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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 B6 is assigned content wise to Additional functions of STEP 7- Programming.

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

l

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

]

Py

Industrial field bus Sequencer Process
systems programming visualization

2- 3 days D modules 2- 3 days C modules 2- 3 days F modules

l

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

Learning goal:
In this module, the reader should learn how to convert STEP 5 Programs into executing STEP 7-
Programs
Requirements:
For the successful use of this module, the following knowledge is assumed:
Knowledge in the use of Windows 95/98/2000/ME/NT4.0

Basics of PLC- Programming with STEP 7 (e.g. Module A3 - ‘Startup’
PLC programming with STEP 7)

Forward Notes Conversion Rewiring

T 1A Training document Page 4 of 21 Module B6
Last revision: 02/2002 Converting STEP 5 -> STEP 7



SI EM E N s Automation— and Drive Technology- SCE

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 at least one digital in- and output module. The inputs must be lead
through a functional unit.
Example configuration:
- Power supply: PS 307 2A
- CPU: CPU 314
- Digital input: DI 16x DC24V
- Digital output: DO 16x DC24V /0.5 A

w

—

2STEP 7

3 PC Adapter
4 SIMATIC S7-300
Forward Notes Conversion Rewiring
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2. NOTES FOR CONVERSION STEP 5 => STEP 7

By conversion it is to be noted that it is not possible to convert all programs.
For example, there are many standard functions in STEP 7 that are no longer in a form like STEP 5.

e

Simplifications are mostly given here so that these functions are simply no longer required or were
replaced with simple parameterization in a configurations tool.

This almost always applies when a function module is used ( e.g. FM for step motor triggers).

In this case, these blocks and their calls should be deleted before the conversion from the STEP 5-
Program.

After the conversion of the remaining program lines, this function must be taken and programmed with
the mean of STEP 7 in operation.

Programs that are created with the normal instruction set from STEP 5, always allows you to fully
convert.

Mostly only the addressing must be adjusted.
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T 1A Training document Page 6 of 21 Module B6
Last revision: 02/2002 Converting STEP 5 -> STEP 7



SI EM E N s Automation— and Drive Technology- SCE

3. S5- DATA CONVERSION

The conversion from S5- Data, that would be generated with STEP 5, takes place with the tool S5 data
conversion.

The following steps must be followed by the user in order to convert S5 Data:
1. For the processing of the conversion, you must provide the follow data in a directory.
- <Name>ST.S5D Program data (the S5-Program to be converted)

It is by complex programs that the calling sequence of the blocks remain preserved. The following
additional data is important:

- <Name>XR.INI Cross reference list (contains the program structure)
If you would also like to convert the symbol data, the additional data is required:
- <Name>Z0.SEQ symbol table

All newly created data by the conversion is deposited into the same directory.

2. Call conversion tool Converting S5 Files (® START ® Simatic ® STEP 7 ® Converting S5
Files).

MCH 57 PROFIBLS 4

nternet E xplore nagel .t = 3 .
Intermet Esplorer Image1 [ Configure SIMATIC wWorkstation

@ Installed SIMATIC Software

f%% LAD, 5TL, FED Frogram blacks

H temaony-Card parameterization

%‘% MetPro Configuring a Metwork,

FID Control

f:; S7-GRAPH - Programming Sequential Contral Systems

@ S7-PLCSIM - module simulation

Avthorgi %:\: SCL Program blocks

Documentation » [ SetPG-PCAnterface

Product-fdvice [ T1 405 to 57 Converter
7 TI 505 ta 57 Converter
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3. Inthe tool Converting S5 Files, open the S5-Program data (® File ® Open)

g[:nnverting 55 Files

| Edt View Help

Open... Chi+0
[Elrze [Strlxk

Save [t

Eint... (i iz

Freyvious File

E xit Alt+F4

Openz an existing 55 file. | | MLIM | A

4.  The S5-Program data with the ending *ST.S5D is chosen. (® segmenST.S5T ® OK)

D atei offnen E

D ateiname: Ordrer: oK
ISEGMENST.SED c:h ABOE_korvertss7_projekt _
Abbrechen |
SEGMENST.S50 = o =
= arbeit ;
= BOB_K.orwvert &l
= 57_Projekt
Dateityp: Laufwerke:
S5 File: j I c j Metzmerk.... |
Forward Notes Conversion Rewiring
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5. If no cross-reference list of the type *XR.INI is available, you receive the message:
No XRF file available, blocks cannot be sorted according to their call. You can proceed
further with a click on OK (® OK).

LH/57 Converter E3

Mo =RF file available, blocks cannot be sorted accaording to their call

Abbrechen

I

6. In the resulting dialog box, completely participating data and blocks of the conversion are
displayed.
With a click on a data block name, you can modify the standard input for the name of the new

data and the number of blocks.
Activate the name and start the conversion with the Start- Button. ( ® Start).

g[ﬁonveﬂing 55 Files - [Segmenst.shd] M= 3
File Edit “iew Help

FEEEEEERNEE]

S5 File: CAARBEITHBOE_KOWYERTANS?_PROJEKTHSEGMEMST. SED

#RF File:

STL 7 File: IE:\AHBEIT\BDB_KDNVEF|T\S?_PHDJEKT\SEGMENAE.AWL
Enrar File: IE:\AHBEIT\BDB_KDNVEHT\S?_F'F!DJEKT\SEGMENAF.SEQ

S5 Aszsignment List: I

Converted Assignment List: I

Mo Mame Std. Mew Mo

Lancel |

Help |

Creating. opening, saving, printing, and generating documents. MLk /ﬁl

7. During the conversion, the actual state of the conversion is displayed in a window (Status window).
With a click on the command button Cancel, you can end the conversion.

Forward Notes Conversion Rewiring
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8. Activate the end of the conversion with a click on the command button OK in the dialog box
(® OK).

B

Converzion complete

Erarz: 0
Wwarmingz: [

9. If problems arise by the conversion, erros and warnings are displayed in a separate message
window. There notes are also given to error recovery. Follow the recommended corrective

measures to remove the errors.

E Converting 55 Files =

File  Edit “iew Help

2 = =l

ANSTRIBZAF SEQ

Warnmg n lme 79 35-A3CT-File

*#*¥ER 250, rel. Adr. OH: Pre-Heading not avalable ¥+

[Warning in line 90 55-A3CT-File:

FHHFER 251, rel Adr. O Pre-Heading not available ***

F*Error mline 71 (FB10): Block not avalable **%*

Call OB 251, /fiZall of control algorithm

F*Errormline 127 (FB10) Block not avalable ***
Call OB 251, /fiZall of control algotithm

W arning m line 187;

Please check the adjustment of the time raster (AS-Pararm).

AASTRY52al 52
EE
#EB 250
#M ELGAE
Creating. opening. aving. printing, athd generating documents, lm A
Forward Notes Conversion Rewiring
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10. After the following conversion of STL data, the data must be incorporated into a STEP 7- Project.
This project is generated with the SIMATIC Manager, which is opened with a double click ( ®
SIMATIC Manager).

SIMATIC hanager

11. Create a new project (® File ® New)

) SIMATIC Manager M= E3

| PLC “iew Optionz ‘Window Help
| Chil+N
'Mew Project' Wwizard...

Open...
Openersion 1 Project. .

Ctrl+0

. 57 Memorny Card 3
' Memary Card File 3

Delete...
Reorganize...
Manage...

Archive.
Retrieve. ..

Eame Setum..
LCateling helds...
Frint Setup...

1 Testproject_FB [Froject] -- C:A\Siemens\Step?hS7projh T estpr_1
2 Testproject_DE [Project] -- C:\SiemenshStepdhS 7projh T estproj
3 Testproject_FB [Froject] - C:A\Siemens StepshS7projh T estpr_3
4 Testprojekt_DBE [Project] -- C:\SiemenzhStepdiS Fprofh T estpr_2

Eit Llt+Fd

Createz a new project or a new library. o
Forward Notes Conversion Rewiring
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12. Create a project with the name Convert. (® ‘Convert' ® OK).

New |

|l=er projects I Libraries |

Mame | Storage path |

Abszchersorichtung  C:hSiemenshStepd\S7projhaBSCHERY
Cutting apparatuz  C:A\SiemenshStepd\S7projsCutting_2
Cutting apparatuz  C:A\SiemenshStepd S 7 projsCutting_
Cutting apparatus  C:A\SiemenshStepd ST prosCuttest
zhartup C:ASiemenshStep s \SyprofhSTARTURP
Testproject_FB C:hSiemenshStepa\S7prohT estpr_1
Testprojekt_FB C:hSiemenshStep S profhT estproj

M ame: Tupe:

IEDnvert I Project = I
Storage location [path):
Browse. .. |

Il:: YSiemenzhStep ™S Fproj
Cancel | Help |

13. Inserta new S7-Program ( ® Insert ® Program ® S7-Program).

| HSIMATIE Manager - [Convert -- C:\S5iemens\Step7\S 7proj\Convert]
| @ File Edit =18 PLC ‘iew Options Window  Help _Iﬂlﬂ
e Station 3 6= "

Olez|ee £l = o, e < Mo Filter » M
Dlefa] 2N ol = 2af = ! =¥
=T o] Fooon | 157 Frogem

S Saftuare F %:;1; F:;o:am
57BIock L2
T Saftiare ¥
Sumbo] Trable
Extemal Sounee.
|
i
|
|
Inzertz S7 Program at the curgor pogition. o
Forward Notes Conversion Rewiring
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&P File Edit Insett PLC Yiew Options findow  Help

== x|
) = o e W S e T e [ < Mo Fier > =
% Corvvert
=l-{E0 57 Pragram(1]
25 5
“{H Blocks
Press F1 to get Help. 2

15. Thenthe *. AWL (German abbreviation for STL) data created during the conversion can be inserted
in the directory as External Sources (® Insert ® External Sources).

QSIMATIE Manager - [Convert -- C:\Siemens\Step 7S5 7proj\Convert] H=]E3 '
@ File Edit Wig=Eill FLC iew Options Window Help = |E' |5|
Ol [} Statin » - V;;?
Dl=gs] . =%
Erograr 3
57 Software 3
57 Block
I Saftwere ¥
Syt Thatle
Inserts external source in the curent source folder, o
Forward Notes Conversion Rewiring
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Inzert external zource

Suchen in: I 3 57_Projekt

16. Choose the data Segmenac.AWL (® Segmenac.awl ® Open).

= 8l & 2|

[ ateiname:; |Segmenac.awl

Drateityp: I Sources [F.awl*.ard = zcl®.inp;

*.zg;*.sdg;*.sdj

Cipen I

Cancel

17. Now the source file Segmenac must be chosen with the right-mouse button and Compile must

be started.( ® Segmenac ® Compile).

QSIHATIC Manager - [Convert -- C:\Siemens\Step7\5 7proj\Convert]

% Fil= Edit Inzet PLC Miew Option: Window Help - |E’|5|
= R S R ERE N EY )
E--@ Corrvert

El-{z1] 57 Program(1]
&9 Sources
- {gH Blocks Djman Dlzet Dt
Cut Chel
Copy Chel+C
i [Ef{+
Delete Del
Ingert Mew Object 3
PLC >
tanage Multiingual Texts 3
Compile Chrl+B
Export Source...
| Print 3
| Rename F2
Object Properties... Alt+Return
Special Object Properties 3

Compiles the current object into erecutable code. 4
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18. The status of the compilation is displayed. With Cancel, the activity can be stopped.

Compile |

Segmenac iz being compiled

19. After the following compilation, the source file and a compile protocol are included in the warning
and error display in the tool LAD/STL/FBD. The notes on the important revision of the complied
blocks are given in the source data. This tool can be closed with [x| (® [x]).

D/STLAFBD - Segmenac

File Edit |nset PLC Debug Yiew Options “indow Help

Dlzl(@) & Llele) ol el =] ] 1)

ConverthS 7 Program[1) [_ O]

Bl Segmenac -

A Automatically generated by 8E/87 Converter, WVersziom EZ.1.59.0-REL 24-09-Z00Z 1
i e e e e e e e e
£

£ Notes

s mmm===

£

#¢ BLOCES: The following block types exist in 37:

fF0B: as in STEP 5;

/#FB: function block (for example, closed-loop controller), is called using different
FFFC: function, similar to STEP & FBEs.

f¥The block types PE, FH, DI¥ and 3B no longer exist.

£

FFO0BE: 0Bs cannct be called frow the wuser program in 7.

e Special function 0Bs can be replaced by new instructions or by ZFCs

e in the same way as special instructions such as G DE.

£

4F ADDRESSING: In 57, all memory areas (I, Q, M, I, etc.) can be addressed

s as bytes. This means L DW Z in 5& becomes L DEW 4 in 27,

£

A WO, OF ACCITE: 411 27 CPUs hawve either Z or 4 accumulators just as the 25 CIMU=.

e If an S5 program from am 55 CPU with Z accumulators (85-1150) iz con
e with ¢ accumulators, an ENT instruction must be added in front

r of every math operation (+,-,%,.f) in case the contents of accumulato
ks are to be used again afterwards.

i

Af ACCU WIDTH: The accumulators of all 37 CPUs are 3Z bits wide.

A With fixed-point math operations in 37

e - the high word in accumulator 1 remains unchanged following over flowm
e (8E5-13E50: sign);

e - no implicit conwersion to 22-bit format is performed (S5-1E5E5T). -
I

1] | v

Conwvert’ 87 Programil)hSources' Seqmenac
Compiler result: 0 Erroris), 0 Warningi(s)

Ll A B DR, 1 Errar & 20 Info

Press F1 to get Help. |offline [Ln1 Cn1 Inzert 4

20. If no error is present, the conversion is finished and the generation of the program blocks stand
in the data directory Blocks.

Forward Notes Conversion Rewiring
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4. REWIRING

Because the addressing in S7 is no longer identical to the addressing in S5, all alternative operands

(most In-/ and Outputs!) must be rewritten.
This rewiring takes place block wise in the tool LAD, STL, FBD: Program blocks.

The following steps must be followed by the user in order to rename the operands in a block:

1.  Open the desired block in ‘SIMATIC Manager* with a double clock (®).

QSIHATIE Manager - [Convert -- C:ASiemens\Step FAS 7profAConvert]
% File Edit Inzet PLC Yiew Options Window Help - |E’|5|
0| |8%] | % [Be(e| | [= 2] [° i}
E--% Corweert
=-{z2] 57 Pragram(1] D
(B Sources 0R1
459 Blocks
Frezz F1 to get Help. Z
Forward Notes Conversion Rewiring
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2. In the menu of the tool LAD, STL, FBD: Program blocks, choose the function Find/Replace. (®
Edit ® Find/Replace)

ELAD!STLJ‘FBD - FCO H=] 3 I
File Inzert PLC Debug “iew Optionz ‘window Help
L8] gl Btz
H o pull ]
= Hedo [Etr| i |J B % I_
i o ?
= [0 [t L Lk k
n [Eapy [Etr| e M= E
— Paste Chrl#tf
-
[E[etE [
‘ Select Al Ctrled,
Find/Replace... Ctrl+F |
5 GoTo kR
Hbect Froperties... Al et
Special Dbject Properties 3
[Eonnections...
WEen Bl aeh: [Efr| s
Block Call 3
| Liializs Ui Bl .
[Sreate W etwark TempElater.
AW I 32.3
AW I el
AN I 32.1
AT I 3z2.0
= bl 0.0
-
KN 1

3.  The operations of the replaced data should be found with Find what and the new name is entered
with Replace with. The search range is actuated with All, so that the whole block is processed.
After, click on Replace All (® Find what ® 132. ® Replace with ® 10. ® All ® Replace all).

FindfReplace [ ] |
Find what: Replace with:
[EA = o =l <¢Less |
Search Range
= From Cursor € From Curzor Al ) Selectinn
Do Up
™ Find*Whale ‘Waords Orly [ Match Case
Find I Henlase | Feplace All | LCloze Help

Note: The search function does not only search for operands, but also character strings.
Therefore only the first part of the operation needs to be given. It searches for all inputs
with the byte address 32.

Forward Notes Conversion Rewiring
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4. In this case, many operands will be modified. The function Undo is no longer possible, when the
warning is confirmed with ‘Yes' (® Yes).

LAD/STL/FED (30:420)

Becausze of memony, the 'Undo" function might not be
pozsible. Do pou still want bo continue?

Help |

5.  Atthe end of the rewiring, the count of the replaced words is given. Confirm this warning with ‘OK’

@® OK).

The end of the zearch area has been reachad.
28 replacements were made.

6. The outputs must also be given new byte addresses.The operations of the replaced data should be
found with Find what and the new name is entered with Replace with. The search range is
actuated with All, so that the whole block is processed. After, click on Replace All (® Find
what ® Q32. ® Replace with ® Q4. ® All ® Replace all).

Find/Replace E
Find what: Replace with:
[FE2 = o4 =] <Less |
Search Range
£ From Cursar £ From Cursar (Ol £ Selection
Down Up
[ Find %hole Words Only [ Match Case
Find I Heplase Replace Al Cloze Help

Forward Notes Conversion Rewiring
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7. Inthis case, many operands will be modified. The function Undo is no longer possible, when the
warning is confirmed with ‘Yes' (® Yes).

LAD/STL/FED (30:420)

Becausze of memony, the 'Undo" function might not be
pozsible. Do pou still want bo continue?

Help |

8. At the end of the rewiring, the count of the replaced words is given. Confirm this warning with ‘OK’
(® OK).

LAD/STL/FED (256:117) %]

The end of the zearch area has been reached.
T replacements were made.

9. The FCO is now adjusted to the peripherals of the SIMATIC S7-300 and can be saved Iﬂl and

downloaded into the PLC@I(@ Igl ® ﬂl).

F Lb et BRI e fe e e e
1 1 O T ™ sl GV < = S
" o =
Atk B4 SCIAT TECNES
Welmik 18 EIOEET TRIsam
B . [
i E -l
. o ANTIIEX [IINIET &
=
[#1:4 o
Sl ET ), ¢ o
Pors ) 1 gl o e Al - B LA b D
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10. For the programming of the FC call, open the OB1in SIMATIC Manager with a double click (®
SIMATIC Manager ® OBL1).

QSIHATIC Manager - [Convert -- C:\5iemens\Step7157proj\Convert]

% File Edt Inzet PLC Yiew Options Window Help =
02|23 &= &l (= 25 2. =[] &) o =% ¢
% Convert
E-{z21 57 Program(1] .
{0 Sources i) FCO
----- 45 Blocks
Digplayz objects az large icong. i

11. The properties of the OB1 are held and accepted with OK ( ® OK).

Properties - Organization Block E3
General - Part 1 | General - Part 2| Calls I .t’-‘-.ttributesl
Harme:

Symbolic Mame: I

Symbol Comment: I

Created in Language: STL -
Project path; I
St loc:ati
Df%r;;ij:csca on Il::'\Siemens'\Step?‘\S?ploi\l:onvert
Code Interface
Date created: 24/03/2002 04:55:53
Last maodified: 07/02/2000 03:03:43 15/02/1996 04:51:12
Carmment: "Main Program Sweep [Cucle]” ﬂ

I
Cancel | Help

Forward Notes Conversion Rewiring

T I A Training document Page 20 of 21 Module B6
Last revision: 02/2002 Converting STEP 5 -> STEP 7



SI EM E N s Automation— and Drive Technology- SCE

12. Now the call of the FCO with the instruction CALL FC 0 in Network 1 from the OB1 can be

entered. Then the OBL is saved Iﬂl and downloaded into the PLC ﬂl (® CALLFCO ® Igl

o i)

B LAD/STL/FBD - 0B1 [_TO]x]

File Edit |nset FLC Debug ¥iew Optiohs Window Help

o= == = 8 G N
ol el mIEI -Il-l-H-l-OllL’lJl]_[lEI

m 0OB1 -- Convert\S7 Program(1) [_ [T <]
-
0Bl : "Main Program Sueep (Cycle)™
Comment:
iféi{w;:}'i'i : Title:
Comment:
h CALL FC ]
-
Ki v 4

|
[ TETFI T Errar A, 2: Info £
Press F1 to get Help. l_ 2 |offline m [Hw1 Ln2 //:

13. Through the switching of the mode switch, the program will start.
In this example, a BCD coded value can be given to the input group with the first 4 switches
(10.0/10.1/10.2/10.3).
This value can then be connected to a seven segment display that will display the first byte (AB4)
of the output module.

Forward Notes Conversion Rewiring

T I A Training document Page 21 of 21 Module B6
Last revision: 02/2002 Converting STEP 5 -> STEP 7



