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1. FORWARD

The module A4 is assigned content wise to the Basics of STEP 7- Programming.

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

!

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

Learning goal:

In this module, the reader will learn about the generation of the hardware configuration for the CPU
315-2DP and the writing and debugging of a STEP 7-Program. The module arranges the principle
procedure and shows them in the following steps by means of a detailed example.

e  Application of a STEP 7- Project
e  Generation of the hardware configuration for the CPU 315-2DP
e  Writing of a STEP 7- Program

e  Debugging of a program

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)

Forward Notes

Hardware configuration

STEP 7- Program Debug
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Required hardware and software

w

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
Software STEP7 V 5.x
MPI- Interface for the PC (e.g. PC- Adapter)
PLC SIMATIC S7-300 with the CPU 315-2DP and a minimum of one digital In- and Output

device. The inputs must be led out of a switch bay.

Example configuration:
Power supply: PS 307 2A

CPU: CPU 315-2DP

Digital inputs: DI 16x DC24V
Digital outputs: DO 16x DC24V /0.5 A

4 S7-300 with
315-2DP CPU

Forward

Notes

Hardware configuration

STEP 7- Program Debug
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2, NOTES FOR THE APPLICATION OF THE CPU 315-2DP

The CPU 315-2DP is a CPU that is combined with an integrated PROFIBUS DP- Interface.

=e

The following PROFIBUS- Protocol profiles are available for the CPU 315-2DP:

- DP-Interface as Master in accordance with EN 50170.
- DP-Interface as Slave in accordance EN 50170.

The PROFIBUS-DP (Subsidiary Peripherals) is the protocol for the connection from the subsidiary
peripherals/field equipment with a quick reaction time.

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

The operation efficiency is sufficient for training purposes in each case with the following data:
- 16K statements. 48Kbyte workspace 80Kbyte build space.

- 1024 Byte DI/DO

- 128 Byte AI/AO

- 0,3 ms / 1K instructions

- 64 counters

- 128 Timers

- 2048 bit memories

Forward Notes Hardware configuration STEP 7- Program Debug

T 1A Training document Page 6 of 23 Module A4
Last revision: 02/2002 Programming of the 315-2DP CPU



SIEMENS

Automation— and Drive Technology- SCE

=ie

GENERATION OF THE HARDWARE CONFIGURATION FOR THE CPU 315-2DP

File management takes place in STEP 7 with the SIMATIC Manager. Here e.g. program blocks can
be copied or be called for further processing with other tools by clicking with the mouse. The
operation corresponds to the standards usually seen in WINDOWS

95/98/2000/ME/NT4.0. (in such a way e.g. With one right click from the mouse button, one is able to
receive the selection menu to each module).

In the folders SIMATIC 300 station and CPU, the structure of the hardware of the PLC is illustrated.
Therefore such a project can always be seen as hardware specific.

In STEP 7, each project is put into a firmly given structure. The programs are stored in the following

directories:

Project:

The directory contains the
hardware (e.g. SIMATIC 300
Station) and the sub structure
(e.g. MPIl and PROFIBUS).

1% Hardware - C:\Siemens\Sten7\Examples\ZEND!_{1
Blocks

Brraounce Filez

SIMATIC 300-St&tion
-[@ crU
B- gram(1]

& Filez

SIMATIC 300 Station:
Stored here are the
appropriate hardware
configuration
(Hardware/SC*1) and CPU
data.

Source Files/SO*":

Sources are placed here (e.qg.
SCL- Source Files). They can
be converted into executable
programs by translation.

™ Blocks/AP-off*":
Stored here are the
program blocks ( OB, FB,
FC, SFB, SFC, DB etc. ).

Symbols/SY*":
Stored here are the symbol
lists for symbolic addressing.

PU:
The S7 program and
the interlaced
connecting partners
(Connection/CO*")
are registered here.

*! Terms are from STEP 7 Version 2.x

S7-Program: The user
programs (Blocks/AP-off*"),
symbol tables (Symbols/SY*"),
and Source files(Source
files/SO*") are administered
here.

Forward Notes
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In the folders SIMATIC 300 station and CPU, the structure of the hardware of the PLC is illustrated.
This is done here for the special case of a configuration with the CPU 315-2DP. Another clock
memory should still be configured and the addresses of the inputs and output modules should be
adjusted.

=e

The user must implement the following steps in order to provide a project in which the solution
program can be written.

1. The main tool in STEP 7 is the SIMATIC Manager, which can be opened with a double click on
the icon ( —> SIMATIC Manager).

SIMATIC Manager

2. STEP 7- Programs are managed in projects. Each project can be newly created ( — File —>
New).

K] SIMATIC Manager
PLC “iew Options ‘Window Help

Mew...
‘Mew Project' wizard...
Open
Open Yersion 1 Project

Cirl+h

S¥ Memory Card 3
Memary Card File >

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

Archive
Retrigve...

Fage S,
Latela elds..
Print Setup...

1 startup [Project] -- C:ASiemens\Stepf\E xamples'Zen1_03

2 Hardware [Praject] - C:\Siemens\Step?iE xamples'Zenll_01
JPROJECT-PROFIBUS [Project) -- C:\SiemenshStep FAE samplesiexpb
4 Accessble Nodes

Exit Al+F4

Creates a new project or a new library. 4

Forward Notes Hardware configuration STEP 7- Program Debug
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3. Give the project the Name 315_2DPCPU ( —» 315_2DPCPU — OK).

Hew I

Uzer projects | Libraries I

Namel Storage path |
startup  C:ASiemenzhStep ™S Pprojatartup

M ame: Tvpe:
|315_RDPCPU Fraject =]
Storage location [path):
IE: YWSiemenshStep S Fpro) Browse.. .

0k Cancel Help

4. Insert a SIMATIC 300-Station (— Insert — Station — SIMATIC 300-Station).

HSIMATID Manager - [315_2DPCPU -- C:\Siemens\Step7\57proj\315_2dpc]

@E\Ie Ed\tM FLC “iew [Options Window Help ;Iilﬂ
0lz(e2 Station
Do g e
@m‘ Pragram
T N 4 SIMATIC PC Station
o7 Block . 5 Other station
e B SIMATIC 55

7 Safivae b 2PGRC

Spmbzal Tl
Exfermal Soume. .

Inzerts SIMATIC 300 Station at the cursor pasition.

Forward Notes Hardware configuration STEP 7- Program Debug
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Open the configuration kit by double clicking on ‘Hardware’ (— Hardware).

ESIMATIE Manager - SIMATIC Manager - [315_2DPCPU -- C:ASiemensY5tep7yS7proji315_2dpc]

@Elle Edit Inset PLC “iew Options Window Help

ETE
D|[E=] £ E=le] [ = 2 =5 e )
%SHJDPCF‘U

B SIMATIC 300(1)

Press F1 ta get Help

6. Open the hardware catalog by clicking on the symbol (— ).
The contents are divided into the following modules:

- PROFIBUS-DP, SIMATIC 300, SIMATIC 400 and SIMATIC PC Based Control,
All components, blocks and interface modules for your assembled project are shown there.

[IHW Config - SIMATIC 300(1)

Station Edt |nsert PLC ‘iew Options Window Help

Oz a8 el wlul ofF 2

TN SIMATIC 300(1] (Configuration) -- 315_2DPCPU [_TO] =]

Hardware Catalog

2| Profile IStandard j
ﬁl PROFIBUS DF

%85 PROFIBUSPA
- SIMATIC 300

«| |- SMATIC 400
4 I LlJ : SIMATIC PC Based Control 300,400
-8, SIMATIC PC Station
ﬂﬂ SIMATIC 300(1)
Steckplatz | Bezeichnung |
I

£
PROFIBUS-DP slaves for SIMATIC 57, J
M7, and C7 [distributed rack)

i Displays catalog [ondaff).

s

Forward Notes Hardware configuration STEP 7- Program Debug
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Double click on Rail ( - SIMATIC 300 - RACK-300 — Rail ).

7.
[ HW Config - SIMATIC 300(1)
Station Edit |nget PLC Yiew DOptions Window Help
D[(3-1% (%] &| e sl 2D %8 K]
Al SIMATIC 300(1) (Configuration) -- 315_2DPCPU A= B3 | Hardvware Catalog
21 Profile IStandard j
=9 PROFIBUIS DP
B2 PROFIBUS P&
= D C7
4 | _.|—I -3 CP-300
:Iﬂ SIMATIC 300(1)
Steckplatz I| Bezeichnung | D M7 EXTENSION
- PS-300
IO RACK-300

#-Fl SIMATIC 400

&-F SIMATIC PC Based Control 300/400
-8, SIMATIC PC Station
BES7 390-17770-0440 )
Available in various lengths =

Afterwards, a configuration table for the structure of the RACK 0 is blended in automatically.
Forward Notes Hardware configuration STEP 7- Program Debug
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8.  Now all modules which are in the material rack can be selected and inserted in the configuration
table from the hardware catalog. To perform this action, you must click on the indicator of the
respective module, hold the mouse button and drag & drop the item into the configuration table.
We will begin with the power supply PS 307 2A (— SIMATIC 300 —» PS-300 — PS 307 2A).

@;:HW Config - SIMATIC 300(1) 9= &3 I
Station Edit Inzet PLC Wiew Options Window Help

D|cs{=-[® % S sl 2 |

T SIMATIC 300(1) (Configuration) -- 315_2DPCPU Hardware Calalog

Brofi [Standard =l
PROFIBUS DF

» rl -3 P00

a0 CPU-300

- FM-300
- :l [0 UR w0 Gateway

Slat Module Order number Firmware | ...} [.. | G.. | C.. | D 1M-300

1 D M7-EXTENSION
{1 Ps-300

PS5 307 104

PS5 307 24

PS5 307 Ba

A4

Sh-300

- SIMATIC 400

- SIMATIC PC Based Control 3004400
-8, SIMATIC PC Station

==t eo | oo~ [ o [ = e

==

BESY 307-1BADD-0450 ?.<|
Load supply voltage 120/230 VALC: 24 —
WDC /24

Insertion possible Cha

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.

Forward Notes Hardware configuration STEP 7- Program Debug
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9. Inthe 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).

E{;HW’ Config - SIMATIC 300(1)

Station Edit Ingett PLC “iew Options ‘window Help
D|[2-19 (%] & Fele| sl =@ 22 x|
ﬁ"l SIMATIC 300(1) (Configuration) -- 315_2DPCPU Hardware Catalog

i PS 307 24 -

FPrafile I Standard

=-{_3 CPU-300

-0 CPU 312 IFM
0-{C] CPU 312C
71 CPU 313

73 CPU 213C
«-{_] CPU 313C-2 0P

[
[
[
: @
[#]- CPU 313C-2 PP
=] o :
[
[
[
[

bl L«

-
[ﬂ&mm
|
-
4

i3 CPU 314
0 CPU 314 IFM
#-(Z3 CPU 314C-2DP

Slot todule Order humber Firmware: L 8] C. I
PS 307 24 EES7 307-1BAOD-0AA0

7 CPU 314C2 PP

7-{_] CPU 315

2

3

4 =3 CPU 3152 DP

: - [B) BES7 315-24F00-04B0
: |8 sES7 315-24F01-04E0
7

]

3

1

1

8 6ES7 315-24F02-04B0

0
1

BEST 315-24FE2-04E0
- BEST 315-24F83-04B0
-0 CPU HE
-3 CPU 31E-20DP
-3 CPU 3182
=] CPUE14 |;|

»

4

|
BESF 315-24F03-04B0 - {<|
64 KB work memory; 0.3 ms/1000 =
instructions; MPl+ DP connection
[DF magter or DF zlave]; multi-tier LI

Press F1 to get Help. Cha .~

10. In the following dialog the integrated PROFIBUS- Interface is adjusted. We will not be adjusting
anything here, so click OK ( —» OK).

[ HW Config - SIMATIC 300(1) S [= kS
Station Edit |nset PLC View Options Window Help
Dlcsla-® (% 8| (e sl SfF 2w
I ] SIMATIC 300(1) [Configuration) - 315_2DPCPU =1k s Catalog
;]‘ Bofle [standad 7]
12 PS5 307 24 - - CPU-a00 =l
3 {1 CPU 312 IFM
2 x
3
4 n General  Parameters | T
—————— C20F
Addhess E =~ WC2PP
2|0 v ;
Al s Module 41
1 R c2or
1= 2P
| o — Subret 5
| T | Hew.. 520P
I 7 315.24F 000480
I 5 Plopeieon, 7 315-24F01-0AB0
7 7 315:24F02-04B0
T DeEie: 7 315:24F03-04B0
3] V1.0 f
0] v1.1
1 V1.2
— 7 315.24F 820480
7 315:24F 830480
[
620P
[ o | Abbrechen | Hilfe 82
: 4 =
L« I
ES7 315 26F 03 0AB0 - 3
64 KB work memory; 0.3 ms/1000 -
instructions; MPl+ DP connection
(O master o1 DP slavel; mulitier |
Insettion possible [Cha 4
Forward Notes Hardware configuration STEP 7- Program Debug
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11. In the next step we drag the input module for 16 inputs into the fourth card location. The part

number of the module can be read off on the front (— SIMATIC 300 - SM300 — DI-300 — SM
321 DI16xDC24V).

E{#:Hw Config - SIMATIC 300(1) =1 E3 I
Station Edit Inset PLC Wiew DOptions Window Help
Df2le-® % & =le| bbbl ofE 2 x|
HIISIMATIC 300(1) [Configuration) -- 315_2DPCPU L[] | lacuiEEE
=] | Ectie [stanad =]
1 PS 307 24, - =T =]
2 CPU 315-2 DP =23 5M-300
A O H-{C Al300
3 -0 Al/a0-300
4 DITExDC24Y =10 40-300
3 hd =11 DI-300
< | v [ SM 321 DITEx 24 VDL, i
|4 5 321 DI1Ex 4812500
:I:I [ UR SM 321 DNBRACT20/23
SM 321 DIB=ACT 20
Slot Maodule Order number Firrnware | M. | 1. | 0. | C.. | S 321 DITEwACT20V
1 | Ps 30724 EEST 307-1BAND-04A0 Sl 321 DITEDC24Y!
2 CPU 3152 DP GES7 315-2AF03-0ABD ¥1.1 2 SM 321 DNB=DC24Y
Aum ]E 5 R SM 321 DIEDC24Y
3 SM 321 DIEDC24Y
4 D1ExDC24Y EEST 321-7BHE0-04B0 0.1 SM 321 DNB=DC24Y
5 SM 321 DNB=DC24Y
E SM 321 DIEDC24Y
7 S 321 DIZ2ACT 200
8 SM 321 DIZ2:DC24Y
a SM 321 DIZ2:DC24v
1o SM 321 DI=MAMUR, Ex
11 S 321 DISRAC1 204230
S 321 DISRACT20/230
SM 321 DIgRAC230
- | SM 321 DIgwACI0y =
E D [
EEST 321-7BHE0-04E0 3
Diigital input module DI 16524 YDC, with —=
hardware and diagnostic interupts,
extended environmental conditions
Inzertion possible [ Chy

Note: Card location number 3 is reserved for connection modules and must always remain empty.
The part number of the module is indicated in the footer of the catalog.
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12. In the next step, we drag the output module for 16 exits into the fifth card slot. The part number

of the module can be read off on the front (— SIMATIC 300 - SM300 — DO-300 —» SM 322
DO16xDC24V/0,5A).

W Config - SIMATIC 300(1)

Station Edit Inset PLC Wiew Options ‘Window Help

D=z~ %) S siln| ST %) w2l

T SIMATIC 300(1) (Configuration) - 315_2DPCPU

FPrafile I Standard j

PS5 307 24, HES

CPU 3152 0P
oF

{ DIEsDC24v
[ DOlExDC24v 054

[C3 Do-300 =]
SM 322 DO1ERACT 20V /0,58

SM 322 DO16kACT 20V/0.54

SM 322 DO1ERACT20V/ 230V 1A
SM 322 DO1ERDC24V/0 54

SM 322 DO1BRDC24/0.54

SM 322 DO16RDC24V/0.54

SM 322 DO1BxRel AC120V

SM 322 DO16xRel. ACT 20v/230,
SM 322 DO32eAC1 20V /14

SM 322 DO 324D C24V/0 54

SM 322 DO4XDC15/20mé, Ex
SM 322 DO4RDC24V/10mé, Ex
SM 322 DOBRACT 20/230v 14
SM 322 DOBRACT 20/230V/24
Sh 322 DOBRAC2I0V/24,

SM 322 DOBRACZIMV/ 24,

SM 322 DOBRDC24V/0,54

SM 322 DOBKDC24V/0.54

SM 322 DOBRDC24V /28

SM 322 DOBRDC24V/28

SM 322 DOBKDC4E-125v/1 54
SM 322 DOBKREL AC230V

SM 322 DOBkRel AC230V

SM 322 DOBxRel AC230V

S 322 DOBxRel AC230V /54
I T

BES7 322-1BHS1-04A0 3
Digital output module DOTE 24% / 0.5 —
&, grouping B, extended environmental
conditions

:Iﬂ 0] UR

w Module Order number Firmnware Mo |1 ] O
PS 307 24 6ES7 307-1BA00-04A0
CPU 315-2 DP GES7 315-2AF03-0AB0 Wi.1 2
LF FEE

50

|m|b|w ;

DIT6:DC24Y GESV 321-FBHA0-04B0 0.1
DO01ExDC24Y /0,54 EEST 322-1BHET-0440 4.5

—=|=|w|m|~|®

==

Press F1 to get Help. Cha

Note: The part number of the module is indicated in the footer of the catalog.
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13 The characteristics of some modules can be changed.
(— Right click CPU 315-2DP module— insert—object properties — OK).
e.g. A clock memory can be fixed by all CPUs (— Cycle/Clock memory — v Clock memory —
Memory byte 100).

'w Config - SIMATIC 300(1)
Station Edit |neert PLC Yiew Options ‘Window Help
Dlcz(e-[2 (% & m[e| sl B[ 32 x|
TN SIMATIC 300[1) [Configuration] — 315_2DPCPU
Time-of-D ay |nterrupts I Cypclic Intermupt | Diagnostics/Clock I Pratection I Communication I -
i £ General | Startup Cycle/Clock Memary | Retentive Memory | Interupts gjg gxigﬁ
3 )
~Cucle B0 20042300 1.4
+ [ onebcz (B BuDC24V/0 54
5 [] DO1ExDCZ ¥ U pdate BT Grocessimane chslsall B0 C24WD.5¢\
KT [— '
ExDC240 /0. 54
Scan Cycle Monitaring Time [ms]: |1 50 EwRal ACT20M
:I:I [0y um Tt & e at Epele e el ID BxRel ACT20/230
L BawaCl20V14
Slat Madule Szan Cycle Load from Communication [%]: |2D oD T2 /0.5
1] PS 307 24 . Size ofithe Frocess mage I 'l 4D C18V/20ms, Ex
2.4 CPU 315-2 HuD C244/10md, Ex
sl BxaC1 204230 14
3 | 0B85 - CallUp at /0 Access Emor: INo 0B85 call up ﬂ BT 20/2300 /28
4 ||d DINE-DC24y Bt O30 420,
5 |1j DOTe«DC24 BRACZI0V /20
I BLDC24V/0, 58
7 - Clock Memary BLDC24V/0.54
g_ ¥ Clock memary BuD C24V/ 28
Tl temary Bute: |1 m B 240 /20
10 | 5004125/ 54
n | BREL AC230Y
B«Rel AC2300M
BxRel AC2300
Concel || Heb | B0 s rammme _|;|
| e I
BEST 322-1BHE1-0440 {<|
Diigital output madule DOTE 24 /0.5 =
4. grouping 8, extended environmental
conditions
Press F1 to get Help. Cha 2
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14. The addresses of the I/O modules can be changed only by S7-300 CPUs with integrated
PROFIBUS- Interface.
This occurs when the appropriate modules are double clicked and adjusted in the register
‘Addresses’. These addresses should be noted in each case (otherwise automatic address
assignment affects card location-bindings) ( — DO 16xDC24V/0.5A — Addresses — uncheck
System selection - 0 — OK).

[B2 HW Config - SIMATIC 300(1)

Station Edit Inset PLC ‘iew Options ‘window Help

D|=|E-8 %) S S| 2w

TN SIMATIC 300(1) [Configuration) -- 315_2DPCPU
' =
] S| ropeties - DO16xDC24v/0.54 - (R0/S5) X
1EDC24/058 4
z CPU 315 Goneral Addresses | 164D C24v/0.58
’3’*" il Dutput 154Fiel AC120W
+ [ oreoc: — A
i} d DO16sDCE Start: 1] Frocesz image: WD L2405
J Bt 9 IDB1-PA v[ 44D 15/ 20més, Ex
44D C24.1 O, Ex
:I:I [0 UR ™ System selection Caety 1 20477300 A1 4
A1 2072300 /28
Slot Module AT 230 2
1 | PS3072h BRAC 230V 2,
2 |j CPU 315-2 BEDC24Y./0 54
s 5D C24Y /0,54
3 | D C24V/24
4 D G004, D A
kD C48-125 /1 54
El R EL ACZ30N
7 BeFel. ACZIMY
8 | SRl AC230V
3| BaRel. AC230V/8A
% Gl el. AC230V/BA
Cacel || Help | prol 3000400
i R
BES7 322-1BHA1-0440 £<|
Digital output module DO1E 24 /05 -
A, grouping 8. extended ervironmental
conditions
Prezz F1 to get Help. Cha 2
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15. The configuration table can be saved, translated and then downloaded into the PLC by clicking

|%| and ﬂl . The code switch by the CPU should remain on STOP! ( —» |%| - ﬂl)

W Config - SIMATIC 300(1) =] B3 |
Station Edit Inset PLC Miew Opton: “window Help

Dl[s-® % &l sinlain| S 28] a2

T[] SIMATIC 300(1) [Configuration] — 315_2DPCPU

[_[O] =]

Prafile IStandald j
[ -] sM322D0160C2ev/058 4]

1 PS 307 24 - SM 322 DO1ExDC24V/0.54
2 CPU 315-2 DP SM 322 DO1EDC24Y/0.54
A £ SM 322 DO1ExRel ACT 20V
3 SM 322 DOTExRel ACT200 /230,
4 DINE=DC24Y SM 322 DO32:A01 20 4
5 [ SM 322 DO32ADC24Y/0.54

DOTE-DC24Y /0 54 v|
4 I L3

<= | () UR

SM 322 DO4xD OIS 20mé, Ex

SM 322 DO4RD 24 Omé, Ex

SM 322 DOBRACT20/230 14

SM 322 DOSRACT20/2300 /7 28

SM 322 DOBwACZA0M /28,

SM 322 DOSRACZIM /28

SM 322 DOSRDC24v/0.58

SM 322 DOSRDC24v /058

SM 322 DOSD L2428

SM 322 DOSRD 24728

SM 322 DOSxDC43-125¢/1 .54

SM 322 DOBxREL ACZ30V

SM 322 DOSxR el ACZI0

SM 322 DOSxRel ACZI0V

SM 322 DOSxRel ACZ30V/38

- | 5M 322 DOB«Rel AC230V/84
Special 300

ATIC 400

ATIC PC Based Control 3004400

ATIC PC Station

Order number Firmware | .| | f] Co. |
EES7 307-1BAD0-0440
BES7 315-2AF03-0AB0

V1.1

=|=|w|m |~

==

4 I »
BEST 322-1BHE1-02440 ﬂ
Digital output madule DO16 24% /05 -
A, grouping 8. ertended environmental
conditiohs

Press F1 ta get Help Chg 2
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4, WRITING OF A STEP 7- PROGRAM

@ The program which can be debugged is written in the statement list (STL) and contains only two
lines.

The frequencies of the cycle memory byte MB100 in the activated hardware are given out to an
output byte here.
Symbol table:

MB100 clock clock memory byte

QBO QB output display

A period length/frequency is assigned to each bit of the clock memory. The following assignments
i apply:

Bit: 7 6 5 4 3 2 1 0

Period length (s): 2 1.6 1 0.8 0.5 0.4 0.2 0.1

Frequency (Hz): 0.5 0.625 1 125 2 25 5 10

16. In the SIMATIC Manager select the folder Blocks.( — SIMATIC Manager —Blocks)

QSIATIC Manager - [315_2DPCPU -- C:\Siemens\Step7\57projv315_2dpc] [_ (O] x| I
@ File Edit |nzert PLC “iew QOptions Window Help _I_I- g ﬁl
D27 & []e) bl [o ) [F == @ [ 1% %2l w2
(5 B 315 2DPCRU
E|- SIMATIC 200(1) D
E‘"' CPU 152DP Suystem data OB1
El{=1 57 Progiam{2]
(B Souces
e
Press F1 to get Help. 5
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% File Edit |nset PLC “iew Option: indow Help _|& il
Dle|s|7| [5@|e] @l [o = P
% 215_ZDPCPU
-] SIMATIC 300(1]
= crums20p
={=1 57 Program(2)
~{H] Sources
42 Blacks

Press F1 ta get Help. 4

18. Accept the options of the OB1 block with OK. ( »>OK).

Properties -

Organizationsbaustein

General - Part 1 |GeneraI-F‘arl2| Callz | f—'«ttril:uutesl
Marnie:

Symbolic Marme; |

Symbol Comment; |

Created in Language: 5TL -
Project path: I
St [oc:ati
o [C/\Slemens"StepT S 7proir 315 2dpe
Code Interface
Date created: 15/08/2002 12:53:27
Last modified: 07 02/2001 030343 15/02/1996 04:51:12
Carnmet: "Main Program Sweep [Cycle]” ﬂ

=l
Cancel | Help
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19. There is an editor provided with LAD, STL, FBD: Program blocks that gives you the possibility
to edit your STEP 7- Program accordingly. In order to do this, the organization block OB1
should already be opened within the first network. The first network must be highlighted in order
to create the first operation. Now you can write your first STEP 7- Program. Individual programs

in STEP 7 are usually divided into networks. A new network can be opened by clicking on the
HH
network symbol £221.

Note: Comments on program documentation are separated from the program instructions by the
character sequence ‘//".

ELADJSTLIFBD - 0B1 BmEE
File Edt Inset PLC Debug Yiew Options ‘window Help

= = e e  w  e A

m 0B1 -- 315_2DPCPUASIMATIC 300(1\CPU 315-2 DP

Declaration |Hame

0.0(tenp OB1_EV_CLA3S BYTE ts 0-3 = 1 (Coming ewent), Bits 4-7 = 1 (Ewent classz 1)

1.0(tenp OB1_SCAN_1 BYTE (Cold restart scan 1 of OB L), 3 (Scan 2-n of 0B 1)

2.0(tenp 0B1_PFRIORITY BYTE (Priority of 1 is lowest)

3.0|teup 0Bl OB _NUMBR BYTE (Organization block 1, OB1)

4. 0| tenp 0B1_FESERVED 1 BYTE served for aystem

5.0|tenp OEl_RESERVED Z BYTE served for aystem

6. 0| tenp 0El_PEEV_CYCLE INT cle time of previous OBl scan (milliseconds)

§.0|cenp OE1_MIN CYCLE INT nimm cycle time of 0Bl (milliseconds)

10.0|tenp 0Bl _MixX CYCLE INT aximim cycle time of 0Bl (nilliseconds)

12.0|tenp 0El_DATE_TIME DATE_AND_TIME te and time 0Bl started

-

OBl : Clock memory j

COmment: ‘

Comment.: ‘
L ME 100 #/Load clock memory
T )} 1] A/Transfer clock mewory into output bit
[~
Press F1 to get Help 2 [affline Abs [Nwi Ln3 Insert |Cha 4
In the network L MB 100  //Line 1

T QBO /ILine 2
line 1 activates the clock memory byte and line 2 transfers the index into the output byte. The 8 bits of
the output byte in the different frequencies of the clock memory bit should flash.

Note: The address of the output byte can be different depending on hardware configuration.

Forward Notes Hardware configuration STEP 7- Program Debug

T 1A Training document Page 21 of 23 Module A4
Last revision: 02/2002 Programming of the 315-2DP CPU



SI E M E N S Automation— and Drive Technology- SCE

5. DEBUGGING OF THE STEP 7- PROGRAM

The STEP 7- Program to be debugged can now be loaded into the PLC. For this example, only OB1
will be debugged.

19. Save the organization block by clicking |E| and download the program by clicking ﬂl The code
switch by the CPU should remain on STOP! ( —» |E| — ﬂl)

[

D/STL/FBD - DE1 [=E3

File Edit Inseit PLC Debug Yiew [Options ‘window Help

Dl(e-la| =] blmle] o] cldl [a) ] 0 B ke Aol [ =] wf

m 0B1 -- 315_2DPCPUASIMATIC 300(1 ACPU 315-2 DP - [O] x|

Declaration (Hame

0.0|tenp OBl EV_CLASS EYTE ts 0-3 = 1 (Coming event), Bits 4-7 = 1 (Ewvent class 1)

1.0|temp OB1_SCAN_1 BYTE iCold restart scan 1 of 0B 1), 3 (Scan Z-n of OB 1)

2.0|temp 0B1_PRIORITY BYTE iPriority of 1 is lowest)

3.0|tenp 0B1_0OB_WIMBR BYTE iOrganization block 1, OB1)

4.0|tenp 0B1_RESERVED 1 BYTE served for syatem

5.0|temp 0B1_RESERVED 2 BYTE served for syatem

6.0|cenp 0B1_PREV_CY¥CLE INT cle time of prewious 0Bl scan (milliseconds)

&.0|cemp 0Bl _MIN CVCLE . INT nimum cycle time of 0Bl (milliseconds)

10.0|cenp OBl _Mix CYCLE INT imum cycle time of OBl (milliseconds)

12.0|cenp 0Bl_DATE_TIME DATE_AND_TIME Date and time 0Bl started

N

0Bl : Clock memory j

Comnent: ‘

Comment: ‘
L M l00 //Load clock memory
T [} 1] //Transfer clock memory into output bit
=
Press F1 to get Help, 2 [offline [abs [Nw1 Ln3 Insert [Cha 7
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20. By switching the code switch to ‘RUN’, the program can be started. After it is started, the

program in ‘OB1‘ can be observed by clicking the symbol E (— IE ).

LAD/STL/FBD - DB1 M= B
File Edt lnsel PLC Debug View Dptions Window Help

N = T = I = e ) 2| | 3 0 e s = = e

m 0B1 - 315_2DPCPUNSIMATIC 300(1ACPU 315-2 DP |- [O] %]

Declaration |Hame

0.0|cenp 0B1_EV_CLASS BYTE = 1 (Coming event), Bits 4-7 = 1 (Ewent class 1)

1.0|tenp OBL_SCAN 1 BYTE 1 (Cold restart scan 1 of OB 1), 3 (Scan 2-n of OB 1)

2.0|tenp 0Bl_PRIORITY BYTE 1 (Priority of 1 iz lowest)

3.0|tenp (B1_0B_MIMER BYTE 1 {Drganization block 1, OBL)

4., 0|tenp 0B1_RESERVED_L BYTE Reserved for system

5.0|temp 0B1_RESERVED 2 BYTE Reserved for system

6. 0|tenp 0Bl_PREV_CYCLE INT Cycle time of prewvious OBl scan (milliseconds)

8.0|temp 0B1_MIN_CVCLE . INT Minimum cycle time of 0Bl (milliseconds)

10.0|tenp 0BL_Mix CYCLE INT Maximum cycle time of 0Bl (milliseconds)

12.0|tenp 0El_DATE_TIME DATE_AND_TINE Date and time OBl started

-

0Bl : Clock memory j

Comment: ‘

L MB 100 //Load clock mewory
T QB a J/Transfer clock memory into output bit
[l
Press F1 to get Help 2 [offine [8bs Nw1 Ln3 llnset [Chg %
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