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This document was provided by Siemens A&D SCE (automation and drive technology, Siemens A&D
Cooperates with Education) for training purposes. Siemens does not make any type of guarantee regarding its
contents.

The passing on or duplication of this document, including the use and report of its contents, is only permitted
within public and training facilities.

Exceptions require written permission by Siemens A&D SCE (Mr. Knust: E-Mail:
michael.knust@hvr.siemens.de). Offences are subject to possible payment for damages caused. All rights are
reserved for translation and any case of patenting or GM entry.

We thank the company Michael Dziallas Engineering and the instructors of vocational schools as well as further
persons for the support with the production of the document.
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1. FORWARD

The module D3 is assigned content wise to Industrial field bus systems.

Basics of
STEP 7- Programming
2-3days A modules

\

Additional functions of
STEP 7- Programming
2- 3days B modules

Industrial field bus
systems
2- 3 days D modules

Sequencer
Programming
2- 3 days C modules

Process
visualization
2- 3 days F modules

I

IT- Communication
with SIMATIC S7
1- 2 days E modules

Learning goal:

In this module, the reader should learn how the PROFIBUS DP is taken into operation with the CPU
315-2DP as a master and the ET 200L as a slave. The module shows the principle procedure by

means of a short example.

Requirements:

For the successful use of this module, the following knowledge is assumed:

e  Knowledge in the use of Windows 95/98/2000/ME/NT4.0
e Basics of PLC- Programming with STEP 7 (e.g. Module A3 - ‘Startup’

PLC programming with STEP 7)
e Basics of the PROFIBUS DP (e.g. Appendix IV — Basics of

field bus systems with SIMATIC S7-300)
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Required hardware and software

1 PC, Operating system Windows 95/98/2000/ME/NT4.0 with
- Minimal: 133MHz and 64MB RAM, approx. 65 MB free hard disk space
- Optimal: 500MHz and 128MB RAM, approx. 65 MB free hard disk space
2  Software STEP 7 V 5.x
MPI- Interface for the PC (e.g. PC- Adapter)
4 PLC SIMATIC S7-300 with the CPU 315-2DP
Example configuration:
- Network: PS 307 2A
- CPU: CPU 315-2DP
5 Distributed I/O ET 200L with 16 digital In- and outputs
6 PROFIBUS cable with 2 PROFIBUS slots

w

4 SIMATIC S7-300

with CPU 315-2DP 6 PROFIBUS cable S ET 200L
Forward Notes Commission
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NOTES FOR THE OPERATION OF THE CPU 315-2DP

The CPU 315-2DP is a CPU that is made available with an integrated PROFIBUS DP interface.

For the CPU 315-2DP, the following PROFIBUS protocol profiles are available at your disposal:

- DP- Interface as a master or slave in accordance with EN 50170. PROFIBUS-DP (Distributed
1/0) is the protocol profile for the connection of distributed 1/0/Field equipment with fast reaction
time.

A further characteristic is that the addresses of the in- and output modules can be parameterized by
this CPU.

The CPU capability is given with the following data:

- 16K Statements. 48Kbyte RAM (integrated) 80Kbyte RAM
- 1024 Byte DI/DO

- 128 Byte AI/AO

- 0,3 ms/ 1K Instructions

- 64 Counters

- 128 Timers

- 2048 Memory bits

Note: The CPU 315-2DP is appointed here on the PROFIBUS as a master.

NOTES FOR THE OPERATION OF THE ET 200L

The ET 200L is a distributed 1/0O system with a small, compact configuration. The ET 200L is a
passive participator (Slave) on the PROFIBUS-DP.

The PROFIBUS address is adjusted with two rotary switches.

Another possible adjustment of the PROFIBUS address is with a power recovery. Therefore, the ET
200L must be turned off and then back on.
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4, COMMISSIONING THE PROFIBUS ( MASTER CPU315-2DP / SLAVE ET200L )

In the following example, the commissioning of a mono master system with the CPU315-2DP as a

master and an ET 200L as a slave is described. For the testing of the configuration, a program will
be written in which a display lamp H1 is triggered by the simultaneous activation of two buttons SO

and S1.

Assignment list:

10.0 SO Button selection 1
10.1 S1 Button selection 2
Q0.0 H1 Display lamp

1. The central tool in STEP 7 is the SIMATIC Manager, which is opened here with a double click
( — SIMATIC Manager).

SIMATIC Manager

2. STEP 7- Programs are administered in projects . Such a project will be created ( — File — New).

FJSIMATIC Manager [_ O] x]
PLC View Opfions ‘window Help

Openerzion 1 Praject...

57 Memory Card L
temory Card File >

Delete. ..
Fiearganize...
Manage...

Archive, .
Retiieve...

Fage Setup,.,
Labeling fislds.,.
Frint Setup...

1 tester [Project] -- C:ASiemenz\Step?iS Pprofitester

2 Convert [Project] - C:hSiemenz\Step?sS FprofyConvert

3 Testproject_FE [Project] -- C:4SiemenshStep?S 7prof Testpr_1
4 Testproject_DE [Project] - C:ASiemensStepS Fprofh T estproj

Exit AlF4

Creates a new project or & new libram. o . s
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3. Give the Name ET200L to the project ( —» ET200L — OK).

Uszer projects | Libraries |

| Hame I Storage path I
| Abschervomichtung  C:ASiemens\StepTsS 7profaBSCHERY
Corert C:ASiemenshStep 745 Fprop Convert

Cutting apparatuz  C:ASiemenshStep?S 7projhCutting_2
Cutting apparatuz  C:ASiemenshStep S FprofhCutting_
Cutting apparatuz  C:ASiemenshStep 7S FprojhCuttest

| startup C:ASiemenshStep /S FpropSTARTUP
| tester C:hSiemenshStep 7S Fprojstester
Testproject_FB C:ASiemenshStep 7S Fprofh T estpr_1
Testprojekt_FB C:hSiemenshStep7sS Fproph T estproj

Mame: Type;

IET2DDL| I Project - |

Storage location [path):

IC:'\Siemens'\Step?\S Tproj Browse. . |
Cancel | Help | :

4. Highlight your project and insert a PROFIBUS Subnet (— ET200L — Insert - Subnet —»
PROFIBUS).

[ <NoFiter> =] %%Kﬁ

Frogram

S S attaEe
SyiBlack
e stiare

Simbiol Akl :
Estermal Souce,.

Ihserts PROFIBUS at the cursar position, R i

Forward Notes Commission

T I A Training document Page 8 of 18 Module D3
Last revision: 02/2002 PROFIBUS DP with Master CPU 315-2DP / Slave ET 200L



SIEMENS

Automation- and Drive Technology- SCE

Sl S attare
ST Bluck
A St

L= N =

EEC

Tngerts SIMATIC 300 Station at the cursar pogition,

1 SIMATIC 400 Station Mo Filker »

=1%| 2@

4 SIMATIC PC Station FPROFIBUS (1)
5 Other station

B SIMATIC S5

£ PGPC

6. Open the configuration tool for the Hardware with a double click (— Hardware).

K] SIMATIC Manager - ET200L =] B3

_F.i'l-e Edit Irsett PLC View gphonsﬂmdowﬂelp

) = e M T T N T Y =

B SIMATIC 30001)

{17 ET200L -- C:\Siemens\Step7\S7proj\EL200I

2| & [« o Fiter> 1% Bla
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7. Open the hardware catalog with a click on the symbol (— ).
There you will see the directories are divided into the following:

- PROFIBUS-DP, SIMATIC 300, SIMATIC 400 and SIMATIC PC Based Control,

all module racks, modules and interface modules for the configuration of your hardware
configuration are made available.

Insert a Rail with a double click( — SIMATIC 300 - RACK-300 — Rail).

[ HW Config - SIMATIC 300(1)
Sation Edit [nsem PLC Wiew Options Window Help

FESIMATIE 300(1) (Configuration) -- ET200L

Dlzls-{8 %] 5| Sle] sl 8] wel|

| |

1
2
3
4
5
]

7
)

<

|| SIMATIC 300(1)

Steckplatz | Bezeichung

BES7 390177700850 T,
lawailable in various lengths -

Brofle [Stendsd 7]

= FROFIBUS DF

3 PROFIBUS-P&

= SIMATIC 300

B0 CF

{23 cPaoo

-] CPU-300

{3 FM-300

{1 Gateway

-3 4300

{2 MTEXTENSION

{23 Ps-a00

=0 RACK-300
=26

{1 5M-300

[ SIMATIC 400

&= SIMATIC PC Based Control 300,400

(-8, SIMATIC PC Station

Insertion possible

Chg 2

After the insert, a configurations table for the configuration of the Rack 0 appears automatically.

Forward
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8. Now all modules can be chosen out of the hardware catalog and inserted into the configuration
table and are also inserted into your rack.
To insert, you must click on the name of the respective module, hold the mouse button and Drag
& Drop the module into a line of the configurations table. We will begin with the power supply PS
307 2A (— SIMATIC 300 —» PS-300 — PS 307 2A).

[ Hw Config - SIMATIC 300(1)
Station Edit Insett PLC Yiew Options Window Help

Dlle-l8 %) 5] ®le| slel ofi % e

mSIMATIE 300(1] [Configuration] -- ET200L

= E3

Buofle [Serded 7]

WY EROFIBUS DF
B2 PROFIBUS-PA

£ E SIMATIC 300
w00 07

#-C] CP-300

{1 CPU-300

(2 FM-300

{7 Gateway

- IM-300

B0 MPEXTENSION

£ PS-300
PS 307 104
PS 307 24

; PS 307 54

-] RACK-300

{1 5M-300

= @ SIMATIC 400

@[] SIMATIC PC Based Control 300/400

_fj!_] © UR -8, SIMATIC PC Station

Siet| [§  Modue Order number Firnware | MPl sddress | | address | 0 address | Comment
1 |[{ Psaoras GES7 307-1BAND-04A0

< |

GES7 307-1BA00-0440

¢
Load supply voltage 120/230 VAL 24
WDC /24

Insertion possible

[Chg 2

Note: If your hardware differs from what is shown above, then you must select the appropriate

modules from the catalog and insert them into the rack. The part numbers of the individual modules,
which are found on the components, are indicated in the footer of the catalog.
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9. In the next step, we drop the CPU 315-2DP into the second card location. This allows for the part
number and version of the CPU to be read off (— SIMATIC 300 - CPU-300 —» CPU 315-2DP —

6ES7 315-2AF03-0AB0 — V1.1).

[ Hw Config - SIMATIC 300(1)
Station Edit Inset PLC Wiew Options ‘window Help

[ [=] E3

Dle-= & & Ee

sala] @ %) g

T[] SIMATIC 300(1) [Configuration] -- E T200L

3 PS 307 28 -

]

|

o|~a|m| ;| =]

4

Fuoile {Standard -
- PROFIELS DP |

B PROFIEUS-PA
S SIMATIC 300
@cr
{21 cP3m0

CPU 312

CPU 312 IFM
CPU 312C

CPU 313

CPU 313C

CPU 313C-2DP
CPU 313C-2 P
CPU 314

CPU 314 IFM

1 CPU 314C-2DP
- CPU 314C-2FiP

B ol UG

Slot| [§  Module Order number

&
&
#-[] CPU 315
=-{1 CPU 3152 DP
L [8 BEST 315-24F00-04B
i [8 BES7 315-24F01 08B

Fimware | MF| address | address | [ address | Comment

1 [[§ Psamves BES7 307-1BA00-0440

BEST 315-24F02-048

] BES7 31524783040

BEST 315-24G10-048

CPU 315F-20P

CFU 316

— =[] [

i 1=

CFU 316-2DF

: CPU 3182
- m{acruEd

¢ ] CPUMT =
EN

4 | :.FJ

EEST 315-24F03-0AB0 -] £

64 KB work memory; 0.3 ms/1000 -

instructions; MPl+ DP connection

(DP master or DP slave): multi-tier _._;

Press F1 to get Help.

i R

10. By the entering of the CPU, the following window appears, in which you assign a PROFIBUS
address to the CPU 315-2DP and must already choose the first PROFIBUS net. When you want
to alter the parameter of the PROFIBUS net, you must highlight it and then click on Properties

( — Properties).

Propertiez - PROFIBUS interfface DP [RO/S52.1)

General  Parameters |
Address: I.-.i v;
Highest address: 126

Transmizsion rate: 1.5 Mbps

Subnet;

- piot nebworked -

FHOFIRLST]

Mew. ..

Properties. . I
Dielete ’

Abbrechen Hilfe
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11. Now you can choose the Highest PROFIBUS Address (here — 126), the Transmission Rate
(here > 1,5 Mbit/s) and the Profile (here —» DP). (— OK).

Properties - PROFIBUS

General  Metwork Settings i

. Optiohs.... !
Highest PROFIBLIS : ; -
Address: ; 126 = I™ Change
Transmizzion R ate: 45,45 [31.25] Kbps

93,75 Kbps

=]
167.5 Kbps
500 Khps -J
hd

Profile:

Standard
Universal [DP/FMS)
Uszer-Defined

Busz Parameters. . I

fbbrechen | Hife |

12. Then a bar chart for the Master system is shown to the right of the CPU315-2DP, in which you
can arrange the PROFIBUS. This happens by clicking the desired module
(Here the ET 200L with 16D1/16DO) from the hardware catalog in the path
PROFIBUS-DP. By Drag & Drop click with the mouse, it can be dropped into the master system.
(— PROFIBUS DP — ET 200L — L-16DI/16DO— 6ES7 133-1BL00-0XBO ).

E;HW Config - SIMATIC 300(1)

9 [=1 E3
Station Edit Inset PLC Wiew Options Window Help
) e = = e B =] e A
Boile [Samdnd =]
- ET 20005 S
PS5 307 28 PROFIBUS (1) DP master system (1] = ET 2000 "J
2 CPU 315-2DP H::! § LSCIMEC
A b5

- @ L SC-DI 16:DC24Y
B LS00l 160024V
% g L SCI16:DC24Y
& g L SCDI32:DC24Y
@ L5001 3200247
B L5001 30024V
& g L SCDIMB/DOTBDC2AV,
B L SCOITE/DOIEDC24Y,

@ L5CD0160C24v/054
B g L SC-D0 TENDC2AV/0 56
LDl DP
@ L16DM20vAC
: @ L3l DP
4 i @ LEDl/aD0-1 20var
@ L-8DI/BR0-120VAT

]
@ L1600 DP
B B L18001200A0
: B L1ERO120vAC
@ L3O DP
T {20 ET 200M
(0 ET 2008
(3 ET2000
-1 ET 200
{22 Function Modules
{0 IDENT
Carc
-3 NC
{21 Network Componerts
(20 SIMaDYN
1 sIMATIC
¢ e SIMODRIVE
o e
BES7 133 1BLO~ WD

Cndet rumber
SES7 307-1BA00-0A40
BES7 315-2AF03-04B0

| Fimuwere | H4P1 address

| address

0 address

Le 51

Digital 1/0 1EDI » 24 VDE; 18D0 % 24
[VDC, 0.5 A, non-expandable. send
capabilty for direct communication

Fress F1 to get Help

[ [Cha #
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13. By the entering of the slave, the following window is displayed in which you must assign a
PROFIBUS address to the slave. This address must be identical with the address that you

created in the rotary switch of the ET 200L ( > 5 —» OK)).

Propertiez - PROFIBUS interface L-16DIA16D0  DP

General  Parameters ;

E =

Addrezs:

Trahemizzion rate: 1.5 Mbps

Subnet:

]|

Hew. I
Properties. . ]

Abbrechen Hilke

14. The addresses of in- and outputs to the ET 200L can now be modified.
This happens by a double click on the corresponding input and output modules in the ET 200L

and is adjusted in the register Address.

In any case these addresses should be required. An automatic address allocation takes place in
the sequence similar to how the slaves are entered ( — 16 DO Universal module — Address —

OK).

Properties - DP slave

Address /1D ;

~Input

Address: LCergth: WET: '
| Start [ e # ¥
| End: 1
Process image partition !i]'{ﬂ Pl _“f_j
|
Cancel Help
Forward Notes Commission
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15. The configuration table should first be saved and compiled with a click on |%| and then

downloaded into the PLC with ﬂl The mode switch on the CPU must be on STOP! (— |[?"]f" -

L)

[ Hw Config - SIMATIC 300(1) M= B3
Stalion Edit Inset PLC Yiew Options Window Help

D|E(e-l® %) & silia] S 8 x|

mSIMATIE 300(1] [Configuration] - ET200L

Prcfile [tardard -
& ET 2008 =
PS 307 28 - PROFIBUS1): DP master system [1] a =

12 CPU 315-2 DP e
- E L5CIM-5C
M L5 . T

g L SCDI 160024
B L SCOIB0Czy
B LSCDIB0Czay
g L 5CDI 320024
=l g L SCDI 320024
B LSOl mocay
g L SCDIE/D0TEDC2AY,
g L SCDIE/DOTEDC2EY,
g L 5000 1BDC2vLEA
B L SCD0 15DC24v/0 5
= L1 DR
@ L1BDM20vAC
~@ L3I DP
4 | B LEDI/EDO12iAT
B LEDI/BROA2IMAT
@ L1EDI/1800 DP
4m 5| 5 L1EDIEDD DR %usou e
Siot| @ Moduie /. | Dider number | Address | 0 Address | Comment B L1E00120vAC
| e T T S 7t ~E@ LIERDA20AC
7 e s . S b it g La0n op
¢-(_ ET 200M
([ ET 2005
7.1 ET 2000

- -

b
£

B

- ET 200
- Function Modules
- IDENT

w1 IPC
B
£
&
B
B

#-(] NC

¢ Metwork Comporents
4 SIMADYN

o] SIMATIC

#-_] SIMODRIVE =
=
| _»l_I
BESY 133-1BLO*0<B0 H
Digital 140 1601 x 24 WDC; 1600 » 24 -
WDC, 0.5 A, non-expandable, send
apability for direct communication

Press F1 to gat Help [ |Cha -

16. The CPU 315-2DP is then activated as the target module for the download activity (— OK).

Select Target Module !

Target Modules:

Select All I
Cancel Help
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17. The station address of the CPU in the MPI net is then chosen. You are only connected with
the CPU so you can accept with OK (— OK).

Select Station Address

Over which station address is the pragramming device connected ta the module CPU 315-2 DP?

BRack: ID _Ij
Slat: |2 _I:
Target Station: =) [orel

! Ear be reached by mears of gateway

Connhection ko target station
Type | Address

Cancel Help

18. From the SIMATIC Manager, you can open the block OB1 with a double click in the editor LAD,
STL, FBD: Program blocks ( — OB1).

QSIMATIC Manager - ET200L [_ O] =]
File Edit [nzett PLC Miew Options ‘Window Help
m]= [ < No Fiter > =1 %| =8l@
= _ mE S|
= [l CPU315-2DP System data
El{z0 57 Pragram(2]
B Sources
L5 Blocks
Press F1 ta get Help. s
Forward Notes Commission
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Properties - Organization Block

General - Part 1 ;GeneraI-F‘art2; Calls ; Attrihutes;

iDEHl

Symbolic Mame: ;

Mame:

19. Optional: Enter the properties of the OB1 for documentation and accept with OK ( ->OK).

Symbol Comment: ;

Created in Language: FEC i
Froject path: i
St [ozaty
oot [C:\Siemenst5tep 75 7prafE200I
Code |mterface
Date created: 25409/2002 05:53:07
Last madified: 070242001 020343 15/02/1996 04:51:12
Camment: "M ain Program Sweep [Cycle]” _-f_:j
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20. With LAD, STL, FBD: Program blocks, you now have an editor which gives you the possibilty to
generate your STEP 7- Program. Here the organization block OB1 was already opened with the
first network. In order to generate your first logical operation, you must highlight the first network.
Now you can write your first STEP 7- Program. Several programs can usually be divided into

HH
networks. Open a new network by clicking on the network symbol "_l
The STEP 7- Program to be tested can now be downloaded into the PLC.

In our case, the OB1 is the only block. Save the organization block with |E| and click on
download ﬂl The mode switch of the CPU must be on STOP! ( — |E| - ﬂl)

B LAD/STL/FBD - 0B1 M= E3

File Edit |nsett FLC Debug Wiew Options Window Help
D|2[2-8| 2| # |2 =] ol [«
i = R et

0ElL : "Main Program Sweep (Cycle)™

g New network -
; Bit lagic

7] Comparatar
Corverter

Comment:

-{z1 Counter

+-{og] DB cal

H-{5] Jumps

H-(zI] Integer fct.
H-{zE] Floating-paint fot.

-3 Program contral
H-(g] Shift/R otate
H-(i7] Status bits
H-(] Timers

H-{29 Word logic
-{gH FB blocks
g FC blocks
-{£H SFB blocks

10.0 — Q0.0

I0.1— —I |

[
[2
[
E
E
-] Mave
E
[
E
E
E

[« |

|
||4|{|}|LI|\1: Elrol)\Z: Infof

Prezs F1 to get Help.

s |2 1

2 |affine dbs [N .

21. Through the switching of the mode switch to RUN, the program is started and after a click on the

symbol IE for monitoring, the program in the OB1 can be monitored (— IE ).
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