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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 A6 is assigned content wise to the Basics of STEP 7- Programming.

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

l

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

|

A

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 will learn the tools to the program documentation and saving of STEP 7-
Programs.

Symbolic addressing

Saving of programs in the EPROM-Memory Card of the SIMATIC S7-300
Archiving and retrieving STEP 7-Programs.

Viewing of the reference data to a STEP 7- Program

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 Symbols EPROM-Memory Card Archive / Retrieve Reference data
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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. 65MB free hard disk space
2  Software STEP 7 V 5.x
3 MPI- Interface for the PC (e.g. PC- Adapter)
4  PLC SIMATIC S7-300
Example configuration:
- Power supply: PS 307 2A
- CPU:CPU 314
- Digital inputs: DI 16x DC24V
- Digital outputs: DO 16x DC24V /0.5 A
>
2STEP7
3 PC Adapter
4 SIMATIC S7-300
Forward Symbols EPROM-Memory Card Archive / Retrieve Reference data
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2. SYMBOLIC ADDRESSING

Symbolic addressing makes it possible to work with symbols (e.g. MOTOR_ON) in place of addresses.
The symbols for inputs, outputs, timers, counters, bit memories and blocks are deposited into a symbol
table.

The production of a symbol table for the project ‘startup‘ from module A3 — ‘Startup‘. PLC programming
with STEP 7 is accomplished as follows:

1. Open symbol table (® Symbols).

WJ SIMATIC Manager - startup [_[O] <]
File Edit [nset PLC VWiew DOption: “Window Help

] =2 e A = T ™ [heres =9 I

127 startup - C:\Siemens\Step7\S7proj\startup

shartup
=23 57 Progiam(1)

(B Sources
|23 Blocks

Sources Blocks

Press F1 1o get Help

2. Queue operands in the symbol table ( ® Symbol ® Address ® Data type ® Comment ) and
save the symbol table ( ® Symbol table ® Save).

ﬁﬁymhul Editor - startup’57 Program[1]A\5ymbols
Symbol Table  Edit Inzert Wiew Optonz  Window  Help
S|d 8| &[w@ o« [~ =13 N
startupiS¥ Program(1\Spmbols M=l E3
Symbol Address |Data type Comment
1 |BO | 0.0 BOOL Protection grid
Z2 |51 | 0.1 BOOL Start-Button
3 [¥YO Q 4.0 [BOOL  [5/2 Directional valve for press cyclinder
4 |
Presz F1 to get Help. Mk S
Forward Symbols EPROM-Memory Card Archive / Retrieve Reference data
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3. Inthe tool LAD/STL/FBD, the blocks (e.g. OB1) can now be selected with the symbolic
addressing representation type.
(® View ® Display with ® Symbolic Representation ® Symbol Information ).

ELAD/STLIFBD - FC M= E
Fle Edt Inset PLC Detug [EEMN Options Window Help
0l=(2~ [ « Laldlog Chikk If—l e[ wol 1o == n2 |
DiS=-@| & &l E = == e »|
CRO IR s and Warmings B4 Mew network.
= -
W m FC1 - startup'57 Prafiei] Ctrls1 -] Bitlogic
1= STL Chis2 (X Comparator
[hddress [peclaratic , rpp ik [-{ag Converter
B = -] Counter
[ [t ey -{pg DB cal
— # [Tl aration e (5] Jumps
— -1 Integer fct
Hv olic [:]-28 Floating-point fet.
: Zoomn bt ¥ Symbol Informatien CikShitsl] [ | 1 (5 Move
Zoom Out e v Symbol Selection Cti7 [#)-36 Progiam contral
- me F“ } R Comment CHHShift, - Shift/Fiatate
| £00m Factar... v Address [dentification Ee-ER) Status bits
| v Toakar E
Breakpaint Bar
-  Status Bar
Colurm Wit
4
:l Update View F5
FC1 : Press with protection grid
i (-3 Word logie
L ] (g8 FB blocks
L LR [ FC blocks
Comments: (-4 SFB blocks
-8 SFC blacks
-G Multiple instances
& 61 Jll Libraries
- T1
S_PULSE
w51 —] —s BIf-...
$5T#105 —TV  BCD ...
.. —R o
. . Bssign parameters o g
Symbol information: and start pulse timer. 4
0.0 B0 Protection grid 7
Th a1 - =
Displays symbols instead of absolute addresses (on/olf) 2 [offine [#bs | Insert [Cha 7

The blocks are then represented in LAD, FBD and STL with symbolic addresses as follows:

LAD:

FC1l : Press with protection grid

L Press with a protection grid should press a form for 10s.

: Pulse press

4 pulse should be applied for 10 seconds when the start-button I0.1 and the
sensor I0.0 for the protection grid are activiated.

TL
"BO” "L S_PULSE
| | 5
§5T#105 TV BIl-...
—Ir BCD |-
Symbol information:
I0.0 E0 Protection grid
I0.1 3l idtart-Button
Forward Symbols EPROM-Memory Card Archive / Retrieve Reference data
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FBD:

FCl : Press with protection grid

4 Press with a protection grid should press a form for 10s.

S

Hetwork 1: Fulse press

P

4 pulse should be applied for 10 seconds when the start-button I0.1 and the
sensor IN.0 for the protection grid are activiated.

&
TR — T1

5_FULSE
rEL — —s BIf...

SSTHL05 —TV EBCD ...

. =R 1] ol
Symbol information:
I0.0 EO Protection grid
I0.1 51 Start-Button

STL:

FC1l : Press with protection grid

L Press with a protection grid should press a form for lOs.

prrzarmzamew

Hetwork 1): Pulse press

brrxr s mraa

& pulse should be applied for 10 seconds wheh the start-button I0.1 and the
gensor I0.0 for the protection grid are actiwviated.

B "BO™ In.o -- Protection grid
ES AL In.1 -- Start-Button
L F5T#105
5P T 1
HOP o
HOP ]
HOP o
NOP ]
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3. PROGRAM SAVING ON THE EPROM-MEMORY CARD IN THE CPU

With the SIMATIC S7-300 there is the possibility for all CPUs to transfer or load a program onto a Flash
EPROM. Exceptions are the CPU312 IFM and CPU314 IFM, which have an integrated EPROM. The
requirement is that the programming device is connected by an MPI with the CPU and the code switch
on the CPU rests on STOP. Proceed as follows:

1. Inthe SIMATIC Manager, highlight the folder Blocks (® Blocks).

2. Choose the menu topic (® PLC ® Download user program to memory card).

Forward Symbols EPROM-Memory Card Archive / Retrieve Reference data
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3. Now all blocks from the project are transferred into the CPU and the EPROM memory card.

Load user program to the EPR0OM memory card on the CPL. |
Al data on the memory card of the CPU will be deleted!

[~ Load the project data also

Cancel Help

4. If the same program needs to be run on a second CPU, only the second CPU must be switched
off, so that the EPROM can be inserted. After restarting data, memory reset is accomplished

Forward Symbols EPROM-Memory Card Archive / Retrieve Reference data
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4. ARCHIVING/RETRIEVING PROJECTS

The projects in STEP 7 are very large and therefore not many can be stored on the hard disk. This is
why STEP 7 offers an integrated archiving function.

The following steps should be accomplished:
1. Close the finished project and choose Archive in the SIMATIC Manager (® SIMATIC Manager

® File ® Archive).

2. Choose project to archive and select OK (® OK).

Archiving

Uzer projects I Librariesl Sample proiectsl

Selected
User Projects: 1
Libraries:

Sample Projects: Browse... |
Cancel | Help |
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3. Select target location and file name and then click Save (® Save).

rchiving - Soleot anrchive ]
Speichern in:l‘a S7tmp j gl

|1 s7afaswn
|1 Sdbdata

D ateiname: |Startup Speichern I
D ateityp: |ﬁriv2.x-ﬁrchive [*.ar] j Abbrechen |

4.  With large projects, select Archive that goes across diskettes when necessary (® OK).

Archive - Dptions |
brchive That Goes across Diskettes:

[ Incremental Archiving
[~ Reset Archive Bit
[T Check Consistency

k. Cancel Help
Forward Symbols EPROM-Memory Card Archive / Retrieve Reference data
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5. The steps for Retrieve follows likewise in SIMATIC Manager. (® SIMATIC Manager ® File ®
Retrieve).

KJSIMATIC Manager = B3

FLC Yiew Options Window Help

£ New Ctreh
Mew Project wizard
pen, Ctre
Open Versjon 1 Project

57 Memomn Card »
Memary Card Eile »

Delete.
Reorganize.
Manage.

Achive...

Fage Setun:
Latelma feldss.
Print Setup...

1 startup [Project) - C:\SismenshStep7\S Tprojbstartup
2 Accessible Nodes

! 2 Accessible Mades [Project] - [ \SismenstGtep?5 Ppmjitest
4FOS1_CPU (Projest] - C:\SismenshStepT\a 7profsPosT_opu

Exit Al+Fd

Gets obiect from the archive. oA

6. The archive that should be retrieved must be chosen here and then opened (® Open).

Retieving - Selecton rchive L ES]
Suchen in: IES?WD j ﬁl

gi afgawy
Sdbdata

D ateinarnne: IStartup.ari Offren I
Drateitp: I.-’-'-.ri"-.J'E_:-:-.-i'-.rchive [*.ar) j Abbrechen |
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7. In the next step, choose the target location and select OK ( ® OK).

Select destination directory

F- 1 S7data =]
F-30 577

=3 sFifc

F-20 #Fiks

E-{C3 S7inf

F-3 57libs J
{:| S¥marual

F-23 57met

-1 57ngd

{:| = rvb
- F
=3 S7reg

=
4| | 3

8.  After retrieving, the target directory is shown one more time ( ® OK).

Retrieving (3020:58) Ed |

The retrieved data were stored in the project directany
'C:ASiemenzhStep ™S Fprofh S TARTLIF

[T Do not display this meszage again.

9. The built project can now be opened for follow up ( ® Yes).

Retrieve [3280:754) |

The fallowing objects were retrieved:
Projects: startup

Libraries: Mone
Do you want to open these now?
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5. DISPLAYING REFERENCE DATA

If one must incorporate something into an external program, it is helpful to be able to indicate
the program structure and further information. For this, STEP 7 offers various possibilities.

1. First the folder ® Blocks must be highlighted, and then reference data chosen.
(® Options ® Reference Data ® Display) .

_‘_'}I'l."l [T

5= ablee| | Fe=—= o prerree 0

| e st s G b ot

2. Now program structure, assignments (input/outputs, memory bits, timers and counters), cross
references, unused symbols and addresses without symbols can be chosen for a view.

% Ref - $7 Program(1) = ||
Beference Data  Edit [ Window Help
- Crozz References |
= a 1w i
ﬂ Assignment Inputs, Outputs, and Memary Bits |
B R BU  Erogram Stucture d C
address I U] Symbels Language Details
I 0.8 i Addresses without Spmbol STL Y 1 sta 1 /n
I 0.1 |3 [Eross Beferenees for Addiess STL Nu 1 Sta 2 /A
Q 4.8 | Y Eleh Hfatmation STL Ny 2 Sta 2 =
T 1 = STL HY 1 Sta 4 /5P
T 1 Fiter... STL Hu 2 Sta 1 /n
Sart...
v Toolbar
v Status Bar
Update F5
Dizplays the azzignment of the timers and counters of the current program. MLk i
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3. The data can be filtered. The option of filter can be found under (® View
® Filter).

| gﬁﬂel - 57 Program| [ [O] x|

1 Beference Data  Edit

; EI @I IE v Cross References |

Aszignment

H . H EI
I "’!:,S? [AGIELIRNNL  Program Stucture —m /C“Ck F”ter H
|| Address q WnezdEpmints Language Details [ —

1 Addrezzes without Symbal

-

-8 |k
-1 S Eross Heferenoes fon&ddiess
-8 Y Bloch | rfarmatian

=
“ar oo

Sort

v Toolbar
v Statuz Bar

Update F5

Filters the display according to specific ciiteria MLk 4

Filter reference data

Cross-Feferences I.-’-‘n.ssignmentl Program Stlucturel Uruzed S_I.Jmhalsl

—Addreszes and Address Areas —Access Type
Filter area Al
W Inputs I O Selection: [ 1w
¥ Outputs I | 2 Bt
v Eit Memon | |z~ Select the filter
[ Counters I | //optlons for the
""""""""""" . . reference data!
™ Timers I— " Only multiple assignments
= with operation "'="
I™ Des I — Columns
[ EBs I W 5 Address
[ FCs I— W B Symbal
" 5FBs, SFCs | ¥ 7 Black
v o
[ Peripheral inputs I— 8 Type of Access
. W 9 Black Language and
[ Peripheral Dutputsl Details
[ Save as standard Load Default Setting |

Abbrechen | Hife
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