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This document has been written by Siemens AG for training purposes for the project entitled "Siemens
Automation Cooperates with Education (SCE)".
Siemens AG accepts no responsibility for the correctness of the contents.

Transmission, use or reproduction of this document is only permitted within public training and educational
facilities. Exceptions require the prior written approval by Siemens AG (Michael Knust
michael.knust@siemens.com).

Offenders will be liable for damages. All rights, including the right to translate the document, are reserved,
particularly if a patent is granted or utility model is registered.

We would like to thank the following: Michael Dziallas Engineering, the teachers at vocational schools, and all
others who helped to prepare this document.
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1. PREFACE

In terms of its contents, Module D17 is part of the teaching unit entitled 'Industrial Fieldbus
Systems’.

Fundamentals of STEP7
Programming
2to3days Modules A

Additional Functions of
STEP7 Programming

2 to 3 days Modules B
Industrial Fieldbus Process

Programming
Visualization

Languages Systems
2 to 3 days Modules C 2 to 3 days Modules D 2to3days Modules F

—

Plant Simulation with
SIMIT SCE
1to 2 days Module G

Frequency Converter
at SIMATIC S7
2to 3 days Module H

IT Communication
with SIMATIC S7
2to 3 days Modules E

Learning Objective:

In Module D17, the reader learns how the PROFIBUS DP with a SIMATIC S7-300 -with the
communication processor CP 342-5DP as master and the ET 200S as slave- is started up. Module
D17 illustrates the method in principle, using a short example.

Prerequisites:
To successfully work through Module D17, the following knowledge is assumed:

e Knowledge in handling Windows
e  Fundamentals of PLC programming with STEP 7 (for example, Module A3 - 'Startup’
PLC Programming with STEP 7)
e Fundamentals of PROFIBUS DP (for example, Appendix IV - Basics of Fieldbus Systems with
SIMATIC S7-300)

Preface Notes StartUp
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Hardware and software required

1 PC, operating system Windows 2000 Professional starting with SP4/XP Professional starting
with SP1/Server 2003 with 600MHz and 512RAM, free hard disk storage 650 to 900 MB, MS
Internet Explorer 6.0

2  Software STEP7V 5.4

MPI interface for the PC (for example, adapter USB)

4  PLC SIMATIC S7-300 with the CP 342-5DP
Sample configuration:

- Power supply: PS 307 2A

- CPU: CPU 314

- Digital inputs: DI 16xDC 24V

- Digital outputs: DO 16xDC 24V/0.5A

- PROFIBUS communication processor CP 342-5DP

5 Distributed periphery ET 200S for PROFIBUS with 2 digital inputs and 4 digital outputs
Sample Configuration:

- Interface Module IM151-1HF

- Power module PM-E DC 24V ...48V/AC 24V...230V
- Electronic module: 2DI Standard DC 24V
- Electronic module: 4DO Standard DC 24V/0.5A

6 PROFIBUS cable with 2 PROFIBUS connectors

w

s

2STEP7

4 SIMATIC S7-300 with -
CP 342-5DP 6 PROFIBUS Cable o=

5 ET200S with
IM 151-1 HF
Preface Notes StartUp
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2. NOTES ON THE USE OF CP 342-5DP

The PROFIBUS communication processor CP 342-5DP allows for connecting the SIMATIC S7-300
to the PROFIBUS with the protocol profile Decentral Periphery (DP).

= e

The PROFIBUS parameters for the PLC are assigned and the PROFIBUS network is configured
using the STEP7 software. However, for the CP342-5DP, the software "NCM S7 PROFIBUS*
(already included in STEP7 V5.x!) is required. This provides the user with a uniform configuring tool

for central as well as distributed configurations.

For the SIMATIC S7-300 with the CP342-5 as combi-master, the following protocol profiles are

available:

e The DP interface as master or slave according to EN 50170. PROFIBUS-DP (distributed
periphery) is the protocol profile for connecting distributed periphery/field devices with very
fast response timing.

o SEND/RECEIVE interface (PLC/PLC) according to the SDA service (Layer 2 of
PROFIBUS). SEND/RECEIVE (FDL interface) provides functions with which communication
between SIMATIC S5 and S7 (with each other) and with the PC can be implemented simply
and quickly.

e  S7 functions. These provide optimized communication in the SIMATIC S7/M7/PC network.

With programmed FC block calls, the user program activates the transfer of the data areas for DP
and FDL communication, and monitors its successful execution.

The FC blocks needed for communication are stored in the “SIMATIC_NET_CP* library. To use this
functions, the FC blocks have to be incorporated in (copied to) your "own* project.

f Note: Here, the CP 342-5DP is used on the PROFIBUS as master.
Preface Notes StartUp
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NOTES ON USING THE ET 200S WITH IM 151-1 HF

The SIMATIC ET 200S is a decentral 10 device configured in a highly modular mode. It can be
operated with different interface modules:

IM 151-1 BASIC, IM 151-1 STANDARD and IM 151-1 FO STANDARD for connecting a maximum
of 63 10 modules (all types except PROFIsafe) to the PROFIBUS DP; alternatively, bus connection
with RS 485 Sub-D connector or by means of integrated fiber-optic connection

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

IM 151-3 PN for connecting a maximum of 63 10 modules (all types, including the clocked mode for
PROFIsafe) to PROFINET IO controllers; bus connection by means of RJ45 connector

IM 151-7/F-CPU, IM 151-7/CPU or IM 151-7/CPU FO for connecting a maximum of 63 10 modules
(all types; PROFIsafe only with IM151-7/F CPU) to PROFIBUS DP; alternatively bus connection with
RS 485 Sub-D connector or by means of an integrated fiber-optic connection; with integrated CPU
314 of the SIMATIC S7-300, for preprocessing process data.

The following 10 modules can be used:

Power modules for individual grouping of load and encoder supply voltages and their monitoring
Digital electronic modules for connecting digital sensors and actuators
Analog electronic modules for connecting analog sensors and actuators

Sensor module for connecting 1Q sense sensors

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

Frequency converters and motor starter modules

For training purposes, an integrated system is available, suitable for teaching many technologies.

Notes:

- In Module D16, the interface module IM151-1 HF (HIGH FEATURE) is used as
PROFIBUS DP slave.

- The PROFIBUS address is set, binary-coded, on 8 switches at interface module IM151-HF. The
lowest switch has to be on OFF. A number is assigned to each of the other switches. These
numbers add up to the PROFIBUS station address. If the PROFIBUS address is
changed, the new setting will be accepted only after voltage returns. Therefore, the
interface module IM151-1 HF has to be switched off, and then switched on again.

Preface Notes StartUp
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4. STARTING UP PROFIBUS (MASTER CP 342-5DP/SLAVE ET200S)

Below, the startup of a single master system with the SIMATIC S7-300 - with the CP342-5DP as
® master and the ET200S as slave- is described.

To test the configuration, a program is written. In this program, an indicator lamp P1 is activated

when two buttons, S0 and S1, are operated simultaneously.

Assignment List:

10.0 SO Button Selection 1
10.1 S1 Button Selection 2
00.0 P1 Indicator lamp

1. The central tool in STEP 7 is the 'SIMATIC Manager’. Here, it is called with a double click. (—
SIMATIC Manager)

SIMATIC Manager

2. STEPY programs are managed in projects. We are now setting up such a project. (— File —»
New)

IMATIC Manager

Zielsystern Anzicht  Eptraz Fenster  Hilfe

Heu...

Agzistent 'Meues Projekt’. .
Offren...
Wersion 1- Projekt offnen...

Ctl+0

S57-Memaorny Card »
WinLC-Dratei r

Lizchen...
Beorganisieren...
Wenmalten,..

Archivieran...
Dearchivieren...

Seteemnmchten..
Shittelden.,
Drucker einrichten. .. i

1 testtest [Projekt] -- d:hSiemenz Step 745 7projitesttest

2 Standard Library [Bibliothek] - DA 85 tepd S 7 libetStdlib30

3 Emeichbare Teilnehmer

4w azschetrabe [Projekt] - d:\SiemenzhStep 7S Fprof\w azchatr

Beenden Alt+F4

Preface Notes StartUp
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3. The project is now assigned the 'Name’ 'ET200S_CP’. (— ET200S_CP — OK)

MNeues Projekt x|

Arnwenderprojekte | Bibliothekenl Multiprniektel

M ame | Ablagepfad I
% Test _cp2005 D:NDST_ProjekieiTest cp

[ Ih aktuelles Muliprejekt einfigen

MHame: Top

|ET2005_cP [Projekt -
[T F-Bibliathek

Ahblageart [Pfad] ;

ID:\D_S?_F'miekte Durchsuchen. . |
Abbrechen | Hile |

4. Highlight your project and insert a 'PROFIBUS Subnet’. (—» ET200S_CP — Insert — Subnet —

PROFIBUS).

K SIMATIC Manager - [ET2005_CP -- D:,0_57_Projekte'ET2005 C] _ -0 x|

% Datei Bearbeiten | Einfilgen  Zielsysterm  Ansicht  Extras  Fenster  Hilfe - =] x|
Station Bo | 2, [ == == | &y |[<KeinFiter> = %A @ f
Subnetz 1 MPI
Prograrnrm 2 PROFIEUS
o : 3 Industrial Ethernet

] walre o

Sy -Bauster r
I7=Safbware e
Symboltabele
Texthiblinthek: F
Externe Guelle.
WInCE flexibleRT »

Fiagk PROFIBUS an der Cursorposition ein. v

Preface Notes StartUp
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5. Then, a’SIMATIC 300 Station’ is inserted. (— Insert — Station — SIMATIC 300 Station)

- 10| x|
=18 ]
Station 1 SIMATIC 400-Skation || < Kein Filker j | A i
Subnetz 2 SIMATIC 300-Skation
Prongr annrm 4 3 SIMATIC H-Stakion
o . 4 SIMATIC PC-Station
o B'_j ”:a,re | SSIMATIC HMI-Station
r;ﬂ; ;UF: 2l \ & Andere Skation
el 7 SIMATIC 55
Swmbinltabels g PG/PC
Textbibliothek 2 3 SIMATIC 200 Station
Exberne Guelle,
WinEE Fexble BT b
Figt SIMATIC 300-Stakion an der Cursorposition &in. ]
6.  With a double click, open the configuration tool for '"Hardware’. (— Hardware)
K] SIMATIC Manager - [ET2005_CP —- D:\0_57_Projekte'ET2005 €] 10| x|
% Datei Bearbeiten Einflgen Zielsystem Ansicht Extras  Fenster Hilfe == x|
D 89a & =l dallo %) %)% 5 =2 | A | [<KeinFiler> %R Ef
=59 ET2005_CP :
“[f SIMATIC 300(1)
Driicken Sie F1, um Hilfe zu erhalten. |CP561 1{MPT) /:i
Preface Notes StartUp
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7. Open the hardware catalog by clicking on the symbol (— )
There, arranged in the following directories:
PROFIBUS DP, PROFIBUS PA, PROFINET IO, SIMATIC 300, SIMATIC 400,
SIMATIC HMI Station, SIMATIC PC Based Control 300/400, and SIMATIC PC Station,
all racks, modules and interface modules are provided for configuring your hardware.
Insert 'Rail’ with a double click. (— SIMATIC 300 —» RACK-300
— Rail)

[AHw Konfig - [SIMATIC 300(1) (Konfiguration) -- ET2005_CP] -0l x|
Eﬂ] Station Bearbeiten Einfiigen Zielsystem Ansicht Extras Fenster Hife . =

D22 & & beldda e B

- ol
Suchen: I ﬁﬂ; “'I

PErofil: IStandard LI

=39 PROFIBLIS-DP
A8 PROFIBUS-Pa,
=48 PROFINET 1D
S SIMATIC 300
B8 o7
F-{Z CP-300
B2 CPU-300
{3 FM-300
-2 IM-300

£ -0 MPEXTENSION
4| | LI_I -] Netziibergang

(1 Ps200

- RACK-300
:I!I oy U -3 Profilzchiens
{23 sM-300
S5 SIMATIC 400
- SIMATIC HMI Station
#-[f SIMATIC PC Based Contral 300/400
-8, SIMATIC PC Station

Steckplatz E Baugruppe B estellnurmmer Firmware MPl-&dresse E-Adiesse | A | K.
1 i

BEST 330177700640 il
In werschiedenen Langen lieferbar

||| @ | w| R

Auswahlen der Hardware and 2

After that, a configuration table for configuring Rack 0 is displayed automatically.

Preface Notes StartUp
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8. From the hardware catalog, you can now select all modules that are also in your real rack, and
insert them in the configuration table.
To this end, click on the name of the respective module, hold the mouse key and drag the
module to a line in the configuration table.
We are starting with the power unit 'PS 307 2A’. (— SIMATIC 300 —» PS-300 —» PS 307 2A)

[BHW Konfig - [SIMATIC 300{1) {Konfiguration) -- ET2005_CP] -0l x|
@l Station EBearbeiten Einfilgen Zielsystem Ansicht Extras Ferster Hilfe i =d e

DEe g g =0 daa =% e

= (0] UR

(11§ Ps30724 4

- Bix|
Suchen: I # 'I ﬂti-l:
Profil: I Standard ﬂ

-3 PROFIELIS-DF
222 PROFIBUS-PA
-5 PROFIMET 10
E-E SIMATIC 300
B33 C7
{3 CP-300
(-3 CPU-300
20 FM-300
-2 IM-300

. {3 M7-EXTENSION
4] _’I—I C:l Metziibergang
=] PS-300
LR

Steckplatz Baugruppe Bestellnummer Firmware MPl-Adiesse E-fdresse | A | K.
1 PS 307 24 BEST 307-1BADD-0AAD -

r

=|w|o|~|o|m]| o

L

-2 RACK-300
-3 5M-300

; SIMATIC 400
L SIMATIC HMI Station

- SIMATIC PC Based Contral 3004400
-8 SIMATIC PC Station

BES7 307-1BAD0-0440 x |
Laststromyversorgung 1202300 AC: 24DIC/ 28 -

o[ oo |~ o | s ||

Dritcken Sie F1, um Hilfe zu erhalken, | [ And

Note: If your hardware differs from the one displayed here, simply select the corresponding modules
from the catalog and insert them in your rack. The order numbers of the individual modules -that are
also indicated on the components- are displayed in the footer of the catalog.
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9. Next, we drag the CPU 314 to the second slot. The order number and the version of the CPU
can be read off the front of the CPU. (— SIMATIC 300 - CPU-300 —» CPU 314 — 6ES7 314-
1AE04-0AB0O — V1.2)

[2Hw Konfig - [SIMATIC 300(1) (Konfiguration) - ET2005_CP] 3 _1o] |
@l station Bearbeiten Einfiigen Zielsystem Ansicht Extras Fenster Hilfe =18 x|

[DEer 5G| e dd |9 N

j oix]
1 PSa0Tzs < sueher | e
z CFU 314

Profil I Standard

E!%? FPROFIMET 10

E-Eg SIMATIC 300

LLEY

=

-l

oo J
(3 CP-300

=+ CPU-300
B3 CPU 312
#-C0 CPU 312 IFM
#-_3 CPU 312C
B3 CPU 313

. - CPU 313C
- _'l_‘ & CPU 31302 DP

(3 CPU 313C-2 PP
B3 CPU 314

ﬂ:l 0 UR -+ [B BEST 31414E01-0480
[ 5ES731414E02.0680
L. [@] BEST 31414E0304B0
=] BES7 314-14E04.0480

KN

Steckplatz | [ Baugupp... I Bestellnurmmer I Firmu.. I MPl-Adres... | E-Adresse | Addiesse K.ommentar
1 [§ Ps 207 24 BES7 307-1BAND-0440 -
Fi CPU 314 BES7 314-1AE04-04B0 V1.2

8 4
[ ses =

BEST 314-1AED4-04B0 ﬂ

Arbeitsspeicher 24KB; 0, 3ms/kaw ; MPl-Anschiul; -
mehrzeiliger Aufbau biz 32 Baugruppen:

LI 57-Kommunikation [ladbare FBs/FCs); Firmware 1.2

Driicken Sie F1, um Hilfe zu erhalten, [ I fnd

3
4
5
B
7
g
9
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10. Now, we drag the input submodule for 16 inputs to the 4th slot. The order number of the

submodule can be read off the front. (— SIMATIC 300 —» SM300 — DI-300 — SM 321
DI16xDC24V).

Note: Slot No. 3 is reserved for interface modules and remains empty for that reason. The module’s
order number is displayed in the footer of the catalog.

[ HW Konfig - [SIMATIC 300(1) (Konfiguration) -- ET2005_CP] - o) x|
@l Station Eearbsiten Einfiigen Zielsystem  Ansicht Extras Fensker  HiFe == %]

D258 %822 | dd

[iRl=HE Y

o o=l
Suchen: I ottt

Eroft:  [Standard

DITERDC24YV B PROFINET 1D
= SIMATIC 300

5 [
: =
5

B m-E3 7

2 :

B

E]

1

-] CP-300

{1 CPU-300

{20 FM-300

{2 1M-300

{0 M7-EXTENSION
(23 Metziibergang
P5-300
RACK-300

_ILI
4 » §
I | =21 5M-300

-] al-30n
4==| m UR @&

-0 Al/AD-300
- A0-300
Steckplatz € Baugrupp... | Bestellhummer Firmw... | MPl-Adres... | E-Adresse | A-Adresse Kammentar B0

KN

ee

=121 DI-300
PS 307 24, EES7 307-1BADD-0AA0 s <[] 5M 321 DITE=ACT 2042300

-[§ sM 321 DiEACIZ0V
-[§ sM 321 DiEACIZ0V
-[4 sM 321 DB

CPU 314 EESY 314-1AED4-08B0 W

i 2

DITEDC24Y  |BEST 321-1EH0T-04A0 0.1

L2 L

Digitaleingabebaugr. DI1E 24Y, Wurzelung 16

B

7 BEST 321-1BHAuswahlen der Hardware
8

2

Auswahlen der Hardware End A
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11. Next, we drag the output submodule for 16 outputs to the 5th slot. The order number of the
submodule can be read off the front. (— SIMATIC 300 —» SM300 — DO-300 —» SM 322
DO16xDC 24V/0.5A).

Note: The order number of the module is displayed in the footer of the catalog.

[LIHW Konfig - [SIMATIC 300{1) (Kenfiguration) -- ET2005_CP] =100 =]
@l Station Eearbeiten Einfiigen Zielsystem  Ansicht Extras Fenster  HiFe =18 x]
D@28 & 5| 5| D2 %8
fat Dixl
Suchen: I ﬂ:l; ﬂﬂ
. Puofit  [Standard =
4 @ DiiEDC24v {1 CPU-300 |
5 |4 DO1ExDC24v -2 FM-300
6 B2 IM-300
7 20 MPEXTENSION
g {21 Metziibergang
3 B2 PS-300
10 | {2 RACK-300
=] 5M-300
-3 41300
- & A1/40-300
y | of|  EQumm
& D300
- DI/D0-300
o NI &1 Do3m
- S 322 DO1ExACT 200 /0 B
Steckplatz Baugrupp... | Bestellnummer Firmws... | MPl-Adres... | E-Adresse | A-Adresze | Kommentar . E SM 322 DO1BRACT ZIN.."I]'EA
il PS5 307 24 BEST 307-1BAD0-04A0 B ~[§ sM 322 DOTEHACT 20V /2300 4
2 CPLU 314 BESY 3141AED4-04B0  |W1.2 2 ~[] sM 322 DOTEMD 280 58
] " " iy
- 5 016 B,
4 [] DIe-DC24y  [REST 321-1BHOT-0440 0.1 . E Gt 322 DO B0 L2400 B
3 2HO1-0440 : -[§ sMazDOIBDC2VOE o
7 BES7 322-1BHO1-04A0 E<|
) Digitalausgabebaugr. DO1E 24Y/0.58 Wrzelung 8; —=
auch alz SIPLUS-B augiuppe mit Bestellnummer
9 =l BAGT 322-1BHO1-2840 erhaltich
Driicken Sie F1, um Hilfe zu erhalten. [ [ dnd z
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12. Now, we drag the communication processor for PROFIBUS 'CP 342-5DP’ to the 6th slot . The
order number and the version of the submodule can be read off the front. (— SIMATIC 300 —
CP-300 - PROFIBUS — CP 342-5 — 6GK7 342-5DA02-0XEQ0 — V4.0).

EEHW Konlfig - [SIMATIC 300{1) (Konfiguration) -- ET2005_CP]

I [m[ 5]
g [ |

Eﬂ] Station Bearbeiten Einfiigen  Zielsystem Ansicht Extras Fenster  Hilfe

D22 § & =e aa BE BN

o Blx
Sucher: I ﬂﬂ ﬂf!

5 Profil: I Standard j
4 DITEDC24Y = ¥ PROFIELS-DP -
5 [ DotesDC24v B2 PROFIBUS-PA
B -4 PROFINET 10
7 S SIMATIC 200
[l B-E3 €7
3 =-C3 CP-300
10 LI =1 AS-nterface

-1 Industial Ethernat

=] PROFIBUS

£+ CP 3425

ol BGKT 342.5DA00-0HED
(L3 BGKT 342.50A01-05E0

-
4| | 3

-(Z3 BGK7 342-5DANZ-OXED
= v
L Va0 b
Steckplatz Baugiupp... | Bestellhummer Firmw... | MPl-Adres... | E-Adresse | A-bdesse | Kommentar | E!C] [P 2425 F0
1 PS 307 24 BES7 307-1BA00-0440 Fee E-{C0 CP 3435
2 CPU 314 BES7 314-14E04-04B0  |W1.2 2 {3 Paintto-Paint
3 -3 CPU-300
4 DIExDC24Y  [BEST 321-1BHO1-0440 0.1 [0 FM-200
5 D01 6:DC24Y A]6ES7 322-1BH01-0440 4.5 ,:] 73 IM-300 LI
BGKY 342-50A02-0<E0 - E<|
PROFIBLS CP: DP-Protokall mit Syne/Freeze, =
SEMD/RECEIVE- Schnittstelle,

S7-Kommunik ation (Server), Routing, BG-T ausch ;I
Driicken Sie F1, um Hilfe zu erhalten, [ I ,m_ ]

13. When entering the communication processor, the following window appears. In this window,
assign a PROFIBUS address to the CP 342-5DP and select the PROFIBUS network that has
already been created. If you want to modify the parameters of the PROFIBUS network,
highlight it and then click on 'Properties’. (— Properties)

Eigenschaften - PROFIBUS Schnittstelle €P 342-5 (RO ) ' |

&llgemein  Parameter |

Adresse: |2 VI Bei Anwahl eines Subnetzes wird die
nachste freie Adresze vorgeschlagen
Hiochste Adresse: 126

Ubertragungsgeschwindigkeit: 1.5 Mbit/s

Subnetz:

--- hicht vernetzt ---
PROFIBLIS(] 1.5 Mbit/s

Mew...

Eigenzchaften... |
Lazzhen |

Abbrechen Hilfe
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14. Now you can select the 'Highest PROFIBUS Address’ (here — 126), the 'Transmission Rate’
(here — 1.5 Mbit/s) and the 'Profile’ (here — DP). (— OK — OK)

Eigenschaften -| Eigenschaften - PROFIBUS il x|

Algemein P Allgemein Netzeinstellungenl

Adreszer e |
Hochste P

Hijchste Adres PROFIBUS-Adiesse: 126 ¥ [ Endem

Dbertragungsc

Subnetz: Ubertragungsgeschwindigkeit: [45 45 (31 25) kbit/s ;I
--- nicht vert 93,75 khitis

187.5 kbit/s [

500 khit/s

I? b kit = ;l
prott

Standard
Uriversell [DP/FMS])
Benutzerdefiniert

Buzparameter... |

ok | ok | dbbrechen | Hife |

15. Next, first the addresses of the communication processor are noted down in the periphery
address space of the CPU (here: PI 288...303/PO 288..303). Then, the properties of the CP are
selected by double clicking on the 'CP 342-5DP’. The 'Operating Mode’ is then set to 'DP
Master’ and accepted with "'OK’.

(— CP 342-5 — Operating Mode — DP Master — OK)

nfiguration 7l x|
Eﬂ] Station Bearbeiten Einfilgen Zielsystem  Ansicht s Fenster Hilfe Eigenschaften - CP 342-5 - (R0/56) x| x|
J i 2 EH ‘ =] || B2 || ﬁ ‘f“m i =] ‘ %g | N2 Al\gemeinl Adiessen  Betrichsart |Dpliunen| Diagnusel
4
" KeinDP I!T
@ DP Master ]
i DP-Verzdgerungszeit [ms]} 0.0 ul
5
g
7
8
2 " DPSI
0 | ave
¥ Test, [nbetriebnabime, Bouting
Iaster: Etaticr;
| | B AUmnEpe:
Trager (H] A Steckplatz (5]
:IZI [0 UR Echnittstelermaodul & chactt:
Steckplatz Baugupp.. | B.. | Fi.. | M... | E-Adreszse | A-Adresse Kor DP-Mode:
1 P5 307 24 BES7
2 CPU 314 BES7[M1.2 [2 |57 kompatibel |
3
4 DIE:DC24Y  |BEST [eg :
5 DO1EDC24v/]BEST 1.5 gobicehen M
5 :ﬂ: CP 3425 BGEFV4.0 |3 2B88..303 286..303 T
= FPROFIBUS-DP-5laves der SIMATIC 57, M7 und C7 f<|
5 [dezentraler Aufbau] i
3 2|
Driicken Sie F1, um Hife 2u ethalen. And
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16. Then, to the right of the CP342-5DP, a bar appears -the so called 'Master system’- where you
can arrange PROFIBUS slaves. This is done by clicking on the desired module
(here the 'ET 200S’ with 'IM151-1 HF’) in the hardware catalog in the path
"PROFIBUS-DP’, and dragging it to the master system. (— PROFIBUS DP — ET 200S —»
IM151-1 HF — 6ES7 151-1BA00-0ABO)

[iZHw Konfig - [SIMATIC 300(1) (Konfiguration) - ET2005_CP] o [=]
@l Station Eearbeiten Einfiigen Zieleystem Ansicht Extras Fenster HiFe 18|

D22 & & = daa @8N

- ol
Sucher: I n:l: ﬂ.il

PROFIBUS(1}: DP-Mastersyster (180) Brofl:  |Standard [ |

3

4 E:Dnsxoczw J - ET 200R -]
5 DOT6ADC24Y =03 ET 2005

6

7

8

3

1

CP 3425 - g ET 2003 Campact 16DI/1ED0
Fl-g ET 2005 Compact 3201
g IM151-1 Basic
gy IM1511 FO Standard
gy IM1511 FO Standard
-Gy IM1511 FO Standard
g
= =@ IMI51-1HF

4| | LlJ g IM151-1 Standard
g IM151-1 Standard

+-gg IM151-1 Standard
:Izl PROFIBUS(1}: DP-M astersystem [180) g% 1M151-1 Standard
g IM1517 CPU
g IM1517 CPU
g IM1517 CPU
g IM1517 CPU
g IM151-7 CPU FO
g IM1517 F-CPU
. E-gg IMISITFLRU
BESY 151-1BADO-0ARD
Interfacemadul IM151-1 fiir ET 2005

Elektronikmodule, 5endefahigkeit fiir direkten
D atenaustausch, unterstiitzt T aktspnchronitat

KN

PROFIBUS Adrezze I Baugmnippe |Bestel\nummer Firmwsare Diagnozeadresse IKD.. |
| [ | |

B

Driicken Sie F1, um Hilfe zu erhalten, [ [ nd v

17. When entering the slave, the following window appears. In this window, assign a
PROFIBUS address to the slave. The address has to be identical with the address that you set at
the switches of the IM151-1 HF (— 3 — OK)

Eigenzchaften - PROFIBUS Schnittstelle L-16DIA16D0  DP [ x|

Sllgemein  Parameter |

Adresse: |3 'I

Ubertragungsgeschwindigkeit: 1.5 Mhbit/s

Subnetz;

- picht wernetzt --- Elzti

Eigenzchaften... |
Lazchen |

Abbrechen Hilfe
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18. From the hardware catalog, you can now select all additional modules that are inserted in your
real ET200S and add them to your configuration table. To this end, click on the name of the
respective module, hold the mouse key, and drag the module to a line in the configuration table.
We are starting with the power module 'PM-E DC24V...48V/AC24...230V’ that is dragged to Slot
1. (-~ PROFIBUS-DP — ET 200S — IM151-1 HF —» PM — PM-E DC24V...48V/AC24...230V)

[iZHW Konfig - [SIMATIC 300(1) {Konfiguration) -- ET2005_CP] =]
@y Station Eearbeiten Einfigen Zielsystem Ansicht Extras Fenster Hife 18| x|

PEee g en daa e %8N

I j oix]
= (0] UR
1 PG a07 26 = Suehen: | 1!11;]
2 % CPU 314 -
3 PROFIBUS(T): DP-astersystern (190) Profit [Standard &l
] DITEDC2AY T #-ga M1511 FO Standard =
5 D07 EaDC24Y : . g IM1511 HF
& [Hcradzs R
7 7 AD
5 5 CP
3 221 DI
10 & 21 DO

#-{1] Frequenzumrichter
£ 1-5EMSE

g _"LI 7-{] Motorstarter
E=-Z2 PM

[ PMEDC2aasv
| (3 M1511 HE Aictessen packen 4 PME DC24. e AC24. 3300

B
B
B
[
-0 FM
B
B
B

E
Steckplatz Baugruppe Bestelnummer E-hdresze | Afdresse | Diaghoseadiesse | K. | ) E PRE DL
1 |1 PM-E DC24/48v/ AC24/23006E57 138-4CEB10-04B0 4| [ PMEDC28Y
- L] [ PvEFDC2V
0 [ PMEF pmDC2sy
4 [§ PMEFpmDC2eY =
: < | »
7 EES7 128-4CE10-04B0 5
] Paowermodul PM-E fiir Elektronikmodule, DC24. 487 ——
5 ﬂ AC24, 230, mit Diagnose und Sicherung

Einfiigen méaglich | [ And 2

19. Next, we are dragging the digital input submodule '2DI DC24V ST’ to the 2nd slot. The order
number and the version can be read off the module. (-PROFIBUS-DP — ET 200S — IM151-1
HF — DI — 2DI DC 24V ST)

E{a:ﬂw Konfig - [SIMATIC 300{1) (Konfiguration) -- ET2005_CP] 5] o] 1[
@l Station Eearbeiten Einfigen Zielsystem Ansicht Extras Fenster Hilfe =] x|
[D=eP B &| e e dd %8|
& Bix
_
1 é PSO07 24 - Sucher: | ﬂi‘l
2 CPU 314 . =
3 PROFIBUS(T}: DP-Mastersystem (180] Profl:  |Standard Bl
4 DITEsDC24Y T [+ ET 200R -l
5 DO16:DC24y . 2 B3 ET 2005
6 |fkcrades - g ET 2005 Campact 16011600
7 - gg ET 2005 Compact 3201
g - gg IM151-1 Basic
El g IM151-1 FO Standard
1d | (- gg IM151-1 FO Standard
- gg IM151-1 FO Standard
=g IM151-1 HF
_lj R
-] A0
4 »
| | [
=23 ol
:l:l [3] IM151-1 HF Adressen packen| [ 2p1actoovsT
o] 200 aczaov ST
Steckplatz B augruppe Bestellnummer E-Adresee | A-ddresee | Diagnoseadiesze | K. I E 201 DC24W HF
i PM-E DIC24/48Y/ AC24/230BES7 138-4CB10-0480 A i 201 Dc24v HF
2 |4 2DiDC24v ST BES7 131-4BB0T-04A0 0.0..01 | - piocaavst
3 -3
; [ 4DINEMUR
[ 4D1uces asv -
B o -3 =
7 BES7 131-4BB01-0440 3
il Digitaleingabemodul D1 2:DC24Y, Standard =
9 |
Buswihlen der Hardware [ W 4
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20. Now we are dragging the digital output module '4 DO DC24V/0,5A ST’ to the 3rd slot. The order
number and the version can be read off the module. (-PROFIBUS-DP — ET 200S — IM151-1
HF - DO — 4 DO DC 24V/0.5A ST)

[3 1w Konfig - [SIMATIC 300(1) (Konfiguration) -- ET2005_CP] =13
Ol Ststion Eearbeiten Eirfiigen Zielsystem  Ansicht Extras  Fenster HiFe =1

ID2e8 f| G| ae | ddamE 38|

x Blxl

= (0] U S

1 EEE Suchen | “!'"‘ti'

2 CPL 314 :

3 PROFIBUS(1]: DP-Mastersystem (150) Brofit  [Standard =

4 DITE-DC24Y T Tl =03 Ol =

5 DOT6xDC28Y AR =03 00

5 P 3825 [ 2D04C24.2300 M4

7 200 D240 54 HF

& 200 D24V /054 HF

E] 200 DC24V/0 54 5T

10 x| 200 DC24W/0.54 5T

200 DC24/28 HF
200 DC24/28 HF
200 DC24/28 5T
200 DC24y/28 5T
ZR0 NO DC24. 1200 /58 AC2:
ZR0 NO DC24. 1200 /58 AC2:
ZR0 NONC D24, 1200/58 ¢
4F-D0 DC24Y/20

« | _>l_I
ﬂ:l [3) IM151-1 HF Adressen packen |

Steckplatz Bauguppe Bestellnummer E-fdiesse | A-Adiesse | Diagnoseadiesse | K. I 4 F-D0 DC24y/24
1 PM-E DC24/480/ AC24/23016ES7 135-4CE10-04B0 a| 4F-D0 DC24Y/28
2 201 DC244 5T EES7 131-4BB01-0440 0.0..01 ] 4D0 DC24V/OEA ST
3 400 DC244/0,54 5T BEST 132-4BD01-0440 0.0..03 D0 "
4 -[§ D0 DC24vi28 5T -
g 4| | 3
7 BES7 132-4BD01-04A0 T_<|
a Digitalausgabemodul DO 4xDC24V /0,54, Standard, ~
unterstiitzt T aktspnchronitat
] =l
Einfiigen mbglich [ [ And 4
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21. The addresses of the inputs and the outputs on the ET 200S can now be noted down
(here: 10.0...0.1/0 0.0...0.3). Addresses are assigned automatically in the sequence in which
the slaves were entered.

Note: The addresses specified here are the input and output addresses within the
communication processor. These addresses can not be accessed directly in the program of the
CPU. First, by means of FC blocks, the input/output areas have to be transferred to address areas
of the CPU.

By clicking on |%| and ﬂl respectively, the configuration table is first saved and compiled, and
then loaded to the PLC. The key switch on the CPU should be in the STOP position! ( — |%I - ﬂl

E-EHW Konlfig - [SIMATIC 300(1}) {Konfiguration) - ET2005_CP] o [l 5]
@l Station Eearbeiten Einfiigen Zielsystem  Ansicht  Extras  Fenster  Hife _ =] x|
[D=e2 %5 2e ahnBE 2w
— “" UR Laden in Baugruppe j o=l
=mur ]
1 FS 307 28 Suchert | afanil
2 CFU 314 N
3 PROFIBUS(1): DP-Mastersystem (180) Brofit  [Standard =l
4+ |[f Dneoczsy M ~ =0o El
5 |d DO1ExDC24y =R )
g .“-ii: CP 3425 2D0 AC24. 230014
7 2D0 DC24vA0.58 HF
8 2D0 DC24v/0,54 HF
k] 2D0 DC24v /0,54 5T
10 _I 2D0 DC24V/054 5T
2D0 D24y /24 HF
2D0 D24y /24 HF
= 2D0 DC24vA28 5T
1 LI_I 2D0 DC24V/24 5T

2RO NO DC24.120v/58 AC2e
ZR0 MO DC24.1200 /568 AC2¢

:‘2' (3] IM151-1 HF Adressen packen 2RO NO/ME D"CZ4. 1200754 £

-4 4F-D0DC24v/24
Steckplatz Baugruppe Bestellnummer E-bdiesse | A-Adesse | Diagnoseadiesse | K | SFD0DC24V/24
1 PM-E DC247/48Y/ AC24/23016ES7 138-4CB10-04B0 -] [ 4F0D0DC24v2A
2 2DI D24V 5T EES7 131-4BB01-0440 00.01 I 400 DC240 58 5T
B 400 DC24V/0.54 5T EES7 132-4B001-04A0 00.0.3 [ 40 DEZJV./D'EA a7
J 40D DC24v/24 5T -
g 4| »
7 EES7 132-4BD01-0440 {<|
] Digitalausgabemadul DO 4=DC24%/0 .54, Standard. =
3 .:’ unterstitzt Taktspnchronitat

Ladt akkuelle Station in Ladespeicher der aktusllen Baugruppe. ‘ ‘ P

22. The CPU 314 is then confirmed as the destination module of the load process. (— OK)

Zielbaugruppe auswihlen x|

Zielbaugruppen:

Baggrugge Trag Steckplag

Alles markieren |
Abbrechen Hilfe
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23.

In the dialog window below, you can 'Display’ the devices that are connected in the network.
The station address of the CPU in the MPI network is then selected. If you are connected to

only one CPU, accept with 'OK’. (— Display — OK)

Teilnehmeradresse auswahlen i

Uber welche Teilnehmeradresse ist das PG mit der Baugruppe CPU 314 verbunden?

B augruppentrager. IEI _lj

Steckplatz: o _:I

Tielstation; = Lokal

7 [lher Netzlibergang zu ereichen

Anzchlul an Zielztation eingeben:

MPI-Adresse | Baugruppent p| Stationsname| Baugruppenname| Anlagenkennzeichen

2 CPUE41-0

Eneichbare Teilnehrmer:

Anzeigen |

Abbrechen |

Hire |

24. After the hardware configuration is loaded, we can start generating the program. From the
'SIMATIC Manager’, open 'OB1’ with a double click. (— OB1)

HSIMATIE Manager - [ET2005_CP -- D:4,0_S7_Projekte'ET2005_C]

%Datei Bearbeiten Einfigen  Zielsystem Ansicht Extras Fenster Hilfe

=21
=l=lx|

D 2% % B gz 2%

|| < Kein Fier »

=% | @t

& ET2005_CP |3 Systemdaten Frt
=-F SIMATIC 30001)
- [@ cPuand
El{z7 57-Programm(1]

= CP 3425

Driicken Sie F1, um Hife zu erhalken, | |CPEELL{MPT)

Preface Notes

StartUp

T I A Training Document Page 22 of 28
D17

Issued: 02/2008

Module

PROFIBUS DP with Master CP 342-5DP/Slave ET 200S



SI EM ENS Automation and Drives - SCE

25. Optional: enter the OB1 properties for documentation, and accept with 'OK’.

(->OK)
x
Allgemein - Tei 1 | Allgemein - Teil 2| Auiute | Attibute |
Marne: OB1
Symbolizcher Mame: !
Symbolkommentar: I

Erstellsprache:

Frojektpfad: |
Speicherort des Projekts: ID:\U_S?'_F'rc-iekte‘\ETEDUS_C
Code Schnittstelle
Erstellt am: 21.08.2008 21:27:19
Zuletzt geandert am: 07 02,2001 15:03:43 15.02.1956 16:51:12
kammentar: "Main Program Sweep [Cpcle]” :l

bi
Abbrechen | Hile |
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With programmed FC block calls, the user program activates the transfer of the data areas for the
inputs and outputs of the PROFIBUS DP slaves. These FCs also monitor the successful execution.
The FC blocks needed for communication are stored in the “SIMATIC_NET_CP* library. To use
these functions, they have to be incorporated into (copied to) your “own” project.

The FC block DP-SEND transfers data from the user program in the CPU to the PROFIBUS CP.

Depending on the operating mode of the PROFIBUS CP, DP-SEND has the following meaning:

e When used in the DP Master
The block transfers the data of a specified DP output area to the PROFIBUS CP for output to the
distributed 10.

e When used in the DP slave
The block transfers the data of a specified DP data area of the CPU to the send buffer of the
PROFIBUS CP for transmission to the DP master.

When calling the FC block DP SEND, the following parameters have to be entered in succession:

Name Type Value Range Comment

CPLADDR |[WORD Module start address (in STEP7, is provided in the
configuration table)

SEND ANY Specifies address and length of the DP send area (the
address can refer to 10 areas, flag areas, and data
block areas)

DONE BOOL 0: - Status parameter indicates whether the request was

1: New data processed without fault.

ERROR BOOL 0: - Error indication

1: Error
STATUS WORD Status indication
Preface Notes StartUp
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s The FC block DP-RECYV receives data via PROFIBUS-DP. Depending on the operating mode of the
1 PROFIBUS-CP, the DP-RECYV has the following meaning:
e When used in the DP Master
The block accepts process data of the distributed 10 as well as status information into a specified
DP input area.
¢ When used in the DP Slave
The block accepts the DP data -transmitted by the DP master- from the receive buffer of the
PROFIBUS CP into a specified DP data area of the CPU.
When calling the FC block DP-RECYV, the following parameters have to be entered in succession:
Name Type Value Range Comment

CPLADDR |WORD Module start address (in STEP7, is provided in the
configuration table)

RECV ANY Specifies the address and the length of the DP
receive area (the address can refer to 10 areas, flag
areas, and data block areas)

NDR BOOL 0: - The status parameter indicates whether new data was

1: New data |accepted.
accepted
ERROR BOOL 0: - Error indication
1: Error
STATUS WORD Status indication
DPSTATUS |BYTE DP status indication
Preface Notes StartUp
T I A Training Document Page 25 of 28 Module

D17

Issued: 02/2008 PROFIBUS DP with Master CP 342-5DP/Slave ET 200S



SI EM ENS Automation and Drives - SCE

26. With ‘LAD, STL, FBD — Program S7 blocks’, you now have an editor with which you can
generate your STEP7 program accordingly. To this end, OB1 has already been opened with the
first network. To generate your initial operations, highlight the first network. Now you can write
your STEP7 program. In STEP7, individual programs are usually arranged in networks. A

HH
new network is opened by clicking on the network symbol 'F:1".

Here, in Network 1, the inputs of the DP slaves are entered with the block 'DP_RECV’. You can
drag this block, in the catalog, from the 'Library’ 'Blocks’ to your network. (— Libraries —
SIMATIC_NET_CP — CP 300 — FC2 DP_RECV)

In Network 3, the outputs of the DP salves are written to with the block 'DP_SEND’. You can drag
this block, in the catalog, from the 'Library’ 'Blocks’ to your network. (— Libraries —
SIMATIC_NET_CP — CP 300 — FC1 DP_SEND)

Now, save OB1 IEI (- Iﬂl)

IEiKOP, AWL/FUP - [DB1 -- ET2005_CPSIMATIC 300{1),CPU 314] B =] 5
i} Datei EBearbeiten Einfigen Zielsystem Test Ansicht Extras Fenster Hilfe 12 x|
Dsle-(@l 8| &=l o] vl [ =l 2o O ] JH3-ole]s ] =] x|
MET
0BL : "Main Program Sweep (Cycle)" -]
Netzwerk 1: Eingénge der PROFIEUS DP- Slaves einlesen
_I - M eibliotheken ;‘
CALL "D'P_RECY" FIFCE - stdibs
CPLADDE :=WHlE£1l20 f/Baugruppenanfangsadresse des CP aus der Hardwarekonfisuration B Standard Librar
RECV :=D$E £4.0 BYTE 1 f/fhdressbereich fir die Finginge der DP-Slaves : %
DR 1=M29. 0 FfEontrollbit E @ SIMATIC NET-GR
ERROR  :=M33.1 f/Fehlarbitc =R F 300
STATUS  :=MW35 #/8tatusvort -4k FBZ IDENT CP_300
DPSTATUS: =MES7 fiBtatusbyte AF FB3 READ CP_300

A0F FB4 REPORT (CP_300
~{CF FBS STATUS CP_300

AN anvenderprogran T FBS WRITE CP_300

-{F FBE USEND CP300PEK

E E €4.0 fiTaster Anwahl 1

U E 64.1 F/Taster hnwahl Z -4k FB9 URCY CP300PEK

= A G64.0 Frhnzeigelanpe -0k FE12 BSEND CP30OPEK
4} FBI3 BRCY CP3OOPBEK

T} FE14 GET CP300PEK

Netzwerk 3 : husgénge der PROFIEUS DP- Elaves beschreiben ~{0F FB1S PUT CP300PEK
~{0F FBSS IP_CONFIG CP_300

CALL "DP_SEND" FIFCL
CPLADDR: =WgLE£120 f/Baugruppenanfangsadresse des CP aus der Hardwarekonfisuration

SEND  :=Pji €4.0 EYTE 1 ffhdresshereich fiir die Ausginge der DP-Slaves o
DONE  :=M83.0 F/8tatushit < L2
ERROR :=M89.1 f/Fehlerbit R RECY |/ CP_300 3
STATUS :=MVES5 f/Statuswort =

L] | 3| Frogiammelemente | B= Aufrufstikhur

ﬂ [A[ADFEF oFehler b 2mte £ 3 Querverweise 4 Operandeninfo i, S:Steuem & G Diagnose )\ 7 Vergleich  f
Driicken Sie F1, um Hilfe zu erhalten. -2l = [offline labs =52 Nw2 Zed [Einfg [And | 4
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STEP7 Program in OB1:

Network 1 : Enter inputs of the PROFIBUS DP slaves to the Pll starting with IB64

CALL "DP_RECV" I/IFC2

CPLADDR =W#16#120 //Module start address of the CP from
/Ihardware configuration

RECV :=P#E 64.0 BYTE 1 //Address area for the inputs of the DP slaves
NDR :=M99.0 /[Control bit for request processing
ERROR :=M99.1 /[Error bit
STATUS :=MW95 /[Status display for diagnostic and error bit
DP-STATUS :=MB97 /[Status byte for PROFIBUS connection

Network 2 : User Program

U | 64.0 //Button Selection 1
U | 64.1 //Button Selection 2
= 0 64.0 //Indicator lamp

Network 3 : Write to outputs of the PROFIBUS DP slaves from the PIO starting with OB64

CALL "DP_SEND" I/FC1
CPLADDR =W#16#120 //Module start address of the CP from
/Ihardware configuration
SEND :=P#A 64.0 BYTE 1 /[Address area for the outputs of the DP slaves
DONE :=M89.0 //Status bit for request processing
ERROR :=M89.1 /[Error bit
STATUS :=MW85 [/[Status display for diagnostic and error bit
Note: Here, an ET200S with 1 byte input data and 1 byte output data is incorporated by

means of a CP342-5 DP on Slot 6 (module start address Decimal: 288/Hexa-decimal: 120).

The input data is to be located in the input area starting with IB 64; and from the output area starting
with OB 64, the data is to be written to the ET200S.

It is important that the data of all DP slaves defined in the hardware configuration is incorporated in
the blocks DP_RECV and DP_SEND, whereby all DP slaves are combined in a DP _RECV and a
DP_SEND.

In this case, the area that is read/written to can be larger, but not smaller than the address area of
the DP slaves!!

The addresses of individual submodules are provided in the hardware configuration.
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27. Now, the STEP7 program has to be loaded to the PLC. In our case, this is done from the
'SIMATIC Manager’. There, in the folder 'Blocks’, highlight 'OB1’ and the FCs 'FC1’' and 'FC2'’

and click on Load ﬂl The key switch of the CPU should be on STOP! (— SIMATIC Manager

— Blocks - OB1 —- FC1 —» FC2 — ﬂl)

B8 Datel  Bearbeiten Einfigen  Zielsystem Ansicht Extras Fenster  Hife
| (&1 || < Kein Fiter >

D287/ % B R [di)s %) %[}
=B ET2005_CP FFC|
= SIMATIC 300(1)
o [@ cPU a4
El{s__?| S¥-Programm(1]

w4 CP 3425

Ladt aktuelles Objekk in Ziglsysten, A

28. By setting the key switch to RUN, the program is started.
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