instructions:
s
loacable FE; =) PROFINET 10-Cantrallzr
FC systerns » [ CPU 317-2 DF supports FTIRT. PROFINET interface and 2 parts
ra - MRF; FROFINET CBA; PROFIMET CBA-Proxy: TCRIP

rm =p "

o
cycle time; routing; firmware 3 2, can be used
for safety applications; supports FROFIsafe V2

Short description of the device
» ([ CFU 317F-2 FIIDP
» ([ CPLI 215F-2 FLIDP
d CPU 300 ml
Al
[ Op=n deuvics visw
P Project view Opened project: CADocuments and Settings\AdministratoMy Documents\Automatiom\ET200S_DPMET200S_DP
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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 PROFIBUS address of the CPU
must be set. In addition, this interface is connected with a subnet.

(— Properties — General - MPI/PROFIBUS address — Add new subnet - PROFIBUS_1 —»
Interface type: PROFIBUS — address: 2)

T& Siemens - ET2005_DP —ax
Project Ecit  View Insert  Online  Optiens  Toals  Window  Help T —
Uf (Yl saveproject S X =l o X M ¥x G G) M0 B R S coenline ¥ Goofine By I8 IR X - []] PORTAL
ET2005_DP » Devicename_cantral_001 [CPU 315F-2 PN/DP]
Devices [&F Topology views [ Metwork view |[I¥ Device views || Options EE]
o = = =] g
~ [ Catalog £
~ [DEEnearE =|[==5=areh =
B Add new device e I
&y Devices 2 netwarks o Fiteer g
» ([ Devicename_control_001 [CPU 315F- » L Gl =
» (G carmmon data 1 5 & 7 8 9 10 1 » F!. PS
» (5] Dacumentation settings » [ cru ]
» (@ Languages & resources » Cmwm =]
o = » [ 01 E
G Online access - 5
» [ simamic card Reader » [m bo =
» [ DIDo g
» [ A B
» (@ =0
» [ sin0 E3
» [l communications modules a
» e &
< [ i ] [>|&| * me-sense | |
= » [ special L
|| Device overview » [ Interface madules E
92 .. [Module Rack  |Slot |l address |Q addre...|Type Orderno. T Cor) g
E
['& Properties  |TiyInfo &) | %) Diagnostics

PROFIBUS address

F-pararmeter

PROFIBUIS acdress Interface networked with
opzrating meds
Clock Subnet | FROFIEUS_1 =1

Diagnostics addresses
P Click here to create an additional subnet
Parameters

Interface type:  [FrOFIEUS =]
Address: B -

Highest address
Transmission speed

[<] il ] >
~ | Details view

=3 & netwarks

&, Devicename..
=
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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 PROFIBUS module can be moved to the network view by means of drag-and-drop.
(— Network view — Distributed I/O — ET 200S — Interface modules - PROFIBUS — IM151-1 HF

— 6ES7 151-1BA02-0ABO0).

T& Siemens - ET2005_DP —ax
Project Ecit  Wiew Insert  Online  Optiens  Toals  Window  Help S ——
Uf (% Bl saveproject Sk M X Mz G T ME B R coenline ¥ coofiine | §, 8 I x o 1] PORTAL
T I ——
Devices [&F Topology view: |y Metwork view [I¥ Device view || Options EE]
5 g T o =
) B € nevvon 1 comnections i [-] W @ = =16
[catalog z
- [erzoss o =| = =
B Add new device =
oy Devic e Devicename_c... [ Filter &
vices & netwarks I = 5
» [l Devicename_contral_001 [CPU 315F- G ENERE [l » (s =
. m » [ Hil
» [ FC systems
» [ Drives 2 starter
——I— = .
» [ Online access » r'i- Metw nts
» [ simamic card Reader » L@l Detecting & Manitoring
~ [ Dist

buted 10
~ [ ET 2005
' .
~ [l interface modules
» (i PROFINET

~ (@ FROFIBUS

‘ salelqr] EH sxsvuw” 5|00} auuumﬁ”

» [l M 151-1 standard
» L@ 1M 1511 FO sta
~ (@ 1 151-1 HF
<] ] > -~ i | il
e v [
»[m
| Properties [T Info |2 Diagnostics | »(meET2
P
]

General

= »
General »
General
,
s
Hame ] .
Author ] » lmer
Comment ~ > LmET

» [ Ficld devices
» [ Otherfield devices

(<] il ] >
~ | Details view

Documentation settings

BTy )

Languages & rezou

4 Portal view ZZ Overview %, Devices & ne_.
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7. Then, the DP interface of the CPU 315-2 PN/DP and of the IM 151-1 HF are connected using the

mouse. (— ! DP —» ' DP)

Ta Siemens - ET2005_DP X
Froject Edit  WView Insert  Online  Options  Teals  Window  Help Totally Intagratad Automation
CF (WK saveprojet & X =l 5 X = @: GG G M IR coonline ¥ coofiine o M I® > ] ] PORTAL
ET200S_DP » Devices & networks — X

Devices [&F Topology view: |y Metwork view  [I¥ Device view || Options EE]

- - =
) R ¢ newwor] 28 connections = s - S
E

@ Master system: Devicename_cantral_001.DP-Mastersystem (1) ~ | catalog E

~ ] ET2005_DP =|[- h el

- = 2

B Add new device =

£ Devices 2 netwarks i T o rier g

» [ Devicename_cantral_601 [CPU 3155 - 5 » (@Fe =

Devicename .| op

» [g# cornmon data
» (5] Docurnentation settings DF interface far FROFIBLS
» [@ Languages & rescurces

» O Online access

"B Communication and networks

b (3 SIMATIC Card Reader » LW L=sscung 2 Wenisanng o
~ [ Dist 7 g

~m @
~ [l interdface modules !

» [ FROFIMET =

~ L@ FROFIBUS 3

» [l 1 151-1 standard |3
» g5 Fosea ||
~ (@ m 15101 HE [

<0 I Il ses7 15118 =
= —— » Dl M 15141 basic =

B

| =i Properties  [*ilinfo & |2 Diagnostics

General

General
» FROFIBLS
Overview of addresses

General

Mamne  [DFastersyziem

P

ey

eld devices

Feleoe oo oo

therfizld devices

<l m B i
~ [ Details view d

narme_sontrel_0..
Common data

Dacumnentation settings

CERE

&y Devices & ne.._
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8. The ‘PROFIBUS interface’ is then set in the properties of the ‘IM 151-1 HF’ and an address
matching the setting at the IM151-1 HF interface module is assigned. (— IM 151-1 HF — Properties
— General - PROFIBUS address — Address: 3)

T& Siemens - ET2005_DP A x

Frojecs Edic View nzen Onlins  Options Tosls Window  Help Totally Integrated Automation
CF (MR saveproject S X £ X O W 5 M E R F coonline &F coofine Jp B I 3¢ ] []] PORTAL
ET200S_DP * Devices & networks LS

Devices [ Topology view [g% Metworkviews |I¥ Device views || Options EE]

SR E) B |t vetwor] 88 comnections [ o) m ) @ = =15

E

R Master system: Devicename_caontral_001. ) ~ | Catalog z

- [1/er2s05_or - ] a

B Add new device 8

EED Devices & netweorks Devicename_c. Slave_1 3

= = - CPU 315F-2 PN IM 151-1 HF 2

» (W Devicename_cantral_001 [CPU 315F-
» [g# cornmon data
» (5] Docurmentation settings
b [@tengusges aresources | S evicerame_control G0 - e
» Lig @nline azcess
» (5 SIMATIC Card Reader

Devicename_co

g & Manitaring
istributed 110

~ [ Int=rface madules
» [ PROFINET
~ [l FROFIBUS

» [ 1M 1511 standard
» [ 1M 151-1 FO standard
~ [ 1M 151-1 HF

M ses7 151-1BA02-04B0

<] w1 B3]

‘ sauelqr] EH sxselwn” 5100} aul|uQ \ﬁ”

' Properties | %4 Info_i)| % Diagnostics |

General
J» Gen=ral : M a1
PROFIBUS address > [mer
B » fmer
» Woduls parameters Interface networked with » (mET
option handling + [mer
Watchdog Subnst | FROFIEUS_1 [-] » (W ET
Fochmnous meds » (et
SYHCIFR + O M 174

stiss addresses

Diagr » [ Field devices

» [ Otherfield devices

Parameters

Address [2 |
(<] il ] > o [~]
s Highest address: 126 [~

~ | Details view F - ~
‘ Transmission speed Device t

~ | Information

IM 1511 HE

Documentation settings

BECEER

Languages & rzsour Orderna

4 Portal view Overview 8, Devices &ne...
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9. Network settings such as ‘Highest PROFIBUS address’, ‘Transmission speed’ etc. for the entire
‘DP master system’ can be made here. (— DP master system — Highest PROFIBUS address:
126 — Transmission speed: 1.5 Mbps)

T& Siemens - ET2005_DP
Project  Ecit  Wiew

5F (% [ saveproject =k ¥ =

Inzert  Online  Optians

X W E:

Toals  Window  Help

Devices

S 0 I B I3 5 coonline ¥ Gooffline

ET2005_DP » Devices & networks — X

| B Metwork views

G WA X o )

|& Topology view

~ [ ET2005_OF
W ~dd new device
o Devices & netwarks
» [l Devicename_contral_001 [€PU 315F-
» [g# Common data
» (B[] Documentation settings
» [i@ Languages & resources
» g Online access
» (5@ SIMATIC Card Reader

=] i

Devicename_c... i
CPU 315F-2 PNL..

(<] w1

8 networs| L Comnections [0 -] W @

B Master system: Devicename_contral_001.DP-Mastersystem (1)

Slave_1
IM151-1 HE

Devicenarme_co

[l Properties

[7i4 nfo_ )| 2] Diagnostics

|| General

General
» FROFIBUS

Ouerview of addresses

~ | Details view

Name
dd

Documentation settings
Languages & rezour

B )

=2 Overview

4 Portal view

%, Devices & ne_.

SCE Training Curriculum
TIA Portal Module 060-010,

Edition 03/2013

Metovark settings

Highest FROFIBUS address  [125

1.5 Mbps

Tranzmizsion speed

Prafile

Moo vooo

Ca figuration

[ Take inta accont the fallawing cable canfiguration

Copper cable

Hurnber of repeaters

cabls l=ngth

Fiber-optic cable
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10.

U4 Siemens - ET200S_DP

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)

Froject  Edit  view Inset  Online  Options  Tesls  Windew  Help

Totally Integrated Automation
PORTAL

Cf (iR saveproject & M F=l o X = @: GG 5 G 2 RS Goonline ¥ Goofliine B [ IR < ]
ol_001 [CP PN/DP D d VO DP-Maste e PROFIB ave
Devices [&F Topology view  |# Metworkview |OY Device view || Options EE]
- = = =
GO ol I BT — . B )= DN T | = =iE
[~] ~ [cataleg E
~ [ EE0E - v v v v - - e 5
j‘»_,l [~search | [y | [iT ] z
o 1 [2[=]al[s]ellf 7 & Fileer 2
i Dev =
» ([l Devicename_contral_001 [CPU 315F- =
> ot I
=
v B atian settings @
En s i 00250 | e
» [@ Languages & resources i =
» O online access D LD IFE a3eE E
» [5B SIMATIC Card Reader » I PME 24 to 48VDC 2
~ [l PM-E HF 24 to 48 vDC 8
Il cE57 135-ack6r -
=g
AC 3
» [ FM-E F De2ay -3
e n
<I i a| > m ||
J T » [~ (a)
evice overview [ =
N 5
w0 Module Rack Slot | address | Q addre... Type orderno ey =
v m &
|l Properties [P info 1|2 Diagnestics v (@
General L
> L Fr
» [ Mot
. " »(ms
No 'properties’ availabla. -m
No ‘properties’ can be shown at the moment. There is sither no object selectad or the selected object does not
hawve any displayable properti=s
(<] i ] > ~ [Information
~ | Details view N [~]
Name E
W Addnewdevice
s D
m o
&% co
Bl  Documentation settings
[®  Languages sres GEermo: [ 0000000 ]
4 Portal view 5 Slave_1 h— —

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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11. We drag the input module ‘4Dl x DC24V HF’ to slots 2 and 3. (— DI — 4DI x DC24V HF — 6ES7
131-4BD01-0ABO0)

% ns - ET2005_DP
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4 Portal Overview
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be shawn at the rmament There is either na object selected or the selected object daes nat

Device:
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12. 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)

% ns - ET2005_DP
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~ | Details view
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| e Properties

[ mfo [ % Diagnostics
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No propertiss
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Cm narme_contral_o
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13. 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_DP 3
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o 4 7 1384C480-04B0
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=
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14. ‘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+)

T4 Siemens - ET2005_DP — X
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4 Portal view 2 Overview 5y Slave_1

15. Now, we save the project with the settings made so far. (&l 5ave project]y
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16. To load your entire program to the CPU, first select the ‘Control 001’ folder and then click the
Download to device icon -‘u (— Control 001 — ._!!)

Ta Siemens - ET2005_DP X
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17. For an initial commissioning, you select ‘MPI’ as the PG/PC interface type and then the PC adapter
as the PG/PC interface in the following dialog. After you have also activated the ‘Show all
accessible devices’ option, click ‘Refresh’ to see an ‘S7-300’ with the matching MPI address and
select it as target device. Next, click ‘Load’. ( — Type of the PG/PC interface: MPl — PG/PC
interface: PC adapter — Show all accessible devices — Refresh — Device MPI 2 — Load)

Extended download to device

|
X
Configured access nodes of "Devicenarne_contral_001"
Device Device type Type Address Subnet
Devicenarne_cantrol . CPLU 215F-2 PIIDFP - FMIE 19216801
CPU 315F-2 FNIDF  PROFIEUS 2 FROFIEUS_1
e ———
Type of the PG/PC interface: | A Pl |v|
FGIFC interface: | Rl cP5611 [~]
Connection to subnet | {lacall MPI |v|
| st gatewa, | | - |
Accessible devices intarget subnet: (] Show all accessible devices
Device Device type Type Address Target device
Contral press CPU 315F-2 FHIDF WP 2 Contral prass
= = Pl Access address =

Flash LED

Refresh
Orline status information;

I Found accessible device fccessible device [FE=3]
Scanning ended,

[« [N I

Load | | Cancel

Notes:

If the PLC was loaded before with ‘PROFIBUS’ as interface setting, the ‘PG/PC interface PROFIBUS’
must be set as type here.
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18. 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

9 Check before loading
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Status || Target
4 @ -~ FLC
(] b Stop rnodules
0 b Device configurati...
0 b Standarid sofoware

Message

Ready for loading.

All rnadules will be stopped for downloading to device. Stop all
Delete and replace systern data in target

Laad standard software to device
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19. 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 B
9 Statusz and actions after dowenloading to device
Status | Target Message Action
4-5 @: w Devicenarne_control.. Downloading to device completed without error.
1 b Startmodules Start modules after downloading to device. Start all
0 b CRC comparison Comparison results of CRCs
Firush | | Load | | Cancel
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4.2. Generating and testing a program

20. 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 - ET2005_DP — X
Froject  Edit  wiew Insert  Online  Options  Toals  Windew  Help Totally Intagratad Automation
Cf (Bl seveprojec & X E5l o X =ys @x G G MG B R S coonline N cooiine g I8 IR > ] (1) PORTAL
ET2005_DP » Devicename_control_001 [CPU 315F-2 PNVDP] » PLCtags » Defaulttag table [4]
Devices [«n Tags |[@ User constants [@@ System constants || Options =
HO O 2 | == T = ;g
Default tag table ~ | Find and replace =
Name Data type Retain | Wisibl... |Acces.
3 @ 51 EBool = ch s Find (e8]
orka E Baal 2 =2 52 o I
ntral_001 [cPU 315F-. |5 @ F1 Boal =l =) eor light P1 hale words onl 2
B EBool = =] & [indicator ght F2 l — é
- e (m) F E ‘u u-_‘e
Finel in hidden tests
Usze wildeards
Use regular sxpression
@ Down
O up
>
N Replace with
» g Cor | I |
» SamE:
< = ‘ = | € Properties  |%dInfo | % Diagnestics
~ [Details view || senerai -
2 Tag
iy || General
@ m f
a L Hame: [Pz ]
D d Datatype: [Baal &)
Address -]
mmmmm ght P2 > |Languages & resources
4 Portal view 223 Overview %, Devices & ne_.. | g Defaulttagt...
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21. 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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22. 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)

T4y Siemens - ET200S_DP —ax
Froject  Edit  Visw Insert  Onlins  Options Tools  Window  Halp Totally Intagrated Automation
Cf (Y Bl saveproject & M 5 Tm X W (G G G B R 9 coonline ¥ Goofiine | S, M IR 2 - (1) PORTAL
Devices Options oE
- 7 g Ty o . = = 5
1 2 @z =8 @ER B == & E] El=1E
ck interf ~ | Favarites E
LN} a4 —a o A-] = »=1 - =ol a
- N “Add new block %
— -1 el
2
Harm =
2
- Netwe| |Pregramm s ] ~ | Basic instructions =
Carnme: Warn
% Languags ) - y O
B Add new black v B
Hurmnber:
& Main [0B1] v [&)
o cve_inTs [oB35] =
» Lo
B > [E
[E3)
#- Fail-safe [ create F-black g =
Ha tag =
FB =
L=
Fun=tion black =
o=
Description =
» [
# Functions are code blacks ar subrautines without dedicated memary <
FC ~ | Extended instructions
Function iy BE
» [7] Date an:
————— =
L3
[ ] =
BB =
L |
Data block »y O 5
More =
g |
fre - » Additional information =
: § O“;:”WTT;:ET: . e T r O
SIMATIC Card Readzr . =
[ Add new and open oK cancel || ostics <=
< i ] =
— || General =
~ | Details view = e
General » [
General —
Name
o Marne: [ 1Main |
¥ Type: OB |
f wser [ 2 E—T—
Langusge: [FBD = > |Technology

4 Portal view £22 Overview By Devices & ne_ | 3 Defaulttag e | 48 Main (0B1)
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23. 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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24. 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.
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Note:
To avoid confusion with the PLC tags, it is helpful to write the local tags with lowercase letters.
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25. 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

:’b
(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.
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26. 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])
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27. 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])
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28. The button M is then used to save the project once again.

—ol ;
("EMERGENCY STOP" —» _, i save project|,
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29. To only load the program blocks to the CPU, first select the ‘Program blocks’ folder and then click

o,

the Download to device icon _ﬂ (— Program blocks —
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30. The program 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 B
9 Check before loading
Status || Target Message Action
40 0 -+ FLC 1 Ready for loading.
(] » Standard software  Load standard software to device Consistent download

Firnsh | | Load | | Cancel |
]
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31. Clicking the icon (Monitoring on/off) allows you to monitor the state of the input and output tags

on the ‘program view’ block. ( —»
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