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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 A7 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 which are helpful for error searching.

Debug functions
Online- functions

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)
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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

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

w

<+
2STEP7
3 PC Adapter
4 SIMATIC S7-300
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2. TEST AND ONLINE FUNCTIONS

In the following section, the debug and on-line functions are introduced and can be tested e.g. with the
STEP 7 project ‘Startup' from module A3 — ‘Startup* PLC- Programming with STEP 7.

In STEP 7, many different debug and diagnostic functions are available. In order to use the functions,
the following steps must be implemented:

1.  First openthe LAD,STL,FBD Program blocks tool. (® Start ® Simatic ® STEP 7 ® LAD, STL,
FBD Program blocks).
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3. Open a block from the CPU Online or Available nodes ( ® Entry point: Project ® Name ®
Online ® Choose block ® OK).

Open
Entry paint: Wiew:
IF'loiect j IEomponent wigw j & Online ¢ Offline
M ame: Storage path
Istartup j IC:'\S iemens\Step 7S Tprof S TARTUP Browse... | e
- startup = OB1 i SFBO0
E|{:| 57 Program(1] <= SFE1 3 SFRZ2 3 SFB3
42 Blocks 4o SFB4 3 SFER o3 SFB32
<+ SFE41 i SFR42 i SFE43
{3 SFE44 i SFR4E 3 SFB47
=+ SFE48 i+ SFB49 £ SFBED
= SFEET 3 SFEE2 i SFBE3 j
Object name: |FC'I
et IAII that can be processed j

Cancel | Help |

Note: Since STEP 7 V5.x can also access a project from Offline, make sure to access a
block from the Online functions!!!
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4. Now the variables can be monitored and modified from the PC under the menu option ® PLC
with ® Monitor/Modify Variables and accessed on the diagnostic functions® Module
Information and ® Operating Mode. From here one can also request ® Clear/Reset and ®
Set Time of Day adjustments.

Filz Edit [nzert Debug “iew Optioh:  Window  Help

~ Download Chrl+L
0| = | &~ = [o
—|—|L|E Select Online CPUL.
LGy Display Force Values Clrl+2t+F

tanitart odify Wariables

|
todule Infarmation. . Ctrl+Dr
Operating Mode. . Clrl+l
Clear/Reszet. .

Set Time of Day...

5. Ifthe function ® Variable Monitor/Modify was selected, several operations can be
monitored and modified.

5.1. In addition, the necessary operands must be registered in a table and their format must be
selected.

Fislar - Variable_T able1

Table Edit [nsert PLC Yasable Vew Options Window Help

| D@l 8 &|sle|of of x| =] 2] wf| slsr|] &l o

Vanable_Tablel

1240 EIN
Qs 124 fDEC

T 1 SIMATIC
Mw 100 EIN
IMw 10 THEX

Dafault
Define Defau

| = e | —

Hegadecimal
Fiazing=aim

Character

Date

:[I.'ﬂe
SIMATIC Time:
Tiizne e Eran
Cournter
Harrter
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5.2. Now the times ( ® Trigger ) for monitoring and modifying need to be accessed.

2 dow  Help

R C— o] ] o
= core N | C1]

Update Moritor Values — F7

M 10 HER Eroble Perishiers Giutmuts: Shit=3

b I ! fetivate Hodityeles F9
2

3 Hadimsddesste i Ll
4 Mw 100] BN [aiiofddees e h GhilvE
= ! &

B

Dizplay Force Values Al+F2
|[FAT]

Siton ForEag

Todip v Elue aslamment B3

Specifies recording conditions for the moritonng and modifving of the vana 2 [Diffne { V]

Trigger

— Trigger Point for konitoring — Trigger Condition for konitoring——

+ Beqinning of Scan Cycle  Once
" End of Sean Cycle & Evemy Cycle
= Transition to STOP

— Trigger Point for Modifying — Trigger Condition for Maodifping——

¢ Beginning of $can Cycle  Once
& End of Sean Cycle
= Tranzition ta STOP

Cancel | Help I

5.3. The operands can now be monitored ( ® Variable ® Monitor).

| Dlsl@| &l [ el colos|er] enfer]

ahle
2

Update Monitor Y alues
1 T 1240 BIN sotivste Moduifalee G4
5 aw 124 [OE
2 i = Mg Addiess fr 1 Tl
] Wi 100/ Bise et Rl s o Clrl#h
g MW 10 HE S e Pt Ged pite SHteES
""" Displsy Forcs Values AltF2
Farpe
Stop Earcing

g eidilie s Coranent #3

Starts/Stops the manitaring of the varisbles depending on the tigger condi | [Ofne T
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5.4. In order to modify, the modification value must be given beforehand ( ® Variable ® Modify).

TRBELTTD
el T30 TR - 4i
i1 1 EmeAlE [ Lo
A w100 Bl semin i @11 joe
PR e e i |eemes

ALt el pasi e of e RSt Sefrekchie) i P NOGOR S0 g T

6. Another possibility for the monitoring of operands and the debugging of an executed program is with
the function ® Debug ® Monitor.

ELAD!STL!FBD - FC1

File Edit Insett PLC Wiew DOptions ‘window Help
4 Manitar Chil+F7

D == 2, o

_|_|L|E| @l Call Ervdironmient...

{3 FC1 - startup\57  Doeration...

6.1. In STL, the logic operation result RLO, the value of the operand STA, and the contents from the
ACCU1 STANDARD are indicated behind each operand. With a right mouse click on the area
under STANDARD, the display type can be changed to the desired format.

BRLAD/STL/FBD - @FC NES
e Edi lnserl FLC Debug View Oplions Window Help

Dl & & |mie] o] w5 e <] @) 2] dHaolm] s (-] x|

43 @FC1 — startuphS7 Program(1) OMLINE o ] o New netwark
=—— | | 5 7B blocks
Rddress [Declavation |Hame Type Initial value |Conl| 4 &g FC blocks
e dhonn iR Bk g3 SFB blncks
R L P N SFC blocks
+ Al Multiple instances
Shnreseerddn OUE R R ﬁ"_lb.a,ias
T jeemp aEs——
[l | 0|

FC1 : Press with protection grid

|A Press with a protection grid should press a

Network ‘i;: Pulse press

pulse should be applied for 10 seconds when
jsensor I0.0 for the protection grid are actiwi

Decirnal
A "BO™ 1 0.0 1 1
ES 51" I ol 1 1 . -
L S5T#105 1 1 TR
51 T L 1 1
wop o 1 1
NOP o 1 1
oy o 1 1
nop a 1 1
Hetwork 2 : Title: - %
< o S} 1
Shows the staius valuzs of this column in hexadesimal fomat <R gbs | G
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6.2. The signal chart can be monitored in a LAD.

Hetwork 1): Fulse press

Py Y —

& pulse should be applied for 10 seconds wheh the start-b
sensor I0.0 for the protection grid are actiwiated.

TR o r & IMPULS E

S5TH#10s . H
§5T#103—TW  DUAL— .,

6.3. The signal chart and signal state can be monitored in a FBD.

prrzzzzzaam

Hetwork 1: Pulse press

P

sensor I0.0 for the protection grid are actiwviated.

4 pulse should be applied for 10 seconds when the start-button I0

i =2
"BO" T1
1 | S_IMPULS |
I '3 DUAL —...
S5TH#10s 'S5THOMS

§5T#105 —TW DEZ =—...

Forward
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7. The diagnostic function Module Information makes an exact diagnosis possible of the
system states regarding memory efficiency, communication, as well as cycle loading
and offers detailed information about the selected CPU (® Module Information ).

The Diagnostic buffer, which logs the last 100 operating state modifications and error
messages on the CPU as a ring buffer, is important for finding errors. Thus
programming and hardware errors can be located fast and effectively ( ® Diagnostic

Buffer).
ﬁlh’lodule Information - CPU 314C-2 PtP ONLINE o ] |
PBath: |startup\8? Frogram(1] Operating mode of the CPU; & STOP
Status: 24 Enar Mat a force job
Timne System | Performance Data | Communicatiorn | Stacks
General Diagnostic Buffer | temary | Sican Cycle Time
Events: ™| Eilter setfifas active
Mo, | Time of day Diate Event -

0410494 STOPR: ir iztency in the configuration data

2 08:32:13: 767 pm 0410434 Mode transition from STOP to STARTUP

3 08:32:12:292 pm 0410434 Formating of a MMC executed

4 08:32:07:267 pm 0410434 STOP caused by PG stop operation or by SFB 20 "STO..

L5} 07:01:02:677 pm 0410494 Maode transition from STARTUR to RUN

E 07:01:02:676 pm 0410434 Reguest for automatic warm restart

7 07.01:02: 366 pm 04410494 Mode transition from STOP to STARTUP

8 07:00:59:384 pm 04/10/94  Power on backed up LI
Detailz on Event: 1 of BB Ewent|D: 164 4354

STOF: inconsistency in the configuration data -

occured when checking Parameters for internal consistency

Mo consistency entries assignable

Error type: Parameter field incomplete

Frevious operating mode: STARTUP [warm restart]

Requested operating mode: STOP (internal) ;I

Save bz | Settings... | [ e Block: Help on Event |
Close I Update | Erint... | Help |

8.  With the diagnosis function Operating Mode, these errors can be understood and affected.
(® Operating Mode)
Operating Mode E

Path: Istartup‘\S? Pragram(1]

Current Operating kode: STOP
[Enld HEstart |
Hiot Hestart |

e |
Current K.epawitch Setting: RLIM-P
Last Operating Mode:; STARTUPR
Update | Cloze Help
Forward Debug- and ONLINE- Functions
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9. With the function ® Clear/Reset, one can request a reset of the program equipment.

Clear / Reset |

& Path:
Istartup'xSF" Program(1]

kemaory Reset rezets the module.

Al uzer data [including the hardware configuration) are
deleted and all existing connections ta the module are
cleared.

Do vou really want to execute Memory Reset?

Help |

10. The time of day and date can be actuated with the Set Time of Day or accepted from the
program equipment. (® Set Time of Day)

Set Time of Day |
Path: Istartup"«S? Programi(1]
Date: Timne of 0'ay:
PG /PLC time: {09705/ 02 [11:45: 44 am
Module time: |n4 410 /94 IIZIEI 28 21 pm
W Take from PG/PC

Ertended =

Cloze Help
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