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Objectives

Upon completion of the chapter the participant will ...
have an overview of the SIMATIC S7 system family
be familiar with the S7-300 and S7-400 automation systems

have an overview of the modules available for these automation
systems

understand the concept of "Totally Integrated Automation" (T.l.A.)
be familiar with the programming devices

be familiar with the PC requirements for working with STEP7

be familiar with the tools of the STEP7 basic programming package

have an overview of the most important tools used in the T.I.A.
concept

/
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What does “Totally Integrated Automation“ Mean
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The SIMATIC S7/C7 and WInAC Controllers
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S7-200 Micro Controller

Status Indicators
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S7-200: Modules / Expansion Modules (EM)
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S7 - 300 Automation System
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S7-300: Modules
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S7-300: CPU Design

CPU 314 until Oct. 2002 CPU 314 after Oct. 2002

/
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Load Memory

User Program

Hardware Configuration

CPU Memory Areas

System Memory

Work Memory

Executing Program

Address Areas

Inputs (1)
Outputs (Q)
Bit Memories (M)

Timers (T)
Counters (C)
Temporary Local Data (L)

Data Block (DB) (DlI)

Registers

Accumulators
Address Registers
Status Word
MCR Stack
Nesting Stack

Peripheral Inputs (PI)

System Messages

Diagnostic Buffer

Interrupt Stack

_ Block Stack
Peripheral Outputs (PQ)
Communication Buffer P
—
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Addressing
Byte 0 Byte 1 Byte 2 Byte 3 LSB
716(5(413|2|1(0|7|6|5(4]|3|2(1|0|7|6|5|4|3|2|1[0]7|6|5(4]3|2(1]|0
MSB (-
114 Q33 Bit
MOVE > N Y,
MD4 — — QD 12 Y
Byte
N Word -
Double Word
Control Statement
A I 3.4
Operational Part Address Part
A I 3.4
Address Parameter
Identifier ¢
| 3.4 Parameter = Byte Address and Bit Address
A
I /
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S7-400 Automation System
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S7-400: Modules
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S7-400: CPU Design

Error LEDs

Slot for Memory
Card

Mode Selector ::>
MPI/DP
Interface |:">

DP Interface

— >
External |:>

Battery Supply
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PG/PC Requirements for Installing STEP 7

Operating Systems: Microsoft Windows 2000 Professional

Microsoft Windows XP Professional

Memory on the
Hard Drive: Depending on the installation, between 400
MB and 800 MB

Mouse: Yes

Interfaces: . CP5611 (PCI) or
. CP5512 (PCMCIA) or
. PC adapter (USB)

. Industrial Ethernet
Interface (NIC)

. Programming interface
for Memory Card (optional)

/
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Installing the STEP 7 Basic Package

SIMATIC b anager
[c]STEFP 7 S7/M7/CT

Wersioh: W54+ 5P
Revizion Lewvel: K5.4.1.0

Copyright (] 1935-200E, Siemens AG. &l Rights Reserved.

Product licensed to:

Activate
through
Start menu

SIMATIC
Field PG M

Inzstalled Software: Dizplay |

@ Documentation
7 Information
@ License Management
[T ProSave

i@ sTEPS

g Station Configurator {fT) STEP-7

: ) WinCC flexible 2005
Component Mergey

v v v ¥

1/ Windows Expl
/ ‘Windows Explorer

v

L Programme

SIMATIC Manager

i

o . :

DS Eerokeu » ) ProTool ProC5 »
§ 2, Dokumente » ) Bkices ¢
S i 7)) ProTool ProRT »
§ E‘,) Einstellungen » | 57-200 Explorer ¥1.0.4.16 ’
S 7)) STEP 7-MicroWIN ¥4.0,4.16 »
i  Suchen - ;

a. [T) TDKeypad Designer ¥1.0.4.16 »
= ), Hife und Support ) WincC k
g [T PC Based Control »
8 £ Ausfibren... Drive Monitor

£ ) SIMATIC NET »
e (0] Herunterfatren.. 7] WinCC flexible 2005 Runtime ¥

&

I istart (2 & @ 3 Di\Archivel WCCFSYSI.., ] & SIMATIC Manager

I ﬁ'& HwW Config: Configuring ... ‘ /
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STEP 7 Tools

MM 57

_FiC - Interconnect blocks

Configure SIMATIC Waorkspace

Converting 55 Files

LA, STL, FED - Programming 57 Blocks
Mernory Card Parameter Assignment
MetPro - Configuring Mekworks

PID Conkrol Parameter Assignment

57 SCL - Programming 57 Blocks

57-GRAPH - Programming Sequential Contral Systems
S7-PDIAG - Configuring Process Diagnoskics
S7-PLCSIM Simulating Modules

Sekting the PG-PC Inkerface

TI 405-57 Converking TI Files

TI 505-57 Converking TI Files

S7-Hiaraph - Programming State Graphs
STARTER

SIMATIC S7
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Which PLC?
SIMATIC S7-200

SIMATIC S7-300

STEP 7 Software Packages (Examples)

Necessary

STEP 7
Micro/WIN

STEP 7 Lite

ICE

Options

fd
SIMATIC S7-300
STEP 7 S7- GRAPH
m o P
ICE ! Standard PID
2 S7- H|Graph Fuzzy ControI | control
_ B
SIMATIC S7-400 Modular PID DOCPRO TeleService
g Control
S7- PDIAG S7- PLCSIM PRODAVE
MPI
STEP 7 Professional STEP 7 S7-SCL S7- PLCSIM S7- GRAPH

/
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If You Want to Know More about the Topic “TIA*

4

/
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Moot More Information

SIEMENS
P, Cararnge
e 72 Adobe Acrobat Professional - [S7-300_Module_Specification.pdf] _ ol x|
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Programming Sequence Control Systems with S7- GRAPH

O S7-GRAPH: The tool for
programming sequence cascades

O Compatible with DIN EN 6.1131-3 ‘ S1 \

O Designed for the requirements of
production engineering

O Graphic division of the process —+ 11 +~ T4
into steps and transitions

O Steps contain actions
O Transitions check the conditions ‘ S2 \ S5 [ S6 ]
for switching to the next step
Q The following phases of B ma— - 715

automation can be
optimized with S7-GRAPH:

O Planning, Configuring S4
Programming

Debugging

Commissioning T3
Maintenance, Diagnostics

O O O O

SIMATIC S7 bate:  1/16/2012 ‘;i SITRAIN Training for
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The State Diagram Method S7- HiGraph

Q S7-HiGraph: The tool for
programming using
State Diagrams

Division of the machine into
functional units

Creating state diagrams
for every function unit

States contain actions

State diagrams communicate
using messages

Q The following phases of
automation can be
optimized with S7-HiGraph:

Planning, Configuring
Programming and Debugging
Commissioning
Maintenance, Diagnostics
Supports reusability

Position

Cam-operated Index out

switch

L £/

. \/
Z
Motor Index in
| Index
Motor '12
A2 Ty

Y Turn left

iece

Turn right

Counterbearing
lock/release

j_
v

Counterbearin

/
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Programming in the High Level Language S7- SCL
O S7-SCL: High level language for VAR INPUT O intearater
creating PLC programs Init : BOOL; // Reset output value
. - X : REAL; // Input value
O Compatible with DIN EN 6.1131-3 Ta : TIME; /I Sampling interval in ms
(ST=Structured Text)) Ti : TIME; /I Integration time in ms
O Certified according to “PLC open* olim : REAL;  // Output value upper limit
Base Level ulim : REAL; /I Output value lower limit
END_VAR
O Contains all the typical elements of
a high level language, such as VAR_OUTPUT o _
operands, terms, control statements y :REAL:=0.0; //Initialize output value with O
- _ END_VAR
O PLC specifics are integrated,
such as I/O access, timers, BEGIN
counters...) IF TIME_TO_DINT(Ti)=0 THEN  // Division by ?
OK := FALSE;
Advantages: y :=0.0;
O Well structured, easy to understand ENSEE.JRN’
program IF Init THEN
O For those knowlegeable in high level y:= 0.0
langugages ELSE N
y := y+TIME_TO_DINT(Ta)*x/TIME_TO_DINT(Ti);
O For complex algorithms IF y > olim THEN y := olim; END_|IF;
IFy <ulimTHEN y := ulim; END_IF;
END_IF;
END_FUNCTION_BLOCK
SIMATIC S7 Date:  1/16/2012 H SITRAIN Training for
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PRO1_01E.25

Automation and Industrial Solutions



SIEMENS

www.infoPLC.net

CFC - Tool for Graphic Interconnection of S7 Blocks

Q CFC (Continuous Function Chart):
Tool for graphic creation
of PLC programs
O Blocks are placed on

function charts
an d I n te r C O n n eCted ECFC - [PC57Demo_ext\SIMATIC 400-5tation[1)\CPU416-2 DP ISA\.. \AF_I(
@ Plan Bearbeiten Einfligen Zielspstern  Test Ansicht Extras  Fenster  Hilfe

O Interconnection is Dll@| 1 [E(e] 5 5] el (=] x| = g nere
possible: kT T

- between 1/O fields . I Gy ‘j

- also to blocks in

SRR S s 2 i S 2

BRRFIFSFIEE3EREES
3 1> E3ES

TH 53

other charts
53 |
- - "B_Cooling_RA1"—E CHAET ACHOD E0
O Sources and destinations ja eI CET g
41— E0 EM_0OK QEM_0OM E0 RE_COOLIMG
- o—E0 Oh_BY_LI QEXOM EOj— USTAT _H Feedbaqg
are managed in the o ow-ovtr| oo v ool
E0 START EUM EOf—
H E0 AEORT ABORTED EBOf—
m arg I n S EO0 HOLD HELD BOf—
©—E0 EESTAET TERW EBOf—
E0 EESET IDLE BOf—
D Ad nt 1—B0 SET Wscl BO|—
Va ag eS o— B0 SGEC Q3GC BOf—
ﬁBO ExT_ERE QEXT _EERE EBOj|—
- . B0 IMSTREOUT 0P _ERE EBO|—
O Program creation for o | e
g ©—E0 TIME_WON EXEC_EER EBOJ—
- o—E0 T_OPEQCA EREOR EO|—
tech nolog Ists o {eo < eerer | [ Toprac ol
(114 Z_EERG EOJ— AF_COOLIMG_EAZ2
FUMCOUNT I
1 k t- t t- STATE DU AF_COOLING_REAd
O qQulckK creation, testing

and commissioning times
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Process Diagnosis with S7- PDIAG

O Process diagnosis: Detection of
faults occurring outside the PLC

O Sensor/actuator defective, movement faulty,

8 8 & § § |

Q S7- PDIAG: Tool for configuring
the fault definition in STL, LAD, FBD

O Integrated in the development environment

o Simple formulation of fault monitoring and
message texts (during and after the
program session)

O Fault detection and criteria analysis are
conducted automatically

O Comprehensive information for the operator
on:

= type of fault -

= |ocation of fault
» cause of fault | 11.0

O Reduction of down-time

Q1.0

yd
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Testing User Programs with S7- PLCSIM

ES?—PLCSIH - SimYiew1

File Edit View Inset PLC Execute Tools Window Help
DEHE BB BEw NS
iE iE iE E @ ~@ J\ﬁ | ‘5 J‘IE iE” l][ﬁl n o+l | 1'=0|

Q S7-PLCSIM: Simulation software
for offline testing of PLC programs

O Functional program test
= on a simulated CPU ¥ RUNP
- with display/modify I/O By =

Clstop " STOP MAES |

Press F1 to get Help.

O Testing of user blocks in
= LAD, FBD, STL, S7-SCL,
= S7-GRAPH, S7-HiGraph, CFC
= S7-PDIAG, WiInCC
QO Advantages
O Faults can be detected early and eliminated

O Many tests are already possible in the office
without the final hardware

SIMATIC S7 Date.  1/16/2012 ‘ﬁ SITRAIN Training for
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Runtime Software for Closed-loop Control Engineering Tasks

c
2 Basic SW
_ o _ or
Overview 28 option
= package
o
O
PID Controller No Basic SW
Basic SW PID Control Yes Basic SW
1
Standard PID Control Yes Option
1
Modular PID Control Yes Option
1
Fuzzy Control Yes Option
1
Neuro Systems Yes Option
Closed-loop control m. Yes
S7-200™| |S7-300™| |S7-400™ C7
SIMATIC S7 bate:  1/16/2012 ‘;i SITRAIN Training for |
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PROFIBUS

Actuator-
sensor
Interface

Communicating with SIMATIC NET

Industrial Ethernet

L - :
R

onmmuni -

N

- .istributed
ROFINET' ;ei'd devi ces

- otion
1 . ontrol
istributed
ntelligence -

\“dustrial gtherne!

Actuator-
sensor
level

/
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Operator Control and Process Monitoring with SIMATIC® HMI

Process visualization Process visualization
system system
SIMATIC WinCC SIMATIC WInCC flexible
SIMATIC PG, PC SIMATIC Panels, PGs, PCs

/
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Process Visualization and Operator Control with WinCC

/ Programmmg

/ Alarm Logging Interfaces

(Message System)

. Process visualization
Tag Logging _. / Standard
/ (Archiving) 4 Interfaces
B IR
/) Report Designer y PLC
(Report System) Communication
Tl o e oS T

Siemens AG 2006. All rights reserved.
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Process Automation with SIMATIC® PCS 7

Engineering System Process terminal 1 Process terminal 2 Process terminal 3

- - -
= | ] =
|| B =

TG

~  WinCC 0S

. System bus
S7-400 as
central unit
— L TES
isv 1B ET 200M
; — |FM
-
Field devices /
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DRIVES Technology

Consistent drives spectrum for all applications

O From standard drives with 100 W
up to large drives with 50 MW

Q Motion and vector control

QO Technology-specific closed-loop
controllers

/
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SINUMERIK® and SINAMICS Drives
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/
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Training Units and Addressing

SI MATI C S7 Date: 1/16/2012 ‘? SITRAIN Training for
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Training Area Setup with S7 - 300

/
SI MATIC S? Date: 1/16/2012 ‘? SITRAIN Training for
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Module
Slot No.

I/O Address

Configuration of the S7 - 300 Training Unit

> PS CPU DI 32 DO 32 DI8/DO8
-> 1 2 4 5 6
S 0 4 8

Al 2

304

/

SIMATIC S7

Siemens AG 2007. All rights reserved.

Date: 1/16/2012 ‘ﬁ

File: PRO1_02E.3

SITRAIN Training for

Automation and Industrial Solutions



SIEMENS

www.infoPLC.net

The Simulator

Potentiometers for
setting the

BCD Digital Display ___analog values
“QW_DigDisp“ (QW 6) PIW_AI1" (PIW 304)

o}
O

15V, +1BV  ap aon -15V..+15V

All i iAOZ
Qj’ Al2

N o o W DN PO
4
’
-
< -
~
N
~
N
\\
\

All

o|O o|O

All Al2 AO1 | AO2

O[O O[O

1Ol
Bjoofl
L
Blo|i

N o s w iR O

- o’o’o’o/o’o’o/o/|o’o’o’o’o’o’0’o’ 2
SEE R R R R R BRI R R R RN RN

Switches LEDs Thumbwheel Buttons
/ Momentary Contact Switches (QW 4) “IW_Thumbw” (IW 2)
(IW 0)

yd
SIMATIC S7 Date: 1/16/2012 ‘ﬁ SITRAIN Training for

Siemens AG 2007. All rights reserved. File: PRO1_02E.4 Automation and Industrial Solutions



SIEMENS

www.infoPLC.net

The Conveyor Model

"K_Conv_RIGHT" (Q 8.5) "BAY1" "BAY2" "BAY3" "LB" "_'jjﬁf_‘.‘.. "Horn"
"K_Conv_LEFT" (Q 8.6) (1 8.5) (1 8.6) (87 (8o W[~ (Q8.7)

/

I
' I 1 1
,/ "T_Bayl" / “T_Bay2" " "T_Bay3" '| "T_Bay-LB

(181 [ (182 (183) (1 8.4)

"L_Bayl" "L_Bay2" "L_Bay3" "L_Bay-LB"
(Q8.1) (Q8.2) (Q8.3) (Q8.4) Y

ate: SITRAIN Training for
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Complete Symbol List (1)

SIMATIC S7

Siemens AG 2007. All rights reserved.
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Complete Symbol List (2)

SIMATIC S7

Siemens AG 2007. All rights reserved.

Date: 1/16/2012
File: PRO1_02E.7
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Complete Symbol List (3)

SIMATIC S7

Siemens AG 2007. All rights reserved.

Date: 1/16/2012
File: PRO1 _02E.8
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If You Want to Know More

SIMATIC S7

Siemens AG 2007. All rights reserved.

Date: 1/16/2012
File: PRO1_02E.9
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Training Area Setup with S7- 400

yd
SI MATIC 87 Date: 1/16/2012 ‘ﬁ SITRAIN Training for

Siemens AG 2007. All rights reserved. File: PRO1_02E.10 Automation and Industrial Solutions
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Configuration of the S7-400 Training Unit

Slot No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

PS CPU DI DI DO DO Al
32 32 32 32 8

yd
SI MATIC S? Date: 1/16/2012 ‘ﬁ SITRAIN Training for

Siemens AG 2007. All rights reserved. File: PRO1_02E.11 Automation and Industrial Solutions



SIEMENS

www.infoPLC.net

The SIMATIC Manager

HSIMATIE Manager - [My_Project - D:\57_Courses'My_Proje]
EP Fle Edit Insert PLC View Options Window Help

=10 |
=18 x|

[ <MaFiter» % | E@EE BEM

% My Project ~

= S7_3200_Station r

=-[@ CPU 3152DP 57_300_Sta...
- -{27] Ché_tnalog T

W W

ChO?_Eror MPI[1] PROFIBUS(T)

TF1 |_'"|:|E=_|:|:|||:|[

------ & MICROMASTER_420
=L TP170B_Calar

B ymn WinCC flesible AT
=+{=7] ChO7_Ermar

1 | »]

Press F1 to gek Help. |CF'561 1{PROFIBLS)

SIMATIC S7 Date:  1/16/2012

Siemens AG 2006. All rights reserved. File: PRO1_03E.1
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Objectives

Upon completion of the chapter the participant will ...
understand the project structure in the SIMATIC Manager
understand the function "accessible nodes"
be familiar with the offline / online view in the SIMATIC Manager
be familiar with the STEP7 Standard Libraries
be familiar with the STEP7 help system
be able to create and manage a project with the SIMATIC Manager
be able to set the PG’s interface
be able to erase an MMC

be able to perform an S7 CPU memory reset

/

SIMATIC S7 bate:  1/16/2012 ‘;i SITRAIN Training for

Siemens AG 2006. All rights reserved. File: PRO1_03E.2 -
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From Process to Project

’ E Project Management
ail;
SIMATIC Manager Illnllllllll
Ei=es Hardware «—
: 3 Communication
FB21
OB1
11.0 111 Q4.0 . ®
’_‘ e e O Software €«
SI MATIC S7 Ei?é?: é’ég’i%gE_s ? EJL?QL’: -a:l:?iir}i:c?ufsctj:ial Solutions
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Opening a Project, Deleting a Project, and Project Save As

] e
) t"}’ siMAlIEManagen

o=

NEED)

File PLC Miew Opkions Window Help

Mew. .. Chrl+1
Ldew Project Wizard
Qpen. .. Chrl4+0

57 Memary Card
Merniory Card File

Delete. .,
Rearganize. ..
Manage...

Archive, ..
Retrieve. ..

1 T2k_LITE (Project) -- C:h. . \Step?s7projfi Trans_21 T2k_LITE

gi

U=y M=t

Ilzer projects lLiI:uraries] S ample pruiects] Multipru:uieu:ts]

I ame | Starage path l;]
%EMD_Simulatnr C:AProgram FiIesHSiemensHStep?HS?@
% cargraph? C:AProgram FileshSiemens\Step?S7
% Carwfash? C:4Program FileshSiemens\Stept™ar

% ChO3_Program_Design C:AProgram FilezhSiemenshStepi™S 7
% ChO5_Function_blocks C:AProgram FilezhSiemenzhStep™S7
% ChO?_Micromaster_MMa20  C:A\Program Files\SiemenzhStep?S7

2 My Project (Project) -- ... \Siemens ) Step?\s7projiMy_Proje . . .
¥ Project { ] ) : ' ) ' tepT) _p JiMty_Proj %Errnr Project C:\Frograrm FlleshSlemenshStep?hs?[D
3 TIA _Prol_Participant (Project) -- Ci, AS7Prof TIA__P1_ . . - o i
4 8400 _Simulator (Project) - Ci,, \Step S 7Prof 8400 _Sim 3 | B
Exik Alt+F4 Selected
I1zer Projects:
Libranies:
Sample Projects:
kMultiprojects: Braowse. .. |
] s |||
SI MATI C 87 Date: 1/16/2012 ﬁ S|TRA|N Training for. .
Siemens AG 2006. All rights reserved. File: PRO1_03E.4 L1 Automation and Industrial Solutions
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QSIMATIE Manager - [My_Project - D:\57_Courses'My_Proje]

STEP 7 Project Structure

B - ChE_Analag

_ (o) x|
% File Edit Insert PLC View Options ‘Window Help =& x|
=87 | 4 B aalo 252 8 = [ <noFiter - RaE BEMm)
E.. | T
i S7¥_300_Station a % %
=@ cru3s20P 57_300 Sta.. TP170B_Color CHO7_Eror  MPI[1)  PROFIBUS(]

----- (B Sources
gy Blocks
------ ﬁ MICROMASTER_420
[+]- d TP170E_Colar
= - ChO7_Errar
|0l x|
% File Edit Insert PLC View Options ‘Window Help -|5’|§|
Dm-l%‘“ﬁlééhﬁlﬁll_%ll—_n = 52 | [[<NeFiter> S eaE BEMm
= % by_Project
= 57300 Station it Tt it it it it
=@ cPu31520P Systemdaten 0B FC14 FC15 FC16 FC17 FC18
Press F1 ko get Help, =) - ChE_analog
it it w
Eﬂ---g TP170B_Color FC19 FC42 WAT_Murmbe...
[=-{zz] ChO7_Emor
-{B] Sources
-{LH Blocks
Press F1 to get Help. |CF‘561 1{PROFIBUSY o
SIMATIC S7 bate:  1/16/2012 ‘ﬁ SITRAIN Training for |
Siemens AG 2006. All rights reserved. File: PRO1_03E.5 & Automation and Industrial Solutions
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S7 Program Blocks
ST e 165 U ST o T A O E e | ES T e E NS LE PAS WO keS US| J Ja1
% File Edit Insert PLC Wiew Options ‘Window Help - a8 x
D) @& | 8 L3 w2 Ty %o - E | < Mo Fiter > ~ EaERE BEM
[Bp 8400_Sirmulator System data 4 OB 1 o OB4D 1 OB100 &3 FB1 &3 FB2
-] SIMATIC 300[1) FE3 &3 FB4 &3 FBS &3 FBE &3 FB7 &3 FBY
= [B] PLC315-2DP M/S 24F03 |3 FE1O &3 FBT1 o FB15 &3 FB1E &3 FB17 &3 FB1S
=I{zz] 840D Program FE13 &3 FC1 &3 Frz &3 FC3 &3 FC4 &3 FCE
(Bl Sources FC7 &% FC3 &3 FC3 &% FC10 &+ FC11 o FC12
=] Blacks FC13 £3 FC14 £3 FC15 &3 FC16 £ FC17 53 FC18
=-{gz) 840D Old Program o FO19 g3 FC20 &3 FC21 3 Fraz o FO24 0 FL25
@ Sources 3 FC26 £ FC20 3 FCH 3 FCA2 3 FCR3 £ FCR4
Blocks 45 DET £ DE2 o3 DE3 = DEB4 45 DES o3 DEE
3 DE7 o DES o DE10 3 DE11 3 DE15 &3 DB1E
o DE17 o DE18 o DE13 = DE20 o DE21 o DE31
o3 DE32 o DE33 o DB o UDT2 o UDT10 o DT
£ UDT19 o UDT21 o DT 31 o UDT7 o UDT72 o UDT73
o UDT77 &% SFC22 &3 SFCH £ SFC4az &3 SFC46 &3 SFC47
SFCST &3 SFC52 &3 SFCE4
[ om
Press F1 to get Help. CPS512(PROFIBLIS)
SIMATIC S7 bate:  1/16/2012 ﬂ SITRAIN Training for

Siemens AG 2006. All rights reserved. File: PRO1_03E.6 L1 Automation and Industrial Solutions
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Cyclic Program Processing
Scan Cycle Timer
Start/Reset
User Program Execution

OB1

x Network 1
A(
@) | 0.0
@) Q 4.1
)
A I 0.1
= Q 4.1
Network 2
Call FC 1
NOP 0
Network 3

SIMATIC 87 Ei?é?: gég/i%gE.Y ‘? EJL?QLT ;?iinli:c?ufsctj:ial Solutions

Siemens AG 2006. All rights reserved.
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Interesting Facts about Multiprojects

QSIMATIE Manager - [PRO1_S0OL -- D:'57_Courses'PRO3_Loe4'PRO3_Loe]
File Edit Insert PLC ‘iew Options ‘Window Help

=13l x|
=181 x|

Do 8960 5 B el

T EE | x] ||<N|:|F|Iter>

> %R @

=E M| a2

= @ PROT_SOL
£ Ethernet
=22k G0 -Communication
E-[El SIMATIC 300_LEFT
EI CPU 315-2 DP_MPI_4
=-{=2] . S 7-Communication
----- {31 Sources

----- 2R Blocks
f-[{l SIMATIC 300_RIGHT

]a Mezsage_L

H-id Meszage R

B S57-Solutions

SFE Cornmunication

B SIMATIC 300_LEFT
SIMATIC 300_RIGHT
a Melde_Rezept_L
- Melde_Rezept_R

I+1...[Fl

I+

. )
1
ES
—]

B

Press F1 to get Help.

SIMATIC
A00_LEFT

SIMATIC Mezsage L
AN0_RIGHT

m O 4 =

MPFI1]

ICPS611(PROFIBLIS)

/

SIMATIC S7

Siemens AG 2006. All rights reserved.

Date:
File:

1/16/2012
PRO1_03E.8
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Creating an S7 Project

K] SIMATIC Manager (o] x|
|File FLC ‘“iew oOptions ‘Window Help
x|

Chrl+M

‘Mew Project’ \Wizard. ..

Cpen. .. Chrl+ 0 Llser projects | Librariesl Multipruiectsl
57 Memary Card b I arne | Storage path -
Memory Card File 3 % Ethernet 0457 _CourseshPRO3_LoeEthernet
% GO-Communication D857 _CouwrseshPRO3_Loe\GD-Kommu

Delete. .. % Lueftunglnitialzierung 00457 _CourseshLueftunglnitialisierungs T est
Rearganize. .. EBMy_Praject D:MS7_KursehSERVT_L o
Manage... % S57-Solutionz D:ASY_Courses\PRO3_Loeh\S7-Loesu

; % SERVI_A D57 _CouwrzeshSERVT_A
Archive. .. CEPAWY C MACT Croreach SERUT | _ILI
Fetrieve. .. ‘;QT | »
FageSetup, . ™| &ddite current multipraject

1 PRO1_SOL (Multiproject) -- 0057 _Courses\PROZ_LoelPRO3_Loe fﬁm_ﬂi. O Type:
2 SERWZ_F (Project) -- D:\57_Courses|SERVE_B * |My_Project "¢, [Project =]
* *

3 SERWZ_S (Project) - D57 _CoursesiSERVE_L

Yaa, ammn®®
AS‘tarige-Im:xaHm.

B IDAS7_Courzes :' | Browse. .. I

nppguns®

(] | Cancel | Help |

Creates a mew project or a new library, =T

™| F Libramy

Exik Ale+F4

/
SIMATIC S7 Date.  1/16/2012 ‘ﬁ SITRAIN Training for

Siemens AG 2006. All rights reserved. File: PRO1_03E.9 =  Automation and Industrial Solutions
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File Edit | Insert PLC  View Opkions ‘Window Help

] B
E,JSIMATIE Manager - My_Projeck ;IEIEI

Inserting an S7 Program

Stakion
Subnet
Prograrn

57 Software
57 Block
M7 Sofbware

3 Prograrn
4 Drive
5 SINAMICS

Swmntol Table
Texk Library
Extermal Saurce, ..

WinCE Fexible BT
WinCC Object

Parameter
Extermal parameters, ..

W RaE BB

[ Global labeling field

Inserts 57 Program at the cursor position, &
SI MATI C S? Date: 1/16/2012 ‘? S|TRA|N Training for. .
File: PRO1_03E.10 Automation and Industrial Solutions

Siemens AG 2006. All rights reserved.
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Standard Library

IJSIMATIC Manager =10l x| |
4 ]
en Frojec
e .. CEr-M E ]

‘Mews Project’ Wizard. ..

CH40 zer projects  Libraries I Sample pru:-ie-:tsl Multipru:uieu:tsl

57 Memary Card I arne | Starage path il

Memary Card File 3 @ PDIAGLIE C:5Program Files\Siemenz\Step S 7lit

. @ PROFIMET Swatern-Library  C:M\Program FileshSiemenzhShep S 7t

R e @ FRedundant [0 /1] C:%Program FileghSiemenshStep?™ S 7lit

Manage. .. &2 Fedundant 10 CGP C:\Program FileshSiemenshStepS 7lit
@ SIMATIC_MET_CP I: "-.F'ru:ugram Flles"-.Slemens'xStep?"-.S T-"Ilt

.ﬂ.rch.ive. o = Standard Library !

Retrieve. . @ stdibs [v2) |: '\F'ru:ugram Flles'\Slemens‘\Step?MS 7l

Page Setup.. P I I ,

1 Mv_Project (Project) -- :437_Courses|\My_Proje celacted

2 PRO1_SOL (Multiproject) -- Y57 _CoursesiPRO3_LoelPRO3_Loe
3 SERMZ_B (Project) -- ;437 _Courses\SERVZ B
4 SERVZ_S (Project) -- D:\S7_Courses\SERVZ_L

|zer Projects:

Libraries:

Alb+F4 Sample Projects:

Exit

1A

Multiprojects: Browse. . |

Cancel | Help |

=10 |

Communication Blocks IEC Function Blocks
Mizcellaneous Blocks Organization Blocks

FID Contral Blocks 5557 Converting Blocks

System Function Blocks TI-57 Corwerting Blocks

Qpens a project ko be selected or a li

/
SIMATIC S7 Date.  1/16/2012 ‘ﬁ SITRAIN Training for

Siemens AG 2006. All rights reserved. File: PRO1_03E.11 =  Automation and Industrial Solutions
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STEP 7 Help System

K SIMATIC Manager

File PLC ‘Wiew Options ‘Window | Help

=101 x|

Conktents

DS |80 | | @ | K

Introduction
Getking Starked

Ising Help
About,

Project Object

Provides warious ways ko aci

located at the top of an object hierarchy.

Position in the Project View

B)  Projed

é-- Station

E| Progr. Module

Press Hot-key F1

Project COhject
Station Ohject
Programmalle Module Chject

STMT Program Chject
Source File Folder Ohject

The project represents the entirety aof all the data and programs in an autamation solution, and is

Siemens AG 2006. All rights reserved.

EHE 7 Program Block Folder Object
iﬁ] Source Files
il Blocks
Example
SI MATI C S7 Date: 1/16/2012 ‘? S|TRA|N Training for. .
File: PRO1_03E.12 Automation and Industrial Solutions
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Context Sensitive Help in STEP 7

Press F1 ko get Help.

[nd s Wu ]
I S

QSIMATIE Manager - [Standard Library -- C:Program Files'5iemens’5tep7'57libs' stdlib30] - |EI|§|
@ File Edit Insert PLC View Options Window Help =0
D@ |8Pa| % B dallo 5| % = @ [ <Nofier o e A
E@ Standard Library Object name | Sumbalic name | Created inlanguage | Sizeint... | Type | wersion (H=|
Communication Blocks | o F425 READ CLK tem fLnctiar c
|EC Function Blocks g_ SFEZ SET TM S H
- o petem functon Press Hot-key F1
g'sce','ar‘t_e°“glﬁ'°fks &3 5FC3 CTRL_RTM sTL System function y
+{z7] Organization Blocks [ p— P P
SFC4
PID Contral qucks g SFCS > Help on Standard and 5ystem Functions - |EI|5|
;ﬁ 25?? Eli_:-nvetrllngB?loiks &3 SFCE File Edit Bookmark Oplions Help
wztem Function Blocks
. .[£g Blocks & SFC7 Coritents | Index | Back | Fririt | 4L | 2> Help on STEP 7| Glossany |
a SFCY . : :
G 157 ConvetingBcks (B3 57C% Reading the Time with SFC 1 "READ_CLK"
I3 SFC11 -
I3 5FC12
&% SFC13 Description
&3 SFC14 . " . i
&35O8 With SFC 1 "READ_CLK" (read system clock), you read the current date or current time of the system clock of the
& sFC17 CPU.

Parameter Declaration Data Type Memory Area Description

RET_MAL OUTPUT IMT Lo, M D, L If an errar occurs during the execution ofthe
function, the return walue contains an error
code.

CDT QUTPUT DT DL The current date and current time are output
at

the COT output.

Error Infoermation
See Chapter Evaluating Errars with the Output Parameter RET WAL

See also:

Example of an SFC O (SET CLK) S SFC 1 (READ CLED - task

[ |

/

SIMATIC S7

Siemens AG 2006. All rights reserved.

SITRAIN Training for

Date: 1/16/2012 lﬁ
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Setting the PG/PC Interface

Access Point x|

STEP 7 of the Application: &ccess Path |
S7ONLINE

Arccesz Point of the Application:
ISF"DNLINE [STEP ¥ -= CPRE11{MPI) j
[Standard for STEP 7]

Interface Parameter Azzignment U sed:

|I:F'5I3‘I 1[MFI] Properties. .. |

PEE11[MPI] ;l Diagnostics.
CPaE11(PPI]
[

CPEE11(PROFIBUS - DP Slave) Capy
B CPSE11(PROFIBUST <hative 1 ot
i B P roperties - CP5611(MPI) x|

[Farameter assigr MP I
communications |
MPI netwark)

— Station Parameters

|nterfaces —— .
[~ PG/PC is the only master on the bus
Add/Remove: 5
Address: =
Interface Parameter o5 | =

CP5611 Assignment Used: Timeaut; 13 -
CP5611 (MPI)

— Metwork, Parameters

Tranzmiszion B ate: I'IE?.E Kbps "I

Highest Station Address: 3 -
CPU
k. I Drefault | Cancel | Help |
SIMATIC S7 bate:  1/16/2012 ‘ﬁ SITRAIN Training for |
Automation and Industrial Solutions
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Offline / Online View in the SIMATIC Manager

1o
File Edit Insert PLC  Wiew Options Window Help
D& |8 | & B o2 (%) % o HgE | & [ cNoFie ST @R BEM
_ 7_Courses,SERY =10 x| | [FSERY1_S - D457 _Courses\SERY1_L ONLINE =10l x|
= % SERVI_S Object name | Symbolic name I Cre % SERV1_S Object name I Symbolic name I -
EI-._ S7_300_Station @Systemdaten . S7_300_Station @Systemdaten -
= |l CFU 315-20F o 081 OB_Cycle FBI & cPU 31520F 2 081 DB_Cyele
-2 %1 g—ot"[’;":jﬂ THFC14 FC_Signal FEL B3 ChIMMAA0 o gy FC._Signal
i FC15 FC_Mode FBI i3 FC15 FC_Mode
& Mlm@bn?:scﬁﬁ 4o | PO FC_ConwMotar | = E%EHEESTEH—M SFCIG FC_CanvMotar
-3 TP170B._Color o FC17 FC_Fault FBI 51-{] ChOB_Blocks i FC17 FC_Fault
(-5 Chif_Blocks i FC1g FC_Count FBEL B KapO3_binan_Op i FC18 FC_Caunt
-7 Kap0d_tinary_Op HFC1a FE_Count_add FBL B Kapl0_digital_Op T FC19 FC_Count_fdd
-0 Kapl0_digital_Op i FC42 FC_mr420 FBEL B2 Kap12_Rewie 3 FC42 FC_mM420
-E5] Kap12_Rewire AR AT MNumber_form,..  YAT_Mumber_formats B Kap13_MM420 3 SFEO cTu
H-E9 Kapl3_MM420 o SFE1
i} SFB2
i} SFE3
i} SFB4 TON
L3 SFES i
3 5FB32
L3 SFCO
3 5FC1 READ_CLK
3 5FC2
3 5FC3
3 5FC4
3 SFCH GADR_LGC
3 SFCE ROD_SIMFO
3 SFCT
43 5FC11
i3 5FC12 D_ACT_DP
i3 5FC13 DPNRM_DG
i3 5FC14
i3 5FCIS
43 5FCI7 ALARM_S0
i SFCi
43 5FC14 ALARM_SC
43 SFC20 BLEMOY <
« [ KT || B 03 I | v
Press F1 ko get Help, |CPs&11{MPL) [ [ 4
SIMATIC S7 bate:  1/16/2012 ﬁ SITRAIN Training for
File: PRO1 03E.15 “ Automation and Industrial Solutions
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Online Connection using "Accessible Nodes"

Ed SIMATIC Manager - [Accessible Nodes - MPI]_ -10] x|
%3 File Edit Insert PLC View Options ‘Window Help -3 x|
D |8/ & B2 de| & |25 % 5 EE || < NoFier > % | S aEE BEM
ER:6] - e Nodes BELLEE 1) MP = 4 [directly]
=] MPl= 3
E-{E0 MPI = 4 [directly)
#-{£H Blocks
Press F1 ko et Help. |CPSE11(MPI) | 4
SIMATIC S7 bate:  1/16/2012 ﬁ SITRAIN Training for |
) Automation and Industrial Solutions
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Erasing Data Stored on the MMC

Accessible Nodes:

or

Menu opti

Icon

=
E,ﬂtpumznp

51

on “PLC - display

accessible nodes*

S7V_300_Station

D K.ap11_Ablauf
B- ﬁ B austeine
------ [ “our project filles

E MICROMASTER_420

Ji{i:--"

S7 project archive

any user file

- 10| x|
- Tﬁ Acceszible Modes = Syztem data 1 OB1 -
#-{z7] PROFIBUS = 1 F OBa2 I DB8E
{0 PROFIBUS = 2 3 FC14 3 FC15
- Elocks o3 FC19 o FC42
P e (& Your project files o 3 FC100 £ FC101 3 FC105
I - iz7] PROFIBUS = 4 [passwe] & |3 DE19 £ DE100 £ SFED
R =1 £} SFES £} SFR32
N £ SFEE2 £ SFES3 £ SFES4
.' F SFETS F SFCO F SFC1
! o SFC2 i SFC3 i+ S5FC4
: L SFR L SFIR L SFC7 LI
I
L 4
L 4

Project — Online — View:

Ilcon El

or

Menu option
“View > online“

/

SIMATIC S7

Siemens AG 2006. All rights reserved.

Date:
File:
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Exercise 1: Setting the PG Interface to MPI

Access Path I

|S57ONLINE
[Standard for STEFR 7]

|CPSET1[MPI)

e CPAETT[MPI)
CPSE11(PPI)

[Parameter azzignment of your

FP| netwiork]

Interfaces
|7 Add/R emonve:;

x
Accessz Point of the Application:
[STEF Y]  --» CPBETT[MFI] j
|nterface Parameter Agzzignment | zed: ;
Properties... |
:I Diagnostics... |
B3 CPSE11(PROFIBUS - DP Slave) [ Copp.. | Lkl i i
CFRE1T [F'FHIIFIBLIS]. <ﬂ|.:_ti.v?}: - Melete | E]=] |
| ]
— Station Parameters
communications proceszor CPHETT for an [T PGAPC iz the only master on the bus
Address: ID _l?
Select. | Timeout: 1z -

Cancel | Help

— Metwark Parameters

|1E?.5 Kbps "I

Tranzrmizzion Hate:

Highest Station Address: 3 -
] I Crefault | Cancel | Help |
SIMATIC S7 bate:  1/16/2012 ﬁ SITRAIN Training for |
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Exercise 2;
Until Oct. 2002

1. Set the mode selector switch to STOP

. Hold (Press) the mode selector switch in the MRES

position until the STOP LED has flashed twice slowly.
Release the mode selector switch so that it returns to
the STOP position.

l within 1 sec

. Turn (press) the mode selector switch to the MRES posi-

-tion once more until the STOP LED begins to flash quickly|
Release the mode selector switch so that it returns to
the STOP position.

. Set the mode selector switch to the RUN-P (RUN)

position. (A warm restart is carried out in the transition
from STOP to RUN/RUN-P)

Performing a CPU Memory Reset and a Warm Restart

After Oct. 2002

RUN
STOP
MRES

/
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Calling the "Monitor/Modify Variables" Tool
HSLAD/STL/FBD - [FC18 -- My_Project'My_Station',CPU 314] ol x|

File Edit Insert | pLC Wiew Options indow Help i} File Edit Insert | pPLC Debug  Yiew Options ‘Window Help - |5’|£|
A, Right L3 > = g
cress Rights I_< 0 |Ewr| Eﬂl El & Download Chrl+L
B = Select Onlige CPLU., .
- Diownload Chrl+L If?cf‘l I{{l:g}ll njl'| l"’
Y Campile And Download Objecks ! = 2 CPU Messages. .. =
E‘% My_Projec Lpload Display Force Yalues Chrl+-Alk+F -
E‘" My_St Upload Station FC18 : Title: rMonitor fModify Yariables
S B copyramtoRoM.., P N
EHE Download user program ba memory card H‘EE’P.I'.]E-} : Zah. Module Information...  Ctrl+D
Qperating Made. ., Chrl+I
Save ko Memory Card, .
Retrieve From Memory Card 4.1 e b/ E
|/ Set Time of Cay. .. U EN
Mamage My Systenm.. .
"L_Act=SET" ~T_PE4" 0 —1IN
Display Accessible Modes | I | I
CPU Messages. ..
Display Force Yalues _lj
MonitorfMaodify Variables _I‘ _I K 7 r
Diagniastic/Setting |14 4 p[M[. TEmor A Zinfo A 3 Ciossie, Ances A 4 Addessimfo. 4 &
\'4

K[ var - [Variable tablel ONLINE]

K2 Table Edit Insert PLC Variable Wiew Options MWindow Help == x|

=18l x|F<s2 | 4

#| DI2(E| 8] #l|wm(E|ole] x| |2 2] M| Ssor]| &4 wf| & L0 Z]S (2]

Address Symbal Syrbal comment Display format Skatus value =
1(0 472 "L b arual Mode of Operation Light BOOL
i 210 43 "LAUTO"  :Aukarnatic Mode of Operation Light BOOL
Displays seled :
_F Dz "T_Jog_RT":Jog Conwepaor Right, Momentary Contact | BOOL
411 03 "T_Jog LT" iJog Conwepar Left, Momentary Contact | BOOL
5|10 858 "k_RT" Fiun Conveyor Right BOOL
6@ 86 "k_LT" Fun Conveypar Left BOOL s
T2 "Iwf_BCD" BCD Push Buttong - lnput Word HE* -
< | Bl
My _Prajectiiy_Station [ < RONTTT fabs <52 | Y /
SIMATIC S7 bate:  1/16/2012 ‘ﬁ SITRAIN Training for |
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Establishing Trigger Points for "Monitor/Modify Variable"
> PlI
n o I R
Trigger point 1.
"Beginning of Scan Cycle"
Monitor / Modify Update Status / Modify
Set - :
™ depending on Values (one time
rgger Trigger setting monitor / modify)
CyC”C — Trigger Paint for kanitaring — Trigger Candition far b anitoring ——
program {* Beginning of scan cycle " Once
execution . .
. Trigger point " End of scan cycle + Every cycle
"Transition to STOP" ™ Transition ta STOP
— Trigger Paint for Maodifring — Trigger Candition far Modifving——
" Beginning of scan cycle ™ Once
__ Trigger point f* End of scan cycle + Ewvery cycle
"End of Scan Cycle" { Transition to STOP
Pl
Q Ok, Cance| | Help
. SITRAIN Training for
SIMATIC S7 Ei?é?' é/ég/i%gli 1 ‘? Automation -e:n?i Inc?ufs?rial Solutions
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Opening a Variable Table and Establishing a Connection to the CPU

Kl s1MATIC Manager - [My_Project — D:457_Projekte’My_Proje.

£ File Edit Insert PLC View Options MWindow Help

=10l x|
=181 x|

|| 23)eF| % |m|e daf [= 2

[ Mo Fiter >

=19

=B My_Project 1555 System data o 081 3 OB35
E|-- Mu_Station o OB100 o OB121 o FBZ20
= [@ CPU 314 i FC1 o FC4 i+ FC15
=zl My_Program o« FC1E o FC17 4 FC18
@ Sounces 3 FC20 o FC33 &3 FC105
@ Blocks o DB2 o DB3 — MBin
g 140 Corwepor g Iﬁ[\far - [¥AT1 - My_Project'My_Station'\CPU 314"y _Program ONLINE] 101 x|
K3 Table Edit Insert | PLC Variable Wiew Options Window Help 18] x|
4 = = Cannect ko * Configured CPU E
—I Elglgl é Disconnect Chrl+H Direck CPU Chrl4+5 -
Al Address Symbol
Press F1 to get Help. 1] T Lz]'L MaN  PUMessages... Accessible CPU.. Ctrl+E
z O A3 "L AUTL moduls Information... Chrl+D 1 7217 _sicher_0304\Maschine_2{CPU 315-2 DPmein_prograrm
a1 02 " Joal  operating Mode... i+l 2 Halle_83\Plakz2\CPU 314057-Pragramm(7)
4 I .03 "T_log Fr——mogComeym I:E. LTOMEMETT 3 Halle a8\KofferlCPU 3144 Mein_Programm
5| O &85"RT" Run Convepor Right 4 7z16kairechbs\CPU 314\57-Pragramm(2)
&} 0 86 "R_LT" Run Conveyor Left jaluin)m
7 M 2 "PW_BCD" :BCD Puzh Buttons - Input ' ord HE*
il
Sets up the connection to the CPLU according to the configuration. | <> RO labs =52 | v
Accessible CPUs
e 1
v Configured v v
Directly Stati CPU : :
tation 1 Station 2 Station 3
connected (VAT from
CPU HW Station
" Station 2")
SIMATIC S7 Date: 1/16/2012 ’ S|TRA|N Trzining for. | sout
Siemens AG 2006. All rights reserved. File: PRO1_O3E.22 =  Automation and Industrial Solutions



SIEMENS

www.infoPLC.net

Exercise 3: Creating a Project

K SIMATIC Manager - [My_Project -- D:\87_Courses'My_Pro 10| x|
£ File Edit Insert FLC Wiew Options ‘Window Help =2 x|
O |82 | & B2 | i || < No Fiter > - | B aE BE
i Object name | Symbolic name | Type | Sizel Author
E‘" My_Program kdy_Program 57 Program
{E Sources BB LRI kP 2920
g Blocks
1 | o
Press F1 to get Help. CPSE11(MPT) o
SIMATIC S7 bate:  1/16/2012 ‘ﬁ SITRAIN Training for |
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If You Want to Know More
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K SIMATIC Manager

SIMATIC Manager Customizing Options

=101 x|

File PLC Miew | Options ‘Window Help
g Chrl4+-alt+E

Simulate Modules

Set PGPC Inkerface. ..

Colurnnis | Meszage numbers I Archiving
Language General Date and Time of Day I Wi
— Storage location for projectz/multiprojects
|D:'\5?_Eu:uurses Browsze. .. |
[SUELOMEE m-.
B Stmage location for libraries Colurming ] teszage numbers ] Archiving ]
ID:"-.S 7_Libraried Browsze. .. | Language Gereral Date and Time of Dap | Yigw |
Hational Language Mremonics
. . f E le 1 E le 2
¥ Open new object automatically SR el iy #AMP
deutzch " German UE1D S a4
[~ Aschive autematically on opening project or librany v English A11.0 5040
¥ 5ave window arrangement and contents at end of session
V¥ Offline window T Online window
Deactivated gystem messages: Bctivate

/
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Hardware Configuration

3
]
W
b
k>
ke

o:ET

/
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Objectives

Upon completion of this chapter the participant will ...
be able to create a setpoint configuration and assign parameters to it
be able to read out an actual configuration and assign parameters to it
be familiar with the addressing of S7-300 input and output modules
be able to adapt a given hardware configuration to an existing hardware

as an option, be familiar with the Catalog CAO01 hardware Import/Export function

SIMATIC S7 bate  1/24/2012 ‘;i SITRAIN Training for

Siemens AG 2006. All rights reserved. File: PRO1_04E.2 L Automation and Industrial Solutions
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Hardware Configuration and Parameter Assignment

p
|:| |:| Configuration Assignment of racks, cards, blocks and
distributed 1/O in the station window of the
Hardware Configuration
tool.
You can select the components from a
|_hardware catalog. y
~ &
(0
|:| |:| Parameter assignment Specifying the behavior of parameter
assignable modules such as startup behavior,
retentive areas, etc.
et "
_ : _ Y Planned hardware configuration and
|:| |:| Setpoint configuration parameter assignment using the Hardware
configuration tool.
0 . ( m
|:| |:| Actual configuration Actual configuration and parameter assignment
of existing hardware.
U yd

SIMATIC S7
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Inserting a Station
i ]

File Edit | Insert PLC  Wiew Options window  Help
D { 1 SIMATIC 400 Skation
Subret > 2 SIMATIC 300 ion
Program 2 3 SIMATIC H Station
4 SIMATIC PC Station

|| < MoFiler »

g; ;;F::lare : 5 SIMATIC HMI Station
I —— . & Other station
7 SIMATIC 55
Symbol Table 8 PafPC
Texk Litrary b QSIMATIC OF

External Source.., & SIMATIC 200 Skation

WIRCE Flexible BT F
WiniCC Object 4

Earameter r

External parameters, .,

Object name Syrmbalic name Type
My_Program B8P MPI 2384
E Global labeling field - Global labeling field -
ty_Program 57 Program
“| | i
Inserks SIMATIC 300 Station at the cursor position, v

SI MATI C S? Date: 1/24/2012 ‘? SITRAIN Training for

Siemens AG 2006. All rights reserved. File: PRO1_04E.4 Automation and Industrial Solutions
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Starting the Hardware Configuration Editor

KJSIMATIC Manager - My_Project

File Edit Insert PLC  Wiew Options  Window Help

D228 0 B2 dalo 2%

= =

|| < NoFier >

| ¥ aE

= by Project
SIMATIC 300[1)
ky_Pragram

Object name

'Ei"‘ My_Project -- D:\57_Courses'\My_Proje

Sumbalic name

=10l x|

| Type

Hardware

Station configuration

| Size | Ay,

[ Hw Config - [SIMATIC 300{1) {Configuration) -- My_Project]
E"] Station Edit  Insert PLC | Wew Options window Help

=10] =]
=5 m x|
Find: | il
Profile:  |[Standard R

=% PROFIBUS DP
- PROFIBUS-PA,
-2 PROFINET 10

aa, , Catalog Chrl+k =0 SIMATIC 300
J = & | = || fddress COverview,,. Ctrl+U @ D C7F
Fiter > B0 CP-300
v Tookar -] CPU-300
w Status Bar D Frd-300
Update Fs5 I:I Gateway
Auka Arrange F4 D IM-BIIIIZI
B M7-EXTENSION
I:l FS-300
1] | = RACK-300
| | SIMATIC 20001
Press F1 ko get Help, _‘_I D Shd-300
Slntl Designation I:l SIMATIC 400
: H- SIMATIC HMI Station
#-[§ SIMATIC PC Based Contral 3004400
- SIMATIC PC Station
BEST 290-1°"¢70-04450 .,
dvailable in vanious lengths =
Displays catalog (omfaff), =
SIMATIC S7 bate  1/24/2012 @1 SITRAIN Traiing for |
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Generating a Hardware Setpoint Configuration

[ Hw Config - [SIMATIC 300(1) (Configuration) -- My_Project]
Eﬂ] Station  Edit  Insert PLC  Wiew Options ‘Window Help

=0l x|
=& ]

D259 & & Be| dd

eal==NE-00 '

=(01UR

PS5 307 5

CPU 3152 DP

a0

DI32xDC24y

ﬂmmhw§M4

1

Bl x|

Eind: |

Erofile:

IStandard j

ﬂﬂ (0] UR

Slot

Module

Order number

Firrmeare

P a...

| add...

—_

PS5 307 54

EES? 307-1EADD-0AAD

-
- M
RS

CPU 315-2 DP

GESY 315-2AF03-0ABO

V1.1

LF

Y

= | = w0~ ou | 5 oo

bl =]

Press F1 to get Help.

<]

SM 321 DNERACT20V ;I
SM 321 DNERACT20V
SM 321 DNEDC24Y
SM 321 DNEDC24Y
SM 321 DNEDC24Y
SM 321 DNEDC24Y
SM 321 DNEDC24Y
SM 321 DNEDC24Y

SM 321 DNEDC24Y
SM 321 DNEDC24Y, In
SM 321 DNEDC24Y, In

SM 321 DNEDC24Y, In
SM 321 DNE=DCAS-125
SM 321 DN E=MaMUR

SM 321 DN EUC24./ 43,
SM 321 DIZ2=aC120

SM 321 DIZ2=DC24y

SM 321 DIZ2=DC24Y

SM 321 DI4=MAMUR, E:
SM 321 DIg=alc 20#2j]1ll

»
BEST 321-1BLO0-0AAD = E
Digital input module D32 244, =
grouping 32; alzo available az SIPLUS
module with order number BAG 1 ;I

[cha

/
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Addressing S7-300 Modules

Slot No. — 1 2 4 5 6 7 8 9 10

U

)

Al
=i
(]

Modules — PS CPU SM  SM SM SM  SM SM  SM

Address 0.0
Address 0.7

Address 1.0
Address 1.7

ooooODOD0@

A

A

oooooOoDoao

SIMATIC S7 bate  1/24/2012 ‘;i SITRAIN Training for

Siemens AG 2006. All rights reserved. File: PRO1_04E.7 & Automation and Industrial Solutions
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DI/DO Default Addressing in Multi-Tier Configurations
S  Rack = 96.0 |100.0 | 104.0 |108.0 |112.0 |116.0 |120.0 | 124.0 |
3 (Receive) to to to to to to to to
) 99.7 |103.7 | 107.7 | 111.7 | 1157 | 119.7 |123.7 |127.7 P|
o PS IM 640 | 680 |720 |760 |800 |840 |880 |920 F]
Rack (Receive) to to to to to to to to
o 2 67.7870.7 WR75.7 WiNzo.7 WiEE3.7 Wi .7 WiEc1.7 WEes.7 NLE
=X PS M | 32.0 36.0 | 40.0 | 440 | 480 |520 |560 |600 D]
acC
A (Receive) | 1O to to to to to to to
o) 35.7 30. 7043 7047.78851.7 WEKs5.7 WiEs0.7 WiE6s.7 HE
= PS | cpu | ™ 0.0 40 | 80 12,081 6.0 HEz0.0 M 24.00825.0 8
Rack (Send) to to to to to to to to
o 0 3.7 7.7 B1.7 15. 78157 3.7 27 701 .70
Slot 1 2 3 4 5 6 7 8 9 10 11 y
SIMATIC S7 Date: 1/24/2012 151 SITRAIN Training for

Siemens AG 2006. All rights reserved.
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Module Address Overview

[2 Hw Config - [SIMATIC 300(1) (Configuration) -- My_Project]

Eﬂ] Stakion  Edit  Insert PLC | Wiew Ophions SWindow Help

=131 ]
=181 x]

DEeE § S

Catalog Chrl+K | E ‘

Address Overview,,, Chrl+L

= | m uA hoad

_ ,
5 e Al > “Address Overview”
2 CPU 315-2 DF v Toolar
M 0P v Status Bar
3
4 A DI32.DC24y Update F5
g 4 DOze-DCeav/0 s Auko Arrangs F4
B d Dis/DOS24v /058 | |
7 FIEESED
8
s Add frar:
— = resesru:um. Address area from:
1| CFU 315-2 DF

Awailable addr. azzign.:

0

ez
0/2

Cloze I Frint...

Shows the address overview of the current statio

Slat Fodule Ordernu Filter W Inputs v Outputs [~ Addiess gaps
1 PS5 307 B, EEST 307
2 (B cPU 3152 DP BES7 31 sddiio . -l 3
en o | . 13240 ! OB1 Pl ] 4
I a 8 DIS/DOSx24V /0,54 0OB1 Pl a G
3 I 304 307 AlZ=12Bit a 7 -
4 |4 DIazsDC24yv BES7 321 | 1023 1023 DP . a 2 1
5 || DO32eDC24v/05A EES7 322 |Od 4 7 DO324DC244/0.54 0OB1 Pl 0 5 -
= [ DIS/DO824 /054 FES7 323 | 3 8 DIE/DO8=24 /0.5 OB1 Pl a E
7 |[d alza12ei EEST 33
a
q
10
11

Help |

A

/
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Variable Addressing

[UHW Config - [SIMATIC 300(1} (Configuration}
Em Skation Edit Imsert PLC  Wiew Options  Wir

D% S| 6 2 || b

Properties - DI3ZxDC24Y - (RO/54) 5[

PS5 307 B4
CPU 315-2 DP General Addiesses |

— Inpuits

Start; I'I 2 Process image:
End: 15 I OB1F = I

[ Suystem Default

e

Cancel Help |

/
SIMATIC S7 Date:  1/24/2012 ‘ﬁ SITRAIN Training for

Siemens AG 2006. All rights reserved. File: PRO1_04E.10 L1 Automation and Industrial Solutions



SIEMENS

Edit Symbols, Monitor/Modify Variables

il Edit Symbols - DD32xDC24Y/0.54

E@HW Config - [SIMATIC 300{1) {Configuration) -- My_Proje - |EI|5|
Aly station Edit Insert PLC Wisw Options ‘Window Help = =9P¥ Chrl+C o =1 |
I _ P g raste Zhr{H
D@58 & S| 2| k| fels
— Replace Object, ., —
= IR fdd Master System j
1 P3 307 54 - Lisconmeck Master Systernm
;‘? E::u oz e Ir.|sert PROEIMET Iy Systen
3 Lisconmect PROEINET 10 Systernm
4 D320 024 N FPROFINET LEr Mamain Management. ..
5 : ; 1x right >FROFINET 10 Topology. .
g DI18/D0 w24 0,54, ], Isachrone Mode
7 Al2w12Bit
) Specify Module, .,
E_‘ LI Delete Cel
1| | =a To 3 _bl_l
Filber fssigned Modules
E21 0 L7 [ vontoodty [
h odule Order nurmber =l Sl ‘ﬁ |
PS 307 BA BESY 307-1EADD/ ) .
CPU 3152 DP GES7 315.2A BO Object Properties, ., Alk+Return
e Dpen Dhjeck With, .. (g o o e [ < |77
N BES7 3211BL0y Za @[Mnﬁit]]r,fMoﬂii’y T D03ZRDCZ4¥/0.5A - (R0/55) ﬂ x|

Online via azzigned CPU zervices

fldiees 4 || Sl DR || Cammeri Path:  [My_Project\SIMATIC 300[1ACFU 315-2 DF
1 2 4.0 L _Wyeight_invalid |BCOL Indicator light - weight ineealid
= aQ 41 L_S¥STEM BOOL Indicator light System ON _g Address | Symbol DisplaEatus value oty walue ;I
3 @ 42 L_han BOCL Indicatar light MAM mode 1 e 40 L _Wiight_invalic ' true
4 L&} 4.3 L_AUTo Bl Indicatar light Automatic mode 2 G 41 "L_SYSTEM"
5 e 1 1 3 [arG 42 L_MAN true
4 G 43 "L_AUTO"
Press F1 ko get Help. = @ 44
F (n] 45 " Restart man"

/
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[ Hw Config - [SIMATIC 300(1) {Configuration) - My_Project]
Eﬂ] Station Edit Insert PLC  %iew Oplions Window Help

CPU Properties: Cycle/Clock Memory

=10l x|
=181 %]

D258 & Be | dd

==

=

Double-click

d DizzDC2av

d DO32DC24v /054

q D200k /05

] 2241280

O LTl Rl e B g ) S

1|

!|2| [0 UR

Lﬂl

Properties - CPU 315-2 DP - {R0/52)

General | Startup

Time-of-Dray Interupts I Cyclic Interrupts I Diagnostics/Clock | Pratection I Communication

Cycle/Clack Memary Retentive Memary |

[ntermpts

— Cycle

Scan cycle manitoring time [mz]:

timimum 2car eyeletime [ms];

Sige of the pracess mage

0B85 - call up at I/0 access erraor:

W | Update DB process image eyelically

150

—

Scan cycle load from commurnication [5]: |2EI

I jv

[No 0BS5S call up

Sl P adule Order rrnker
1 P5 307 54 EESY 307-1EADD-04A0
2 CPU 315-2 DP BES7 315-2AF03-0AB0_  (jock Memany
A OF
3 ¥ Clack mermory
4 |[|§ DIZa:DCz4v BESY 321-1BLO0-0440 /\E.te:\ |1IZI
5 ] DO32DC24v 0 58 BESY 322-1BL00-04480_—
6 [ DIB/DOGx24v /05 BESY 323-1BHO0-0440
7 E IS EFSZ 3731 FKEO1 048R0
g
3 [ClockMemoryBit] 7] 6 [543 2]1]0] Cancsl_ | __Heb
10
1 | Frequency (Hz) [0.5]0.62] 1 [1.25] 2 [25] 5 | 10 |
ressriastien| L Period(s) | 2 [16] 1 [08[05[04[02{01]| =1
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CPU Properties: General (amongst others MPI Address)

Properties - CPU 315-2 DP - (RO/S2)

x|
Time-af-Day Interrupts I Cyclic: Interrupts I Dhagnozticz/Clock, I Protection I Commuricatian I

General I Startup I Cycle/Clock kemon I Fetentive Memarn I [nterrupts I

Short D ezcription; CPU 315-2 DF

G4 KB wark memory; 0.3 ma/1000 instructions; MPl+ DF connection [DP‘:'
mazter ar DF slave]; multi-tier configura - " p

Receive capability for lateral commuric Properties - MPI interface CPU 315-Z DP (RO;/52) ﬂ
rauting, firrmware 1.1

General — Parameters |
Crder Mo,/ firmwsare BESTY 315-24F03-04B0 /%11

Name: [CPU 3152 DH Address: =l
Highest addreszs; 31
— Interface
Tranzmizzion rate; 187.5 Kbpz
Type: kAP
Address; 2 Subret:
Metwaorked: Yes Properties... | : > - okt hetwarked --- Mew... |
Gt Properties. .. |
Delete |

Cancel Help |

SIMATIC S7
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Saving Station Names in the CPU

x

[ Dizplay object properties automatically while inserting
¥ Enable exchange of modules and racks

¥ Confirm deletion of objects

— Dizplay of configuration tables

Dizplay Size: Standard j
— Awto Arrange

FPacking density of the slaves: M edium j

7 ¥ Save object names in the PLC

E% I"-"l_'r' FlrI:I|EI:|: L ¥ Save window arangement on exit

v Update hardware diagnostics cyclicaly

Update Cpcle: |1 1] T

Product support information

" Deactivated €% Wia Internet D efault |

Internet address far product suppart infarmation

Ihttp:.-".-"www.siemens.u:u:um.-"autu:umatiu:un.-"step?’-hwu:unfig1

. i M_lrl_TFI-I FI:IE Cancel Help |

yd
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Saving the Setpoint Configuration and Downloading it in Modules

[AHW Config - [SIMATIC 300(1) (Configuration) -- My_Project] - 10| x|
E“] Station Edit  Imsert PLC  Yiew Ophtions ‘Window Help _|5!|5|

Mew. .. e+ 2| p
Qpen. .. Chrl+O | %‘é | A2

Open OMLINE il

Close

Save

Save and Compile

Fropetties. ..

Import. ..
Expork. ..

Consistency Check Chrl+alk+E
Check Cik Compatibility ChrlH-alE+E

4  Prink... CErl4+-P

Print Presdes, ..
Page Setup... Firmware | MPl a.. | [ add... | O... | Comment

1 My_ProjectiSIMATIC 300(1) TR T 5 ﬁﬂ
2 Lueftunglnitialsisrung|57_300_Station [T Download

3 My_Praject|57_300_Station (only when CPU is
4 SERY2_5\57_300_Station 0.3 in STOP mode)

Exit Alt+F4

h &12x12Bit BES7 331-7/KB01-0AR0 304...307

[au]

Saves and creates all svstem data in the current skation,

I:II:‘D]]

/
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HSIM#TIE Manager - [My_Project -- D:\57_Courses'\My_Proje]
%File Edit Insert | pLC  Wiew Options ‘Window Help

Arcess Rights 3 é | W
e

Download el L

Canfigure. .. Chr|

Compile and Download Objects. ..

[Uplaad ko FG
Ipload Skation to Pa...
Copy RAk bo Boi.,.,

Dovnlead User Program bo emary: mard

Sawe bo Mermaty Card,,
Hetrieve Fram Memory Cardl,.

Mamage My System. ..
Dirivee 3

Display Accessible Nodes

zhange Module Identification. . .
P Messages, ..

Display Force Walues
ranitorMadify Watishes

DiagnosticiSetting 3

PROFIELS 3
Edit Ethernat Node...

fissign PP s

Cancel FE/PC Assignment:

pdate Firmware

Update the Operating System. ..

Save Service Data,

1

Iploads the current station configuration to the creation system {configuration and progr:

:> Fack:

Uploading the Actual Configuration to the PG

=T

Select Node Address x|

Wwfhich module do vou want to reach?

Slat; |2 _l:
Target Station: " Local

£~ Can be reached by means of gateway

Enter connection to target station:
MPI address | Madule kype | Skation name | Madule name | Flank designation
2 CPU 315-...

Accezsible Modes

2 | CPU 316

|lpdate |

Cancel Help |

/
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Exercise 1: Creating a HW Station
LI SIMATIC Manager - [My_Project -- D:18§7 Cou =10] x|
£ File Edit Insert PLC Yiew Options Window Help |51 x|
Dﬁ|g?ﬁ|.}éﬁ|ﬁlﬂ%|ggnn?f |||<N|:|Filter> le#
El% by _Project Object name | Syrnbalic name | Type
E‘ SIMATIC 300(1) (B Sources Source Folder
= CPU 15-20P Block Folder Dffline
E|" =7 Program(2] 3 Symbal table
~{E] Sources "
“gg Blocks
=-{z5] My_Program
El Sources ;IQIEI
“{gH Blocks 89 File Edit Insert PLC Wiew Options Window Help 18] x|
D@|§Tﬁ|cﬁ ﬁ|ﬁ|‘3%|gg TE'EEEE%||I<NDFiIter> ;IV;
El% My Project Object name | Symbaolic name | Type
=l SIMATIC 300(1] (B Sources Source Folder
Blocks Block Folder Offline
?@ Symbolz Symbol table
Press F1 to get Help, (g Blocks
« | 2
Press F1 to get Help. | [CPSE11(MPL) .
SIMATIC S7 bate  1/24/2012 ‘ﬁ SITRAIN Training for
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Exercise 2: Adapting the Actual Configuration

[Hw Cconfig - [Upload (Configuration) -- My_Project]
flp Station Edit Insert PLC Wiew Opfions ‘Window Help

D232 %] S st 28] vl

Press F1 to get Help.

] -
2 CPU 34 SIJE[:if‘y' Module EI
3 Selection aof the Maodule [Mame/Order Ma.]:
4 | DI-300
5 7| D0-300 Shiart Dezcription | Order Mumber | Firrmware | -
G | DIO-300 D11 E=DC48-1 250 BESY 321-1CHE0-0AA0
7 7| al-300 | | DI ExDC24y BESY 321-1BHOT-0AA0
q DI ExDC24Y BESY 321-1BHOZ-04a0
3 ;I D ExDC24 BESY 321-1BHE2-04A0
DI ExDC24 BESY 321-1BHE1-0A40
DI ExDC24Y BESY 321-1BHA0-0AA0
‘| | DI32xDC2dy BESY 321-1BLO0-04A0
Dl3gsDC2dy BESY 321-1BL30-04A0
D1 Bt 200 BESY 321-1EHOT-0AA0
ﬂ:l (o] UR D1 Bt T 2042300 BESY 321-1FHO0-04A0
DIgraC230y BESY 321-1FFO1-0440 L
Slat kodule Order nurmber Fi Dl8uaCT 207230 BESY 321-1FFE1-0440
] Dl32waC 200 BESY 321-1ELO0-0&4A0 x
s CPU 314 BEST 314-TAEQ4-04E 10 V1| |Digital input madule D132 24, grouping 32 |
2 =
& | D0-300
& |[7] DI0-300 Cancel | Hep |
7 | Al-300
: | | | -
4

/
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Siemens AG 2006. All rights reserved.
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Exercise 3: Assigning Parameters to the CPU Clock Memory and
Testing It
E-E_:HW Config - [SIMATIC 300{1) {Configuration) -- My¥_Project] - |EI|5|
Eﬂ] Station Edit  Insert PLC  Wiew Options  Window Help - |5’|£|
J M= %,, @H | % || % | | ﬁ ﬂ}ﬂ] E | %E& Properties - CPU 315-2 DP - {R0/52) il
=TI Time-of-Day Interrupts I Cyelic [nterrupts | Diagnostics/Clock | Protection I Communication i
L= T General | Startup CycledClack Memary | Retentive Memory | Intermupts
— Cycle
5 ¥ Update DB process image cyolically
; E gg;zf[lﬁl:é;l’a’ﬂ Ehy Scan cycle monitoring time [mz]: 150
= 4 DI9/D0524 0 5 fdinimum szan crcle time [ma]; IEI
g 4 A2zt ;I Scan cycle load from cammunication [%]: |2EI
y I I Size al the process image I 'I
!I:l (0] UR 0B85 - call up at [/0 access emrar: IND 0B85 call up j
Slok b odule Order number
1 PS5 307 B BES7 307-1EADD-0AA0
2 CPU 315-2 DP GES7 315-2AF03-0AB0 ~ Clock Memary
e B v Clock mermary
3
b Bpte: |1EI
4 DlZ2eDC2ay BEST7 321-1BLON-0AAD Se R
g— g::é‘ [¥3[ var - [@variable table1 ONLINE] I -0 x|
T Az 54 Table Edit Insert PLC Warisble View Options ‘Window Help =] x| — | = |
aNce elp
a ;
s F DiSlE| 8] $[ml@|ol| X[ 5 E] W Dfer v sil4]
10 é Address | Symbol Dizpla Status walue Modity walue
Arvangement of : WE 10 Bir 230100_0011 I_ y
My_ProjectiSIMATIC 300(1) | <A RON Ak /
SIMATIC S7 bate  1/24/2012 ﬂ SITRAIN Training for |
Siemens AG 2006. All rights reserved. File: PRO1_04E.19 & Automation and Industrial Solutions



SIEMENS

Eﬂ] Station Edit Insert PLC View | Cptions Window Help

D28 5 &

Customize. ..

IHI@ LVRCOTHER eSS Ta oo e nratpny Eeal ) Ao d s arty crpantd

Chrl+alk+E

Hardware Configuration Editor Catalog Update

HEH

| Iretall ) sarshwpse Lipoafes

EEST 151 TFA0 009

“hanging of settings; calling up network, symbal table, catalog profile; spe
—

[% Instalbhianowaredd poaies

! E The selected hardware updates were installed successfully,
-

= Configure Network Diowndoad / copy HW updates 10 tha storage folder
1 FS 307 B Symbal Table Chrl+alk+T ]  Bioad hon | memel
[ 2 CPU 316-2 DP C Copy homdeh
;Q L Edit Catalog Profile 51-1
1 E DITZD T2y Update Catalog Ireit gl o ;fJa;e fodter lor hardwste upciytes
E ||| DOszDCzavings Install H Updates ... Momtw [ Meme . Peifed 1 Vereon
6 ||§ DIe/DOB24v/05A TETaT ST gj o ki i H
o3 [ MPVi0 el
Find in Service & Support, ., 8 -.:“l £ :[ BEST 148 46,00 D40 s Vi :
s I} [0 14|
0] UR ET 34-4MB 02/ 18 - V1.1
:I:I i Ow ET 2005 IM 151-1PN, 2 Stubs ves vid
Slot Module o | O] Fi | Mo 1o | B, | Comment O CuAIPKOPVEL o Vi2
1 PS 307 5& BES7 j ::' 5: ;;: - & “:
2 CPU 316-2 DP BESAV1.1[2 x o AT
il s L Omez  ET208 n :,5-1 18402 \.c 1 .
3_ D mos ET G IMISTFAAFLFUY ey vig
4 DI32:DC24V BES7 0.3 =
5| DO32:DC24Y/0.54 EES7 4.7 St Ton the Compatay of rawet GSOML, vertons than GSOML veeson 2 1
B DI8/D08:24v/0 54 [REST FEIEE :
7 412:12Bit BES7 304
B
q \ Sebect A
1D \ e LA AN B
11
Llose l

Settngs

Help

=i

FROFIEUS-DP slaves for SIMATIC 57, M7,
and C7 [distributed rack]

%
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fﬂ& WWConmgsliesistationiConfigaration sl il Aol S anicipanti| JJ jl
Station Edit Insert PLC  VYiew | Options ‘Window Help - 8 %
p
O = 2. B | & Customize. ., Crl+AlHE
10
= Confi Metwork EE
onfigure Metwar Tl i
] R 307 BA Symbol Table e ) Find: it dhj
|: 2 CPU 316-2 DP F Profile: |Standard j
;{? oA i Edit Catalog Profile 51
m-' +|
4 @ Dizz-DC2dy il B8 o OFIBLIS-P
5 [] DO32:DC24v/0 54 Install HW Updates ... + 552 PROFINET 10
B [§ DIS/DOSx24v/0.54 Install GSO File... + SIMATIC 300
¥ SIMATIC 400
Find in Service & Support... #- SIMATIC HMI Station
SIMATIC PC Bazed Control 300,400
:I!I o) UR : +- [l azed Cantrg :
B FU Carilog - S iipray M=K
Slat Fodule | Ou | R M| 1 | Q. | Comment Profile Edt Insert Wiew Window Help
1 PS 307 B4 EEST
2 CPU 3162 DP BESHV1.1|2 D B> <] |2 w2
AT £F JEE |
3 B
4 DI324DC24Y EES7 0.3 -
5 DD 3240 24V 0.EA BEST 1.7 g |I~\.1M?-3éD>¢UTENSION Object name Order number | Comment
B DIS/D0Ex24Y/0 5, [GEST ge |e T & P o Car-300 Analog input modules
7 1241 2Bit BEST 0. = RA-CK 0 [Jar/ao-300 Analog IfO modules
o = 3 (D ao-300 Analog output modules
9 : &) grl\le?q?imk [Jp1-300 Digital input modulzs
10 _ [Ap1oo-300 Digital I/C modules
11 + 1 SIMATIC 500 [dpo-300 Digital nutput modules
+- SIMATIC HMI Station = d put modules
+ SIMATIC PC Based Contral 300/4(— I0Q-SENSE sensor modules with 10 interface
- B SIMATIC PC Station (D special 200 Special modules, such as dummy modules
|
ERSyipron, M=E3
=] Test Objeck name | order number | Comment |
-I-E@ IM151-1 Standard [Jar-300 Analag input modules
Qo (201300 Digital input modules
Qoo [:'DI,I'DO-SDD Digital IjC modules
3 Pm
D-300 Digital output modul
[Z1 #ES7 215-2AG10-04B0 Q Iaha] DUt moces
{3 ps-300
=-(1 sM-300
Changing of settings; calling up network, symbal table, catalog profile; special functions [ ar-z00 e
——
(7 or-300
(1 oypo-300
Yfou can creake 3 profile by copying and pasting or by using & drag-and-drop operation ko move an existing profile, Chg

SIMATIC S7 bate  1/24/2012 D8 SITRAIN Training for
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If You Want to Know More

SIMATIC S7

Siemens AG 2006. All rights reserved.
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Eﬂ] Station  Edit  Insert PLC  Wiew Options ‘Window Help

DS " B S| 6 e d

=1

CPU Properties

[ Hw Config - [SIMATIC 300(1) (Configuration) - My_Project]

Properties - CPU 315-2 DP - (RD/S2)

Time-of-01ay Interupts I Cyclic Interrupts I Diagnostice/Clock I Protection I Commurication I

=101 x|

Il

X

General Starhu Cycle/Clock bemaor Retentive kdemor Interrupts
PS 307 54 I = I i L I L I 2
2x Shart Description; CPU 3152 DP

2 B4 KB wark memany; 0.3 me1000 instructions; MPl+ DF connection [DF":I

l q DI3z-0C247 master or DP slawe]; multi-hier configuration up to 32 modules, Send and

£ [ DO3z:DC24v 058 Hec_eive_capabilit}l fior lateral communication, constant buzs cycle bime,

c 4 Die/D0B2AV/0 5 routing, firrmwarne 1.1 -

7 F REREET ~| Order Ma.# firmware BEST 315-28F03-04B0 /1.1

A

4] M arne: CPU 315-20F
— Interface
|0 v
Type: kA Pl

Slat b oduile Order number

1 PS 307 54 BES7 307-1EADD-0AAD Address: 2

2 CPU 315-2 DP GES7 315-2AF03-DABO Metwarked: ez Froperties. .. I

A £

3 Carnrmemnt:

4 E IEE BESY 321-1BLO0-0AA0

] [ DO32«DC24y 20 58 BESY 322-1BLO0-0AA0 ;I

G 4 DI8/D0824 /0 58, BESY 323-1BHO0-0AA0

7 FIEREE BESY 331-7KBO1-04B0 LI

g

9

10 Ok | Cancel | Help |

Press F1 to get Help, T =

SIMATIC S7 bate  1/24/2012 ‘ﬁ SITRAIN Training for |
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CPU Properties: Startup

Properties - CPU 315-2 DP - {RO/52) El
Time-of-Day Interrupts | Cyclic Interrupts I Diagnostice/Clock I Fratection I Communication
General Startup | CycledClock Memary I Fetentive bMemany I [nterrupts

[+ Startup if preset configuration does not match actual configuration

¥ | Feset outputs at bot restart

¥ | Dicable hot restart by operatar [for example, from PE]
ar communication job [for example. fiam MEL stationz])

— Startup after Pawer On

£ Hot restart = \warmm restart £ Cold restart

— Monitoring Time for
"Finizhed" meszage from modules [100 me); gh0

Tranzfer of parameters bo modules [100 me): 100

|

Hut restart [T00 mz];

k. Cancel | Help

/

SIMATIC S7 Date: 1/24/2012 "i S|TRA|N Training for. .
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Relevant only for CPUs
until Oct. 2002 that
have no backup

CPU Properties: Retentive Memory

Properties - CPU 315-2 DP - (RD/S52) El
Time-of-Dray [ntermipts I Cychic Interruptz I DiagnozticeClock, | Frotection | Commurication
General I Startup I Cycle/Clock Mermary Retentive Memary | [nterupts

— Retentivity

o

11

Mumber of memony bytes starting with MELD:
Mumber of 57 timers startirg with T0;

Mumber of 57 counters ztarting with CO:

-~ —Areas

=2
m
=
jm]

1T
T
T

Byte &ddresz
Retentive Area 1
Retentive &rea 2:
Retentive &rea 3:
Retentive Area 4:

Retentive &rea &

Mumber of Bytes

battery _
Retentive Area B
Fetentive Area 7
Retentive &rea 5
-
k. Cancel | Help
SIMATIC S7 bate  1/24/2012 ﬁ SITRAIN Training for |
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Properties - CPU 315-2 DP - {RO/S2)

CPU Properties: Protection

General I Startup I Cycle/Clock Memaory Retentive Memon I [nterrupts
Time-of-D ay [ntemupts I Cyclic Intermupts I Diagnostice/Clock Pratection | Communication

X

— Pratection level — Mode

% 1: Keyswitch setting rp :

[~ Removable with password [OCESE MOCe
- ) Femissible: cyele increase via

- Wite-protection test functions: |—5 me

3 \Wiite-fread protection

Fazzawarnd: @ Test mode

E nter again:
] Cancel | Help

SIMATIC S7 Date:

Siemens AG 2006. All rights reserved. File:

1/24/2012 |§i
PRO1_04E.26 -

SITRAIN Training for

Automation and Industrial Solutions



SIEMENS

CPU Properties: Diagnostics/Clock

Properties - CPU 315-2 DP - (RO/52)

General I Startup I Cycle/Clack b ermary |

Time-of-Day Interrupts I Cyclic Interrupts

Retentive Memony I
Diagnosticz/Clock

X

[nterrupts
| Frotection I Communication

— System Diagnostics
I™ | Extended functions
¥ Feport causze of STOP
[T fLcknowledament-tigoered reporting of SFE33-35

— Clack
Synchronization Synchronization Type
I the PLC: INnnE j
On MBI IN.;.nE j
[er K E: IN.;.nE j

Correction factor;

I[I ms

Time [nterval

[More =l
[More =l
|More =

ak.

Cancel | Help

/

SIMATIC S7
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CPU Properties: Communication

Properties - CPU 315-2 DP - {RO/52)

General I Startup I Cycle/Clock Memaony I Retentive Memaony I
Timne-of-Day Interrupts I Cyclic Interrupts I Diagnostics/Clock, I Fratection
Connection Resources Reserved for
FG Communication;
OF Communicatiorn:

57 Baszic Communication:

1]

57 Communicatiar: 1] [already configured)

k aximum number of connection rezources:; 12

Interrupts
Communication

X
I

Qk. Cancel

| Help

SIMATIC S7 Date:  1/24/2012
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Further Processing of Hardware Stations
In the CAO1 Electronic Catalog
—— Export function
Astomation & Drives < |
5 Import function E-HEITI:"."'.'EITEE
| > fermEEEEEEEEEEEEEEEEEEEEan
CAO01 S7 Hardware-
Electronic Catalog Station
Order lists
E-mail dispatch
Further processing
with text editors
yd
SIMATIC S7 WO T e soton

Siemens AG 2006. All rights reserved. File: PRO1_04E.29 -
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Exporting a Hardware Station

[8Hw Config - [S7_300_Station {Configuration) -- SERY1_S] o [m] B
Eﬂ] Station Edit Insert FLC  Wiew Opkions ‘Window Help =8| x|
MW, ., CErlHr
|C 28 | k2
1 Open... Chrl+0 | |
&3 Open ONLINE [ ﬂ
1 Close
2
M Save
= Save and Compile Chrl+3
3 & PROFIBUS[1] DP mazter spztem (1]
i Froperties. ..
k) I
£ Impart... gz [B] MICROR
? Export...
8 .
) Consistency Check CErl+AlE+HE —————
= icheck GR Compatibilits: Zhr H-AlEF
1
< Export x|
—  Print... Chrl+F
, Frint Preview... E wport File:
- Page Setup... -
0:AST Courges\SY 300 Station.cfg Browse. ..
_ 1 SERY1_S\57_300_Station
2 My_Project|SIMATIC 300(1) o
3 LueftungInitialsierungh 57 _300_Skation Opticires Format
G e ST S R [~ Export default values f* Readable
. Bt Alb+F4 v Export symbols " Compact
ja
0 W Export subnets
11
12
Expotts an existing skakion, Cave | Cancel | HE“:,

/
SIMATIC S7 Date: 1/24/2012 ﬁ SITRAIN Training for

Siemens AG 2006. All rights reserved. File: PRO1_04E.30 L1 Automation and Industrial Solutions



SIEMENS

 Siemens Catalog CA 01 1072003 INT ENG

Catalog  Edit  Customer  Order | Selection aidz  Find  Toaols

Intermet ¥

w Bookmark

AW Qi By o -

| =

| Tree zearch ”

Eutended search |

CAO1: Selection Assistant for SIMATIC

=10l x|

Settings

AZIST

SIMUMERIE. & SIMODRIVE

r

PraTime PCSY )
Sh-Konfiguratar
WIN-SIKOSTART

ATIC Industnal Automation Systems - PLC

Interactive Catalog Siemens Automation and Ciriv &
@ Dirive Technology
[[7) Autornation Systems

EI@ SIMATIC Industnal Autoration Systems =
| [ PLC

SIMATIC controllers

Fram the campact mini contraller including the high-pe
rmeet every demand and every requirement, whatever i

G2 Distributed /05
-- et Programming Devices
[t SIMATIC Industrial soft

SIMATIC selection assistant - Project Manager

File Edit Paste Wiew 3Settings *

. SIMATIC selection assistantImpork 57 station

File Hame:

Itest ghation.cfg

Folder:
C:habch,

B2 Micro Automation Sets ET Archiv_11_2003.c2 a
-- Component bazed Autar Elfl @ | @ |2|:":|3| ﬁ| @l E ﬁl gl ><| _E‘ Archiv_4_2004.cav |
— z . g =4 T14-Programmer 1 ARCHIY_BM_MELL
= SIMATIC selection assistant - Project Properties ARCHM_KIIRWENI
File Edit Paste Wiew Settings 7 iggmﬁ—giﬁmﬂ-ﬁ
Selection assistant chwinfo.bxt
|pdat STERP 7 chwinfo_ET. et =
pelats A IMOO0047.JFG
Export... b TK K7 Artrieb, PC. Py
Print Previ Project: l=at station.ofa
r!n revien test_ED_DE_EDDE.DLI IQ o [J.&.NTZEIN_..]j
Print... Praoject Ma.:
e Edited from: IMichaeI Jantzon
Created: [26.04 2004 Changed:  [2604 200 /
SIMATIC S7 Date: 1/24/2012 ﬁ SITRAIN Training for
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Parts List and Description

T SIMATIC selection assistant - Project Manager - |EI|£|
File Edit Paste \iew 3ettings 7
ET
B BB 2| a B a8 x| mle| 2| mf=n o
=l & TlA-Programmer 1 -
st shatiord Froperties T Parts list T Dezcription T Sypstem
Order number D ezignation Cluattity Lizt price T otal price
BESY307-1EADD-04A0 | Load power supply PS 307 ; AC 12042300, DC 1| upon reguest | upon request
BESY321-1BLO0-0A0 | Digital input Sk 321, izolated, 32 01, OC 24 1| upon reguest | upon request
BESY322-1BLO0-0A0 | Digital output 3200, OC 244, 0 54 izolated 1| upon reguest | upon request
BESY390-1AE80-04A0 | 430 mm rail [gingle mod. width 40 mm) 1| upon reguest | upon request
BES7392-1AMO0-0440 | Front connector, 40-pole, with screw contact 2| upon reguest | upon request
T otal price: Lipan request

/

SIMATIC S7

Siemens AG 2006. All rights reserved.
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Block Architecture and the LAD / STL / FBD Editor

=1 o' puede mostra la imagen en este moment.

#SLAD/STL/FBD - [FC16 -- My_project_ch3_ch8'test station',CPU 315-2 DP] (] 3
i+ File Edit Imsett PLC Debug Wiew Oplions ‘Window Help _|ﬁ'|£|
OB 1 > FB > FB > FC D[(e-|E] 8| #[Ble| o[« cild| o
\ & 1<t OIE| k2] AHH Ol s == Ml
\ |Contents Ofs ‘EnvironmentiInterface’
-4 Interface 2 [name [=]
LA T - lﬂ' I |-
FCle @ assembly line :
> FB >»»FB | —|FB - _
\ : jog conveyor right
\ ‘ 10.2 10.3 Q8.3
‘ |} 11 () |
> FB > FC > FC Symbol information:
I0.2 T Jog RIGHT —— Pushbutton (PB} jog conveyor
0.3 T Jog LEFT —-— Pushbutton (FE) jog conwveyor
8.5 ¥_RT -- Contactor for Conveyor Belt r«
\ | 3
Press F1 to get Help. =R [obs 5.2 | Insert v

/
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Objectives

Upon completion of this chapter the participant will ...
know the different types of S7 blocks
understand the principle of "structured programming"
know the meaning of the process images (PIl, PIQ)
be able to explain the principle of cyclic program execution
know and be able to select the LAD, FBD and STL programming languages
be able to edit, save and download a block with the LAD/STL/FBD Editor
be able to carry out a simple program debugging with the "Monitor Block" test function

as an option, be able to make customizations to the LAD/FBD/STL Editor

/
SIMATIC S7 Date 21312012 ‘;'i SITRAIN Training for
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Types of Program Blocks
Operating System
perating sy DB DB
Cycle i
N OB | P
Organization
Process Blocks
| —
Error ~— | FB FC ———_SFB
Legend: Maximum nesting depth:
OB = Organization Block S7-300: 8 (16 for CPU 318)
FB = Function Block
FC = Function FB S7-400: 24
SFB = System Function Block
SFC = System Function FB with (for each priority class,
DB = Data Block Instance DB 2 to 4 additional levels for Error OBSs)
SIMATIC S7 Date:  2/3/2012 151 SITRAIN Training for _
Automation and Industrial Solutions

Siemens AG 2006. All rights reserved. File: PRO1_06E.3 -
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Program Structuring Possibilities

Linear Program

Program Partitioned into Areas

Structured Program

OB 1

All instructions are
found in one block
(usually in Organization
Block OB 1)

OB 1

Recipe A

RecipeB

Mixer

—
— —

Outlet

OB 1

T m— —
_—
—_—

The instructions for the individual
functions are found in individual
blocks. OB 1 calls the individual
blocks one after the other.

Pump

Outlet

Reusable functions are loaded into
individual blocks. OB 1 (or other

blocks) call these blocks and pass on
the pertinent data.

/
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Process Images

S1 K1

| |
| /1]

= 12.0 Q4.3 T\
4 =

i B
Pl e B PIQ

User
Byte O Program Byte O

Byte 1 \—// Byte 1
Byte 2 i ——— Byte 2

N : /F
A I 2.0 : f
Q 43

™~
| 6.4 /
B o 43
CPU Memory Area - 4w CPU Memory Area
SIMATIC S7 W@ s soen

Siemens AG 2006. All rights reserved. File: PRO1_06E.5 -
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Cyclic Program Execution  Before October 1998
« Startup program: Call and execution of OB 100
(once, after Power ON, for example)
« Transfer PIQ to the digital output modules
> Start of the cycle monitoring time J = digital
L = Input
J\/L = module
Reading the input states from the digital input modules < i E
and saving the states in the process image (PII) =
% Call and execution of OB1
>
é)) (possible interruption by call of other OBs
o for events such as time-of-day interrupt, =
O hardware interrupts etc. ) = digital
= output
J\/L - module
Writing the process-image output table :D E
(PIQ) in the digital output modules i =
SIMATIC 57 ¥ b A

Siemens AG 2006. All rights reserved. File: PRO1_06E.6 -
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Cyclic Program Execution

Startup block (OB 100)
Execution once after Power ON, for example

{1

’[ Start of the cycle monitoring time J

il

Writing the process-image output table
(PIQ) to the output modules

Al

After October 1998

Output

module

Reading the signal states from the modules
and saving the data in the process image (PII)

Input

module

Il

CPU Cycle

Execution of the program in OB1
(cyclic execution)
Events (time-of-day interrupt, hardware interrupts etc.)
call other OBs, FBs, FCs, etc.

A 4

Communications
| |

SIMATIC S7

Date: 2/3/2012

Siemens AG 2006. All rights reserved. File: PRO1_06E.7
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File Edit | Insert PLC Wiew Options window Help

Inserting an S7 Block

KJSIMATIC Manager - My_Project

=0l x|

O o || Sation e 25 2 EE

Subnet 2
Brogran »F

57 Software

Properties - Function x|

General - Part 1 | General - Part 2| Calls | Attributes |

1 Crganization Block. M ame: FCA

M Software 2 2 Function Block
Symbalic Marme:

?vmthLTable 4 Data Block I

EE? ' EW 5 Data Type Symbol Comment; |

SR & Yariable Table

WinCE flexible AT C Created in Language: I STL j

WfinCC Dbject F .
Froject path: I

AL g Starage location

External parameters. ., of project: ID 457 _Courzes‘My Proje

'E!"‘ My_Project -- D:'\57_Courses\My_Proje Cod | :
E-E My _Project System data P 0de nterface
“E SIMATIC 30001) 3 FC1E o FC Drate created: 102/ 2006 D2 25: 42 P4
=g CPU 315-2DF o FLa2 w0 Lazt modified: 102/ 2006 D2 25: 42 P4 10/ 2/ 2006 D2 25: 42 P4
== 57 Program(5)
Comment; :I
ke
Ok, Cancel | Help
Inserts Funckion at the cursor position. o
SI MATI C 87 Date: 2/3/2012 "i S|TRA|N Training for. | sout
Siemens AG 2006. All rights reserved. File: PRO1_O6E.8 - Automation and Industrial Solutions
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FF; LALETTLARHLS =[O = i=50 00 My a1 | J L.!I a‘
I} Fle Edit Insert PLC Debug Wew Options Window Help - 8 X
D||e-6| & &(ml@| || cifdal o 2ale| ] OJE #f A0/ ]L [ ] w2
Contents Of: 'Environmenty Interface'
Declaration Table |[=@ Interzace @[ [wame =]
O 1N o |IH
|:> I oUT - | | ovuT =
Ok IN_OUT o IN_OUT
& TEMP ~ @ TEmMP )
+-1 RETURN £ |@ peTURN =
[A]
Fcl : Title: =]
r Title:
a.o 0.1 4.1
. | | | I
Code Section I N (
4.1
|}
Hetwork 2 : always CFF hit
| mMO.0 mMd.0
| N (») R
<] B
i‘ Address Block Typ | Location Location Location
- - FiZ1 R W 1 Pl
Detail Window o = S ra—
Q4.1 FiZ1 ! N 1 A=
|:| i’ | D
| | 4 |P| |\ 1: Error )\ 2 Info )\ 3 Crozz-references A 4; Address info. )\ 5 Modify )\ E; Diagnostics )\ 7. Com
Press F1 ko get Help, 2 affline abs < 5.2 Insert /
S I MATI C S7 Date: 2/3/2012 ﬁ S|TRA|N Training for. .
Siemens AG 2006. All rights reserved. File: PRO1_06E.9 & Automation and Industrial Solutions
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The STEP 7 Programming Languages
Function Block Diagram
FCle : Conweyor Control
m: Jog Conweyor RBIGHT
&
IO, 2w na._&
I0. 3 =0 —
Ladder Diagram
FCle Conwveyor Control
:ii_';‘,;j:_:‘!‘::‘f‘_}::: Jog Conwveyor RIGHT
| I0.& Io.z gk
| d [ —
Statement List |
FC1& Conweyor Control
?I_Eia‘j;j!é‘r_‘];:: Jog Conweyor RIGHT
A I .z
AN I o.3
= Q g_k /
SIMATIC S7

Date: 2/3/2012 ’ SITRAIN Trzining for ot
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Selecting the Programming Language
SLAD /STL/FBD - [FC16 -- "FC_ConvMotor™ -- SER¥1_S\57_300_Station',CPU 315-2 D - 10| x|
{1 File Edit Insert PLC Debug | Wiew ©Options Window Help - |E|£|
Dlﬁ;laﬂlnl gl % ||i W Overviews Chrl+E
w Details
Qilnﬁn"l !{ll?«‘!l Iﬁl@ ﬂ*.‘.’l PLC Register j
JZJ:/L":"D rface’ ;IEI
El--@ Interface s -
-4 Chr+3 B Wew netwark.
g ot Data Vi el e e ';'lnctss
ll * Declaration Yiew  ChrlHE ;I -4 FC blac
--|TH SFE blocks
o q rF
FCle : Conwveyor Control Display with g — ﬁ SFc_bIDc_ks
— - il Multiple instances
Network 1: Jog Conwveyvor B Zoom In ChrlH-Murn+ Eﬂ---fﬂ Libraries
. T 0.z Zoam Ouk Chrl4+-Purn-
AN I 0.z Zoom Factor, .,
= u] ==
v Toolbar
Breakpoint Bar
Netywork 2 : Jog Convevyor L
w Status Bar
a Q 4.7 £,
AN M 0.2 Colunin idth, .. =
EN M ao_ 3
= 0 2.5 Display Calumns, .. FLL = | [l —
1 | | _,I_I Frogram e... EE Call struc....
pdate FS
£_|'| 4] 4] IIHI". 1:Emor 4 2 Info & Cross-references 4 Addressinfo. A B Modify A 6 Diagnostics A
-
Changes ko the STL programming language in the current block, | 2 |offline \abs 5.2 | Inse
S I MATI C S7 Date: 2/3/2012 ﬁ SITRAIN Training for

Siemens AG 2006. All rights reserved. File: PRO1_06E.11 L1 Automation and Industrial Solutions
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{# File Edit Insert PLC Debug

Programming in LAD and FBD

Wiew  Options

Window  Help

ELHD,.-"STL,.-"FBD -[FC15 - "FC_Mode™ - SERY1_S4S7_300_Station',CPU 315-2 DPY...\FC15]

=101 |
=121 x|

D|=[5-=| & & @] o]« ¢ildal [o 25l <[] O

[l e Pt

Contents 0f:

'Environment’ Inter face'

E"@ Inter face |NEI]TE
O o [In
;]} ouT 1k 0UT EI
-0k TH_OTT sk IN_OUT |
-F TEME i TEMFP
G40 RETURN 1 RETURN o B Mew network =
=RETR REi: [ooic
Al =] |- .
FCLS : Title: e [ 1 B j
M: System ON/OFF el = |MOT|--
()
"M System_ "M _dux_ "L_SYSTEM ey ()
ON_HMI" System ON" SR ety (R
! I:P} g Q e __|:5:| —
"M_Svstem E R3
OFF_HMI" —R EI' SR
p—_ __{N}__
. . p—— __|:p:|__
Symbol information:
M_Systen ON HMI M30.0 e ==(SAVE)
M Aux_System 0N mis_1 T MEG
L_SYSTEN 04.1 ~FT ros Insert / Cp
M System OFF HMI M30.1
#-{£] Comparatar =l
Netvork 2 : Manual Mode = il
1 it logic T 3
5_|'| FTED| bl}ll\ 1: Errar _)\ 2 Info A 3: Crozz-referel G risamn
=
Press F1 ko get Help, N o— |Insert I@ | S
Fl1 Program elements E: Call structure t ,
N

SIMATIC S7

Siemens AG 2006. All rights reserved.

Date: 2/3/2012

File:
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Programming in STL

HHLAD/STL/FBD - [FC1 -- My_Project',SIMATIC 300(1)',CPU 315-2 DP] ol =]
i} File Edt Insert PLC Debug View Options ‘Window Help =18 x|
D|(2~E| S| & |ml@| of | culdal [o 2se| <D DR £ AH-O[F]o [ {=] K2
Contents 0f: 'Enwvironment’Inter face' ;IEI
E"@ Interface |Na‘.|TE
i TH S e B Mew netwark
,:D ouT J= 0UT ﬁ FE blacks
.40k TN_OUT ik IN_OUT {£H FC blacks
-FE TEMP 4 TEMP {£H 5FE blocks
#-{0 RETURN {0+ RETURH {£H SFC blocks

FCl : &vwstem

A I
= 0
AN I
R Q
NOF u]

m: Svwstem OM/OFF

0.0

2.
0.
a2,

[ )

=l

- il Multiple instances
B Libraries

%

Program elements |E§_E Call structure |

£1|| [ 4| BIph  T:Emor A Zinfe A 3 Crossreferences A & Addressinfo. A 5 Modify A B Diagrostics A 7 Comparison  f
-
Press F1 ta get Help. | 2 |affline |abs <52 |Mwil Lno [Insert [Chg | A
SI MATI C S7 Date: 2/3/2012 ﬁ SITRAIN Training for
File: PRO1_06E.13 “ Automation and Industrial Solutions
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Saving a Block

Current project directory with block name

S{LAD/STL/IIM - [FC1 -- My_Project’,SIMATIC 300{1),CPU 315-2 DF] =0l x|
i} File Edit serk PLC Debug  Wiew Options  Window  Help — 58] x|
L
D|[3-(@] & & [E(e] o= cildl [a 2s] <Y [OE E2| JH# 0L [ ]l w
Contents 0f: 'Enwvironment® Interface' ;Iil
E--@ Interface |Name
5:' In - |IH -] Mews network =
i-dde 0T o ouT Bt logic
80k IN_OUT i TH_OUT #-{&] Comparatar
@. TEMPD iE+ TEMD -89 Converter
#-d0¢ RETITEN = RETURN F-{#3] Counter
[+]-{B§] DB call
(5] Jumps
[#-{z3] Integer Function
— -- Floating-poink Fck,
FCl : Systenm Mawe
. #-{36 Program control ||
Network 1i: System ONSOFF " shiftjRotate
Status bits
Qg.0 (@] Timers
I0.0 5R 23 Word logic
s 0 {70 FE blocks ||
£
I0.1 _SI
s
- s =
4 | | » rl Program elements EE Call structure
|
(]
J‘ Idl 4| }Ibll\. 1. Emor A ZInfo A 3 Crosseferences A 4 Addessinfo. & 5 Modify A B Diagrostics A 7: Comparison £
Press F1 ko get Help. | D [offline labs <52 |Wwl Lne [tnsert [Chg | v

/

SIMATIC S7 Date:  2/3/2012
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ELAD,.-"STL,.-"FBD - [0B1 -- My_Project\SIMATIC 300{1)'.CPU 315-2 DP] - IEllﬂ
£} File Edit Insert PLC Debug Wiew Options

Calling a Block in OB1

window Help =] x|

D3| d| 3| & |=|e] <] cildal [o 2ala] < DR 22| 4 4#]-0lF| s == x|

= ohd [
OBl : Cyclic Program Operation
Nt call oL in LD {2 Mave =]
B3 Program control
‘ (&) Shift/Rotate
- e az) Status bits
k (] Timers
=5 B+-{E5) Word logic
(g8 FE blocks
Network 2 : Call FC1 in STL B8 FC blocks
-
CALL FC 1 dF FC14
{0} FCI5
{0+ FC16
{0} FC17
{0+ FC18 |
{0} FC19
i FC42
.l SFR hlacks ;I
i fg|
LI Praagrarn elements |E_E Call structure |
|| BLock FC
& -
[A[ALRIe,  1:Emor 4 Znfo A 3 Crossieferences . 4 Addiessinfo. A S:Modify A B Diagnostics A 7 Comparison f
Press F1 to get Help. | = |offline [abs <52 |Mwt [Tnsert [Chg | v
SI MATI C S7 Date: 2/3/2012 ﬁ S|TRA|N Training for. .
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Downloading Blocks into the PLC

QEIMATIE Manager - [My¥_Project -- ;%57 _Courses',My_Proje]

EB File Edit Insert PLC View Options ‘Window Help

=101 %]
=181 %]

D 276 4 B2 | g

% ky_Project
=-[E8 SIMATIC 300[1)
=@ cPuH520P
-z 57 Program(a)
(@] Sources

Press F1 ko get Help.

D 258 T = | 21 || < NoFiter> || eaE B
Object name | Symbolic name | Created in language | Size in the wark me. ..
@ System data
L OB 0B_Cuycle LA RE
i3 FC LA 4
L FC14 FC_Signal FED 124
L} FC156 FC_Mode FED 104
i3 FC16 FC_Corvebdator FED 100

i3 FC17 FC_Fault FED
i} FC1a FC_Count FED B4
LFFC13 FC_Count_Add FED 11z
i3 FC42 FC_Mb420 FED 10z
g [0 Conveyor WAT A0 _conveyaor
4 I

| |CPSE11{MPT)

SIMATIC S7

Siemens AG 2006. All rights reserved.
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Simple Program Debugging

{EiLAD/STL/FBD - [FC1 -- My_Project\,SIMATIC 300{1)\,CPU 315-2 DP] N (=]
i} File Edit Insert PLC Debug Wiew Options ‘Window Help _|5’|5|

Dilz-al & &les[@] || euld| of 2sle]~C0 OfE 2] S0l s =] K|

-
FC1 : Svstem \V4
m_ System ON/OFF [F]LAD/STL/FBD - [@FC1 - My_Project,STMATIC 300{1)4CPU 315-2DP ONLINE] [ =T
{3} File Edit Insert PLC Debug WYiew Options ‘Window Help _|E’|5|
gs.0 Djle-l=] =] BlEle] sle] el o B b O g2 EolE o == M|
Io.o SR -
| @ n FCl : Svstenm j
m: Zystem ON/SOFF
Io.1
Vlip\ gs.0
I0.0 R
1| g Q
I0.1
AR ©
x|
. [
x|
Iz
HI" FINI\‘ 1: Ermor h 2: Info '&: [A[4wwl, T:Emor A ZInfo A 3 Crossreferences  f 4 Addiessinfo. A B Modfy A E Diagnostics B 7 Or
File/Block sawved. Press F1 to get Help. < [RONT [abs <52 [rw 1 Rd 4

/

SIMATIC S7 Date 21312012 ﬁ SITRAIN Training for
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Downloading and Saving Modified Blocks

H#LAD/STL/FBD - [FC1 -- My_Project' SIMATIC 30¢ -0 x|
{3} File Edit Insert PLC Debug View Options Window Help _Iﬁllil

D|5-E| & &8l oo 6mldl o
o Lo I el o [ 7 ] i o e e L

Open offline FCl : SZystem :|
m: Swstem ON/OFF

Save Q8.0
I0.0 SR
& |
InO.1
] =

Open online -
4| I bk
x]
-

<Download
H |4|4|h|hl|‘-. 1: Errar j\ 2 Infa ﬂ 3 Crozs-references h 4: 4

ﬁ Press F1 to gek Help, | EI’-'-’

SIMATIC S7

Siemens AG 2006. All rights reserved.
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B LAGSTLAFED - [Fel s -

i} File Edit Insert PLC Debug View

D5 || &

% B[] o

IEsissraropramis||

Qptions  Window  Help

s | %l |

Y~z

Exercise 1: Jogging the Conveyor Motor (FC 16)

- [B]X]

=l

P Mew netwark
Eit logic|

41 | |-
Al |-
1 —|MOT]--
< ()

£ —{#)-
<3 (R

< (5]

I rs

FT sr

<3 =-(N)--
<3 (P
-3 --{3AVE)
FT neaG

FT ros

+-[£] Comparator
+-(ag] Conwerter

+ Counter

+ DE cal

+-[g] Jumps

+-(2I] Integer function

T 0% Elmomkimes momiek ek

=

rit lngic

3

Program eleme...

'EE_E Call struct...

FC

16 : Conveyor Movement

: Jog Conwveyor RIGHT

‘ 10.2 10.3 Q8.3

‘ N /1 ()

Hetwoxrk 2 : Jog Conveyor LEFT

‘ 10.3 10.2 Qb6
N /1 ()

PRI

frar j\‘ 2 Info ,"\

3 Cross-references .f'\ 4: Address info.

B bodify

}\ E: Diagnostics ,"\ 7. Comparizan

Press F1 to get Help. 2 offline abs 5.2 Insert (Chg /
S I MATI C S7 Date: 2/3/2012 ’ S|TRA|N Training for. .
File: PRO1_06E.19 L1 Automation and Industrial Solutions
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{# File Edit Insert PLC Debug ‘iew Oplions

Exercise 2: Calling FC 16in OB 1

¥ LAD/STL/FBD - [0B1 -- "0B_Cycle” - My_Project',SIMATIC 300(1)',CPU 315-2 DP',...’,0B1]

Window Help

=131 ]
=181 ]

D3 E] & 2 |=e] || edd| [ 2slé| <Y DE e HH0lE] L =] x|

[#-{g) Shift{Raotate
Stakus bits
- {&5] Timers
#-{Zg word lagic
/g3 FE blacks

=-{g8 FC blacks

-4k FC1

-{F FiZ14 FC_Signal

- fF FC15 FC_Mode

OBl : Cvclic Program Operation

-
‘Network : Contraol of conwveyor

"FC_
ConwMotor"

]‘7 EN ENO——

Symbol information:
ConvMotor FCl&

M F_ 16 FC_ComwMokor

-4F FC17 FC_Faul
-k FC18 FC_Count
-4 FC19 FC_Count_Add
-4k FC42 FC_MM420
--{£H SFE blocks

-{£H SFC blocks

----- Jilll rulkiple instances

- Libraries

|2 14

| Frogram elements ”E_E Call structure I

o |

-— FC Control of conweyor mobor

s

ﬂllilﬂllbl[‘. 1. Emar & 2 Info A

3 Crossrelerences f 4 Addressinfo. A4 SiModif A 6 Diagnostics

7: Comparizon

Press F1 ko get Help.

| 2 |offline labs <52 |

|Insert | | o

/

SIMATIC S7
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Date: 2/3/2012
File: PRO1_06E.20

SITRAIN Training for

Automation and Industrial Solutions



SIEMENS

If You Want to Know More

4

SIMATIC S7

Siemens AG 2006. All rights reserved.
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Editor Customization: "General" Tab

¥ LAD/STL/FBD - [FC1 -- My_Project',SIMATIC 300(1)\CPU 315-2 DP] -0 x|
i+ File Edit Insert FLC Debug Yiew | Options ‘Window Help ﬂ

D23~ E] & &= -

Customize

| =

Customize. ..

General |"v"iew I STL I L.-'-‘-.D.-"FBDI Block, I Su:uuru:esl Source Te:-:tl

Compare On-JOffline Partners

FCL - System Reference Data — Font ]
pammmmmmnnn Symbol Table trl Forit: Font Size:
Metwmork 1. Systeuw UN/OFF IEu:uurier Mew IB Select... I
"T_Swstem Q2.0 .
omn B — Further options
| |_ o 0 [ Report cross-accesses as emor
"I System W Save window arangsment on exit
OFF" W Set network title automatically
| ——=
— Program status

[~ Control at Contact
Zymbol information:

T System DN T0. 0 - Momentar [ Automatic Program Status Change on Blocks

T_System OFF Io.1l -— Momentar ¥ Teminate OMLIME connection after program status

Time Lag: I a ﬁ [0- B0] seconds

b nemonics [Change: SIMATIC Manager Options: Customize]: IEninsh

< |
ﬂl [l 4l m¥ 0 T:Emor A Zinfo A 3 Crossreferences  p & I
Changes watious individual settings of this application. (] | Abbrechen | Hilfe | F

/
SIMATIC S7 Date 21312012 ﬁ SITRAIN Training for
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D(e~E| & *|=[a] -

FC1 : Svstem

H#LAD/STL/FBD - [FC1 -- My_Project',SIMATIC 300{1)\CPU 315-2 DP]
i} File Edit Insert PLC Debug Wiew | Options “Window Help

Compare On-fOFfline Partners
Reference Data
Symbol Table CkrlH

"T_Systenm os.0
om" SR

| b——os Q

"T_Svystem
OFF"

I |

Symbol information:

T Swstem ON In.o
T_Swstem OFF Io.1

[« |

—-— Momentar:
—-— Momentar:

ﬂ||4|4|b|bl|\ 1T:Emor A Zlnfo A

A &

3 Crosz-references

Changes various individual settings of this application.

I_ 1

Editor Customization: "View " Tab

_iol x|

x

General “iew |STL I L.-'i‘-.D.-"FEDI Black, I Su:uuru:esl Source Te:-ctl

—Yiew after Block Open
V¥ Symbolic reprezentation

¥ Symbal information
Wwith text color:

Sorting of zelection list by:

[ Block/network comments
[ Address idertification

IV Automatic spmbol selection [for L&D AFED)

[+ Permanently forced addresses [FORCE]
¥ Process diagnostic addresses [PDIAG]

Select... |

IS_I,ImI:u::I j

Wwiith backaround calar; - Select... |
—Yiew for Block Types
Logic Blocks: D ata Blocks:
LA j I Declaration Wigw j
— Program element overvisw
Froject Libraries:
IType and number j IType and rumber j
Abbrechen | Hire |

/

SIMATIC S7

Siemens AG 2006. All rights reserved.
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Editor Customization: "STL" Tab
x|

Eenerall Wigw  STL IL&DHFBDI Block, I Su:uuru:esl Source Te:-:tl

— Dizplay of the Status Fields

v Statuz Bit [T DB Register 1
¥ Result of Logic Operation [” DE Register 2
¥ Default Status [ Indirect

[T Address Fegister 1 [T Statusz'wWord

[T address Fegister 2
[T Accumulatar 2

[T Activate Hew Ereakpoints Immediately

Drefault |

Abbrechen Hife |

/
SIMATIC S7 Date: 2/3/2012 ‘ﬁ SITRAIN Training for
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Editor Customization: "LAD/FBD" Tab
x|

Eenerall Wi I STL LADFED |Ei||:u:k I Su:uuru:esl Source Te:-:tl

— Lapout Addresz Field 'width
|DIN 44 Portrait =l “D = no-2
— Element
Representation: I S-dirmenzional j
— Line/Color
Reference: I Statuz fulfilled j
Line ‘Weight = Marrow * Medium  © Wide
Color: - Select... |

V' Type Check of Addresses

[ Dizplay symbol information at address

Abbrechen Hife |

SIMATIC S7

Siemens AG 2006. All rights reserved.
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—%fith the Creation of a Block

Editor Customization: "Block" Tab

¥ Create reference data

¢ Lpdated?

" regenerated?

— Create Logic Blocks
Language: © STL % LaD

¥ Function blocks with multiple instance capabiliy

" FED

5| Bl Gererate Reference Data x|

Generall LT I STL I LADJFED  Block |S|:uur|:es| Source Te:-:tl j Shauld the reference data be

Yes

Cancel Help

Drefault |

Ahbrechen Hilte |

SIMATIC S7

Siemens AG 2006. All rights reserved.
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Editor Customization: "Sources/Source Text" Tab

o x

Gereral | view | STL | LAD/FED | Block  Sources | Source Text| Gereral | View | STL | LoD/FED | Block | Sources Source Text |
—%fith Compiling a Source — Farmat
I Dizplay wamings T abr width; I :I Character
™ Enors before warnings [ Display line number
IV Dvenwrite existing blocks ¥ Indent autamatically
¥ Create blocks only far emar-free compilation [T Keywords in capital letters
—%With Saving a Block — Colar and Style
[~ Gererate source automatically ¥ Source text display with the Following color and style assignment
Derive name from: Text type: INu:urmaI bemt j
% fheolute identifier of the block _
¢ Symbolic idertifier of the block ) e 3 I Eold I itslic
) Ahzolute
& Syrtiolic Freview test

Generate sources for Blocks that already exist E ‘ )
[with the settings indicated abowel: W= S, | — Pririt
[ with line numbers
¥ Black and white

[T Standard fant

Default |

Abbrechen Hife | Abbrechen Hife |

/
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Symbolic Addressing

&# Symbol Editor - [S7 Program({2) {(Symbols) -- My_Project',SIMATIC 300{1)\CPU 315- I ] 4
Symbol Table  Edit  Insert “iew Options  Window Help =8| x|
E | & % BER| o o |asmbos | w2
Statuz | Symbol 4 Address Diata type Commeri =
1 L _Weight_invalicd o 4.0 BOoL Indicatar light - sweeight inwalid
2 L_SYSTEM ! 4.4 BiCoL Indicator light System O
3 L_hAR ! 42 BiCoL Indicator light MaN mode
4 L_ALTO o] 4.3 BOOL Inclicator light Automstic mode
) L_Restart_man o] 45 BOOL Indicator light for manual wwarm restart b
] L_Restart_aut o] 46 BOOL Indicatar light for automatic warm restart
7 L_Conv_Fault o] 50 BOOL Indicatar light Conveyor fault
g L_Fault1 o 5.1 BOoL Inclicator light Fault 1
9 L_Fault2 o] 52 BOOL Indicator light Fault 2
10 L_Fautt3 ! 53 BiCoL Indicator light Fault 3
11 L_S4_ il ! 5.4 BiCoL Indicator light Miling st Bay 3
12 L_=5_3-=LB o] 55 BOOL Indicatar light Transport Bay 3 -= Light barrier bay
13 L_SE_Final_Check o] S5k BOOL Inclicator light Final check at LB bay
14 L_Bay1 o] g1 BOOL Inclicatar light Bary 1
15 L_Bay2 o] 5.2 BOOL Indicatar light Bay 2
16 L_Bay3 o] 8.3 BOOL Indicatar light Bay 3
17 L_Bay-LB o a4 BOOL Indlicator light Light barrier bay
18 W_Cony_RIGHT o] 85 BOOL Fun conveyor RIGHT
19 W_Conv_LEFT o] 86 BOOL Run conveyor LEFT
20 Harn o = BOoL Horn
21 B _Simulstor-LED 2B 5 BYTE lowwer Simulator LED=
22 vy DigDizp ey B WIORD BCD digital dizplay
23 Gy Control_kiki420 chiy 42 WIORD Cortrol wward for kihid20
24 G Setp hibad 20 ch 44 WORD Setpoint speed for MM420
25 DB_Instance_FB20_F... (DB 2 FB 20 Instance DB for FB20, Evaluation of Fault 2
26 DB_Instance_FB20_F... /DB 3 FB 20 Instance DB for FB20, Evaluation of Fault 2
27 DB_FB11_RunningLight (DB 11 FB 11 Instance DB for FB11 _RunningLight
28 DB_FB17_Fault [ = T FB 17 Instance DB for FB17 Fault evaluation v|
Press F1 ko get Help, | | | v

/
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Objectives

Upon completion of the chapter the participant will ...
know the difference between absolute and symbolic addressing
know the difference between local and global symbols
be able to edit a global symbol table

be able to use the Block Editor to edit global symbols

A
SIMATIC S7 Date: 2/4/2012 ‘ﬁ SITRAIN Training for
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Absolute Representation

Absolute and Symbolic Addressing

Symbolic Representation

(max. 24 characters)

A 10.0 A "SYSTEM_ON"
= Q8.0 = "SYSTEM_ON"
A 10.4 A "M_FORW"

= Q20.5 = "MOTOR_FOR"

Call FC18 Call "COUNT"
Symbol Address Data Type Comment

MOTOR_FOR Q20.5 BOOL Motor moves forward
COUNT FC18 FC18 Count bottles
SYSTEM_ON_SW 10.0 BOOL Switch system on
SYSTEM_ON LT Q8.0 BOOL Indicator: System is “On”
M_FORW 10.4 BOOL Pushbutton: Motor forward
N ~ J N ~ J

(max. 80 characters)

SIMATIC S7
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Symbolic Addressing

Where are symbols used?

Where are they stored?

With what are they created?

Global Data:

- Inputs

- Outputs

- Bit mem., timers, counters
- Peripheral I/0

Symbol Table

Symbol Editor

Local Block Data:
- Block parameters
- local / temporary data

Declaration part of the
block

Program Editor

Jump Labels Code section of the Program Editor
block
Block Names: Symbol Table Symbol Editor

- OB
- FB
- FC
- DB
- VAT
- UDT

DB Components

Declaration part of the DB

Program Editor

/
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The Symbol Table

QSIMA.TIE Manager - [My_Project —- I:'\%7_CoursesiMy Proje]
£ File Edt Insert PLC View Options ‘Window Help

=10l x|
=181 %]

=-{z7] 57 Program(2]

=BT 0 R da|e B0 EE | |[< Mo Fiter > B
EI--% My Project
EI SIMATIC 30001)
E|m LPU 3152 0P Sources Elockz §'j,ii-'[-iEEiié

(3] Sources ]
S e ﬁ Blocks @ Symbol Table  Edit  Insert ‘iew Opkions WII‘IdDW Help == =]
m-LJ TP170B_Color EH & %2R o o |[|asmbos =1 | w2
Status | Symbol Address 4 | Detatype Commert a|
41 T_System_ON | 0.0 BOOL Momertary contact System O
42 T_System_COFF | 041 BOOL momentary contact System OFF (MC contact)
43 T_Jog_RIGHT | 0.2 BOOL Jog conveyor RIGHT, momentary contact
44 T_Jog_LEFT | 03 BOOL Jog conveyor LEFT, momentary contact
45 S_hra_ModeSelect | 0.4 BOOL Switch - Operating Mode Prezelect: '"0'=pMaANUAL , "1'=2UTO
46 T_MiA_Accept | 0.5 BOOL Momertary contact, confirm operating mocde
47 5_Weight/Zuantity | 0E BOOL 0 = Display quantity, 1 = Display weight
48 f T_Ackn_WarmRestart || 07 BOOL Momertary contact to acknowledge warm restart dizplay
49 ( P ) T_Ackn_Fault | 1.0 BOOL momentary contact Fault acknowledgement
a0 5_Fautt | 11 BOOL Simulate Fault 1, 0=0FFH =0
a1 =_Fautt2 | 1.2 Bl Simulate Faulk 2, 0=0FFH =0k
52 Z_Fautt3 | 1.3 Bl Simulate Fault 3, 0=0FFH =0
53 LB | 80 BOOL Light batrier
Press F1 to get HElp' 24 T_Bay1 | 81 BOOL Momertary contact Bay 1
55 T_Bay? | 52 BOOL mWomentary contact Bay 2
a6 T_Bay3 | 8.3 BOOL Momertary contact Bay 3
57 T_Bay-LB | 5.4 BOOL momentary contact Light barrier bay
55 BaN | 85 BOOL Proxitnity sensor Bay 1
28 BAYZ2 | =h BOOL Proximity sensor Bay 2
[=10] BAYW3S | 87 BOOL Proximity sensor Bay 3
61 I Thumbrey by 2 WIORD BCD thumbwwheel
g2 I _State_Mhdd20 b 42 WDRD State word of k420 LI
Press F1 to get Help, | [ v
SIMATIC S7 Date: 21412012 ﬁ SITRAIN Training for
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Edit: Find and Replace

ﬁSymhul Editor - [97 Programi(2) (S¥ymbols) - My_Project’SIMATIC 300{1 }.CPL - |EI|5|
@ Symbol Table | Edit Insert  iew Options  Window  Help =18 x|
= J | =) | Lln:cu Ctr:+2 j T | nZ

Status Redo ekl ata type Commerit 4|
41 cuk kel oL Mamertary cortact System O
42 Copy ChrlC oL Moamertary contact System OFF (MC contact)
43 Pacte Chrley oL Jog conveyor RIGHT, momentary contact
44 oL == - —
45 Selact oL Find what: Replace with:
u o e =] o 7 _«tes |
45 Undo Selection 0L - :
43 P‘ Find and Replace. .. Chrl+F Q ~ Search Range " ~ ~ ~ .
=0 Conhinue Chr From curgor Al Selection
51 oL HP

G0 To Row, .. CLrl+E
52 oL .
53 Add Default Symbal 0oL [ Options
Erault 2ymbols I_ Find whole words only I_ Search with ‘Wildzards
54 imenerate S0E oL El s
] Special Object Properties Q0oL ateh case
o6 L= T (] (e
a7 T_Bay-LB | a4 BOOL
[ By | &s B Fird M ext I Feplace Replace Al | Cloge | Help
a8 BaY2 | s BooL
B0 BAYS | 8.7 Bl Proximity sensor Bay 3
61 I Thumbeey py 2 WiIORD B0 thumbwhiesl
G I State_hiba420 by 42 WYWORD State weord of k420 LI
Looks For bext or replaces text in the current symbal table, | | | 4
SIMATIC S7 Date: 21412012 ﬁ SITRAIN Training for
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ﬁ_‘gﬁrmhul Editor - [57 Program(2) (Symbols) -- My_Project) SIMATIC 300{1}"CPU 315-2 DP] - |EI|5|
3] Symbol Table Edit Insert | view Options Window Help 181 x|
= J | =) | & [ ZoomIn Chrl-+Mum+ vI T | n? |
il (0703 ZhrH-Mum- —
119 OB _Cycle Zoam Factor. .. or cyclic q%
e . ] ~Fiter Lit
121 QB _I0_FLT1 .
= oork Mo.: Filter name:
122 08 Slavel s [ OF for siave 0 [Selection in the Symbal Table
123 OB_wwarmRe  Columns R, ©, M, C, CC Ctrl+k in restart OB UII I.ﬁ.ll Symbolz j ith &0 .-'ﬁ-.lt+El-lr]l
124 PP A Iator-Poti for | il e
125 PhA_AI2 w Toolbar lator-Poti far |
126 L_wieight_m, ¥ 2-atus Bar stor light - we Mew filker Save | Delete |
127 L_SYSTEM Update = ator light Syl
128 L _hA&m == =S wremeatar light fAR
129 L_AUTO @ 43 |pooL Indicator light Aute  — Dligplay Spmbol with Properhy...
130 L_Restart_man o] 45 BooL Indicator light for ¢
131 L _Restart_aut @ 45 B0l Indicator light for 2 M ame: Ix * | kanitaring: I " "I
132 L_Conw_Fault Q 50 BooL Incicatar light Corne Add . g L. "
193 L_Fautt @ 51 |Bool Indicatar light Faul = I : #* | Op. Chl. + Manitaring: I ]"
134 L_Fault2 o] 52 BOOL Ind?ca’[or I?ghl Faut Data T_'.-'IZIEZ Ix o | ME—'SSEQEZ " '_I
135 L_Fault3 o] 23 BOOL Indicatar light Faut
136 L_s4_mil @ 54 |pooL Inclicator light Milic | Comment: | # | Communication: x vI
137 L_S5_3-=LB Q 5.5 BooL Incicatar light Trar
138 L_SE_Final_Check o 56 |BooL Indicator light Fina Contral at contack: I u vI
139 L_Bay1 Q g1 BOOL Indicatar light Bay
730 : —— P — —— T ————— - -
T 'ﬁ'gSymhnl Editor - [S7 Program{2) (Symbols) -- My_Project' SIMATIC — Dizplay Syrbal with Status...
Symbol Table  Edit Insert View Options  Window  Hel . .
142 Sk £ e v alid W Invalid
= ; - - . .
_1:3 = & | =1 | & [ | ) | |< Filtered view: j [hon-urique, incomplete]
— Status | Symbal Address /| Datatype COmmert
% ] LB I 80 BOCL Light bari
2 T_Baryl X BOCL -
Filters the |3 T Payz [ &z |BooL ] Filter Cahcel Help
4 T_Bay3 | 8.3 BOCL Momenta
5 T_Bay-LB | 54 BOoL Momentary COr TGt I e IeT Day
=] BAN1 | 3.5 Bl Proximity senzor Bay 1
7 BAY2 | SE BOOL Proximity sensor Bay 2
il BAN3 | 57 B Prozimity sensor Bay 3
3 I hd
Murnber of symbols: 8{172 [ [ A
SIMATIC S7 - Ol SITRANTnng o
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View: Sort

'E_';Symhul Editor - [ST Program{2) (Symbols) -- My_Project SIMATIC 300(1)CPU 315-Z DP] - |EI|5|
@ Symbol Table  Edit  Insert | Wiew Options ‘Window Help - |5’ |5|
= | =) | ¥ 2 ZoomlIn Ckrl+Mum-+ ~| Fp | n?
tatuz | Symbol Zoom Ok CErl--Murn- e AI
a7 FC_MM220 Zoom Factor... ontrol Mh420
38 FC_Sequenc Filker .. equencer for production line
39 FC_Comman N
40 FC_Scale
4 T System O Columns R, O, M, C, CC Chrl+k entary contact Syste L
42 T_System_0O entary contact Syste F (MNC contact)
43 T Jog_RiGH ¥ Todbar Earrveyor RIGHT, miC cortact
44 T Jog LEFT ¥ tatus Bar conveyor LEFT, mameh 4fy cortact
46 T_MI&_Accemr T - e rremiertary contact
47 5_WieightiCuantity | 06 BOOL 0 = Display guantit' , "
43 T_Ackn WarmRestat || 07 BOOL Momentary contact Coalurmn: | Address Ascending [
43 = T_Ackn_Fault | 1.0 BOOL Momertary contact 3 -
50 S_Fault! KK BOOL Simulate Fault 1, 0= g:‘f‘;?;pgﬁgggﬁﬁg
a1 S_Fault2 | 1.2 BOOL Simulate Fault 2, 0= D ata Type Descending
52 S_Fault3 |13 BOCL Simulste Fault 3, 0= Comment Ascending -
53 LB | g0 BOOL Light barrier
o4 T_Bayi | g1 [lelel Momentary contact
=5 T Bay2 | 82 BOCL Momentary contact Ok Cancel Help |
26 T_Bay3 | 83 BOOL Momertary contact
a7 T_Bay-LB | ) BOOL Momertary contact Light barrier bay
58 By | 85 BOOL Proximity sensar Bay 1
249 BaN2 | ] BOOL Proximity senzar Bay 2
&0 BAN S | a7 BOOL Proximity sensar Baw 3 LI
Sorts the display according to specific criteria. | | 5

/
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Editing Symbols in the LAD/STL/FBD Editor

S LAD /STL/FBD - [FC1 -- My_Project',SIMATIC 300(1)',CPU 315-2 DP] - 10| x|
i} File Edit Insert PLC Debug Wiew Options ‘Window Help - |5’|5|
D||-d| & &[Ble| o] el [o 2=l <D [OE e JHH0lEo | =] w2
i
FCl : System ;I
RN cveven awons e =
[+-{3i] Bit logic
"T_systen_ (NGTRNTM o Chrly {3] Comparator
om TR FF-{ag Converter
| Copy Chrl+C :
B K . Pash Chrl+y [+-{+4] Counter
asE i+ [#1-{08] DE call
"T_System :
OFF" Delete Del '@ Jumps
/1 o F#-{21] Inkeger Function
I = Inserk Metwork kR -z Floating-point fct,
Insert Emply Box &lt+-F3 .. Move
Insert Symbol kel [#-f3M Proagram contral ll
| =
Go Ta 3 5
Edit Svmbals. .. Alk+Return |

special Object Pr bies r

1 | | _,ILI Frogram e... E_E Call struc. . I
L T RT | x|[ G Diagnostics}_7: Comparisor
BT Le—

Shows properti Eifilsel Dzl 33 || CmmmEi [Insert [Chg | 4
_— L_SYSTEM |BOOL |[Indicator light System ON
Add to Symbols | Delete Syumbol | Sorting: I j

[ Display Columns B, O, M, C. CC
The symbolz are updated with 0K or Apply’

] | Aol | Cloze Help

&_

/|
SIMATIC S7 Date 21412012 ‘ﬁ SITRAIN Training for
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BHLAD/STL/FBD - [FC1 - My_Project,SIMATIC 300{1)\,CPU 315-2 DP] B [l E) Wl i5iLAD,/STL/FBD - [FC1 — My_Project}SIMATIC 300(1){CPU 3152 i [m] 5
{} File Edit Insert PLC Debug Yiew Options Window Help =1 i+ File Edit Insert PLC Debug Wiew Options ‘Window Help 81|
D|(5-E| | &|m|e| o] cildnl [o D|=(E-(E] S| #|@|8] of-| vid [«
Sle| K| O k] Aro|mL [ wef Salor| k| Ofm ] JHHHO[FT|s [ 2|
FC1 : 8ystem ;I FCl : Bystenm ;I
m: System ONSOFF _I m: System ONSOFF —I
"T_System "L_SYSTEM" 0.0 Q4.1
- on" - = 3R Momentary Indicator
contact light
| 5 g System ON Svstem ON
T Eystem "T_System "L_SYSTEM"
“oFEr [ N sk
— = 2
IJfrl_‘ID.l | T_Swskem_OFF J Momentary contack Swstem OFF (NC contact)l
I0.1
Homentary
Symbol information: contact
T_System OH Io.o —- Momentary contact System ON System
T_Swystem OFF Io.1 —— Homentary contact System O0FF (HC contact) OFF (NC
L_STSTEM 04.1 -- Indicator light System ON contact)
"T_System
OFF"
]—I/I—R
1|
: E
” [[4]® ™I, T:Emar A 21Info A 3 Crossteferences A 4 Addessinfo. h B Modfy A B Diagne JJ 4[> T:Ener 4 ZInfo A 3 Crossteferences  p 4 Addiessinfo. =
Press F1 ko get Help. 2 [offline labs <52 [rw 1 4| PressFltoget Help. 2 |affline ab
SIMATIC S7 Date:  2/412012 Wl SITRAINTraning for -
. . ila | 1
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AD/STL/FBD - [FC14 -- "FC_sSignal” - SER¥1_S'\S -|EI|5|
{3F Fil= Edit Inmsert PLC Debug ‘iew Opbions ‘Window Help _Iﬂlil
D|s{2-a| & #l=(e] o] cldl[a =] <> OE ] ol 2] x|
ry
FCl4 : Title:
m: Indicator light Bay 1
"E_Conw_ "M Conw_
“L_RUTO" RIGHT" "BAYL" "BATE" Fault" "L_Bay-LE" "L_Bayl"
Il 11 171 11 11 11 [ —
"M_Flash "M Conw_
"L_RUTO" "BATL WBAYEZ" 1Hz" Faule" "L_Bay-LB"
Il I 11 Il 11 11
"K_Conw_
Il e "M_Flash zHz"
GIm aux Lett EOOL n 14.0  dux. mes|| |
GIM aux Man om EOOL n 15,2  Edge &
Network 2 : Indicator ligh - - -
&M aux System oN  BOOL n 15.1  Edge &
@ M Bayl occup BOOL n 14.1 Memory
"E_Conwv_ @ M BayZ occup BOOL n 14_Z Memory
L—|ALITTD RI?HlT @ M Bay3_occup BOOL n 14.3 Memory
f b &M Bays_ccoup HMT BOOL n 32.0  all Eay
SN Corv Faulc EOOL n 17.0 Memory
"L_AUTO" "BAYL" &M Comv Fault HMT BOOL n 32.1  Memory
| Il &M comv Jog LE... BOOL n 30.3 Memory
VB Com &M Comv Jog BI... BOOL n 30.2  Memory
WL ATTTON ETcHT" GIM Edge Aux EOOL n 1010 Auxilic
|} |} Gn Faulel EOOL n 17.1  Memory
‘ Gn Faulez EOOL n 17.3  Memory
SN Flash 1Hz EOOL n 10,5  Memory
Network 3 : Title: i
&M InitialState  BOOL n 101.1  Memory
‘ 'R Conv_ &M Jog LEFT EOOL n 16.3 Memory
TTRET nT M @H_Jog_RIGHT EOQOL )i l1e.2 Memory ﬂ
Y HNMI BOOL n 0.5 M
x| Missing or incorrect bit % NS4 _Recepe Smory
M _M/i ModeSel. .. EBOOL n 0.4 M . - _
T.JI Rl KN 1: Error 2 In /5 _Hodage | emoil;l E: Diagnostics & 7 Comparison #
1 v 4
%
Missing or incorreck bit address T = O FDs 5.2 [Mw 1 Insert [Chg &
SIMATIC S7 Date:  2/4/2012 ’“i SITRAIN Training for
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Symbol Table: Export

Fﬁgﬁymhul Editor - [57 Programi{2) {S¥mbols) -- My_Project'SIMATIC 300{1)"CPU 315-2 DP

5] Symbol Table Edit Insert Yiew Options ‘Window Help

=101 x|
=8|

Siemens AG 2006. All rights reserved.

JE Open... Chrl+0 =% | N2
Close ikl +F4

_— mimert *l
ﬂ Save CHH5 Control of conveyar matar
3 Fault evaluation
52 Properties... -
52 P -ourt parts Where do you want to store the table?
33 Count parts using ad
ETS Import. .. " T 1 I
=" 7| =
T CTE— 21
36 print... Cul+P  Plore  Speichem | (3 S7_Couses v -« & et BE-
ar Prink P i Contre
ED L PrEviss = | iLueftungInitialisierungsTest  [C)SERYZ L
E Page Setup... ik .
= Contre My _Proje
(40 1 My_ProjectiSIMATIC 300{1MCPU 315-2 DRY...\Svmbals for an |LJPRO3 _Loe
41 2My_Project|S7_300_Station|CPU 315-2 DPY, ..{5Symbols nertar |L)SERY1_A
42 3 SERW2_S157_300_Station|CPU 315-2 DPY,.. \Symbole nertar JJSERYI_L
43 4 SERVY1_5\57_300_stationCPU 315-2 DPY, .. \Symbole conwi |)SERYZ_B
44 cony
75 Exit Al+F4  Bop
45 T_Mia,_Accept | 0a BooL homentat D ateiname: —— ——
47 S _Weight/Quartity | o0& BOOL 0 = Displ + |Symbol_Table ﬂl
4a T_Ackn_“WarmRestart |1 07 BOOL Maomentat D ateityp: IS_I,Istem Diata Format [* SDF] j Abbrechen |
49 T_Ackn_Fault | 1.0 BOOL Momernitar A\ 4
— — : — p— e — -
Zopies the selected symbal table ar parts of it ko a file {of a different Format). | | L

In which format do you want to store

the table?

SIMATIC S7 Date:  2/4/2012 ‘ﬁ SITRAIN Training for |
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Symbol Table: Import

F@Syn‘lhul Editor - [S7 Programi{2) {S¥ymbuols) - My_Project'SIMATIC 300(1)"CPU 315-Z DF] - |EI|5|

3] Svmbol Table Edit Insert Wiew Options Window Help - =] x|

JE Cpen. .. Ctrl+o ~| % | K2

Close Chrl+F4 B AI

E Save GhrHS Control of conveyor motar

ﬂ Fault evaluation

E Properties... Count parts

E Count parts using addition

El Wrﬂr svaluating faults J

s Cortrol BCD digital display

3 Print... —

— 7 x | —

137 Print Preview. .. _I_I |

% Page Setup... Sucher in; | ) 57_Lourses | i |

I MLPm]_EEH'SIMATIC SDD_I:I:III'CPU 152D | ) LuefrungInitialisierungsTest [T SERYZ L —

G My ProjectS7_300_StationyCPU 315-2 DI liiM Pros . I ——— -

42 3 SERv2_S\57_300_Station|CPU 315-2 DR, ¥_Froe =ymbo_Table. st Select directory path

43 4 SERV1_S\57_300_Station|CPU 315-2 DPY, C)PRO3 Los ]

44 —— | Z)SERWL_A B

45 Bt ) SERYL L |

45 T_Mit_Accept I [

47 S Weight Suantity | [ - |

43 T_Ackn_WarmRestart |l [ -

43 T_Ackn_Fault | - ,l
Inserts a copy of a saved file (of a different Format D ateinarme: IS-"'mt'Dl—T able.=df < | Enter file name

Dateitvp: I Systemn Data Format [* 5DF) j Abbrechen |
A &
Select file format /
SIMATIC S7 bate: 21412012 Pl STRANTanmg for
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Exercise 1: Importing a Symbol Table

Siemens AG 2006. All rights reserved.

&R Symbol Editor - [My_program (Symbols) -- My_project_ch3_ch8'test station',CPU 315-2 DP] O] x|
5] Symbol Table Edit Insert Yiew Options ‘Window Help =18 x|
M| & & BR[| o o ||anSmbok || N2
|] Symbol Address 7 Data type Comment -
1 Counter_faults coo17 COUMNTER Countz conveyar helt faults in Auto mode
2 Counter_Pars - 18 COUMTER 55 counter function for parts in AUTO mode
& Instance_FB20_Call_2 |DB 2 Fa 20 Instance DB for FB20
4 Instance_FB20_Call_3 |DB 3 FB 20 Instance DB for FB20
5 Instance_FB20_Call_4 |DB 4 FB 20 Instance DB for FB20
& OB_Farts LB 18 (] = Data block stores actual gquantity and both auxiliary edge memory bits
7 HMI_Interface OB 949 0B 94 Transfer interface for HMI System in general
g FB_Fault FB 20 FB 20 Evaluation of process faults
! FZ_Signalizing FCo 14 FC o 14 Signalizing during canveyor moverment
10 FC_Modes FZ 14 FC 14 Systern OM and OFF, Mode_Man; Mode_Auto
11 FC_Conveyar FC 16 Fo 16 Contral lagic for cormveyor belt
12 FC_Faults FCooA7 FCooT Evaluation of process faults
13 FC_Count FC o 18 FCoo18 Count parts
14 FC_Statistic FCo 14 FCoo14 Function for counting parts with Arithmetic
15 FC_Evaluate_Fault FCo 20 FCo 20 Evaluation of Fault 1 (2
16 FC_Edge_Detection FCo 28 FCo 28 Example for using digital word instructions
17 FC_mMh420 FC 42 FC 42 Test for k420
13 FC_mMA20_synchron FC o 44 FC 44 Like FC42 + additional synchronism Carveyor f k420
19 F_Scaling FC 1058 FZ 1048 Scaling block far analog value
Z0 T_Swystem_OMN I n.o BOOL Systerm OM
21 T_Swstem_OFF I 0.1 BOOL Systern OFF (MC contact) ll
Press F1 to get Help, l_ l_ o
SIMATIC S7 Date: 21412012 ﬁ SITRAIN Training for
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Binary Operations

File Edit Bookmark Opfions Help

LContents Index Back | Print I £ | 3 |
E- ::' Help on STEP 7 Glozzary
SR : Set_Reset Flip Flop

=-{&] Bit logic

Symbol
=addresss
SR
—s
Parameter Data Type Memory Area Description
=address= BOOL @ M D L The address specifies which bitwill be
setorreset
5 BOOL @, MDLTC Setinstruction enabled
R BOOL LoD LT C Resetinstruction enabled
[} BOOL e, DL Signal state of =address=
Description

The Set_Reset Flip Flop instruction executes Set (3) or Reset (R) instructions only when the
RLO iz 1. An RLO of 0 has no effect on these instructions, the address specified in the
instruction remaing unchanged.

Set_Reset Flip Flop is set when the signal state at input 5 is 1 and the signal state at inpuot
Ris O Ifinput S is 0 and input B is 1, the flip flop is reset. If the ELO at both inputs is 1 the flip
flop is reset.

The Set_Reset Flip Flop instruction is affected by the Master Control Relay (MCR). Far more
detailed information about howe the MCR functions, refer to MCRE ondoff,

Status Word

RL!

EBR cC1 cCco v 0s
- b

writes -

><|O
el
]
=
=
(=]
G

“

/
SIMATIC S7 Date 21412012 ﬁ SITRAIN Training for
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Objectives

Upon completion of the chapter the participant will ...

understand the difference between ‘real’ connected NC contacts
and NO contacts, and programmed symbols

be able to explain the terms Result of Logic Operation (RLO),
Status (STAT) and First Check

be able to program basic binary logic operations

/

SIMATIC S7

Siemens AG 2006. All rights reserved.
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Binary Logic Operations: AND, OR

s

T

Circuit Diagram LAD FBD STL
= < - < - < -
S1 (10.0)
10.0 101 Qso0l| 100 & Q80| A 100
| | | | /) = A 0.1
S2 (10.1) || || \ 10.1 — = Q80
o Q8.1 Q81N = Q81
® & —0 -
1 1
L1 L2
(Q8.0) (Q8.1)
\ >3 1 0.2
(10.2) : Q8.2 O 102
=\ S4 || () ]| 102 —>=1 Q=8'2 o 103
|(10.3) 10.3 10.3 — = Q82
| |
T |
L3 (Q 8.2)

4

SIMATIC S7
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Binary Logic Operations: Exclusive OR (XOR)
LAD FBD STL
~ ~ ~
104 — & A 10.4
10.4 1 0.5 8.0 _ I 8.0 AN 0.5
¥ | Q ; 10.5 >=1 | Q > 5
| | A AN 104
104 < & = A 10.5
1 0.4 1 0.5 10.5 — = Q8.0
| | |
4 ||
10.4 ] Q8.0 X 104
XOR = X 1 0.5
0.5 — z Q8.0
yd
SIMATIC S7 e oz WP STRAN T o
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Sensors and Symbols
Process Interpretation in the PLC Program
The The sensor Voltage Signal Check Check
sensor is ... present state for signal state “1” for signal state “0”
isa... at input? at
input Symbol / Result of | Symbol / Result of
Instruction check Instruction check
NO activated _ _
Contact yes :> 1 LAD . nYeSu LAD “ Non
| — - 1 = g
\ “NO contact “NC contact]
not |
no 13 ” 13 ”
activated \ I:> 0 Né) st
FBD: FBD:
NC activated L, |10 — & - &
contact ( I:> 0 “No” “Yes”
? 0 1
not . .
activated ? yes |:> 1 STL: “Yes” STL: “No”
Alxy 1 AN | x.y 0
SIMATIC S7 Date  2/4/2012 ;‘" SITRAIN Training for |
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Exercise 1: Sensors and Symbols

Task: In all three examples, the light should be on when S1 is activated and S2 is not activated!

I veo

Il Feo
Il st

— | O

— | )

Hardware | | |
|]|:| I=\| s1 I=\| S2 I=\| s1 I=|g S2 I=% s1 I=|g S2
11.0 1.1 11.0 1.1 11.0 1.1
Programmable controller Programmable controller Programmable controller
Q4.0 Q4.0 Q4.0
(% Light (% Light (% Light
Software
1.0 1.1 Q4.0 1.0 111 Q4.0 1.0 I11 Q4.0

— | O

11.0 - & 11.0 - & 11.0 - &

11.1 - — Q4.0 11.1 - — Q4.0 11.1 - — Q4.0
....... 11.0 o 11.0 o 11.0
....... 11.1 111 e
....... Q 4.0 . Q4.0 . Q4.0

4

SIMATIC S7

Siemens AG 2006. All rights reserved.
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Exercise 2: Add Conveyor “Master” Control Logic

Start Stop
O O Q | o ®_
R
| |
||
ON
M N/
| |
| O
dh CPU  CPU
Hard Wire Circuit '?r']%'fﬁ[" 8L%gﬁ't
Module Module
91 1p
Start
O O IOOC 2 2b
Stop ON,
a 10.1] 4 3|41 g
7 N\
q4 4p
SIMATIC S7 Date: 2/4/2012 ﬁ SITRAIN Training for _
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Assignment, Setting, Resetting
LAD FBD STL
== == ==
1.0 11.1 A 11.0
Q8.0 11.0 —
. & A 111
m:l Assignment }—1 | | | () Q_SO = Q8.0
1.1 — ~
11.2 113
Q8.1 112 — A 112
HD Set — | (s) & Q8.1 A 113
113 — S S Q81
|I1.I4 Q8.1
(
| (R) 11.4 — O 114
- - >=1 Q8.1 O 115
|:||:| e © 11.5 1.5 — R R Q8.1
| |
yd
DA S e anol2 WP SITRAN i 1 tons
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Setting and Resetting a Flip Flop
LAD FBD STL
-~ -~ -~
" M 5.7 M 5.7 N
- Q9.3 .
Dominant s % o—0O) 12 —s SR SN
Reset 09.3 A 113
- A M5.7
| R 1.3 —| R Q — - Qg_g
- M 5.7 M 5.7 N -
. : 9.3 .
o | e ® QO || me —|r @
1.2 Q9.3 S M5.7
- A M5.7
| Fs 1.2 —| s Q — = Q9.3
/|
SIMATIC 87 Date: 21412012 ‘ﬂ EJ;I;EQIO’;I ;rzzir}:c?ufs?:ial Solutions
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Midline Output Coll

LAD STL
-~ -~
1.0 1.1 M20.7 12.0 12.1 Q4.0
}—H | —— - | ( ) A 1 1.0
LA L 11
= M 20.7 :
L A M 207 )
= g A | 21
= Q 40
11.0 — &
M 20.7
111 — # &
120 — Q4.0
121 — — =
/
SIMATIC S7 Dt zunz Pl STRAN g for o
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Result of Logic Operation, First Check, and Examples

Example 1 Example 2 Example 3
S ke < HNo X | o
Q ] D x Q o | X Q o | x
© L |eo| @ I c oS o © c |05 ©
— O | = () +— O 1 9 () += O ) Q
sl S SRS P=ll c[SSRCH R=ll © [SGRE
5|3 |28 B SIS [ SRE S| 5 |38| 2
| 28| T ||a | 2(8°| T ||| 3 |8°L
. x | x | x |
= M34
A 110 :> 0 1 1
AN 11.1 :> 0 1 0
A M40 :> 0 1 1
= Qs0 (T
= Qa1 |y
A 120 :> 0 1 0
SIMATIC S7 Date  2/4/2012 ‘;i SITRAIN Training for
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Instructions that Affect the RLO

LAD FBD STL
~ ~ -~
A 10.0
Q8.0 _ — & A 10.1
I]I:I NOT 10.0 10.1 10.0 Q 8.0 "
i noT——() 101 — o - - 080
Examples:

STAT 0 — Bit memory

CLR
[”:I CLR not available not available = MO.0

STAT 1 — Bit memory

[”:I SET > not available not available SET

= MO.1

SIMATIC S7 Date  2/4/2012 D8 SITRAIN Training for
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Exercise 3: Programming the Operating Mode Section (FC 15)
DI DO
100 | @ |T_System ON »
101 | © |T_System_ OFF L_SYSTEM| # |Qa4.1 Attty
10.2 | © |T_Jog_RIGHT L_MAN s |oa2 | |LITT] 0| ( ) -
10.3 | Y |[T_Jog_LEFT L_AUTO | # |Q4.3 NARARAR v
10.4 | Y9 [S_M/A_ModeSelect »
105 | o |T_M/A_Accept »
\9 » -15V...+15V A oy T1BV..+15V
b * All \ AO2
o . @ @ @
o L All A2
\ g 0}
A » O O =
hY o 0|0 0|0
% * Ol811 1|5 AL | A A0l | AO2
% . —— — OO 0|0
o .
yd
SIMATIC 7 WO T e soton
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Exercise 3: "FC_Mode" (FC 15), Solution Hints
Network 1: Indicator Light System ON
041
SR
ON-Condition S
OFF-Condition R Q
Network 2: Indicator Light MAN Mode
Q4.2
SR
ON-Conditions S
OFF-Conditions R Q I—
Network 3: Indicator Light AUTO Mode
Q4.3
SR
ON-Conditions —'S
OFF-Conditions —R Q —
SIMATIC S7 Date:  2/4/2012 151 SITRAIN Training for _
Automation and Industrial Solutions
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Exercise 4: Conveyor in AUTO Mode (Expanding FC 16)

Conv. Start Transport Phase Convl. Stop

Prox.Sens.Bay 1

| 8.5

Mom.Cont.Bay 1

8.1

Prox.Sens.Bay 2

| 8.6

Mom.Cont.Bay 2

| 8.2

Light Barrier
8.0

Run Conveyor

RIGHT
Q8.5

/

SIMATIC S7 Date  2/4/2012 ‘;i SITRAIN Training for
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Exercise 4: "FC_ConvMotor" (FC 16), Solution Hints

Network X Jog RIGHT in MANUAL mode
Conditions for JOGGING
: RIGHT M16.2 Memory bit for

: _ Jog RIGHT
In MANUAL mode — = In MANUAL mode

Network y Run Conveyor RIGHT in AUTO mode
Conditions for : M16.4 .
: S Memory bit for
Run Conveyor RIGHT Run Conveyor RIGHT
in AUTO mode — R in AUTO mode
Network z Control Run Conveyor RIGHT
M 16.2 >=1
Q85 Run Conveyor RIGHT
M 16.4 =
SIMATIC S7 Date: 2/4/2012 ‘ﬁ SITRAIN Training for _
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RLO — Edge Detection

LAD FBD STL
<_> <_5> <_>
1.0 111 M1.0 M8.0 1.0 — & ﬁ : %g_)
| —(P——( ) M0~ M8O 11 Ep mLo
|11 \ N 11.1 — P = = M8.0
1120 1.1 ML1  Ms.1 11.0 4 & A 110
| | | | /a0 0\ M1.1 M8.1 A 11.1
| ] | ] (N) L ) 111 — N — FN M1.1
' — = M8.1
1.0 | |_
R | | B |
gRO_ % i \’
M8.0 ! . : :
—>OB1 Cycle <— —> OBl Cycle <—
M8.1 ! . ! L
—>'0B1 Cycle <— —>'0B1 Cycle <—
SIMATIC S7 Date:  2/4/2012 |ﬁ SITRAIN Training for _
Automation and Industrial Solutions
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Signal — Edge Detection

Siemens AG 2006. All rights reserved.

LAD FBD STL
- > -
11.1 11.0 A 110
' |1|0 oS M8.0 11.1 — A (
( = M8.0 A 111
a 05 - FP
)
1.1 N
| |1|0 e M8.1 gl = M8.0
: A I1
R —( H NEG M8.1 A y
M1.1—{ M_BIT M1.1—(M_BIT = A 111
FN
M1.1
. : )
M8.1
11.1 i) v v
M8.0 | |
—>0OB1 Cycle <—
M8.1 | .
—>'0B1 Cycle <—
SIMATIC S7 Date: 2/4/2012 ‘ﬁ SITRAIN Training for _
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Exercise 5: Integrating the Edge Detection in FC 16
Conv: Start Transport Phase Convl. Stop
Part at
Light barrier
Start condition !
in AUTO mode
Light Barrier | 5
(18.0) { A
Run Conveyor
RIGHT
(Q8.5)
/
SIMATIC S7 Date: 2/4/2012 ‘ﬁ SITRAIN Training for
Siemens AG 2006. All rights reserved. File: PRO1_07E.19
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Exercise 6: Optimizing the Operating Mode Section (FC 15)

OLD: without edge detection

T System_ON I | I

(10.0) I

|

I

T_System_OFF
(1 0.1, NC contact) ; . ; .

o

: i i | |

L _SYSTEM I

(Q4.1) |_|

|

1
NEW: with edge detection

| DSl N
T _System_ON i s 3
(1 0.0) | : |_._'T‘ )
| i
T _System_OFF
(1 0.1, NC contact) : . : . :
o
: : : ; [ :
L SYSTEM
(Q4.1) | | | )
/
SIMATIC S7 Date: 21412012 ‘ﬁ ELII;EI’IEQL’:I ;I;?iinli:c?ug:ial Solutions
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Unconditional Jump (Regardless of the RLO)
LAD FBD STL
-~ -~ -~
Network 1 NEW1 Network 1 NEW1 Network 1
( JMP ) ........... —— JMP ............. JU NEWl ............
Network 2 Network 2 Network 2
Network X Network X Network X
NEW1 S NEW1 Pl
NEW1: AN M55%
M69.0
'\?IS'IS Iljlil ( ) M5.5 - & M69.0 AN 4.7
|1 4.7 ° — L= = M69.0
/
SIMATIC S7 ry|
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Conditional Jump (Dependent on RLO)
LAD FBD STL
4 5 4 5 4 5
10.0 10.1 100 — & A 10.0
Jump i L 0 e NEWL | | A 101
RLO=1 | ] (IMP) | | 101 — IMP JC NEW1
Jump if 10.2 10.3 10.2 — & A 10.2
RLO=0 | N - NEW2 1| A103
| || | | (JMPN)| [10.3 — JMPN JCN NEW?2
/|
SIMATIC S7 Date: 2/4/2012 ‘ﬁ SITRAIN Training for _
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Exercise 7: Putting Indicator Lights + Horn (FC 14) into Operation

in MANUAL mode:

2Hz pulsed honking
while conveyor jogging

IlHornll

§ (Q8.7)

EE—— E——— T S— — —

"L_Bayl" "L_Bay2"
(Q8.1) (Q8.2)
in AUTO mode:
- Constant light at both bays when a new part can be placed (both bays empty)
- 1Hz flashing light at the bay where the part is placed and the conveyor has not yet been started
- 2Hz flashing light at both bays during conveyor movement

/
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Digital Operations
=- EHﬁl Integer function & Help on Function Block Diagram =10] %]
..... E’ S_CUD E’ ADD_I File Edit Bookmark Options Help
..... E S L E’ SUE._I Contents Index Back | Print I 44 I b I
_____ E S_CD . : E— MUL_I Help on STEP 7 Glozzary
----- £ --[5C] SREA] Cormparator e EY VS| ADD_R : Add Real
----- T Eq ~FT 400 _r1
ol | FImex | T sue_pr ﬂ
E BCDL [ fTer: | T MuL_p1 Symbol
..... 1 BCD E. LTI E -
.......... DII".'II_DI
""" 1o ~F GE_I - FFJ rMoD_nl ADD_R
----- £l eco_ot T LEl = —en
_____ E‘ oI BCD - —IN1 OUT—
e I EQDD —INZ_ ENO|—
""" for T MED
""" v T GTD
Parameter Data Type Memory Area Description
----- £ v _ot .
E LT [ En BOOL LG,MDLT.C  Enableinput
""" T MEG_I ~FTcED I REAL L QM D,Lor First number o be added
..... E‘ HWEG_DI E. E D constant
M2 REAL LG MO Lar Second number to be added
""" E MEG_F. E’ EQ R constant
..... T rouND o NE_R ouT REAL @M, DL Result of addition
EMNO BOOL I, @M 0L Enahle output
BNl imer- B ETRUNC | T 6T R
_____ £T 5 pULS g EEJLDR ~FILT R -FT sorT Description
""" E S_PEX E GE_R E SR A signal state of 1 at the Enable input (EN) activates the Add Real instruction.
..... E’ S oDT E’ LE_R E’ LM This instruction adds inputs IN1 and IN2. The result can be scanned at output OUT.
If either of the inputs or the result is not a floating-point number, the O bit and O3
""" E 5_0DTS E EXP bit are setto 1 and ENO s set to 0.
""" E S_OFFDT E sIM See also Evaluating the Bits of the Status Wyord with Floating Point Instructions.
..... T --[5F] -] cos
..... T --[sE] T TaN Status Word
..... T --[30] ~FFT aSIM
----- T -[s5] ~FT acos BR CC1 CCO OV ©OS OR SIA RO EC
_____ T —-[5F] I ATaN writes % X X X X 0 X X 1 = /
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Digital Operations
=- EHﬁl Integer function & Help on Function Block Diagram =10] %]
..... E’ S_CUD E’ ADD_I File Edit Bookmark Options Help
..... E S L E’ SUE._I Contents Index Back | Print I 44 I b I
_____ E S_CD . : E— MUL_I Help on STEP 7 Glozzary
----- £ --[5C] SREA] Cormparator e EY VS| ADD_R : Add Real
----- T Eq ~FT 400 _r1
ol | FImex | T sue_pr ﬂ
E BCDL [ fTer: | T MuL_p1 Symbol
..... 1 BCD E. LTI E -
.......... DII".'II_DI
""" 1o ~F GE_I - FFJ rMoD_nl ADD_R
----- £l eco_ot T LEl = —en
_____ E‘ oI BCD - —IN1 OUT—
e I EQDD —INZ_ ENO|—
""" for T MED
""" v T GTD
Parameter Data Type Memory Area Description
----- £ v _ot .
E LT [ En BOOL LG,MDLT.C  Enableinput
""" T MEG_I ~FTcED I REAL L QM D,Lor First number o be added
..... E‘ HWEG_DI E. E D constant
M2 REAL LG MO Lar Second number to be added
""" E MEG_F. E’ EQ R constant
..... T rouND o NE_R ouT REAL @M, DL Result of addition
EMNO BOOL I, @M 0L Enahle output
BNl imer- B ETRUNC | T 6T R
_____ £T 5 pULS g EEJLDR ~FILT R -FT sorT Description
""" E S_PEX E GE_R E SR A signal state of 1 at the Enable input (EN) activates the Add Real instruction.
..... E’ S oDT E’ LE_R E’ LM This instruction adds inputs IN1 and IN2. The result can be scanned at output OUT.
If either of the inputs or the result is not a floating-point number, the O bit and O3
""" E 5_0DTS E EXP bit are setto 1 and ENO s set to 0.
""" E S_OFFDT E sIM See also Evaluating the Bits of the Status Wyord with Floating Point Instructions.
..... T --[5F] -] cos
..... T --[sE] T TaN Status Word
..... T --[30] ~FFT aSIM
----- T -[s5] ~FT acos BR CC1 CCO OV ©OS OR SIA RO EC
_____ T —-[5F] I ATaN writes % X X X X 0 X X 1 = /
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Objectives

Upon completion of the chapter the participant will

be familiar with the INT, DINT, REAL data types and the
BCD display

be able to apply the selectable display formats in the
"Monitor / Modify Variable" test function

understand the "Load" and "Transfer" instructions

be able to apply and program the S5 counter and timer
functions

understand conversion operations for number formats

be able to apply and program the comparison
operations

understand basic mathematical functions

/
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Acquiring, Processing and Outputting Data

Operating G ST - Thumbwheel

+ monitoring / buttons,

processes = o Potentiometer,

7-segment

display

Operator Panel

such as MPI _
Co.erI Processing
unit the values

Al/
AO

such as PROFIBUS

-
: Yo

Process | Field devices

controller

/

SIMATIC S7 Date 21412012 ﬂ SITRAIN Training for
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Value range

Integer (INT, 16-Bit Integer) Data Type

(without sign:

Display Formats:

-32,768 to +32,767
0 to 65,535)

Arithmetic

151413121110 9 8 7 6 5 4 3 2 1 0

operations: suchas + 1, *|, <l|, ==

DEC: + 662 BIN.. 24 0000001010010110 HEX: W#16#0296
..~.' emm :',:’ +29 Wlthout H N
[/ sign AN T sign R
o POSItIVE Lo +2' 6 X }6 = 6
\ numbers, +22§1 L 9x16"° =144
+2 2x16° = 512
+ 662 662
151413121110 9 8 7 6 5 4 3 2 1 0
DEC: -662 BIN.. 2# 1111110101101010 HEX: W#16#FD6A
I A without =
““sign s 2 W I I R N R sign
.......... N 0 [=T0 o1 {7/ T —— +2+§212i : : 1'0 x 16° =10
«numbers - +:211§ : P . i 6x16'= 96
o TEee I LI  13x 16°= 3328
: Representation as E +2° +2° +2 15x16°= 61440
i Twos complement | - 662 64874
SIMATIC S7 Date  2/4/2012 ‘;i SITRAIN Training for |
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Value range

(without sign:

Display Formats:

0 to 4,294,967,295)

Double Integer (DINT, 32-Bit Integer) Data Type

L# -2,147,483,648 to L#+2,147,483,647 Operations: suchas +D, *D, <D, ==

313029 28272625242322212019181716151413121110 9 8 7 6 5 4 3 2 1 0

BIN.:

DEC: L# +540809

-

- ~

~
N

\

// .
/Sign

\ numbers/
\ 7

N

S

7
-

'

4 t \
................ { POSItiVe L.

........... :

2# 000000000000

1000

0100

HEX: DW#16%# 0 O O 8 4 0 8 9]

(without sign)

0000

313029 28 27 26 2524 23 22212019 181716151413121110 9 8 7 6 5 4 3 2 1 O

BIN.:

DEC: L# -540809

T

-~
e

. Y
JoSign

Y

\
snumbers /
\\ ’/

Representation as |
1
1

\———

Twos complement

.............. { negative l,. ..............

24 11111111111101111011111101110111

HEX: DW#1e# F F F 7 B F 7 7

------------------ (without sign) /
SIMATIC S7 Date  2/4/2012 ‘;i SITRAIN Training for |
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REAL (Floating-point Number, 32 Bit) Data Type

Value range -3.4028231038 to -1.175495¢1038 , 0.0, +1.175495°103% to +3.402823+10"38

Operations: suchas +R, *R, <R, ==
sin, acos, In, exp, SQR

General format of a Real number = (Sign) * (1 + f) « (28-127)

Example: 0.75

Sign of

Real no. e = Exponent (8 Bit) f = Mantissa (23 Bit)
| l
| 1 |
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

00:1:1:1:1:1:1:0:1:0:0:0:0:0:0(0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0
27 26 2524 23 22 21 20 21229394 . 223

|

Real no. = +1.5*2126-127 - g 75

/
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The BCD Code for Inputting and Outputting Integers

Value range 16 Bit: -999 to + 999 Conversion
32 Bit:  -9999999 to + 9999999 operations: BTI, BTD, ITB, DTB
(no arithmetic!)
o [ o | [ mm | e
A 11011121196
R | | wm | wm |
VVV;ééVVVVVVVVVV
16 Bit BIN.: 2# 0000001010010110
I | I I
I I I I
Sign (+) 2 9 6
HEX W#16# 0 2 9 6 DEC: + 662
Sign (+) 0 0 0 0 2 9 6
I I I I I I I I
I i [l [l [l [l i i
32 Bit:| BIN.: 2# Oxxx0000000000000000001010010110
HEX: DW#16# 0 0 0 0 2 9 6 DEC: + 662 /
SIMATIC S7 Date: 2/4/2012 ‘ﬁ SITRAIN Training for
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Conversion Operations BCD €= Integer

Number Conversion
I\ Entered in BCD 0[8[1]5 :> BCD->Integer :>
> Task === User program
with Integer
: math operations
Number o Conversion
displayed 0 2 4 8 i BCD<-Integer <
in BCD
LAD FBD STL
<_5> < L <_F
BCD_| BCD | L IW4
}— EN ENO — — EN ouT [— MW20 BTI
T MW 20
W4 — IN OUT — mw20 W4 — IN ENO |
| BCD | BCD L MW10
}— EN ENO [— —1 EN ouT [— QW12 ITB
T QW12
MW10 — IN OUT [— Qw12 MW 10— IN ENO | |,
SIMATIC S7 Date:  2/4/2012 |ﬂ SITRAIN Training for
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Number Formats

Iﬁ[\\'ar - [¥AT_I/0-Conveyor - @SERY1_AYST_300_Station',CPU 315-2 DP'\My_Program OMNLINE] =10l x|
K3 Table Edit Insert PLC Variable Wiew Options ‘Window Help =18 =l
#| DIz|d| & s[mlelo|o] x| 8] K] | s o &) )

é Address| Symbol Dizplay format Status value Modify value 1=l

IR DEC 2055
2 W0 B 2#9000_‘1 000_oooo_o111
5 A
4 I 07 "T_Ackn WarmRestart" BOOL
= I 00 "T_System_CN" BOCL
E I 10 i"T_Ackn_Faul" BOOL
7
g T " _Thumbra HEX Whig GR01 32
9 Iy 2 "W _Thumb" Bir 2¢0000_0007 _0o011_0010
10 T "h_Thurmbren” DEC 306
11
12 oy B ey _DigDisp" HEX Wyig] GRO00A,
13| @y B e DigDisp® Bt 2#0000_0000_0000_1010
14 oy B e _DigDisp” DEC 10 10
13
16 R 20 "hiy_ AT DEC 132 132
17 R 20 "hfiy_ AT HEX Wy GRO0S4
18 R 20 "Ry ACTY Bir 2¢0000_0000_1000_0100
E R
20 mB 20 BiM 2#EIEIEIEIv_DDDD
21 ME 21 B 2#1000_01 00 <+
22
23 MO 80 DEC L#132 L#132
24 w0 50 HEX LA B 00000054
25| Leeeen,
2|6 My 83 3 Accessed in betwBEen -31677 |nvalid value 11!
27| “tennanst?

28 MO 84 FLOATING _POINT 132.0 132.0 o
29 M0 54 DEC La#1124333616 j
SERY1_AYS?_300_Skation|...iMy_Program | <4 IR [abs <52 | 7

/
SIMATIC S7 Date 21412012 ‘ﬁ SITRAIN Training for
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Loading and Transferring Data

Fcl3

! move operations

: function block diagram

FCl3

! move operations

: ladder disgream

MIE
MOVE 16#0000affe . -
e —EN QT =20
16#0000affe 16#0000affe
16#0000affe W0 — IN OUT [~ Md 0
IW0 = IN ENC
i’ ELO | 8TA | STANDARD |  ACCO 2 |
FC13 move operatlons Accumulator 1
Hetwork 1% statement list
L D#16HCAFECAFE 0 1 cafecafe 0
T MD 42 0 1 cafecafe 0
L WH1EHFADAC 0 1 adac cafecafe
L M dp6 0 1 0 adac
L E#1a#FF 0 1 i >< 0
TAE 0 1 0 ff
SIMATIC S7 Date  2/4/2012 ‘&“i SITRAIN Training for |
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e

m] Transfer

Data Storage in Accumulator 1

Program

L MBO

L MWO

L MDO

T QD4 -

T QW4 -

T QB4 -

Contents of Accumulator 1

31 23 15 7 0
o|o|o[o|o[o[o[ofo[o[o[o[o[o[o[o]o[o[o[o|o|o|0|0 MBO
31 23 15 7 0
olo[o[o[o[o[o[o]o[o[o[o[o[ofo|o MBO MB1
31 23 15 7 0
MBO MB1 MB2 MB3
7
\_ _J
N J
Y
-------------------------------------------------------------------------------------------------------------------------------------- P
A 4
QW 4
.................................................................................................................................................................................... ()
A 4
QB 4

/
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Comparison Operations
LAD FBD STL
<= < & < =
M3.4 | CMP >=I 9.7 CMP >=| A M34
| - H Al
IR
wo - IN1 L WO
w0 —| IN1 L w2
M3.44 & Q9.7 | |>=|
IW 2 — IN2 IW2 — IN2 = ]| |
= Q97
yd
SIMATIC S7 Date: 2/4/2012 -ﬂi SITRAIN Training for
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Basic Mathematical Functions
LAD FBD STL
4 = 4 = 4 =
N ADD | ADD | L MW 4
”H Addition >|7 EN ENO|l— —|eNn OUT[— MW6 L MW 10
—l/ MW4 — | IN1 MW4 7 N1 + |
MW10 —]IN2 OUT|— MW6 MW10 —1{IN2 ENO |— T MW 6
Q\ SUB_| SUB | L MW$8
Subtrac- i
”H tion >|7 EN ENO— T|EN OUTIT MWE T mwae
|  MW8 —IN1 MW8 — IN1 -
MW12—IN2 _OUT |—MwW6 MW12 —IN2 ENO|[— T MW6
Multipli- MUL_DI MUL_DI L MD6
”H cation > EN ENO —|en OuT[— MD66 I*_ MD12
|/ MD6 — N1 MD6 —| N1 D
MD12 —IN2 — MD66 MD12 —1IN2 ENO |— T MD66
N DIV R DIV_R L MD40
- — — MD32
”H Division >| EN ENO|— EN OUT L MD4
—| MD40 —| N1 MD40 — IN1 /R
MpDa — IN2  OUT [— MD32 MD4 —1{IN2 ENO|[— MD32
SIMATIC S7 Date: 2/4/2012 ‘ﬁ SITRAIN Training for _
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S5 Counter Functions
LAD FBD STL
= 1T g =
o ce A 104
CU C5
04 S_CUD 083 S_CUD ETE
| I cu Q[ )| |104 —cu CD C5
G A 103
| —{ cp cvVl—mw4 | |105 — cD s G
S C5
10.3 A 107
| s CV_BCD |— Qw 12| | 10.3 —'S CV |— MW 4 R C5
L C5
Cc#5 — PV C#5 — PV CV_BCD|— QW12 T Mwa
10.7 Q8.3 LC C5
| R 10.7 — R Q . T  Qwil2
A C5
= Q83
SIMATIC S7 Date: 2/4/2012 ‘ﬁ SITRAIN Training for
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Counters: Function Diagram

CU

CD

Count

SO P, N W b~ O

yd
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Exercise 1. Counting the Transported Parts (FC 18, C 18)
Dl DO _
100 | T_System_ON » Act Quantity
10.1 | Y0 [T system OFF L sysTEM| # [Q4.1 ot vy,
10.2 | © |T_Jog_RIGHT L MAN| # [Q4.2 AN > -
10.3 | o [T Jog LEFT L AUTO| # |Q4.3 NINARAK v
104 | 0 |S_M/A_ModeSelect »
10.5 | Y [T _M/A Accept » "QW_DigDisp” (QW 6)
b » -15V...+15V Ao oy “1BV..+1BV
h * Al AO2
o » @ @ @
\Q ¥ All Al2
. . 0)
b * ] | =
Y = 0|0 0|0
\Q ¥ O 8 1 5 All A2 AO1 AO2
\ . il el olo| |o]o0
A o
/|
SIMATIC S7 WP e caions
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S5 Timer Functions
T44 T44
S PULSE S PEXT
107 — S BI — MWO 107 — S BI — MWO
S5T#35s —| —— QW12 S5T#35s —| —— QW12

TV BCD M8.5 TV BCD M8.5

105 —| R 0 = 105 —| R @) =

Pulse Timer (SP) ON Delay (SD) Extended Pulse (SE)

T44
S ODT
107 —|'S Bl — MWO
S5T#35s —| —— QW12
TV BCD M8.5
105 —| R 0 =
Stored ON Delay (SS) OFF Delay (SF)
T44 T44
S _ODTS S OFFDT

107 =S Bl — MWO 107 —|' S Bl — MWO
S5T#35s —| —— QW12 S5T#35s — — QW12

TV BCO ™ s TV BCD ,\;98_5

105 — R Q = 105 —| R Q =
SIMATIC S7 Date:  2/4/2012 |ﬂ SITRAIN Training for
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Timers: ON Delay (SD)
LAD FBD STL
~ -~ ~
T4 T4
10.7 S_oDT S_EVERZ 1 0.7
I I S 107 —1S Bl —MWO S5T#35s
S5T#35s TV Bl — MWO S5T#35s — — QW12 D T4
10,5 TV BCD 385 105
} } R BCD [ QW12 10.5 —|R 0 = T4
T4
MWO
RLO atR QW12
T4
N Time Q8.5
operation
> Example >
Q
0.01s<-- [0 0 N —
Data type ols<. [011 I —
SSTIME 1s<--[110 Units of time: 0 to 999 (BCD-coded)
10s<-- [1[1
v
SIMATIC S7 21412012 ‘ﬁ EJ;EEQIO’:I ;rzzir}:c?ugi:ial Solutions
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Exercise 2: Monitoring the Transport Functions (FC 17)
DI DO
10.0 b T_System_ON *
10.1 b T_System_OFF L SYSTEM| %
102 | o T_Jog_RIGHT L_MAN *
10.3 | 0 [T _Jog LEFT L AUTO| #*
10.4 | Y0 |S_M/A_ModeSelect L
10.5 | Yo T_M/A_Accept L
o &
o o
T _Ackn L _Conv
® _Fault “TFault | ¥
A o
o o
A *
A .
A .
A o
A *
/
SIMATIC S7 Date:  2/4/2012 SITRAIN Training for
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Exercise 3: Counting the Transported Parts (FC 19)
oI DO SETPOINT Quantity ACTUAL Quantity
100 | Y9 T_System_ON * 0 =2 8 = = T
10.1 \9 g N L SYSTEM| ¥ |Q4.1
102 | Y I_::t_lnfef LMAN | # |Q4.2 Yoz = jejege
10.3 | Y |T_Jog_LEFT LAUTO| # |Q4.3 e e
10.4 \O S_M/A_ModeSelect L ) IW_ThumbW" (IW 2) "QW_DigDiSp" (QW 6)
10.5 | Y [T _M/A Accept »
o o
A #
I a
9 |7 Ackn_Fault L_Conv_Fault| #*
b e \\HHHHHIHHHHH\HHH\HH\Hé@HHH
A o
A » ]
Y o
Y o
A . p .
® » ACT=SET Acknowl.edgement
"L_Bay-LB" (Q8.4)  "T Bay-LB" (18.4)
/|
SIMATIC S7 Date 21412012 SITRAIN Training for
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Exercise 3: Counting the Transported Parts (FC 19), Solution Hints

NW 1: Set "Counter"to 0

.. MOVE
Condition
for resetting | EN OUT—— MW 20
0 —1IN ENO

NW_ 2: Counting via memory word, ACT gquantity

Rising edge of ADD_
counting event j\ —| EN
MW 20 — IN1 OUTF— MW 20
1 —1 IN2 ENO—

NW _ 3: Display ACT quantity on the BCD digital display

Convert ACT quantity (MW 20) from Integer to BCD -> Result on BCD digital display (QW 6)

NW 4: Read in SETP quantity and convert from BCD to Integer

Convert value from thumbwheel button (IW 2) from BCD to Integer -> Store SETP quantity (Integer) in MW 22

NW _5: ACT-SETP comparison, Conveyor indicator light Q 8.4

Compare ACT (MW 20) to SETP (MW 22) -> Place comparison result on indicator light

yd
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If You Want to Know More

4

SIMATIC S7

Siemens AG 2006. All rights reserved.
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Additional Exercise 4: Counting the Conveyor Belt Faults (FC17)

Conv
Fault

M17.0

Conv
Fault

......................................................................................

Counter C 17 1—r

M/A AUTO
Q4.3
SIMATIC S7 Date  2/4/2012 ‘;i SITRAIN Training for |
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Additional Ex 5: Timely Lock-out of the Conveyor Motor Jogging

Lock-out
—> time LEFT «—

Jog RIGHT
1 0.2

Conv motor
RIGHT

(Q8.5)

Lock-out ; ;
RIGHT — § | | | L
T 15 (SF) 5 ; i !

Jog LEFT |
1 0.3 N

lock-out e
time RIGHT |

Conv motor
LEFT

(Q8.6)

Lock-out
LEFT
T 16 (SF)

/
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Counters: Bit Instructions
LAD FBD STL
== = =
Network 1: C5
| 10.0 c5 | 0.0 — SC A .
| | Vs ) | '
| \>¢ 1 C#20——{ CV L C#20
C#20 S C5
NEIWOIK 2 s
10.1 c5 C5
.y (cu)| 0.4 —| cu A 101
1 \"") I CU C5
NEIWOIK 31 s
| | 0.2 C5 C5 A 10.2
| | Loy | ] '
1 \“P )1 182 cP CD C5
Network 4: e e
C5 0 4.0 Q4.0
L (| cs [ = gy =
1 Y | = Q4.0
/
SIMATIC 57 Ol STRAIN T o s
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Timers: Stored ON Delay (SS)
LAD FBD STL
~ 5> ~
14 14 A 107
I |0|7 S ODTS Q8.5 S ODTS L  S5T#35s
| | S Q+—( ) 107 —|sS BI—MWO SS T4
S5T#f|3285 TV Bl = MwoO S5T#35s —| Ty BCD_8\8N§2 g !I_(L)15
| R BCD [~ QW12 105 — R - L T4
1 Q Q T MWO
LC T4
T QW12
A T4
= Q85
RLO at S |—
RLO at R
Timer
N operation
> Example >
4 Q
yd
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Timers: Pulse (SP)
LAD FBD STL
4 5 4 5 <5
T4 T4 A 107
10.7 S_PULSE 08.5 S_PULSE L  S5T#35s
|| ' — SP T4
|| S Q C ) 107 —|S BI —MWO o U
S5T#35s — Tv Bl = S5T#35s —|Tv BCD—QW12 R T4
1 0.5 Q8.5
| —1R BCD [~ QW12 10.5 —| R 0 - L T4
I T MWO
LC T4
T QW12
A T4
= Q85
RLO at S
RLO at R U
Timer
operation
> Example >
4 Q
SIMATIC S7 Date: 20412012 .;'i SITRAIN Training for
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Timers: Extended Pulse (SE)
LAD FBD STL
<_> < L < >
14 T4 A 107
e S_PEXT Q8.5 S_PEXT L
| S QrH—( ) 107 —'S BI— MWO S5T#35s
S5T#35s — Bll— Mmwo SE T4
s M SST#35s —Tv  BCD[ 8\%9/512 A 105
| | R BCD [ QW12 105 — R o - R T4
L T4
T MWO
LC T4
T Qw12
A T4
= Q8.5
RLO at S |
RLO at R "B
Timer \
N operation
> Example >
4 Q
SIMATIC S7 Date:  2/4/2012 |ﬁ SITRAIN Training for _
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Timers: OFF Delay (SF)
LAD FBD STL
<_> < 5 <>
T4 T4 A 107
I |0|7 S OFFDT Q8.5 S OFFDT L S5T#35s
| S Q —( > 107 — S B —MWO SF T4
SST#IIBgSS TV MWO S5T#35s —|Tv BCD 8\4V512 R T4
| R BCD [~ QW12 105 —| R 0 = L T4
1 T MWO
LC T4
T QW12
A T4
— Q8.5
RLO at S _| :
RLOatR —
N Timer \
operation
> Example >
4 o |
SIMATIC S7 Date:  2/4/2012 |ﬁ SITRAIN Training for _
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Time Formats for Traditional S5-Timers in STEP 7

S5T#355200ms
(Time base: 01 (100ms), Number of units of time: 352)

|:||:| Time specifications as constants

|:||:| Time specifications per variable

v
P
P

=
—r

-5 |7
o
— T
l_\_
o |-
N
= r
l_\_
o |-
o
— T
O_

Time base Units of time (BCD-coded)

28 27 26 25 24 23 22 21 20
|:||:| Accu 1 contents after “L T...” exec. X x| xIxIxlIxloli1lol1l1lololololo

N4

Residual units of time (Integer)

|:||:| Accu 1 cont. after “LC T...” exec.

\/
P
X

=
— T

-5 |7
o
— T
H_
o | -
N
= r
|_\_
o | -
o
— T
O_

Time base Residual units of time (BCD-coded)
SIMATIC S7 Date  2/4/2012 ;‘i SITRAIN Training for |
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Timers: Bit Instructions
LAD FBD STL
-~ -~ -~
Network 1:
T4
| I|O|O /T4 10,0 < & sSD A 100
1| \SDH L S5T#5s
S5T#58s —— TV
S5T#5s SD T4
NETL @ e R R S B
| T4 0 8.0 Q8.0 "
| | ( . -
1 ( Rt - 080
N e o O e e
10.1 T4 T4 A 101
(R 10.1 — & R R T4
\R)
/
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Conversion Operations | 2 DI & REAL

N\

> Task

(16-bit integer)

Data in integer format

S

Conversion from
integer to
double integer

Conversion from
double integer
to real number

Math
program

with

real numbers

F | DI STL
B§ - 2=
— EN T — MD14
D oV DI R
— EN EN ouT [— MD26
MW12— IN O L MWwWi12
LAD MD14— IN ENO e
-~ DTR
T MD26
| DI DI_R
EN ENO EN ENO [—
MW12 — |N OUT|— MD14  MD14— IN OUT+— MD26
SIMATIC S7 Date: 2/4/2012 ﬂ SITRAIN Training for
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Digital Logic Operations
WXOR_W L W 0
WOR_W — L WH#H16#5F2A
WAND W
- L AW / OW / XOW
— =N ENO— T  MW10
IWO —1 IN1
15 0
W#16#5F2A— IN2 OUT—MW10
WO= |0 ojojofolojojof1y12jo0jofz1yo0
W#16#5F2A= | O 1(1j2|1f(1]0|0f1]|0|2]|0f1]0
AND OR XOR
=
N[ MW10after“AW> 0 o(fojofojojojo11yio0fofogj1]o0
[ ] MW10after“OW> 0 11111(12(1{0j011212112|10(1f0
——MW1oafter“XO[@O 1112|al2l2lololol1]|1]0|0]O
M) @1 STRAN T

Siemens AG 2006. All rights reserved.
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Application Example: Digital Edge Detection

H3ILAD/STL/FBD - [FL28 -- My_project_C3_C8\C8_digital_operat_ o (=]
{} Fil= Edit Insert PLC Debug Yiew Options ‘Window Help — ==l

D2~ S| &= «|c| cldnl o
| >t mim| 2] AHHH0lEH s | =] Ml

|Contents OF: Ervironment|InterFace’

=43 Interface - |_[name =

FCZ28 : Application Exawmple: Digital Edge Detection

Hetwork 1: positive edge detection (16 Bit)

L I ]
L Tl 220
EOm

L I 0
ATl

T Tl 222

: negativ edge detection [16 Bit)

L Tl 220
L I 0
EOm
L Tl 220
ATl
T Tl 224

Hetwork 3 : saving

L Il ]
T Il 220
-
[« | _>|_I
Press F1 to get Help. fund | 2 |offline |abs <52 [Mw3Lnl

/
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Introduction to PROFIBUS DP and the HMI Operator Panel (1)
| SIEMENS |

'SIMATIC PANEL

PROFIBUS DP

I i

\\HH\MHHH_M\HH\MHHHHH%HM
4 J J J

NN

/
SIMATIC S7 Date 21412012 ‘? SITRAIN Training for
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Objectives

Upon completion of the chapter the participant will ...
be familiar with the use of PROFIBUS DP
be familiar with the WinCC flexible software
be able to set the interface of the HMI operator panel
be able to download a project to the HMI operator panel

be familiar with the principle of interfacing the HMI operator panel via tags

yd
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Structure of a PROFIBUS DP System
Master
PS s7 | s7
i 10A PS |S7-300| S7-300 | S7
S7-400 $7.300
CPU cP
314 | 342-
5 DP
PROFIBUS -DP
SIMATIC S7-300 ET 200M
S7|s7| s7 | s7 S7|(S7|S7
Slaves cp STAND.
342- gII_DAVE
5 DP -
Intelligent Slave Compact Slaves Modular Slave
SIMATIC S7 Date  2/4/2012 ‘ﬁ SITRAIN Training for
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——l
| ig - i ;
[iHw Config - 57_300_Station Properties - PROFIBUS interface DP {RO/52.1) x|
Station  Edit | Insert PLC  MWiew Options Window Help
: FParameters
J 0O 2. et Ohject, ., |ﬁ g = | ag | A2 General |
l _  Replace Object... Iﬁ
= P -
M5z 300 = Addrezs:
=___— 1 Masker System .
= (0] UR PROFINET, 10 Systen Highest address: 126
Tranzmizzion rate: 1.5 Mbps
CPU 315-2 DP
e, Subnet:
3 - ot networked -- Mew...
4 ] DIZ2:Drady FROFIBUS[)
5 E DO32=DC24V 054 Properties. .. |
G d DI5/D0824y/0 5
7 FIEESET Delete |
g
9
< | x
General | Mebwork, Settingsl
4= #l [0 UR
_ Hame [PROFIBUS_TI8_SERW
?Iu:ut todule o R M a | Comment &7 cubret - P o
Y counac oo crolim aln Project path: [My_Project\PROFIBUS_T1A_SERYT
= B Staorage location -
 Skation  Edit Insert PLC Miew Ophions ‘Window Help — of the project: I[:"\*S7"_50U'SES"*"“"&'_F'TUIE
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Configuring Compact and Modular DP Slaves

E{aHW Config - [57_300_Station {Configuration) -- SERY¥1_L] i [m] B4
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Exercise 1: Configuring the DP System (ET 200S)

E
i
8

Press F1 to get Help,
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Control and Monitoring with SIMATIC HMI

"“ i Process
FEEE = Visualization System
_*‘f SIMATIC WinCC

SIMATIC Panels

WinCC flexible 2005 - l |
H H 3 W S e
winC¢ flexible )
& =
Wil A 2
R
| S = :
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T
S L
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(1L |
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« MPI
* PROFIBUS DP
* Industrial Ethernet
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Press key “set bit*
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getpoint

000000

Let go of key “reset bit* M
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‘ 000000

Start Screen
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Configuring Phase, Downloading Phase and Process Control Phase

Configuring phase Transfer Process control phase
(Offline)
WinCC flexible
P . PC/OP/TP
: Configuration : : Configuration
: data ﬁ data
Source file ;
<Name>.hmi :
/‘f\ Ethernet
Pl @] wocrprojekt bmi
i| B weccrprojekt_log.LDF
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WInCC flexible

Advanced

Advanced Demo
- Complete functional scope
Standard - Limited to a max. 30 days

Compact
*) Option

SIMATIC PANEL
Micro

PC - based
Windows 2000
Windows XP

SIMATIC PANEL
70/170

SIMATIC PANEL
270/ 370

R u

/
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HMI Operator Panel: Setting the Interface for the Project Transfer
Loader V07.01.01.00_01.34
Transfer PROFIBUS OK| X
Panel is the only master on bus
: Start :
— Station Parameters
Address: 1
' Control =
;:l Panel SR [T 1s v
l
w " R - \ A : T / - NetworkParameters
W '-5' I‘éj] . 3 =5 :j = Jﬁ g]” Transmission Rate: 1,5 Mbits/s \4
EachupiPe... Communic.. [DewiTme  InpuPas Keaaand Mo PE BT K op Passvaord v
: Highest Station: 126
& & 5 (L . -
Regianal CF-Trarefer SoeenSawer  Syskem Transfer Profile:
Settings Settnce
Bus Parameters...
AV4
ansfer Setting OK| X
Channel Directories .
S7-Transfer Settings
Channel 1:
Serial’ Enable Channel MPI
Channel 2:
vp/ || [\ [Enable Channel Properties...
Profibus —
\/ [Remote Control [ agvanced [‘::>
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HW Config: Setting the Runtime Interface

KSIMATIC Manager - [My_Project -- D:\57_Kurse'SER¥1_L]
£ File Edit Insert PLC View Options Window Help
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& slave, PG functions, routing, ... SIMATICMET CD 7/2001 SP4
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WinCC flexible — Configuration Tool

_IE-EWinEE flexible 2005 Advanced - My_Project - TP170B_Color
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Input and Output Fields

Simple Objects

/Line

= Paolyline

gL Polygaon

{2 Ellipse

. Circle

O Rectangls

[A] TextField

1 Field

5 Date-Time Field
Graphic IO Field
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[&] Graphics view
I Button
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} Properties 2N 7 General
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Defining the Connection to the Controller

[EflwinCC Aexible 2005 Advanced - My_Project - TP170B_Color ] [m] 1
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[ mew...

Mew Project with Projec
& Cpen...
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H Save
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Save As Version,.,

Change Device Type...
Impoart Tags...
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— Tranzfer to
% Flash 1 Rk
—Delta tranzfer
 On &+ Off |

[” Enable back transfer
[~ Owenwrite password list

[~ Owenwrite recipe data records

| Trargfer || Apply

|| Cancel |

= L Objects

= Prink Project Documents 4
B pyint Selection Cltwr | 708 cal / x w\/
= color
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Exercise 2: Copying the Touchpanel Project

Dbject name

= RO R AP o e BEAS|BmEnsSt e pYASY T O RO N

Symbolic name

AER|

Type Size | A

L TP270B_Calar
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57 Program
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57 Program
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P 2984

B2 e OFEUS(

FROFIEBUS 7654
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Exercise 3: Setting the HMI Operator Panel Interface for Transfer

Loader V07.01.01.00_01.34

Transfer PROFIBUS OK

Panel is the only master on bus

Start — Station Parameters
Address: 1
Control -~
Panel Time-out: 1s v

%"' - R - \/ 2 : y ™ - NetworkParameters
b 4 "SI I‘éj] -3 =5 :j = Jﬁ i Transmission Rate: 1,5 Mbits/s \4
EachupiPe... Communic.. [DewiTme  InpuPas Keaaand Mo PE BT K op Passvaord
on"e Highest Station: 126
® = AN ohes S Y
ol . 5 B ] - DP
Regiomal  57-Trarefer SoesSaver  System " Tr-:n:fu". Profile:
Settings Settinge Qmge
g Bus Parameters...
AV 4
a er Se 0 OK| X
Channel Directories .
S7-Transfer Settings
Channel 1:
—— \/ |Enable Channel MPI
\/ | Remote Control T e

Channel 2:

MPI/ |1 \/ [Enable Channel SHEIOETICS

Profibus -

\/ [Remote Control [ agvanced [‘::>
- .
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Exercise 4. Switching the PG Interface to PROFIBUS DP

SIMATIC Manager

Options
Ly |
Set PG/PC Interface
PHDHBUS'
Set PG/PC Interface x| — Station Parameters

[ PG/PC iz the only master on the bus
Accezs Path I

Address: 0 =i
dzcezz Point of the Application: [T Check address
IS?DNLINE [STEP Y] -: CPSE11[FROFIBUS] j Timeaut 1s -

[Standard far STEF 7]

: — Mebwark. Farameters
Interface Parameter Azzignment Uzed:

_ q . ;
IEF‘EE'I1[F'F|EIFIBL|S] £hchives Froperties. .. || > Tranzmizsion B ate: |-|_5 tMbps vI
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[HET) i riverzal [DF/FMS]
PEICPSETIPROFIBUS) chctivey Delete User Defined
o [ v

Bus Parameters. ..

[User parameter azsignment of your |
communications processar CPSE11 far i i
SOFTHET DF Master] — [ etwark Configuration

™| Include network configuration below

Interfaces
|7 Add/Remave: Select | taster: I'I = Slaves IEI =

oK Cancel | Help k. I Drefaul | Cancel | Help |

/
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Exercise 5: Checking the PROFIBUS DP

SIMATIC Manager
Options

SIMATIC MET diagnostics - CP5611{PROFIBUS EI

&> Set PG/PC Interface PROFIBLIS/MP| Network Diagnastics | Hardware |

l — Statuz/Metwark Diagnostics
set PG,/PC Interface x| Tedt IDK =]
Accezs Path I ;I
Station address; IEI
dzcezz Point of the Application: Bus parameters:
ISF"DNLINE [STEF Y] --» CFRET1[FROFIBUS] j Baudrate: 15000 Kbpsﬂ
Highest station address [HSA): 126
(Standard for STEF 7] Mirimu station delay Time [Min T sdrl: 11 tBit
Interface Parameter dssignment Used: glat:':imlij'm St[‘?ti':'t’]" delay Time [Max Tadr). :IIEES_EE“ _I
. etup time [teet]; i hd
|I:F'EE‘I 1[PROFIBUS] <Actives Froperties... | P
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[User parameter azsignment of your St Yo Y R K A
communications processar CPSE11 far wrrrrrrrrrrrrrrrrrrrr
SOFTMET DP Master) arrrrrrr Klﬂi Station pacsive
Interfaces Fead | [w Station active
|7 Add/Remove: Select. .. | 7 Station active ready
[k | Cancel Help
] Cancel | Help /
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Exercise 6: Checking the RT Interface of the WinCC flexible Station

& e AT T I O B S ey ATy | B S ST T E N EAS T e Aoy Ao By J J a
% File Edit Insert PLC VWiew Options ‘Window Help - a8 x
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= SIMATIC 3["][1] igéé Properties - PROFIBUS interface HMI MPI/DP (RO/54) x|
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Shart Description: Subnet
= CH .
e B &
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B [ Eein |
51 _ Dokt |
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2 ~ Interface
v
: T}Ipe: - Cancel Help
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Exercise 7: Checking the Connection to the Controller
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Exercise 8: Transferring the WinCC flexible Project into the HMI
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@ Language Settings
Q Project Languages
HE Graphics
= Project Texts
& Dictionanies
= Structures
& “ersioh Management

i}

] BB

| E3

Fareplates

W

. Activ4 “pn driver
£ Connection_t 1C 57 3007400 J v _Project|s... J CFU 315-2 DP J oP

Cptions  Window Help

VipeaW 3 k. &%,

SONNECTHONS

stowon_parmer_pode ____Jonine__Jomne
JOn v

Settings for TPZFOB_Color [TP 270 E")
Transfer to
i+ Flazh .

Mode MPI/DP ]

Delta transfer

" On « Off

Paramete
Station address 1
I Enable back transfer
I Owvenwrite password list
I Owvenwrite recipe data records
Tranzfer | | Apply | | Cancel |/
Type %
Profile DF Address
L 1500000 ) ) )
ey Highest station address (H3A) Expansion slak
Address
R5422 . Rack
R54E5 Access poinkt STOMNLIME
{*) Simatic [ Only master on the bus Mumber of masters [l Cvclic operation

[ronee: I

/
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Exercise 9: Testing the WIinCC flexible Project

DI DO SETPOINT Quantity ACTUAL Quantity
10.0 \Q T_System_ON » = = = =
10.1 | © |T System OFF L SysTem ¥ |Q4.1 N AN AN
10.2 | Y T_Jog_RIGHT L_MAN # |Q4.2 O 8 115 <7 { (11
10.3 | 0 |T_Jog_LEFT L AUTO| # |Q4.3 e
1 0.4 \Q S_M/A_ModeSelectl » "IW_Thumbw" (IW 2) "QW _DigDisp" (QW 6)
105 | Y% T_M/A_Accept L

A =

N . | SIEMENS |

‘ SIMATIC F’ANEL‘

o T_Ackn_Fault L_Conv_Fault| ¥

Y »

A .

b * Part

Mode select Actual LIr sSet oint

g : SV:’:,'I"" ‘ Man | 000000 ‘ooozoo

@ * ‘ 'e'lcklrt'l

o » =

/
SIMATIC S7 WP STRAN T o
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Rewiring using Absolute Addresses

QSIMATIE Manager - [My_Project -- D:\57_Coursesi\™My_Proje]

£ File Edit Insert PLC View | Options ‘Window Help

El--% by Project
= 57_300_Station
- =-[@ cruzszoP
. E-{E7] Ch13_MM420
{F] Sources

...... B MICROM
w2 TP170B_Cq

Access Protection
Zhange Log

O 37 &F | % By Customize... Cr+Ale+E | Fiter >

Text Libraries
Language For Display Devices. ..
Manage Multilingual Texts

2

Rur-Time Properkies. .

Compare Blocks. ..

Inzert Row |

Blocks: FC14;FC15:FC16:FC1 7 .FCT 8;FCT19:FCA2:0B1
Replacements:
Old address Hew address -
1 10.4% M30.0
2 10.1 w301
3 10.2 M30.2
4 10.3 M30.3
5 10.4 w304
B 10.5 M30.5
7 1.6 M31.0
& I
2 Ad
[{iate:

Delete Fow |

[ Al acoesses within the specified addreszes [not for perpherals]

‘: Esert Roaow |

_|ol x|
_18] x|
: % PeE BEMmW
. | Created in language | Size in the work me... | Type
- 5SDB
4 FBD 134 Organization
FBD 124 Function
4 FBD 104 Function
FBD 100 Function
B VB Function
B4 Function
] 112 Function
Xl
Blocks:  FC14;FC15FC1EFCT 7 FC18,FC19FC42,.081
| Replacements:
Old address Hew address -
1 ] 30
I 2 :
3 .
— I3 *
5 9
5] h
7 q
| -
g9 -
x A
Note: I
L

[elete Row |

+"o
:I? ;\II accesses within the specified addreszes [not for peripherals)
as

Cancel | Help | I Cancel | Help | /
SIMATIC S7 Date  2/4/2012 ‘ﬁ SITRAIN Training for |
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'SIMATIC PANEL |

Parts

Mode select Actual o Setpoint |
- Man 000000 000000 |

ackn
fauilt

Q4.1

Mz0.0 MiE.1 w |
| } (r) 8 Q
s,

: M3I0O.1l e

| |
—| E
...-‘

P

Symbol infot‘matiun:

Mz0.0 . M_System ON_HMI

. . . . " . . n
Exercise 10: Adapting the S7 Program using "Rewiring
DI Simulator DO | SIEMENS
10.0 \9 T_System_ON »
10.1| 9 [T _System OFF L SYSTEM | # |[Q4.1
10.2| o T _Jog_RIGHT L MAN | # |Q4.2
10.3| Y [T Jog LEFT L AUTO| # |Q4.3
10.4 \\) S M/A_ ModeSelect L
10.5 b T M/A_Accept *
o ’
o #
Rewire x|
Blocks:  FC14:FC15FCTGFCTFFC18FCIS.FC42:081
Replacements:
Old address Hew address -
1 [l WhAE30
2 [
3 .
4.1 4 v
I0.0 M1E5.1 SR | 5 ] N
| | (r} g Q : N
LT . Rewire >
¢ TO.1 o T T T {
N ] =] | L<
‘a [} »® F :
Matem |
[}
. Lo n
S?::':l information: T_System ON ﬂnsertﬂow Delete Fow |
M15.1 M _Aux System ON 0‘ MlE.1 “ M bux System ON
I0.1 T System OFF : v .fﬂl acceszes within the specified addrezzes [not for penpheralz] MI0. 1 . M_System OFF_HMI
04.1 L _SYSTEM LN 4.1 % L_SYSTEM
- .
Cancel | Help |

to adapt by the user
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If You Want to Know More
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PROFIBUS — DP Terminating Resistor

Master Slave Slave
i 5= = i a = =
=il= i|sist il=il=t
[IEEd | [/'|EYE o [1F[EYEe
=il=: EiyE ==t
1 ElH EE ] =} =} _ ==t
H H
The terminating resistor must
be switched on at the beginning Slave Slave
and at the end of the segment |t iIsist . ==t
0 [ |EY 2 : =il=t
ElEt EiEt
- I =} =l i I =Ej=t
B Resistor On
H Resistor Off B H
yd
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Segment Length Depending on the Baud Rate
Baud Rate Segment Length
9.6to 187.5 kBaud 1,000 meters
500 kBaud 400 meters
1.5 kBaud 200 meters
3to 12 MBaud 100 meters
Master Slave Slave Slave
0 _§||I§I§ 0 HEHEY [ FIYEIHEY |- B E:
1 !8 !t n g, s& n gn s& o gn s&
—enaEIE B E] 1 EE] [ (EiE
| H H |
A 4
—~
Segment Length
/
SIMATIC S7 E‘?t?: é/ég\()izllE 29 ‘ﬁ EJ;EEQL’:' ;rzzir}ir:]c?ugi:ial Solutions

Siemens AG 2006. All rights reserved.
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ﬁ!’ !

)

S N

B el iy

4

Viiu |

f

Standard connector
with screw terminal

PROFIBUS Connector

Vol .

Lo let s lobay

Plug for
Fast Connect
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1. Measure

Preparing a Fast Connect Cable

2. Strip

SIMATIC S7
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Data Blocks

A

) S—
—1
®

A
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Objectives

Upon completion of this chapter the participant will ...
understand the purpose of global data blocks
be familiar with elementary and complex data types
be able to monitor a data block

be familiar with the possibilities for addressing data block variables

A
SIMATIC S7 Date: 2/8/2012 ‘ﬁ SITRAIN Training for

Siemens AG 2006. Al rights reserved. File: PRO1_10E.2 L Automation and Industrial Solutions
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Data Blocks (DBs)
Accessible to all blocks
) ‘ Function ) R
RE ) - FC10
Global (shared)
< > data
) ) Function X DB20
) : FC20
Instance DB for FB1
Function Instance data
< > Block < >
FB1 DB5
/
SIMATIC S7 Date:  2/8/2012 ﬁ SITRAIN Training for
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Overview of Data Types in STEP 7
+ Bit data types (BOOL, BYTE, WORD, DWORD, CHAR)
Elementary
data types . :
(up to 32 bits) Mathematical data types (INT, DINT, REAL)
» Time types (S5TIME, TIME, DATE, TIME_OF_DAY)
N4
« Time type (DATE_AND_TIME)
Complex
data types * Array (ARRAY)
(longer than 32 bits)
 Structure (STRUCT)
» Character chain (STRING)
N4
User-defined data types UDT data type (User Defined
(longer than 32 bits) Data Type)
N Y
SI MATIC S7 Date: 2/8/2012 ‘ﬁ EJ;EEQL’:' ;rzzir}ir:]c?ugi:ial Solutions
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Elementary Data Types in STEP 7
Keyword Length (in bits) Constants Variables
BOOL 1 1pn0
1 1.0
BYTE 8 B#16#A9
MB70
--WORD- -~~~ B B JRRREREREE S B, WHEEH#T2AR -~ -~
MW72
- DWORD | 132 B DWH16#ADACIEFS
QD40
- CHAR | s B Wl
DBB4
S5TIME 16 SHT#5s 200ms
““““““““““ 0 e I |/ A7 1 e
INT 16 123
#Value
DINT 32 L#65539
MDS80
REAL 32 1.2 or 34.5E-12
SIMATIC S7 Date: 2/8/20@BD60 ‘ﬁ EJ;EEQL’:' ;rzzir}ir:]c?ugi:ial Solutions
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Complex Data Types

Keyword

Length (in bits)

Example

DATE_AND_TIME

STRING
(character string with
max. 254 characters)

64

8 * (number of
characters +2)

DT#01-08-24-12:14:55:234-1

“This is a string
"SIEMENS’

ARRAY user- Measured values: ARRAY[1..20]
(Group of elements defined INT
of the same data type)
STRUCT user- Motor: STRUCT
(Group of elements defined Speed :INT
of different data types) Current : REAL
END_STRUCT
ubDT UDT as block UDT as array
element
(User Defined Data Type = user- STRUCT
"Template" consisting of defined Speed :INT Drive: ARRAY[1..4]
elementary or complex Current : REAL /
S|MAﬂ68§ €S Date:  2/8/2012 END_STRUCT @1 SITRAIN Training for _
File: PRO1_10E.6 L Automation and Industrial Solutions
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Creating a Data Block

[z 2%
El% ky_pre

Submet k
Progranm s

Window  Help

QSIMHTIE Manager - [My_project (Component view) -- DS 7-Coursesh My

£ File Edit | Insert PLC Miew Options

=10l x|
=8| x|

Station FE

[ < Mo Filter >

19| 28 B

harme |

Symbolic name

| Created in language

| Size in the work,

R tes

=8 |_| 57, Sofbware

Em

M7 Sofbware

em data

1 Organization Elock
Z Function Block,

External parameters. .,

E ol Tabl 3 Funckion

Tymt Il':II:u i 4 Data Block

EE: I rlaSW 5 Data Type
SRS & Variable Table

WInZE Ohjeck F 7]
i jec 05 FC|

SIMATIC PO F

Pararmneter g

1

Inserts Data Block at the cursor position,

Properties - Data Block

General - Part 1 | General - Part EI Callz I Attributes

M ame and type:
Symbalic Mame:
Symbol Comment:
Created in Language:

Project path;

Storage location
aof project;

D ate created:
Lazt modified:

Comment;

(PEEE

Shared DB

IH MI_|nterface

ITransfer interface for HMI-Spstem in general

=~

|DE

ID:"-.S F-Coursezhby_proje

Code
27A04/2004 03:21:25
27042004 032125

|nterface

27/04/2004 08:21:25

=
[~

Cancel | Help

/
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Entering, Saving, Downloading and Monitoring a Data Block

Inserkt

PLC Debug Wiew Options

ELAD,.-"STL,.-"FBD - [DB1 -- My_project'test station', CPU 315-2 DP]
i} Fil= Edit

Window  Help

=10l %]
=181 %]

D|=[5-u| & & |E[@| of| culdal o = <[> DIE| »|

Press F1 to get Help.

Address Hame Type Initial value |Comment
0.0 TRUCT D I t V
ecClaraton view
+0.0 |MDtDr_data STRUCT
+0.0 speed INT 0 motor speed
+2.0 rated current HEHLAD/STL/FED - [DB1 -- My_projectitest station,CPU 315-2 DP] - 101 x|
+5.0 started current {} File Edit Insert PLC Debug Wiew Options Window Help - |E|i|
= o= -
#10.0| [direction D|2(5-|8| & &|B|@| o[ cda| =f & <] | DB K2
=1z .0 Hame Initial value |Actual value
+12.0| |measuring point 0.0Motor_ data.speed INT ]
7.0 — Z.0Motor data.rated current REATL 0.000000e+000 (0.000000e+000
: 6.0Motor data.started current REAT 0.000000e+000 (0.000000e+000
=32.0 10.0[Motor data.direction EOOL FALSE FALSE
4 12.0measuring point[1] INT ] 0
File/Block saved 14.0(measuring point[2] INT ] 0
16.0(measuring point[3] INT ] 0
18 .0(measuring point[4] INT ] 0
20.0|measuring point[3] INT ] 0
22 .0|measuring point[6] INT ] .
S Data View
24.0|measuring point[7] INT ]
Z26.0|measuring point[8] INT ] 0
28 .0measuring point[9] INT ] 0
30.0(mweasuring point[10] INT ] 0

i

| 2 |offline

Sym as of 5. [Insert j/
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Initial Value, Actual Value, Initialization, Retentivity

—| Load Memory Work Memory

> DB CPU
e DB _
Initial values with
+ Actual values STEP 7
DB . N Actual values A
(with data types) l/f __ N Program
N Upload in PG
Initial values <
<€ |nitialize DB is retentive until the
data block next transmission [~ DB igt schreibgeschiitzt in der A5
+ Actual values PG -> CPU [T ENOW HOW Schutz
With every CPU startup (i.e. [ INenftetain
with every STOP-RUN ; _ —
transition) the DB data are [~ DB ist schreibgeschiitzt in der A5
reset to the initial loading [~ KNOW HOW Schutz
State IX ' Man-Fietain /
SIMATIC S7 Date: 20812012 ﬂ SITRAIN Training for
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Data Byte O
Data Byte 1
Data Byte 2
Data Byte 3

Addressing Data Elements

(o]
W
—
wn

DBB 0
DBW 0O

DBD O

DBX 4.1

DBD 2000

DBW 2002
DBB 2003

/
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Accessing Data Elements
DB 18 “Parts" Traditional Fully-qualified Access
Access
Addr. | Name Type absolute symbolic
00 ACt Uantlt INT o L " T
e DPN Farte or | L DB18DBWO | o | - rams &%ﬁﬁt
20 | FL_Aux BOOL Y
4.0 Number INT
XPN nglf 0 oo | A DB18.DBX2.0| or [ A "Parts".FL_Aux
6.0 Weight[1] REAL
(T)PN DP;\;\tls4 or T DB18.DBW4 or T "Parts".Number
10.0 | Weight[2] | REAL OPN- 2828 [or | L DB18.0BD1O| or | L"Parts"Weight[2]
SIMATIC S7 Date: 20812012 ;‘" SITRAIN Training for
Siemens AG 2006. All rights reserved. File: PRO1_10E.11 L Automation and Industrial Solutions
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m DB19 -- "DB_PartsData" -- SERY¥Z_5%Ch03_DB'....DB19

Type

Exercise 1: Replacing Bit Memory Variables with DB Variables

Initial

ralue [Comment

o.af, STEUOCT

® FC19 -- "FC_Count_Add" -- SER¥2_S4Ch03_DE'...

+0 .:Z? Aot _cuant e INT

+za0| |Zetp cuant § INT FCl3 :
A d g

+4_b.. aux bit  ,* EOOL

END_ST!

Count parts

Network 1: Beset Counter to 0

"L_SYSTEM" TAOVE
|1 EN END
Py LI »
"L_Bay-LE" "T_Bay-LB" 0=IN o "pE .
| ! ! l. PartsData" ‘.
Dﬂ,—. - Act._quant.‘.'

Symbol information:

ML TTT LA

L_SYSTEM Q4.1 -— Indicator light System 0N
L_Eay-LE ns.4 -- Indicator light Light barrier bay
T Bay-LBE I=. 4 —-— Momentary contact Light barrier bay
"DE_PartsData" Act_cuant DE13_ DEWO -— Quantity of transported parts
Frmmranaman
Network 2;: Counting the Farts Transported while in AUTO HMode
(LN ]

R ...'0

'y n

N DE_ [

¢ Partshata" :

"LeB" ’Q.. 24K hit‘$’ "L _AUTO" a00 |
L] _.'I-- - 1 =
|} (7 |} EN  ENO
uE BNy, (LN I
“‘ ..]::,B_..0 ““DB_ LS
.. PartsData" ‘. .. PartsData"
Aot . — IN1 OTHT — _ Act o)
‘0. Ot _ouan "H T.K[;. Ot _cuarn "0
T TT LA T TTT LA
1 —=TINE
SIMATIC S7 ot 2012 Wl STTRANTainng for
File: PRO1 10E.12 & Automation and Industrial Solutions
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Exercise 2: Connecting WIinCC flexible Tags to DB Variables
 SIEMENS |

‘ SIMATIC PANEL P General Mode |In|:-ut.l'-:|utput

" Properties
P Animations Process
" Events

KN

IlI*_I_ L) I;I*_I_ L)

L+

Tag |5&tp-:uint_Quantity
D 4

- T L N A Cycle |1 5
right "
1
| L2

=
(]
CL
m
(]
E_
hm)
c
[+

Enter
Mode P Fraperties

Animations e Process
o oo o XN NG _
ag |.ﬁ.|:tual_Quant|I:-;.-

L

Cyvcle |1 s
< | ]« |
T T ] E | | l
_.“ Actual_CQuantity  TEnt j # Conneckion_1 ‘rj DE 19 DEwW 0 j 1 Quantity of kransported parks j Ack_guank :I Cyvclic on use j
. Ll — - —
"'.ﬁgtpnint_Quanegg,"fnt 2 Connection_1 ..DB 19 =-E#d 57_300_Station - Ame | |
"trannnnnnW _ —ry e
MW _Messages . ‘Word > Conmection_1 .. MW 32 =l CPUa1e-2 DR =E ¢ Act_quant DB1%,08W.0...
., =57 chapl1_Sequence <= *uSetp_quante DE19.DEW2.0...
%, #-43] Symbals aux bt W, DE19.DEX4.0,,,.
* H *
Tags in WinCC flexible = op = L
-4+ DB_Parts Variables in STEP7
[+--{=F DE_Times -

222 || Mew | @

yd
SIMATIC S7 Date: 2/8/2012 ﬁ SITRAIN Training for
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If You Want to Know More
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Measuring_point

1. Measuring_point, data type Real

2. Measuring_point, data type Real

3. Measuring_point, data type Real

10. Measuring_point, data type Real

/

Example of an ARRAY

> Array with the name "Measuring_point"
(several elements of the same data type)

Display in the Program Editor (Data Block DB 2):

m DB2 -- My_Project'My_Station" CPU 314

Type

Initial wvalue

*0.0 JTRUCT

Measuring point ARRLY[1..1

0]

RE4AL

END _3TEUCT

/

SIMATIC S7 Date:
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Example of a STRUCTURE

Motor_data
\
Speed, data type Integer
Rated_current, data type Real
Starting_current, data type Real
Direction, data type Bool y

Structure with the name "Motor_data"
(several elements
with different data types)

Display in the Program Editor (Data block DB 1):

ELAD,.-"STL,.-"FBD - [DB1 -- My_projectitest station,CPU 315-2 DP]
i} File Edit Insert PLC Debug Wiew Opktions SWindow  Help

=10l x|
=18 x|

2|26 S| &R =] el af @ <> Ol

Hame Type
o.o STRUCT
+0.0 |MDtDr_data STREUCT
+0.0 speed INT 0
+2.0 rated current REAT 0. 000000=+000
+6.0 started current EEAT 0.000000e+000
+10.0 direction BOOL FATLSE
=1Z.0 END STEUCT ll
2
Press F1 ko get Help, | 2 offling labs 5.2 |Insert | i
yd
SIMATIC S7 Date: 20812012 ﬂ SITRAIN Training for
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Defining the Address Priority (Symbolic/Absolute)

Properties - Block Folder Offline |
General I Blocks I Checksums Address priority:
Behavior az in Recommended for zpmbalic
STEPY < Wh.2 prOgrarnmisg
Absolute ™ Symbolz are applied from ™ Exception: symbol accesses
value the zymbol table and the remain on the DB az they
hE_IE _ DB for all accesszes were programmed in the
priarity [1LCLK,T.C and DE) code block,
Sprnbol " Exception: for accesses in | For all accesses [LOM.T.C
hE_lS _ gtructurally unchanged data and DB
priority types, the current sumbols
will be applied
ak. Cancel | Help
SIMATIC S7 Date: 20812012 ‘;i SITRAIN Training for
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Functions and Function Blocks

(=) (==
(=) (==
S 2
SIMATIC S7 Date:  2/8/2012 ﬁ SITRAIN Training for |
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Objectives

Upon completion of this chapter the participant will ...
be familiar with the purpose of temporary variables
be able to program parameter-assignable functions and their calls

know the difference between functions (FCs) and function blocks
(FBs)

be familiar with the purpose of static variables
be able to declare static variables and apply them in the program

be able to program parameter-assignable function blocks and call
them

/

[ ] -
SIMATIC S7 Date: 2/8/2012 "' SITRAIN Training for
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Variables Overview

Global Variables / Data
(valid in the entire program)

Local Variables / Data
(only valid in one block)

Temporary Variables

Static Variables

* Pl / PIQ

_ - are overwritten with undefined | ¢ are retained even after the
* |/ O Peripherals values after the associated block is executed
*M/T/C ClOCHISIEAC S » permanent storage in DBs
« DB areas  temporary storage in L stack . can be used in EBs onl

« usable in OBs / FCs / FBs
[- gosonS ] [- symbolic
‘ Accegj\
SIMATIC S7 Date: 2812012 ;‘i SITRAIN Training for
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BR% AL/ TLFEL - [EEH 0 0SS E Nl ocallVatasixample ===

i} File Edit Insert FLC Debug Wiew Options ‘Wwindow Help

Temporary Variables

MyaProjecidSIMATIG 300(INCPI31E-2 DPY.. ALCI00]

= B]X]

- g X

D||e-lw| &| &lml@| of-| culdl o &[] <! OfE #2 AHH-O[F[L [ 2]=] w2
Contg;s_ﬂﬁ\'Envianment\ Interface’, TEMP'

= @ Interface /Illame \ Data Type |nddress |Cm|ment

- 1IN B aux_result ) Int 0.0

Tk oUT

ok IN_OUT

+-%@ TEMNF u
. J0= RE .
—— Declaration
FC100 : Exemple for how to use a tewporary variable =|
: Calculation
SUB_| | ADD_| |
EN ENC EN ENO’i
MW1l00 — IN1 OUT —#aux_result #aux_result —IN1 OUT —MW10E
MW10Z — INZ ’7 MWl04 — INZ ’7

|
i“ | | | r\ 1: Error }\ 2: Info A 3: Cross-references )\ 4 Address info. 5 b odify )\ E: Diagnostics )\ ¥: Comparizon /
Press F1 to gt Help, 2 |offline abs < 5.2 Insert |(Chg

[ .
SIMATIC S7 Date: 2/8/2012 " SITRAIN Training for .
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Operating
system

OB 1

@

Xos

Total Usage of the Local Data Stack

FC 17 _|ol x|
_@_> FC 20 E Reference Data  Edit View  Window Help =&l x|
with temp. with temp & S| |EE o [co ductas - ot %] ol K|
variables 4—@ B iabl es. Start obisct IDE_EycIe (0B1) =
Block, instance DB | Local da | Language | Locati | Local data (for blocks) =)
=-C] 57 Program
[F- OB Cvele (OB1) [maximum: 212] [ [22] (]
_@_' FC 30 =-0 Fci? [ 51 MW, . . [66]
O FcCzo [ STl MW, .. [124]
Wlth temp ‘ B O FCao [ STl HW. .. [1_24] %
: Val’lableS Press F1 to get Help, I_I_I_ v

ReS“'t@@@@@@@@

<]

Usage of |:>.
the L stack "
FC20 FC30 %
FC17||FC17||FC17 [|FC17||FC17 §
OB1|[OB1||OB1||OB1|| OB1|| OB1 || OB1 ! /
SIMATIC S7 e a0z ¥ b A
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Task

Fault_Signal

Example for a Fault Display

Acknowledge

Stored_Fault |

Display

i

UUUUUL

Solut|0n Su est|on FCZ0 @ Function for Fault Signals j
gg : Fault logic
#Stored_]i‘ault #Flash_frequen
#Acknowledge == oy #hizplay
| ] R Q | | ()
#FPault Signal #Edge Memory
| 1 (e} s
#Fault_Signal #Stored_]i‘ault
| 1 11
KT _>|_I
Press F1 ko get Help, [ 2 [oFfline [Sym <52 | [Trsert V4
y4
SI MATIC S7 Date: 2/8/2012 ’i SITRAIN Training for _
File: PRO1 11E.6 & Automation and Industrial Solutions
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Parameter-assignable Blocks
Solution with Solution with parameter-assignable block
non-parameter-
assignable block Program in FC 20 Call of FC 20 (e.g. in OB 1)
FC20
A I 1.1 A #Fault_Signal 111 — Fault_
FP M 17.2 FP #Edge Memory | Signal
S M 171 S  #Stored_Fault 110 —Acknowledge Display |- Q5.1
A | 10 A #Acknowledge - M103 ’— Flash_Freq.
R M 17.1 R #Stored_Fault M17.1 — Stored_
 lFault = @0 O W
A M 171 A #Stored Fault 2
M 17.2 —{ Edge_
A M 10.3 A #Flash_Freq. Memory
O S - - S
AN M 17.1 AN #Stored Fault
|
= L = #Displa
Q> 'Splay Actual parameters
ate: =4 SITRAIN Training for
SSierInlxlsAA\-GrZIO((is.EZghts reserved. E“é:' |23/F82/C2)231E.7 ;" Automation and Industrial Solutions
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Declaring Formal Parameters

Type of Parameter Declaration Use Graphic Display
Input parameter in Read only To the left of the block box
Output parameter out Write only To the right of the block box
In/Out parameter In_out Read / Write To the left of the block box
Conkents OF: ‘EnvironmentiInkerfacetIN_oUT
El--@ Interface |Name Data Type Commert
a3 N = [Stored_Faul
_____ = Fault_Sigr'lal ‘&= Edge_MWemoary  |Bool
-8 Acknowledge =
'8 Flash_frequency
=k OUT
.8 Display
-0 IN_OUT
'8 Stored_Fault
'8 Edge_Memary
4@ TEMP
+-13 FETURN
SIMATIC S7 Date:  2/8/2012 ﬁ SITRAIN Training for |
) Automation and Industrial Solutions
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Editing a Parameter-assignable Block

i} File Edit Insert PLC Debug View

ELAD,.-"STL,.-"FBD - [FC20 -- "FC_FaultEvaluation™ -- SERY2_S'\Ch04_FC-FB4..."FC20]

Options  Window  Help

o [=] 3
=181 %]

D||8-=| & &|=l@] ]| cildal [a 2slée| < DR 2] AH3H 0l S| == w2

[« |

Contents 0f: 'Environment’Interface'
E"@ Interface |Nal'rlz
=43 v o [mn
B Fault_Imput = OUT
B Acknowledge i IN_OUT
@ Clock_Memory & TEMP
=43 ouT - RETURN
| B Indicator
E-80k IN_0UT
B M_Bit_fault_ev
B Aux bit_edge_ detect
-4& TEMP
43¢ RETURN
Y
FCZo Title
Network Fault Evaluation
fhux bit M Bit
#Fault_ edge_ fault_ew #Clock_
Input detect 3R | Memory fIndicator
|} (e} 8 0 |} { —
fhcknowled
ge —R
#M Bit_ FFault
faulc _ewv Input
1 |}

;l_l
7. Comparizon f

ﬂllllilblbll\ 1TEmor A Zlrfo A

3 Crossreferences 4 Addiessinfo. A & Modify

)\ B: Diagnostics

M

Press F1 to get Help,

=

|abs < 5.2

Insert 5

/

SIMATIC S7
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2 SUAD/STI/EBD) - [FE1Y.-SHC Faults-— My  ProjectiSIMATIC 300(1))CPL 31 5-2.0P3. ARG 7] HE ﬂ|
{F Fil= Edit Insert PLC Debug Wew Options ‘Window Help - 8 x
2 o, 1 HH
D|[2-8| & &[Ral@| o|| clda| of sl <[ ! OB £ AE3H O[] | o] a2
=
Hetwork 2 : Evaluate Fault 1
F e netwiork,
+ Eit logic
+-{&] Comparator Fcz0
+-{ag] Converter EN ENO
+ Counter
+ DB call "S5 Faultl™
+-{5] Jumps Simulate Fault 1,
+ @ Inteqger function O0=0FF/ 1=0N
#I-{zB Floating-poirk fet. Il.1—Fault Signal Display— ??.? =
+ Mave -
+ Pru?gram contral wr Ackn Fault™
+ Shift{Rotate - =
. Momentary contact
¥ Status bits
) Fault
+- (@] Timers
41 (2 Word logic acknowledgement
5 FE hlocks I1.0—Acknowledge
- F blacks
iF FCl4 FC_Signal ZHz"
I FCIS PC_Mode -
{F FCle FC_ConvMotor
FC_Fault queVicy 2 Hz
_ Ol e M10.3 —Flash Freq
FC_FaultEwaluation
o "M Faultl"™
SFC.bloclks Memory kit for
.I“filultlp.le instances storing Fault 1
+ M Libraries M17.1—Stored Fault
"M Aux Faultl™
Edge auxilisry
Functions of the project {5 wemory bit Fault 1
M17.Z —Edge Memory
F'rogram eleme... E_E Call struct... |
1“ | | | |\ 1: Errar ﬁ'\ 2 Info ﬁ\ 3: Cross-references ﬁ\ 4 Address info. j\ 5 b odify j\ E: Diagnostics j\ 7. Comparizon ,ﬁ'
Press F1 to get Help. D affline Abs 5.2 Mw2 Insert |Chg /
SIMATIC S7 Date:  2/8/2012 ; ’ﬂ SITRAIN Training for |
File: PRO1_11E.10 & Automation and Industrial Solutions
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D3| & &[5

Ft‘g LY Sl SRt Y R (e T Rl S e e YT Ty A il S S Gl v vl (s OO L0 6 B RS AL B Ky S o
{F File Edit Insert PLC Debug View Options  Window Help

U]

Exercise 1: Editing the Parameter-assignable Function FC 20

B(=]E3

- a X

B M Bit_fault_ev
B Aux_bit_edge_detect
& TEMP )
+-40= RETURN

| 0| cufun| 2| o] Lot DR £ AHAHOlE]L [ =] w2
Contents Of: 'Enviromment) Interface'
-8 [ rame
-4 IN | I
= Fault_Input O OUT
B Acknowvledge L IN OUT
B8 Clock MNemory & TEMP
-0k ouT 0k RETURN
B Indicator
-k IN _OQUT

FCcZzO @ Title:

: Fault Ewvalustion

#Aux bit edge

#M Bit fault ev

#Fault Input detect SR #clock Memory #Indicator
|} (e} 5 Q |} ()
#Acknowledge —R
#M Bit fault ev #Fault Input
g |}
|
i“ | | | |\ 1: Error )\ 2 Infa /( 3 Crozs-references )\ 4 Addrezs info. )\ B Modify )\ 6: Diagnostics )\ - Comparizon /
Press F1 ko get Help, 2 offline abs 5.2 Insert Chg
SIMATIC S7 Date:  2/8/2012 ." f'TRA.lN Trzinli”g for | st
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11.0

1.1
11.2

Exercise 2: Calling the Parameter-assignable Function FC 20

)
@]

L_SYSTEM
L_MAN

L_AUTO

L_Conv_
Fault

L_Faultl
L_Fault2

T_Ackn_Fault
S Faultl
S Fault2

T T TS| TS S S|

L R R BE JE R BE R IR B EE R R R BE N

Q41
Q4.2
Q4.3

Q5.1
Q5.2

210,32 ~Namoxy

" Eie_
M17. 1 fanlt_ev

Auz_hat
edge_
M17.7 ~detect

Sywhol infarration

Famle_

T1.3 ~ Input
Acknowled

I1.0~ge

Closk
M10. 3 ~Memory

o Bie
M17.3 - faule_ev

Auz_baz
wdge_
K17 4 ~decect

Indicator ~Q5.2

m FCET - "FC_Fault™ — SERV2_S\ChIM_PC-PH\APCEE =10 %}
2l
FC20 !
w Ko
Fault
I1. 1 —Input Indscasor ~05. 1
Acknowled
I1.0~ge
Clock_ _J

o

]
SIMATIC S7 Date:  2/8/2012 ‘ﬁ SITRAIN Training for |
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Function Blocks (FB)

Contents 0f: 'Enviromment)Interface’ IN'

E--@ Inter face
-4 IN
----- B Fault_Input
----- B Acknowledge
L Clock Memory
-3k ouT
LB Indicator
--#0F IN 0UT
=-dB STAT
B M_Pit_fault_ev
LeE Aux_bit_edge_detect

--J@ TEMD

Name

‘H [Fault_Input
= Acknowledge
‘HE Clock Memory (Bool
=

Declaration Tabl
of the
Function Block

e

Call of
function block
such as in OB1

Acknowledge

. FALSE
0.z FALSE
DB 2
FB 20
EN
Fault_Signal

Display

Flash_frequency ENO

Initial Value |Exclusion address |(Termination addreszss|Comment

SIMATIC S7

Siemens AG 2006. All rights reserved.
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Function Block for Fault Display

There iz nio functional difference for this DB ta the editar in

@ for data blocks" az of STER 7 %5.2 [see Help).
LADSSTLAFRD.

[ DB Param - [DB2 -- SERYZ_S'Ch04_FC-FB]
The DB could be opered with the DB editar in LAD/STLAF 2 Datablock Edit PLC Debug Wiew tindow Help

Contents 0f: 'Environment’Interface’ IN'
E--@ Inter facs HName Data Type Address Initial Yalue |[Exclusion address|Termination address|Comment
- IN = [Fault Input
----- = Fault_Input B Acknowledge Eool FALSE D |:|
----- B Acknowledge B Clock Memory [Bool 0.2 FALSE O d
‘B Clock_Memory = ] 1
-k 0UT
L@ Indicator f‘_ _
O IH_auT Declaration Table
o mar of the
B M_Bit_fault_ew -
D hux_bac_sdge_tstast | Function Block
~f& TEMP
By default, inztance data blocks are opened with "Parameter aszignment
Instance

Data Block

=101

=181

Press F1 for help,

W5.1] BHE| o = 4 BRI oK)
Do pou want ko apen the DB with "Farameter assignment i | Address | Declaration | hame Type Intial valug | Actual walue | Cominent
Blocks"? 1 [ i Fault_nput BOOL  |FALSE FALSE
2 01 |in Acknowledge BOOL FALSE FALSE
W Always display this mezsage for Open Instance DB 3 0.2 |in Clock_temory BOOL | FALSE FALSE
4 20 |out Inclicatar BOOL FALSE FALSE
5 4.0 | stat M_Bit_fault_ew BoOOL FALSE FaLsSE Memary bit for fault evalustion
Ves Mo =] 4.1 |stat Az bit_edge_detect BOOL FALSE FALSE hoolean auxiliary wariahle for edge detection
f | Messanes |
2 |offline 4

SIMATIC S7 Date:

Siemens AG 2006. All rights reserved. File:

2/8/2012
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Generating Instance Data Blocks

1. Generate instance DB with FB call

2. Create new instance DB

In the LAD / FBD / STL Editor

OBl : "Main Program Sweep (Cycle)"

m: Fanult Indicator

In the SIMATIC Manager

call fbz0, dbzol

LAD,/STL/FBD (30:150)

The inztance data block DB 20 does not exist. Do vou
! watt to generate it?

Properties - Data Block

General - Part 1 |General - Pat 2| Calls I .&ttributesl

Mame and type: IDB2D IIn$tance DE j IFE2D
Symbolic Name; IInstance_DB_FB2D
Symbal Comment: Ierror evaluation|
Created in Language: DB -
Froject path: I
St loc:ati
ch;[i?:ct?ca 1o ID:\S F-CoursesiMy_proje
Code Interface
Date created: 27/04/2004 10:12:08
Last modified: 2740442004 10:12:08 2740442004 10:12:08
Comment;

Mo Details. . Help

Cancel | Help

SIMATIC S7

Siemens AG 2006. All rights reserved.
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i LAD/STL/FBD - [FB20 -- “FB_FaultEvaluation” -- SER¥2_5'Ch04_FC-FB...\FB20]
{1 File Edit Insert PLC Debug View Options Window Help

Exercise 3: Editing the Parameter-assignable Function Block FB 20

=10l %]
=81x]

D=3~ ] & %[zl == cildal [o 2sler| 1<) D& £ AE3t-0lE s | =] K2

Contents 0f: 'EnvirommenthInterface'

|Name

E--@ Inter face

SR = e O |11

O ouT
sk IN_OUT
- STAT
@ TEMP

----- B Fault_Input
----- B Acknowledge
LE Clock_Memory
[=]-43 0UT
L@ Indicator
-#0k IN_0UT
[=-{mF STAT
L M Bit_fault_ew
(-} Aux_bit_edge_detect

-Jg@ TEMP

FEZO : Title:

m : Fault Evaluation

#hux bit_ #M Bit
edge_ fault_ev
detact SR |

{p) 8 q |}

gClock

#Fault _
Memory

Input

#Indicator

{ 3—

ghcknowled
ge — R

£M Bit
fault_ev

L1
|

#Fault
Input

< |

L1

s

Siemens AG 2006. All rights reserved.

51|| [ 4B [#[% 1:Emor A Zlrfo A 3 Ciossieferences 4 diAddessinfo. A 5 Modify A B Disgnostics A 7:Comparison [/
=
Press F1 ko get Help, [ 2 |offline labs =52 | [nsert [ | b
SIMATIC S7 Date:  2/8/2012 ; ’“i SITRAIN Training for |
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Exercise 4: Calling the Parameter-assignable Function Block FB 20

DI DO HERLAD/STL/FBD - [FC17 -- "FB20 call for faults™ -- S_Tools_Flex'Master Program...\FC17]
b * {} File Edit Insert PLC Debug View Options Window Help
DEeES s oo (oo e | K OB|RHFAOTL 2
Y% L_SYSTEM| # |Q41 :
Network 3 : Evaluate Fault 3
A L_MAN ¥ |Q42 CoRENE.
Ay L AUTO| # |Q43 ‘ _
b * EN [% Fh2s ENO i
b * I1.3~Fault_Input Indicator Q5.3
I1.0—HAcknowledge |7
b * M10.3 —Clock Memory
b * Symbol information:
L C FBZO FB_FaultEvaluation -- FB for evaluating faults
onv DB2 DB_Instace FB20_Fault2 -- Instance DB for FB2@® Evaluation of Fault 2
= - I1.3 S_Fault3 -- Simulate Fault 3, @=0FF/1=0N
I 10 b T_ACkn_FaL”t Fault * 11.; '?':szn_Fault T M;m:nza?g gzm:azt Fault acknowledgement
M18.3 M_Flash_2Hz -- Memory hit - flashing frequency 2 Hz
11.1 b S Faultl L Faultl * Q 51 05.3 L_Fault3 -- Indicator light Fault 3
o MNetwork 4]: Evaluste Fault 4
11.2] 9 [S_Fault2 L Fault2| # |Q5.2 | Tt
11.3| Y |S_Fault3 L_Fault3| # [Q5.3
DB3
11.4| Y |S_Fault4 L_Fault4 | 4 [Q54 || B 1
EN ENO I
b * I1.4—Fault_Input Indicator Q5.4
b * I1.0 —HAcknowledge {
M10.3 —~Clock_Memory
% » sl |
Press F1 to get Help. 2 [offline labs 5.2 [nw4 fnsert [
SIMATIC S7 Date:  2/8/2012 ’“i SITRAIN Training for |
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Inserting / Deleting Block Parameters Later On
Conkents OF: ‘Environmenki Inkerface) I
= Interface [Mame Data Type | ddreszs Initial Yalue  [Exclusion address | Termination sddress |[Commert
Elﬂ' I B Faultt_Signal Biool 0.0 FAL=E |:| |:|
“mrwnsge [Sames s 01 ax DO
: ash_freque... |Boo .
=B Acknowledge — — i o u
‘2 |light_check bioal ] ]
-8 Flash_frequency |4 ] ]
-8 light_rheck
EI:D' ouT
2 Digplay
A0 TN OUT AQ)
o STAT (o’b
----- = Stored Fault
'8 Edge_Memary
- TEMP
The interface of the block was changed. &fter
Savedload, thiz results in an interface conflict with the
blocks that reference it \When this block is loaded, the
CPLU can go into the STOF mode.
Continue S avelLoad?
[” Do not dizplay this message again.
ez Mo Help |
SIMATIC S7 Date: 20812012 ﬂ SITRAIN Training for
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Checking the Block Consistency
'EE:My _project {(Component view) -- D\ 57-Courses'My_proje =10l x|
El- ky_project Object name Syrbalic name | Created ik lal
E| . test ghation 3 OF OB_Cycle FED
. CPU 215-2 DP £+ OB100 OB_Startup FED
E-Em My S = FBD
""" g BF“’EES 3 FBZ0 FE_Faults L&D _ :
o {?_Fl Chanton 2 oeks o FC15 FC_Operating_Modes FED Block inconsistency
g T} FC16 FI" Corseeonr FRM
""" @ OUrEEs S FC17 Etheck block consistency. - [Chapterl2 - My_project] ; ;IEIEI
""" ﬁ W o rcan Program Edit  View Help
Zut Chrl+
) P "2 m L5 = B )Y
Capy e | S |r. |3< | I_ Eil | I Q _I R | |
Paste e+ _| _| L4 ) CEET [
Delete Del :
Insert Mew Object -] oB1 "OE. cy.je [FEO]
PLC "FC_Operating_Modes" [FBO]
Rewiri "FC_Corveyor" [FRD]
EAAANG. ; "FC_Op/Flt_Mess" [FED]
Compare Blocks... /.0 DBz - Instance DB - FB20 "DB_Instance_Faul2" [DB Editor]
Reference Data -0 DB3 -- Instance DB - FBZ20 "D _Instance_Fault3" [DB Editor]
| > Zheck Block Consistency, .. i "FC_Fault" [LAD]
- "FE_Faults" [LAD]
rin N "FC_Count” [LAD]
Rename Fz — |:| DB18 -- Global DB "DB_Parts" [DB Editor]
Obiect Properties. .. .ﬁ.lt+F{<
Special Object Properties F | _,[ i
[ 4 [ » [BI 1:Compile A 2infa /
Press F1 For help. ’_ P
SIMATIC S7 Date:  2/8/2012 ﬁ SITRAIN Training for
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DR2

— )
"S Fault2r —Fault Signal
"I Fault Rei"— Acknowledge

Flash frequen
"E_HZ [ — ﬂ.r

"FE Faults"

Once with the right

Displayl—"1 Fault2"

Exo}-

Corrections when Calling Modified Blocks

Hetwork 3 : Evaluation of disturbance 2

Called Block, r
Cuk Chrl+%

Copy CErlHC

Delete Del

Insert Metwaork Ckrl+R.

Insert Empty Box  Alk+F9

Go Ta 3
Edit Symbals. .. Alb+Return

Old Block:

Mew Block:

"$ Fault2"

"F Fault Rst"

D2

qult Signal

Tash frequen

Y

"FB_Faults"

nowledge

.. —EN

"Z_Hz" —cy

"3 Faultz™ —Fault Signal
"T Fault Rst" — Acknowledge

Flash frequen

.. —light check

DR2
"FB_Faults"

Cancel

Help

/

SIMATIC S7
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Using the EN and ENO Output

LAD/FBD STL
~4_L _>
FC1
”D Unconditional ca[> EN ENO CALL EC 1
NOP O
5.0
_ FC 1 < A | 0.1
”D Conditional call |0.1— EN ENO - INB 001
CALL FC 1
_001: A BR
= Q 5.0
> Example’\>
Y ADD | MUL | DIV_| 051
—1{ EN ENO EN ENO EN ENO =
SIMATIC S7 Date:  2/8/2012 & SITRAIN Training for .
File: PRO1_11E.21 & Automation and Industrial Solutions
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Summary: Block Calls
\ FC FB
Language| | without parameters with parameters w/o parm., w/o stat var. with parm., and/or stat var
« CALL FC1 « CALL FC2 « CALL FB2, DB3
STL « UC FC1 Ear;: - UC FB1 Ear%:
arz: ... arz: ...
+ CC FC1 Par3: ... + CC FB1 Par3: ...
FC1
_ —SR DB3
FCl FC2 FB2
LAD e ENO— —EN ENO— not available —EN ENO[—
—Parl —|Parl
—1Par2 Par3[— —1Par2 Par3[—
FC1
—1 CALL DB3
""""""""""" FC2 FB2
FBD Fc1 TR not available —en P
— EN —Parl —1 Parl
ENO—
—1Par2 ENO[— —1 Par2
ENO[—
[ ] .
SI MATIC S7 Ei?é?: ﬁlsggiilE_zz ‘;" EJ;EEQL’:' ;nd Inc?ugtrial Solutions
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Exercise 5: Recognizing Operand Types

Zontents OF: 'EnvironmentInterfacet In'

E--@ Interface tzime Data Type |.ﬂ.ddress Initial *alue
EEn S = Mumber_1 irt 0.0 0

EI Murmber 1 = Mumber_2 irt 20 1]

B Nurrber_2 o
B oUT

@ Result
AR IN_ QT
- STAT

.= Maximurm_value
- TEMP

<

- = = = - - . - —
Statement ~— o= I =2 TJ ‘-J_ J__/_r-‘:..?
Global | Local ||Absolute[ Symbolic Static |Parameter
L #Number_1
L #Number 2
T #Maximum_value
L ,Number_1"
T MW 40
T #Number_2
yd
SIMATIC S7 bate:  2/8/2012 ‘ﬂ SITRAIN Training for
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If You Want to Know More

o

SIMATIC S7

Siemens AG 2006. All rights reserved.
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Comparison

Program execution

CALL FC 10

On_1 : 10.1
On_2 : 10.2
Off Q8.0

CALL FB5, DB5

FC10

in On_1 BOOL
in On_2 BOOL
out Off BOOL

#0n_1
#0n_2
#Off

> >

«—

of Functions and Function Blocks

= #Motor_on

Start :=10.0
Stop :=10.1
Motor_on
:=Q8.0
Snead _ —OQWA12 DB 5
Spees =W
0.0 Start BOOL
0.1 Stop BOOL
2.0 Motor_on BOOL
FB 5 4.0 Speed INT
in  Start BOOL
in  Stop BOOL
out Motor_on BOOL
out Speed INT
stat ...
Temp...
A #Start
AN  #Stop

Drive

AN

/

SIMATIC S7
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Organization Blocks (1)
—> — —>
\ FC \ FB
OB1
Operating
system = =
FB FC
—
\ SFC System Functions
—
\ SFB System Function
Blocks
_______ | Other
OBs
yd
SIMATIC S7 Date: 2/8/2012 ﬂ SITRAIN Training for
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Objectives

Upon completion of the chapter the participant will ...
know the purpose of temporary variables
know the organization blocks that are available

understand the difference between "Warm Restart”, "Hot Restart"
and "Cold Restart"

be able to explain the principle of interrupt processing

know the "Time-of-day Interrupt”, "Cyclic Interrupt”, "Hardware
Interrupt” and "Diagnostic Interrupt”

know and be able to use the error OBs

be able to interpret the OB start information

/|
SIMATIC S7 Date: 2812012 ‘;i SITRAIN Training for
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Overview of the Organization Blocks
Startup
OB 100
OB 101
OB 102
Cyclic Periodic Event-driven
program program program
execution execution execution
OB 1 OB 10to 17 OB 20 to 23 OB 80 to 87
i(;tlgrlreu'gggay (Time-delay interrupts) (Asynchronous errors)
OB 30 to 38 OB 40 to 47 OB 121, 122
(Cyclic interrupts) (Hardware interrupts) (SYRChICHOECEERE!
Interrupt OBs Error OBs
[ ] .
SI MATIC S7 |23/F82/C2)232E_3 ‘;" EJ;EEQIO’:I -a:nd Inc?ugtrial Solutions
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Startup OBs for Warm Restart and Hot Restart

CPU in the STOP state

(Peripheral modules have switched all outputs to the save state)

l Hot Restart (only S7-400)
Warm Restart automatic
: | (> HW Config) manual
automatic manua Power ON | STOP>RUN+WRST
S7-300/400] S7-300 S7-400 v
STOP->RUN Execute OB 101
Power ON |STOP->RUN + CRST 1
! : Process residual scan cycle
Delete the process images, 1
Non-retentive M, T, C :
‘ Delete PIQ (parameter-assignable)

Execute OB 100

Output PIQ
Enable outputs

Monitoring time
for hot restart
exceeded ?

< Output PIQ
\ 4

. Enable outputs
Read in PII

P
<

A 4
Read in PII

v
Execute OB1

v
Output PIQ
L

Execute OB1

mrO<<0O

Output PIQ
l

mrO<0O

/

SIMATIC S7 Date: 2812012 ﬁ SITRAIN Training for
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Startup OB for Cold Restart

Cold Restart

automatic

CPU 318-2 e.g. CPU 416-2

Power ON

¥

Delete the process images,
allM, T,C
Initialize the data blocks

Execute OB 102

Output PIQ
Enable outputs

-
«

\ 4
Read in PII
C
v !
xecute
C E te OB1
L
!
E
Output PIQ
[ y
SIMATIC S7 Date:  2/8/2012 ﬂ SITRAIN Training for |
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-
Such as OB82

(Prio.26) = Error

handling. Executed in
event of wire break at
analog input PIW 352

~

Interrupting the Cyclic Program

day interrupt.

A

/
Such as OB10
(Prio.2) = Time-of-

Executed once a
minute from 9:30

Siemens AG 2006. All rights reserved.

File: PRO1_12E.6

\ A J
OB1 \_ Y,
IS
ﬁ executed @
|| continu-
~ ) ously ..... | e until it is interrupted
Such as OB20 (Prio.3) j’ by another OB
= Time-delay interrupt.
Execution starts 3.25 X
seconds after a part is / OB No.| OB Type Priority
detected. OB 1 | Cyclic Program 1
\ J/ OB 10 | Time-of-day interrupt | 2
OB 20 | Time-delay interrupt 3
OB 35 | Cyclic interrupt 12
OB 40 [ Hardware interrupt 16
OB 82 | Error handling 25/ 28 /
SIMATIC S7 WP STRAN T o
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Time-of-Day Interrupt (OB 10)

General

Time-of-Day Interrupts | Cyclic Interupt I Diagnoztics/Clock, I Protection I Communication

Properties - CPU 315-2 DP - (RD/52)

| Startup I Cycle/Clock Memony I Retentive Memony

I [nterrupts

Procesz image

X

Fricrity Active Execution Start date Time of day  partition
oele 2 v |Evewdsy  v| [270404  [1300 EEIE
ot 2 = [None ~] [orotss Jonoo [oB1Pa ]
ogrz 2 ™ [Nore ~| |ooss oooo [EEGRd
oeiz 2 ™ [None ~] [ororss Jonoo EEER
oeie 2 ™ [None ~] [ororss oo [oB1Pa ~]
oels 2 ™ [None ~] [orotss Jonoo [oB1Pa ]
oEte 2 ™ [Nore ~[ [oorss Joooo [oB1re ]
g7 o T [Wene ~| [oross [oooo [oBipa ~]
Ok, Cancel Help
/|
MU WP STRAN T e

Siemens AG 2006. All rights reserved.
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Cyclic Interrupt (OB 35)
Properties - CPU 315-2 DP - (RO,/S2) 5'
General Startup | CyclesClock Memany I Fetentive tMemaon I [nterrupts
Tirne-of-Diay Interupts Cyclic Interupt | Diagrostice/Clock I Pratection I Communication
Process image partition
Frioity E xecution [mz] Fhasze offzet [mz]
[ BE0; I? IEEIEIEI IEI IEIB'I-F'.-“-‘-. "I
HEET: IE IEEIEIEI IEI IEIB'I-F'.-“-‘-. vI
(] =i IEI I'IEIEIEI IEI IEIB'I-F'.-“-‘-. "I
(] =Eich |1EI a00 IEI IEIB'I-F'.-’-‘-. "I
[ EEd: |11 200 IEI IEIB'I-F'.-’-‘-. "I
OBE3R: 12 |1EIEIEI IEI IEIB'I-F';’-‘-. "I
DEaE: 4 IEEI IEI IEIB'I-F';’-‘-. "I
Oepay: |14 IEEI IEI IEIB'I-F';’-‘-. vI
(0] =t |15 |1EI IEI IEIB'I-F';’-‘-. vI
RUN OB35 0OB35 OB35
Interval — Interval > Interval — <$=mPrio 12
OB1 oB1 | O Bl1| OBl OB1 OB1 OoB1 |O Bl |<=Prio 1
SIMATIC S7 Date:  2/8/2012 ‘ﬁ SITRAIN Training for |
File: PRO1_12E.8 & Automation and Industrial Solutions
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Hardware Interrupt (OB 40)

Hardware Configuration

Analog input module

+27648

Upper limit
value
Lower limit

AL
4 A\
Analog input CPU
properties properties
Properties - AIZx12Bit - {(RO/57) il
General | Addiesses  Inputs |
— Enable
¥ Diaghostic Interupt W Hardware Intermupt ‘When Limit Exceeded
Input | 0-1
Diagrostics Properties - CPU 315-2 DP - (RO/S2) ﬂ
Group Diaghnostics: v . ; . ) ) .
; ) Time-of-0iay [nterrupts I Cyclic Intermupt I Diaghostics/Clock, I Protection Cormnunication |
with Check for Wire Break: r General I Startup I Cycle/Clock Memary I Fietentive bMemary Intermupts

teazuning
Meazuning Type:

— Hardware Interrupts

teaszuning A angs: |+.-"- 10 Fracess
Position of Meazsuring Pricirity: ::r:?t?t.iaon'
Range Selection b odule: [B] :

oean: [IE [oerFe -]
interference frequency IEEI Hz

og41:[17 [oeTRe =]

Lo Limnit:

Trigger for Hardware Interupt  Channel 0
High Limnit; IS.DDD

|2.DDE1 Y

y mpaz 18]
mg43 i

IEIB1-F'.-’-\ 'I
IDE'I-F'A 'I

r— Time-Delay |nterrupts

Process
. image
Priorit o iition:

oB20 3
oBzt: [+
me2z [5
ez [e

0BS1:
[oETFe -]

0B82;
[oETFe -]

MBS,
[oETFe -]

mES4;
[oeTPa -]

—Asypne. Emrar Interrupts ——

OBaE:

oess[20  [oetea -]

oes5 [21 [oBiPa <]

B[22
oB47 [23

IEIE1-F'.-’-\ "I
IEIE1-F'.-’-\ "I

r— Interrupts for DPY

Friciity:

mEss [24
mEsE [24
sy 24

OBaE:
OBay:

DB
] = e

B3

Cancel | Help |

/

SIMATIC S7
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OB Start Information using OB100 as an Example

Address
0/1 Start event Start-up request
2/3 Priority OB No.
4/5 Reserved
6/7 Number of the event that caused the CPU to go into STOP
8/9
Additional information on the current startup???
10/11
12/13 Year Month
14/ 15 Day Hours
16/ 17 Minutes Seconds
18/19 1/10 seconds, 1/100 seconds 1 /1000 seconds, weekday

D[2-=| 8| %[z

o| | el [ 2sles| KoY DR ] w0 Gl =] e

Inhalt von: 'Umgebungt Schnittstelle! TEMR!

E@ Schnittstelle

=@ TEMP
------ B OB100_EV CLASS
------ @ OB100 3TRTUP
------ B OB100 FRIORITY
------ @ OB100 OB NUMER
------ B OB100_RESERVED 1
------ @ OB100 REJERVED Z
------ @ CE100_3TOP
------ @ OB100 _3TRT INFO
------ @ OCBE100 DATE TIME

|Hame

Datentyp |Adresse |Kmnmentar

@ 0BE100_EV CLAZS

' |0B100_STRTUP

B 0B100_PRIORITY
@ OB100 OB NUMER
B 0B100_REZERVED 1
B 0B100_REZERVED 2
@ OB100_3TOP

B 0B100_3TRT INFO
E 0B100 DATE TIME
=

Eyte

Evte
Evte
Evte
Evte
Word
Diard

Date..

.0

o o o o o o

16#13, Event class 1, Entering event state, Event logg...

84 Method of startup

Priority of OB Execution

100 (Organization block 100, CB100)
Rezerved for system

Eezerved for system

Event that caused CPU to stop [(1o#dxxx)
Information on how system started

Date and tiwe 0B100 started

5l

/

SIMATIC S7

Siemens AG 2006. All rights reserved.
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o)
o

DI
100| ©
101 o L_SYSTEM
02| Yo L_MAN
103 %9 L_AUTO
104 %
105 L_Restart_man
Yo L _Restart_aut
A
1.0 | O [T _Ackn_Fault L Conv_Fault
11.1 \Q S_Faultl L_Faultl
112 | 9 |s_Fault2 L_Fault?
11.3| Y [S_Fault3 L_Fault3
A
A
A
o

L R B BE BE R BE R IR B BE NE R R NE N

Q4.1
Q4.2
Q4.3

Q4.5
Q4.6

Q5.0
Q5.1

Q5.2
Q5.3

Ex. 1: Displaying the Startup Type (OB100) and Acknowledging It

sunRRENg,

s #0B100_STRTUR S IHL
“aggunt® .
B#legnz — 1INz

Eymbol information:
Q4.6

4] |

L_Restart Auto

m DB100 — My_project C11 C141C13 organisat_blocks E1 -0l x|
|Contents OF; 'EnvironmentiInterface’
=T TEMP Al [Hame
o & [TEMP
2 ORI, By, (LASS J u|
ot OBIDD_STRTUF‘",
- E T pom R R Y
----- = COB100_OB_MUMBR LI
Hetwwork 2 : ID 51 (hex) for manual restart :I
CMP == | 24.5
guuE NN,y
s #ann_STRTUP’t 1
4, "
an 1)
TFlesel — N2
Symhol information:
Q4.5 L_Reztart Manual -- Indicator light, Manual Rest
Hetwork 3 : ID 82 (hex) cold restartc
CHF ==| | 04.6
{—

-- Indicator light, Auto Restal

-

M

SIMATIC S7
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Asynchronous Errors

Type of error Example OB Priority
Time error Maximum scan cycle time exceeded OB80 25
Power supply fault Backup battery failure OB81
Diagnostic interrupt Wirebreak at input of diagnostics-capable OB82

module
Insert / remove Removal of a signal module during operation OB83
interrupt of an S7-400™
CPU hardware fault Incorrect signal level at the OB84

MPI interface

: Error in updating the process image

Program execution error (module defective) 0B85
Rack fault Failure of an expansion device or a OBS6

DP slave
Communication error Error in reading message frame OoB87 25/28

/

SIMATIC S7

Siemens AG 2006. All rights reserved.
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Analog input module

+27648

Wirebreak

Diagnostic Interrupt (OB 82)

Hardwaie Configuration:

4
Analog input
properties

Properties - AIZx12Bit - (RO/57)

Generall tddesses  Inputs |
— Enable

v Diagnostic Interupt [~ Hardware [nterupt When Limit Exceeded

N\

CPU
properties

N

Input | 0-1 | Properties - CPU 315-2 DP - (R0,/52) x|
Diagnostics Time-of-Day nterupts I Cyelic Interupts I Diagnostics/Clock | Pratection I Communication I
Group Diagnostics: General I Startup I Cycle/Clock Memary | Retentive Memany Intermupts
with Check. for ‘wire Break: r— Hardware |nterrupts r Time-Delay Interrupts —Azpne. Ermor Interupts —
E P
teasuring Process - im[:;zss Picrity:
- ) .. image Prricrity: -
Meazunng Type: I2DI'v1LI Priciriby: el partition;: oBe: IT
. = OB20: |3 I vI -
Meazuring Bange: |4..2U e OB40: I :l' I_ Ops2: IT
Poszition of Meazuring RIETel IF I—_, = OB21: |4_ | vI
2 . : (] =} =ies |2E
Ranhge Selection Module: (D] OEZ: |5_ | -I
ez fie [ =] . ozt |26
interference frequenc S0 Hz ! = t I :I'
I quency | 127 [T P | opas %
Trigger for Hardware Interrupt  Channel 0 oeasfan |- = ~ oBse: [
- . Interupts for DFY
High Lirnit: [IE4E; I? I vl oRar IT
L. Priority: :
L Linnit: I OB4E; IE | v[
wrE B | [~ oE70;  [25
' ose: 2 g7z [z
Q.
_ oes7: 2 me7z [0
Cocel ||

SIMATIC S7
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Synchronous Errors

program (such as direct access to
a non-existent I/O module)

Type of Error Example OB Priority
: A block that is not present in the
RrogiammngiEla) CPU is called in the program ez
Same as that
_of the OB
A module that is either defective interrupted
or not present is addressed in the as a result of
Access error OB122 the error

SIMATIC S7

Siemens AG 2006. All rights reserved.
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Exercise 2: Response when a Slave Fails

PROFIBUS slave
failed

CPU response...
...with OB 86

E@:/ Continuous light
o —— . Flashinglight

Continuous light

RUN <
STOP

RUN |
STOP,
MRES

...without OB 86

E@I/ Continuous light
o — L~ Flashing light

BF 4 :

Asynchronous erro DC5V |
:

1

1

1

|

BF 4 :
DC5V |
1
PROFIBUS slave RUN U i Conti liaht
failed Asynchronous erroy, sTOp 42— Lontinuous fig
1
RUN ,
STOP,
MRES
SIMATIC S7 Date:  2/8/2012 ﬂ SITRAIN Training for |
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Analog Value Processing

1
+ — ——— High Level
g T
—
[
Level O | |
Transmitter %
- ~_J)———— LowLevel
3
A\
/
SIMATIC S7 Date: 2/23/2012 ‘ﬁ SITRAIN Training for
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Objectives

Upon completion of the module the participant will ...
know the principle of analog value processing
be able to assign parameters to an analog module
be able to address an analog module

be able to evaluate the diagnostic interrupt of an analog module

[ -
SIMATIC S7 Date: 212312012 W@l SITRAIN Traiing for
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Using Analog Modules

Siemens AG 2006. All rights reserved.

Process Analog input module CPU
Physical Standard
guantity analog signal Result
memory
PIW ... :
O—x— /|—x > MR e[| ADC (A T L PIW 304
Sensor Transduéer PIW ...
* Pressure + 500mV
* Temperaturg | £ 1V
* Flow + 5V
* Speed + 10V
* pH value + 20mA
: \e/,:(S:COS'ty gtfzo 20mA Analog output module
: PQW ... :
i PQW ...
Physical — jy Analog - DAC = <5 T PQW 304
quantity actuator .
PQW ... :
SIMATIC S7 Date: 212312012 SITRAIN Training for
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Measuring Range Modules

SIMATIC S7

Siemens AG 2006. All rights reserved.
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Analog Module Properties

[ Hw Config - [test station {Configuration) - My_project_C10_MM420]
Eﬂ] Station  Edit  Insert PLC  Wiew Opkions window  Help

=0l x|
=181 x|

D[22 (% S| e bkl B 58

Press F1 ko get Help.

(0] UR
1 PS30754
2 CPU 3152 |
f oF 1 PROFIBUS_C10: DP master system [1]
4 |[@ DIaz-DCody
5 || DO3z-DC2dy—
& ||] Dia/DoGazdv @ 4IMIST-T] g (E] MICRO
7 |14 szt ]
; ]
4| |
=0
Slat Module Order number Firrware Pl ad
1 FS 307 54 BES7 307-1EADD-IAAD
2 CPU 315-2 DP 6ES7 315-2AF03-0AB0_ |V1.2 2
x| o7
3
R e, EES7 321-1BL00-0540
5 |[§ DO32eDC24v/0 5 EES7 322-1BLO0-0540
E ||| DIS/D0B=24//056  |EES7 323-1BHO0-084
el LI R——

Properties - AlZx12Bit - (RO/S5T)

Generall Addresses  Inputs |

— Enahble

¥ Diagnostic Interrupt

v Hardware Intermupt When Limit Excesded

Input | 0-1

Diagnostics

Group Diagnostics:

I~
with Check for wire Braak: r

Meazuring
Meazuring Type: E

Measuring Flange:

Pozition of Measuring

Fange Selection Module: [B]

+- 10

interference frequency ISD Hz

Trigger for Hardware Interupt  Channel 0

High Limit: IB.DDD W
Lo Limit: |2.DDE| W

Double-click

Cancel Help |

SIMATIC S7

Siemens AG 2006. All rights reserved.
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SM335 (Inputs) SM331
Properties - Al4/AD4x14/12Bit - [RD/58) E I Properties - AIZx12Bit - (RO/ST) x|
General | Addiesses  Inputs | Outputs | General | Addreszes  Inputs |
—Enable — Enable
I™ Diagnostic Intermupt I Herdpare interupt &t end of soaneycl W Diagnostic Interupt [ Hardware Intermupt 'When Limit Exceeded
Scan Cyele Time for /0 Conwersion:. (05 = ms Input | -1 |
Diagnostics
Input | i} | 1 | 2 | 3 | Group Diagnostics: v
Diagnostics with Check for 'wire Break: r
Group Diagnosis: r r I r MeazLring
with Check. for 'wire Break: r r O r Meazuring Type: IE
. Meazuring Fange: |+,.-'- 10
Measuring Poazition af Meazuring
Meazuring Type: |E |E |4DMU |4DMU R ange Selection Module; [B]
Measuring Range: [«-10v  fet0v fe0ma [+A10me intetference heguency |[I50pz
Pcmtlo_n of Meazuring Range
Selection Module: \ [C] [C] /\ [C] [C] / Trigger for Hardware Interupt  Chdnnel 0
\/ \/ High Limit EX:
Low Limit: [dpd
Cancel Help | Cancel | Help |
v
. +/- 80 iy’ deactivated
<:| deactivated +/- 250 voltage
E voltage +j' 15?5 sl 408U current [4-wire transmitter]
+- . .
2BV 204 u:ur.rent [Z-wire transmltter].
B R-4L  resistor [4-conductar terminal]
v . '
1.5y RT resistar [thermal lin.]
deactivated TC|  themocouple [int. comp.)
<:| E woltage TC-E  thermocouple [ext comp.]
4,20 méb, DML current [4-wire transmitter] TCAL  themacouple [int. camp. inear.]
TC-EL thermocouple [ext. comp. linear.]

/
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Analog Value Representation of Different Measuring Ranges
Voltage Current Resistance Temperature
such as: such as: such as: e.g. Pt100 (Standard)
Range
Meas.range| Units Meas.range| Units Meas.range| Units Meas.range Units
+ 10V 4 to 20mA 0 ...3000hm -200...+850°C
Overflow >=11.759 | 32767 >=22.815 | 32767 >=352.778 | 32767 >=1000.1 32767
Overrange 11.7589 32511 22.810 32511 352.767 32511 1000.0 10000
10.0004 | 27649 20.0005 | 27649 300.011 | 27649 850.1 8501
10.00 27648 20.000 27648 300.000 | 27648 850.0 8500
7.50 20736 16.000 20736 225.000 | 20736 ; :
Rated range . . . ; . .
-7.5 -20736 : , X 3 X :
-10.00 -27648 4.000 0 0.000 0 -200.0 -2000
Underrange - .10.0004 - ?7649 3:9995 - 1 Negative - 1 - :200.1 - 2001
-11.759 |-32512 | | 1.1852 |- 4864 ‘éf‘)'t“es - 4864 - 243.0 - 2430
Underflow <=-11.76 |-32768 | |<=1.1845 |[-32768 | | Possible | _35768 | | <=-2431 |-32768
SIMATIC S7 Date: 212312012 ;‘i SITRAIN Training for
) Automation and Industrial Solutions
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Analog Module Addresses for the S7-300™
Properties - AIZx12Bit - {RO/ST) il
Geperal Addrezzes I Inputs I
Inputs
Start; 304 Process image:
End: a0y I "I
Rack3 | Pover| M 640 | 656 | 672 688 | 704 720 736 752
upply
(Receive) to to to to to to to to
654 670 686 702 718 734 750 766
Rack 2 Power | M 512 | 528 544 560 576 592 608 624
SUPPY [ (Receive)  to to to to to to to to
526 542 558 574 590 606 622 638
Rack 1 | Power| M 384 | 400 416 432 448 464 480 496
SUPPY| (Receive)  to to to to to to to to
398 414 430 446 462 478 494 510
R | Power IM 256 | 272 288 304 320 336 352 368
o | Sueely[ CPU | (Send) to to to to to to to to
270 286 302 318 334 350 366 382
Slot 2 3 4 5 6 7 8 9 10 11 /
SIMATIC S7 Date:  2/23/2012 ;ﬂi SITRAIN Training for
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Scaling Analog Input Values

m: 3cale Analog Input Value

FC105
—EN
PIN3Sz —{IN
5.000000e+002 —{HI_LIN FET_ VAL ~pwloz
0.000000e+000 — LO_LIN 00T ~MD 104
MO.0 —{BIPOLAR ENO |-
unipolar (M 0.0 ="0") bipolar (M 0.0 ="1")
(Sensor supplies only positive voltage) (Sensor also supplies negative voltage)
ouT ouT
A A
HI_LIM=5000( HI_LIM=5000(
|
1
@ : )
I /
L2 —— :
A : 1
1
1
!
: 1
LO_LIM=0.0 : R LO_LIM=0.0 R
Y1 — IN f ") — IN
0 X X 27648 -27648 0 X X 27648 /
SIMATIC S7 Date: 212312012 ‘ﬁ SITRAIN Training for
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Exercise 1: Assigning Parameters to an Analog Module

Properties - AIZx12EBit - (R0/ST) x|
General I Addresses  [nputs I

Enable
.-w,
:{F}Diagnustic Irtermupt [ Hardware Interupt When Limit Exceeded

ae

[ripat 0-1

Diagrostic:s e
Group Diagnostics: :.F ;
with Check. for ‘Wire Break: r

M easuring

teazuning Type: IE
Measzuring B ange: |+.-"- 10

Pozition of kMeasuring
Fange Selection kodule: [B]

interference frequency IEEI Hz

Trigger for Hardware Intermupt  Channel O
High Lirnit:

Low Lirnit; I

)4 Cancel Help

yd
SIMATIC S7 Date: 2/23/2012 ‘ﬁ SITRAIN Training for
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Exercise 2: Hardware Diagnosis with Diagnostic Interrupt
todule Information. ..

Path: IF'HEIE_S “Chapl&_FC-FE

CPU/Eaulty Modules
Madule A, DP MJJ

it CPLU <

4] 5M analog E 304

ﬂMudule Information - Analog mpul:

Fath: |F'F|EIE SChapls_FC-FB Operating mode of the CPU: & STOP
Statuz: ¥4 Errn:n; —
8 LS

General -'Dlagncustlc Interruptl
"... -‘

Standard Dlagnu:usm u:uf the bodule:

=101 %]

E wternal errar
Faulty module
There iz a channel erar.

¥ Display Quick Wiew during hardware diagnostics

Cloze |

Channel-5pecific Diaghosis [Channel Mo, 0 ko M aximunm]:

Channel 0:

Help on selected diagnostic row: Dizplay |

Channel na. E rror

Cloze I Update Frirt. .. | Help |

/

SIMATIC S7 Date:  2/23/2012
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Exercise 3: Scaling an Analog Input (OB35)

Siemens AG 2006. All rights reserved.

: Covkents OF: Ensironmen |interface!| TEHF
| SEEg [ [Hame DafaTwe  |Addhess | Comment
. 1 - " = pry
Simulator : Al module g BER0 E Boul 310 (5t 0- Bt
e E | Hefwrk 1: [itle:
(S ‘.
K 10 ~ PIW 304 (18
f o...1ov> 0...27648 -
V 1
1
: Hetwork 2 : Fead smalog value and scale weight to Eg
1
All
\AIZ AOlAOZ -15V...+15V E —
000 r
1
All Al2 E Prvzpy-IH RET VAL ~3Frror
T i 5. 000000+ #lfeas Falu
Weight 0 to 500kg we  -ELIE 0T -
: 0.000000=+
' il -10Lm
1
: 33t ~BIROLIR
|
1
BCD Displa ' etmrk D]
play ! m Display analog value
! DO module
' 10.8 ROUND ¥IE | | BCD
0f1]2]3 : __mm| Hmi I ER0—]
1
l
. . <:| QW 6 0 to 500 k §feas Falu g JT-T0 00T gy | fu 1-10 i
Weight Display | : ~H O O Wy
1
for10.6="1 : )
[}
SIMATIC S7 Date: 212312012 ‘ﬁ SITRAIN Training for
File: PRO1_13E.12 & Automation and Industrial Solutions




SIEMENS

Troubleshooting

LAD/STL/FBD - [@FC1 -- My_Project’,My_Station',CPU 314 ONLINE] - 10| x|
e Edit Insert PLC Debug Miew Options Window Help _|E'|£|

EREE R EEE N E
] [ O R T i s

#L_3ysten
T Fystem ON" SR "L _GFysten”

I
| | g L {]

"T_3ystem OFF™

<]_|

.

E_llllllllblbll'-. 1:Emor & 2 nfo A 3 Crossreferences A 4: Address infa.
=

Press F1 to gek Help. | @}_ |.C'.|:|5 <

5.2

/

SIMATIC S7

Siemens AG 2006. All rights reserved.

Date: 2/23/2012 . ?ﬂi SITRAIN Training for
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Troubleshooting

AD/STL/FBD - [@FC1 -- My_Project’My_Station',CPU 314 ONLINE] = 10| x|

Edit Imsert PLC Debug Wiew Options  indow Help _|E'|£|

e 8| Bl o]

1] [l O ) i S

I

=

H| w2

<] |

#L_3ysten
T Aystem ON™ SR "L Aysten”
1 5 1] Il
I L

s

E_lillllllblbll'-. 1:Emor & 2 nfo A 3 Crossreferences A 4: Address infa.
:

Press F1 ta get Help. | @_ \abs < 5.2 ..-'?:

/

SIMATIC S7

Siemens AG 2006. All rights reserved.

Date: 2/23/2012
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Objectives

Upon completion of the chapter the participant will ...

be able to classify occurring errors as "Errors detected by the system"
and "Functional errors"

be familiar with the "Displaying CPU Messages" function

be able to read out the diagnostic buffer, interpret it and use it
for troubleshooting

be able to read out the | STACK, B STACK and L STACK and
interpret them

be able to read out the hardware diagnosis
be able to apply the "Monitor/Modify Variables" test function

be able to interpret the displays of the "Monitor" test function in the
LAD/STL/FBD Editor and use them for troubleshooting

be able to read out the reference data, interpret them and use them
for troubleshooting

understand the "Force" function

SIMATIC S7

Siemens AG 2006. All rights reserved.

[ -
Date: 2/23/2012 & SITRAIN Training for _
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Categories of Errors

Errors Detected by the System

« Recording, evaluating and indicating
errors within a PLC
(as arule: CPU STOP)

* Module failure
« Short-circuit in signal cables
« Scan time overrun

* Programming error (accessing a
non-existent block)

Functional Errors
 Desired function is either not executed at all
or is not correctly executed
» Process fault (sensor/actuator, cable defective)

 Logical programming error (not detected
during creation and startup)

SIMATIC S7 Date:  2/23/2012

Siemens AG 2006. All rights reserved. File: PRO1_14E.4
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STEP7 - Debugging Tools, Overview

/\

Error detected by the System: Functional fault:
General Rule: CPU in STOP General Rule: CPU in RUN
(such as accessing a non-existent DB) (process fault, such as a wire break)
(Diagnostic interrupt of a signal module) (logical programming error, like a double assignment)

Error

Debugging Tools:
* Enable Peripheral Outputs (modify outputs)
* Monitor / Modify Variable

Debugging Tools:
* Module Information
Diagnostic buffer

- | STACK * Monitor Blocks (Block Status)
- B STACK e Reference Data
- LSTACK - Cross References

- Assignment of I/Q/M/T/C

- Program Structure

- Addresses without Symbols
- Unused Symbols

* Hardware Diagnostics

Regardless of the cause of the error you could use:
* Force

* Enable Peripheral Outputs
» Set Breakpoints

S I MATI C S7 Date: 2/23/2012 ‘ﬁ SITRAIN Training for

Siemens AG 2006. All rights reserved. File: PRO1_14E.5 L Automation and Industrial Solutions



SIEMENS

System Diagnostics - Overview

CPU diagnostics detects CPU I/O module
a system error
CPU diagnostics detects Diagnostic | Diagnostics-
errors in the user program Interrupt capable module
I R S detects an error
E R N o and generates
E i S I i——— a diagnostic
A A vV interrupt
! Error Diagnostic
OB buffer
vy
CPU I
messages >
yd
e B ST e

Siemens AG 2006. All rights reserved. File: PRO1_14E.6 -
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W=D
E--% ty_Project
= My _Station

Access Rights

Displaying CPU Messages

KJsIMATIC Manager - [My_Project - Dz\S7_Projekte'My_Proje]
%File Edit Insert | PLC  VWiew Options ‘Window Help

*

Download

Campile And Download Objecks

Wpload

Upload Skation

Copy RAM ko ROM, .,

Download user program ko memory card

CtrHL

File  Edit

=10l x|
=8| x|
1| [« NoFiler > =1 %| %8| =Sm| e
o 0B 100
e
S FC18

PLC Wiew Options Help

=10l |

Save bo Memory Card. .
Retrieve Fram Memary Card. ..

6B [7 ™ &l 5w

Manage M7 Sstem,..

P14

Display Accessible Nodes

Display Force Yalues
Monitor Modify Wariables

¥ Save List of the modules logged on on exit

¥ Restore connection status when starting

| D | Message text

P

Previous operating mode: RUN

STOP cauzed by stop switch being activated

Crmgnasl Seling d Reguested operating mode: STOP (internal)
PROFIBUS 3 Wiy _Projectibdy _StatiomiZPU 314
. PGPC
.ﬁ.ss!gn Ethernet Address. . 0N .29.03 04:15:55:302 pm Current Operating Mocde: STOR
Assign PEIRE
Wy _Projectihly _StatiomCPU 314
Customize - CPU Messages 5' PGRC
3 pm Current Operating Moce: ‘Warm restart
co [ Archive My _Projectiby_StatiomCPU 314
_— . PGPC
Size: 300 = Emply Archive | 3 pm Current Cperating Moce: RUN J
Wy _Projectibdy _StatiomZPU 214
PCPC LI
— Modules
[Message 45 of 43 preselected MUM

Cancel Help
S I MATI C S7 Date: 2/23/2012 ﬁ S|TRA|N Training for. .
File: PRO1_14E.7 L1 Automation and Industrial Solutions
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SIMATIC® Manager

KJSIMATIC Manager - [My_Project -- D:157_Projekte'My_Proje]

%File Edit Insert | pLC Yiew Options Window Help

Calling the "Module Information" Tool

LAD/STL/FBD E

ditor

EH‘;I LAD/STL/FBD - [@FC1 —- My Project'. My Station’CPU 314 ONLINE]
i} File Edit Insert | pLC Debug Wiew Options ‘Window Help

=101 %]
=18 %]

Ml g?lﬁl ficess Rights 3 H I < Mo Fiter jE D |ﬁ'| %F’l El é [rovrload Zhr L g
o % M_I,I_F'mie_ct Download ChrlHL oI OB: = 05100 = sglect Online CRL.,.
S E My_Station Compile Snd Download Objects o FO4 Ilfr'cf' I <<| | | DI| k?
E|--- cPU T Upload o T SHFCI8 CF‘LI Messages...
{7 My Upload Station & FCI0S o DE2 Display Force Values Chrl+Al+F -
Gy L) 0 (L oo W7 /0 Coveyor ¥R VATI FCl : Operating  Monitor/Madify Yariables
Download user pragram ko memory card - - emmmammmnn 1 —
Sawve ko Memary Card., HEE?P.I'.]E__} EVEN  Module Information...  Chrl+D
Retrieve From Memory Card... Cperating Made, .. Chrl+1
Manage M7 Syster, .. F&{Module Information - CPU 314 . x|
: _ Pattr [y Prooty_otaencru 3iawy ] MO dule Information
Display Accessible Modes Chat oK
atus: oo
CFU FISSE S Time System I Perfarmance Data I Carnrnunicatiarn I Stacks
Display Force Walues 5 5 Rk
Monitor/Madify Variables General Diagnostic Buffer I hemory I Scan Cycle Time
Hardware Diagnastics D escription: CPU 314 System SIMATIC 200
—— , MModule Information. .. Ckrl+D
Assign Ethernet Address, .. 2|22:?;:§,:0dem Ctri+] Wersion: Order Mo./ Description | Compaonent | Yersion |
fissian PiE/PE e T 1 BESY 314-1AE04-04B0 Hardware 1
i et Time of Day... L— .
Cancel PE/PE assignment — .- Firmware W21
Update Operating System. .. =
_¥
Displays the status of the selected module {diagnostic buffer, memary, scan cvcle times, stacks), Diie
——  BRack: 0 Address:
Slot; 2
Status: Madule available and o.k. ;I
=
Cloze I |Jpdate Print... | Help |
//
/.
SIMATIC S7 Date:  2/23/2012 "i f'TRAJ N sz"}'ng for s
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Module Information Tab: "Diagnostic Buffer"

F& Module Information - CPU 314 1 o
Fath: |SEF|R-"2_325'&Ehapter1 (“Blocksz Operating mode of the CPU:; (8 STOP
Statusz: #e Ermor Mat & force job
Time System | Ferformance Data I Communication I Stacksz
General Diagnostic Buffer | b emony I Scan Cpcle Time
Events: [T Filter zettings active [T | Time including CRU dacal tne difference

Timne of day | [ ate Ewent |

05:3204: 327 pro 0/23/03  STOP cauzed by programming emor [OB nok loaded ar ...
2 05:32:04: 327 pr M#239/03 BCD conwersion error
3 05:31:41:216 pm M429/03 Mode transition from STARTUP to RUM
4 05:31:47:215 pm M#29/03 Feguest for manual warm restart
5 0%:31:41:179 pm M429/03 Moaode transition from STOP ta STARTUP
G 05:31:40:534 pm M#29/03 Al modules are ready for operation
i 05:31:40: 365 pm M429/03 Module monitaring time started
g 0%:31:37:087 pm M#29/03  Memary reset executed

Details on Event; 1 of 100 EventID: 164 4562

=]

STOP causzed by programming ermaor (OB not loaded or not pogsible, or no FRE]
Breakpaoint it uzer pragran: Ceclic program [OB1)

Fricrity clazz: 1

FC nurmber: 18

Module address: 2

Frevious operating mode: RLIM

i

Save ... | Settings... | Open Block Help on Event |
Cloze | [pdate | Frirt... | Help
S I MATI C S7 Date: 2/23/2012 ‘ﬂ S|TRA|N Training for. .
Siemens AG 2006. All rights reserved. File: PRO1_14E.9 & Automation and Industrial Solutions
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Interpreting Error Messages in the Diagnostic Buffer

HMudule Information - CPU 314 15 = 0] x|
Path: |SEHU2_325'&Ehapter1 14Blacks Operating mode of the CPU: & 5TOP
Status: #24 Ermar Mat a force job
Time System | Perfarmarnce Data I Communication I Stacksz I
General Diagrostic Buffer | b ernony I Scan Cocle Time I
Events: [T | Filter settings active - ﬂ”“d"h Information - CPU 314 1 =101
No. | Time of da D ate Evert Path; |SEFP-.-’2_325'\Ehapter1 0Blocks O perating m.cn:le of the CPU: % STOF
Statuz: »74 Emor Mat a farce job
g 323123;13122 pm g] Eg;gg Edta Ct':'”'*’ﬁf{_f Tirme Svstemn | Perfarmance Data I Cammunication I Stacks I
31:41:216 pr ode tranziti . . .
4 05341215pm  01/29403  Fequest for General Diagnosti Buffer | Memoy | Scan Cycke Time
g ggg:‘l :1['15;3 Ez g:: ::gg::gg :Irizéﬁgzli Events: [ Filter setings active [T Time including EPUaca tne difference
7 03340365 pm  01/29/03  Module moni Mo, | Time of da_l,l | Date | Event |
a8 05:31:37:087 pm 01/23/03  Memoary rese 1 : 1] .-"29.-"']3 STOF caused by prograrmming errar (0B not loaded ar ... —
Dieta Event: 1 of 100 » 11/2 BLD coreeersion ermor
Btalls an Event o 30 21 5 p 01 HEEIHEIB tads transition from STARTUR to RUN
STOP caused by programming eror (OB not loaded 4 05:31:41:215 pm 01/29/03  Reguest for manual warm restart
Breakpoint in user program: Cyclic program [0B1] ] 05:31:41:179 pm M/28/03  Mode tranzition from STOP to STARTUP
Friority class: 1 G 05:31:40:534 pm 01/29/03 Al modules are ready for operation
FC number: 18 7 05:31:40:365 pm 0M/29/03  Module monitaring time started
Module address: 2 2 05: 3137087 pm 01/29/03  Memony reset executed ;I
Frewvious operating mode: RUM
Detallz on Event: 2of 100 EventID:  16# 2521
Save Az Settings. .. Op inB
eSS | E—— | tE BCD conversion error
— Affected register: accurmulator 1
. Fequested OB: Programming erar OB [OB1217]
e | Hecsie | Pl | 1B nat found, or dizabled, or cannot be started in the current operating mode
|nternal ermor, [ncoming event
Save bz, | Settings... [Hpen Blozk: Help on Event |
Cloze | |lpdate | Frint... | Help |
S I MATI C S7 Date: 2/23/2012 ﬂ SITRAIN Training for
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Opening a Block Containing an Error

2 05 32:04: 327 pm
3 05:31:41:21E pm
4 0%:31:41:215 pm
5 0%:31:41:179 pm
G 05:31:40:584 pm
7 05:31:40: 365 pm
3 053137087 pm

Detailz an Event: 1 af 100

MMD['U'E Information - CPU 314 ‘ o ] |
Fath: |SEF!"-.J'2_325"-.I:hapter'I D4Elocks Operating mode of the CPU: & STOP
Statuz: 24 Erar Mat & farce job
Time Spztem | Ferformance Data I Communication I Stacks I
General Diagnostic Butfer | b oy I Scan Cycle Time I
Events: I=| Filter settings active I~ Time includ F=]LAD/STL/FBD —[FC18 - SERVZ_325\ChapterlD ONLINE] - 10| x|
Ewent F File Edit Insert PLC Debug Wiew Options window Help - |5’|5|

0142903 STOP cauzed by progra
osar TELD romvan e 0|23+ =] 8| ilze] oo el [a

01729103 Fquen tor o war 2] 0! DB E] AHAHOIE]L | o] a2

M/23403  Mode tranzition from STC §

Contents OF: ‘EnvironmentiInterfacei TEMP

/29403 All modules are ready for
01/29/03  Module monitoring time =

Interface [Mame Data Type  |Address Comment

- IN @ |Setpoint_Value Int 0.0
G- ouT =
F-30 IN_OUT

MA29403  kMemory reset executed

STOP cauzed by pragramming

Frionty clazz: 1
FC rumber: 18

Breakpoint in uzer program: Cyclic program [OB1]

E:@L TEMP
B Sekpoint_Yalue
[+-d0= RETURMN

eror [JB not laaded or not poszible, o

1 |

Module address: 2 omiaeaaan
Frevious ooerating mode: RLIN Hetwork 5): Read in and convert Setpoint Walue
)
Save fa.. | Settings... | Open Block, .L >
BCD_I
I ENO
Cloze | |lpdate | Frirt... |
Iz —IN O0TE-¢Setpoint_ Value
KN

]|

[

uil

£_|l| [l A w s 1:Emar A Znfn A 3 Crossreferences A 4: Address info. N
i

B e

Press F1 ko get Help, labs <52 |Mw S

v

SIMATIC S7
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Program structure

Diagnostics with | Stack, B Stack, L Stack

Block containing error

D - [FC18 -- SERY¥Z_325", =101 x|
nsert PLC Debug Wiew Options Window Help -5

Black{symbol), Instance DB(svmbol)

| Local da | Language | Location

ﬂRet - LChapterd {Program structure) - SERY2_32 = |EI|£| X

E= Reference Data  Edit Wiew Window Help == x| Dlﬁl%’*lnl @l é{;llﬁl ﬂlﬁll E‘u’n'ulﬁl E

El @l %||E(m}|”§ |Ea|| structure - no filker |EI El El ﬂl !<<|>>!| DI@ El '”'I"-"l'l'()ll'—)l—fl]_fl El
Startobiekt: |01 (DE_Cycle) =l - T [

Hetwork 3 : Fead and convert 3ETPF Number of Parts

=-(] 57 Program L "IW_ECD"
E-0 0Bl (0B _Cycled [maximum: 28] [22] BTI _
O FC1S (FC_Operating_Mades) [22]  LAD MW 1 ;DP ﬁse':p”mt—val“
O FCl6 (FC_Conveyor) [22] LAD Hwd z
E-0 Fo17 (FC_opiFle_Mess) [25] LAD Hw 3
D FC20 (FC_Fault) [28] LAD W 4 Hetwork 4 : Compare ACTUAL / SETPOINT Number of Parts
O Fezn (FB__Faults]l, DEZ (DB _Instance_Faulk?) [28] LAD Hw 5 L "DE_Parts”.ACT Numher of parts
M E20 (FE Fa DR (DE Instance Ea 5 ) N g L #ietpoint Value
- - . »=T1
=40 Fois (FC_Count) Point of intafruptron 4 - "L END"
[ZI DEBL3(DB_Patts) [24] LAD 1 - |
_S g:?gé?é:ac;f::dpn;errupt} E;]Z] m: Dizplay Actual Number of Parts
= i : "m_BIgD(;int of interruption |
N The B stack shows a list of the - T eoeoint of up
S blocks that were executed up TR NoP —
———— to the point of interruption. =
q 1 _'|LI
You can see the contents of the B | K L R ‘
accumulators, registers, status word messFiogf YOU CaN see theb\llalues r? Ui
. . T ) — | temporary variables at the
etc. at the time of interruption in the . . o
| stack P time of interruption in the L stack.
S I MATI C S7 Date: 2/23/2012 ﬁ S|TRA|N Training for. .
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Contents of the B Stack

Fotile inomationCPu 3752 o I |1~

Path: |I‘-1anual"-.S?_EEll:l_Stati-:nn"-.l:F'Ll 152 DPYDe Operating mode of the CPU;  (§) STOP
Statuz: #Je Error
General | Diagnostic Buffer I M emony I Scan Cycle Time |
Time System | Performance D ata | Commurnication Stacks
B Stack:
Block. | Symbol | 1st DB 2nd DB |
OB1 b ain_proaram .- ..
FC1a FC_Mathe CE18
| Stack... | L Stack... | [Hesting Stack... Open Block
Cloze Update | Frint... | Help
S I MATI C S7 Date: 2/23/2012 ﬁ S|TRA|N Training for. .
) Automation and Industrial Solutions
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Contents of the | Stack
I Stack: Register Contents in Priority Class (OB1) El
— Paint af [nkeription — Reqizter Walues at the Paint of Interruption
oy T 1. 0B Reqgizter W alue Dizplay Format
ACCI1: 0000 11C7 M
[nterupted Block: FC 18
ACCH 2 Q000 oooo IHE.':-: j
Open Block
LT
Continuation in Block: FC1g
LT A:
— DBz Selected
1t DB 2nid DB Addr. Reg1: 0.0 Address |
Murnber: DB 18 Addr. HE-'Q.EZ 0.0 Address ;
Statuz BR |[CC1 |CCO| O | 05| 0R |STA RLO|/FC
SizeinBytez: 4 ‘whard: go/o o000 0010
Cloze Frint... Save bz Help
SIMATIC S7 Date:  2/23/2012 |§i SITRAIN Training for _
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Contents of the L Stack

MMuduIE Information - CPU 314 ‘

Statuz: 74 Erar

Fath: |SEH"-"2_325 4Chapterd

Dlperatinn mods of Hue CEI- @ CTOD
Aed 1 Stack: Local Data of FC18

General I Diagrioztic: Buffer I b Local Data B g g h
ytes [in he:-:adspnml-iq;mat].
Time System I Performance Data
n - 1: Ca FE
B Stack:
Block | Symbal | 1s
0Bl 0B_Cycle --

FL_Count

Elas; I Frin... | Save bz,

/

Help |

| Stack... | I L Stack... I [Nesting Stack. .. | Open Block |
/
Cloge | |pdate | Frint... | /

Help |

Conkents OF; 'Em-'/;nmenI:'I,InterFan:e'l,TEMF"
Inkerface Marre / Data Type  [Address |Comment

-4 I ‘= | Setpaint Int 0.0

-4 oUT =

-4k IN_OUT

= A

- LE@ Sekpoint

-0 RETURM /
S I MATI C S7 Date: 2/23/2012 SITRAIN Training for
Siemens AG 2006. All rights reserved. File: PRO1_14E.15 Automation and Industrial Solutions
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Displaying the Hardware Diagnostics

[#{ W Config - [My Station (Diagnostics) Ff Module Information - AIZx12Bit _ o]
Bl Station Edt Insert PLC Wiew Options by [GERVZ. 3254y StatiorhCPU 314 Operating mode of the CPU: (%) STOP
[ ||j.’,|%q.|ﬂ |q’||1||]| %l |E| j Status: 24 Errar
General | D tic Int b
| o i )
1 ﬁ% P5 307 54 Description:; &12%12Eit Swstem SIMATIC 300
2 CPU 314 F&{ Module Information - AI2x12Bit - |0 x|
3 Wersion: Path:  [SERYZ_3254My StationtCPL 314 Operating mode of the CRU: & 8 [P
4 d Dis2bCody Status: «74 Errar
5 d DO322DC24 A0 54 -
B General Diagnostic Intermupt
™ Standard Diagnosiz of the Module:
Rack: External error Vv
Slok Faulty module
1 | | o Mo external ausiliary walkage
:I:I oy L Statuz:
Slot Module Order aur
1 PS 307 B4 BESY 307-
2 CPU 314 EEST 314- Channel-Specific Diagnosiz [Channel Mo, 0 ko Maximum):
3 Channel no. | Error
4 Dlz2eDC2dy BESV 321-
5 DO32a0C240 /0,54 EESF322 —
B D18/D08x24Y /0 54, BESV 323- Cloze
7 A2 2Bt BESY 331- |_
Press F1 to gek Help.
Help on selected diagnostic row: Dizplay |

Cloze |lpdate Frint... | Help |

/
SIMATIC S7 Date: 2/23/2012 ﬁ SITRAIN Training for
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Ex 1. Copying a Faulty Program and Preparing for Troubleshooting

Press F1 to get Help.

CPES12(PROFIELS)

c"‘j | Pl L e YT T IV O B S e O B T [ E S ST BTN ST S E o A o e J \_ﬂ ﬂ1
% File Edit Insert PLC  \View Opkions window  Help - O x
D = | 27 2 B |0 - HE(EE o R @
= My_Project Object name Syrbolic name Type | Size| 4w
- SIMATIC 30001] (B S ources Source Folder
=1 |l CPU315-2DP Blacks Black Falder Offine
= My_Program @Symbuls Spmbol table R3308
[B] Sources
Blocks
+-d TPZ70B_Colar
= Backup_Copy
(B Sources
Blocks
STATIG IS TR IV O B L O P TN [ ES ST T E A S S o Ay oy e '._j '._.1] ﬂ1
I I% File Edit Insert PLC Wiew Options ‘Window Help - O X
Press F1 to get Help. M = | 2% o By Bp e B EE | =l R
= % My_Froject Object narme Syrnbolic name Type | Size | A,
- SIMATIC 20001) (B 5 ources Source Folder
= | CPU :15-20P Blocks Block Folder Offiine
=) Chapld Faults BN ool Symbol table 53808
(B Sources
Blocks
+- TP2V0B_Calor
- Backup_Copy
[B] Sources
Blocks
i (¥

SIMATIC S7
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Exercise 2. STOP Troubleshooting

Please Note: That after every STOP error correction, you

must carry out a CPU warm restart. If, after the
warm restart, the CPU once again goes into the
STOP state, there still exists a further STOP
error.

/

SIMATIC S7

Siemens AG 2006. All rights reserved.
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Displays seled

Calling the "Monitor/Modify Variables" Tool

I/ SIMATIC Manager - My_Project HSLAD/STL/FBD - [FC18 - My_ProjectMy_StationiCPU 314] - O] x|
File Edit Insert | pLC Wiew Options indow Help i} File Edit Insert | pPLC Debug  Yiew Options ‘Window Help - |5’|£|
fccess Rights » I_< [y |Ewr| Eﬂl El & annluad. Chrl+L g
B = Select Onlige CPLU., .
- Diownload Chrl+L If?cf‘l I{{l:g}ll njl'| l"’
Y Campile And Download Objecks ! = 2 CPU Messages. .. =
E‘% My_Projec Lpload Display Force Yalues Chrl+-Alk+F -
E" My 5t Upload Station FC1& Title Monitar Modify Mariables
S B copyramtoRoM.., P N
EE pownload user program ko memary card H‘EE’P.I'.]E-} ¢ Zah. Module Information...  ChrlD
Qperating Made. ., Chrl+I
SawT to Memory Card, . 4.1 ClearjReset... G
Retrieve From Memaory Card. .. |/ Set Time of Day. .. -
Mamage My Systenm.. .
"L_Act=SET" ~T_PE4" 0—1IN

Display Accessible Modes | I | I
CPU Messages. ..
Display Force Yalues _lj
MonitorfMaodify Variables _I‘ _I K 7 r
Diagniastic/Setting |14 4 w[M[ TEmor A Zinfo A 3 Ciossie\ Ances  p 4 Addiessinfo p 6

K[ var - [Variable tablel ONLINE] 0| x|k<5z | 7

K2 Table Edit Insert PLC Variable Wiew Options MWindow Help == x|

«| D@l &) s[wle]ol-| X[ 8]\

Sy|ar| | 66|93 s

FY

My _ProjectiMy_Station

Address Symbal Syrbal comment Display format Skatus value

1(0 472 "L b arual Mode of Operation Light BOOL

210 43 "LAUTO"  :Aukarnatic Mode of Operation Light BOOL

3|l 0z "T_Jog_RT":Jog Conwepaor Right, Momentary Contact | BOOL

411 03 "T_Jog LT" iJog Conwepar Left, Momentary Contact | BOOL

5|10 858 "k_RT" Fiun Conveyor Right BOOL

6@ 86 "k_LT" Fun Conveypar Left BOOL

T2 "Iwf_BCD" BCD Push Buttong - lnput Word HE*

L]

[ < [RONT [abs < 5.2

| Y

/
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Siemens AG 2006. All rights reserved.
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Establishing Trigger Points for "Monitor/Modify Variable"
> PlI
n o I R
Trigger point | I
"Beginning of Scan Cycle"
Monitor / Modify Update Status / Modify
Set - :
™ depending on Values (one time
rgger Trigger setting monitor / modify)
CyC"C — Trigger Paint for kMonitaring — Trigger Candition far b anitoring ——
program {* Beginning of scan cycle " Once
execution . .
. Trigger point ™ End of zcan cycle &+ Every cycle
"Transition to STOP" ™ Transition ta STOP
— Trigger Paint for Maodifring — Trigger Candition far Modifving——
" Beginning of scan cycle ™ Once
Trigger point f* End of scan cycle + Ewvery cycle
"End of Scan Cycle" { Transition to STOP
Pl
Q Ok, Cance| | Help
SIMATIC S7 Date: 2/23/2012 ﬁ SITRAIN Training for _
File: PRO1_14E.20 L1 Automation and Industrial Solutions
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Opening a Variable Table and Establishing a Connection to the CPU

Kl s1MATIC Manager - [My_Project — D:457_Projekte’My_Proje.

£ File Edit Insert PLC View Options MWindow Help

=10l x|
=181 x|

|| 23)eF| % |m|e daf [= 2

[ Mo Fiter >

=19

=B My_Project 1555 System data o 081 3 OB35
E-- Mu_Station o OB100 o OB121 o FBZ20
= [@ CPU 314 i FC1 o FC4 o FC15
=zl My_Program 3 FC16 o FCi17 o FC18
@ Sounces 3 FC20 o FC33 &3 FC105
“-{gH Blocks 3 DB2 3 DB3 — reio
g 140 Corwepor g Iﬁ[\far - [¥AT1 - My_Project'My_Station'\CPU 314"y _Program ONLINE] 101 x|
K3 Table Edit Insert | PLC Variable Wiew Options Window Help 18] x|
4 = = Cannect ko * Configured CPU E
—I Elglgl é Disconnect Chrl+H Direck CPU Chrl4+5 -
Al Address Symbol
Press F1 ko get Help. 1_ T a2 L MaN P Messages. .. Accessible CPU.. Chrl+E
z O A3 "L AUTL moduls Information... Chrl+D 1 7217 _sicher_0304\Maschine_2{CPU 315-2 DPmein_prograrm
a1 02 " Joal  operating Mode... i+l 2 Halle_83\Plakz2\CPU 314057-Pragramm(7)
4 I .03 "T_log Fr——mogComeym I:E. LTOMEMETT 3 Halle a8\KofferlCPU 3144 Mein_Programm
5| O &85"RT" Run Convepor Right 4 7z16kairechbs\CPU 314\57-Pragramm(2)
&} 0 86 "R_LT" Run Conveyor Left jaluin)m
7 M 2 "PW_BCD" :BCD Puzh Buttons - Input ' ord HE*
il
Sets up the connection to the CPLU according to the configuration. | <> RO labs =52 | v
Accessible CPUs
e 1
v Configured v v
Directly Stati CPU : :
tation 1 Station 2 Station 3
connected (VAT from
CPU HW Station
" Station 2")
SIMATIC S7 Date: 2/23/2012 ’ S|TRA|N Trzining for. | sout
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Testing (Debugging) Blocks using "Monitor" (Block Status)

n@FEI -— My _Project My Station',CPL 314 ONLINE m _|I:I|£|
F
FCl : Exercise: Open and Edit FC 1

Hetwork 1: Simple Logic Operation

Py r

‘ "T_Syatem 0N "T_System OFFT "L_Gyaten”
] | ] A i1
‘ 11 141 L
n @FC1 - My _Project’My_Station’,CPU 314 ONLIME m =10 x|

FCl : Exercise: Open and Edit FC 1

prrzzrimzzam

Hetwork 1: Simple Logic Operation

Py r

1 &
T _Gystem ON™ — "L Gystemn”
n =
"T_System OFF" - ==
n @FC1 - My ProjectMy Station',CPU 314 ONLINE m - |EI|£|
4 I I
«|[RLO| 5Ta| sTANDARD |
FCl : Exercise: Open and Edit FC 1
Hetwork 1: Simple Logic Operation
¥y "T_System ON" 1 1 0
AT "T_System OFF” 1 0 0
= "L_Aystem’ 1 1 0
-
1| r 1 i B /
SIMATIC S7 Date: 2/23/2012 ﬁ S|TRA|N Training for. | sout
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. . . . . .
Information Displayed with "Block Debug > Monitor
LAD/STL/FBD Editor -> Options ->Customize .. Or
' in running status:
x| right mouse click
Generall Wiew  STL |L.-'1D.-’FED| Block, I Suurcesl Source kext ?LI
— Dizplay of the Status Fields —
¥ Status Bit [~ DB Register 1
v Result of Logic Operation [~ DE Register 2
¥ Default Status [ Indirect
[T &ddress Fegister 1 [T Status 'word \
_ [+  LAD/STL/FBD - [@FC1 -- My_ProjectMy_Station',CPU 314 ONLINE] -|al x|
I Address Flegister 2 {F File Edit Insert PLC Debug Visw Options ‘Window Help -8 x|
[T Accumulatar 2 O ||j,’,|%q|n| @I ':"{. Ilgl ﬂl ﬁl t—r’,’,‘,lﬁl IE
I I i i T 3
[ Activate New Breakpaints Immedial IE A P El@ '-—I '”'l'”'l'()ll L) | |]_[I LI
m: Caleulation ;I RLO | STA' STANDARD |
i ggg 3 3 ggg Show Address Register 1
+T J 0 0 500 Dividing Lines Address Register 2
L 400 0 0 400 Accurnulakar 2
+I 0 1] 200 DB Reqgister 1
- DB Regisker 2
4 I I LIJ Indirect
Skakus Word —
ﬂl 4] 4] H}Ir\ 1 Emor A 2 Info A 3 Crossieferences 8 4: Address infao. AT & Fodhy & B Dlagr
Adds the column For displaying accurmulator 2 to the e | Q>|FLLIN |abs 5.2 |Nw2 Ln2 Rrd  |Cha 2 /
S I MATI C S7 Date: 2/23/2012 ‘ﬂ S|TRA|N Training for. .
File: PRO1_14E.23 & Automation and Industrial Solutions
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Displaying Reference Data

K JSIMATIC Manager - [My_Project -- D:\S7_Projekte’My_Proje] -1O] x|
£ File Edit Insert PLC View | Options Window Help =12 x|
Dlﬁ'l ngﬁI é% ||E| Custormize. .. CErl+alE+E 1o Filter > j v‘;,l %‘%ll %lglml E
(-5 My_Froject Text libraries * 5 0B100 o 08121
& My_Station Display language... 5 FOT6 o FOI7
El by_Station(1] Manage Multilingual Texts » 3 FC105 o DE2
B EPUMEHL Rewiring. ..
El{;—;l y_rrngram Run-Time Fropetkies. .,
~{B] Sources
g Elock Compare Blacks, ..
(#-{=] Mu_Program Reference Data Display  Chrl+Al+R
Define Global Data Filker. ..
Configure Mebwork,
Generate
Sirulate Modules .
Configure Process Monitoring e ﬁl
Set PG/PC Intetface. .. _ | & Should the reference data be ..
18 EI
¥ updated?
—Yiew to Be Opened
™ regenerated?
% Crozs-refersnoces
" Azsignment [Input, Output, Bit Memaory, Timers, Counters)
£ Program 5tuctue
" Unused Symbols es Mo Cancel | Help
f-. .
haws current refers Addrezzes without Symbaol ) /?:l
. . . .. <
¥ Display thiz meszage eveny time a project is opened. \,—
oo |

SIMATIC S7

Siemens AG 2006. All rights reserved.
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Displaying the Program Structure

EREF - [My_Program {Program structure} -- M1,,I'_Prr|:||jn=_-r|:l:"-.,r'*"h,,r;?gE - |I:I|£|
E_E Reference Daka  Edit Wiew  ‘Window Help -2 x|
ﬁ’-l %l Elgll'g_g I:Eljllﬁg |Eall structure - no filter i ’i:|| k?l
Statobigkt | DB [DB_Cycle) =]
Blockisymbali, Instance DE(symbal) | Local dalf || L: Py x|
-0 ©F1 (OB _Cycle) [rmaximurm: 28] [22] Crozs-references | Assignment  Program Structure | nused Symbols
O FcCis(FC_Cperating_Modes) [22] Lo
0O FCl6 (FC_Conveyar) [2z2] LA I Display absolutely and symbolically
=-0 FC17 (FC_OpFlk_Mess) [28] Lé
O Fcz0(FC_Fault) [25] La [ Show
O FE=0(FE_Fauls), DE2 (DE_Instance_Fault2) [23] La &+ Call structure " Dependency stucture
O FE20(FE_Faults), DE3 (DB _Instance Fault3) [28] LA ¥ Multiple Calls
=-0 FC18(FC_Count) [24] Lé
S DB15 (DE_Parts) [24] Lé ¥ Block language
E-O0 ©BIS (0B Cyclic_Interrupk) [42] ¥ Locations of use
O FC105(FC_SCALE) [62] LA ¥ temary required for local data
O ©B100 (OB _Startup) [0] in bytes
O ©B121 (OB_Frog ERR) [0] ¥ ma
MaRimLIm
o FCi [o]
=
7 I I V¥ in path
IV for blocks
Press F1 to get Help.
[T Save az default setting Load Default Setting |

Cancel | Help |

yd
SIMATIC S7 Date: 2/23/2012 ﬂ SITRAIN Training for
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Displaying Cross References
EREF - [My_Program {Cross-references) -- My_Project'™My_Station{1}'CPU 314] ;|g|5|
lij_a Reference Daka  Edit Wiew  ‘Window Help =18] x|
=| 8| e H|E|o)]"%] [Freed %] ol w
Address (symbal) £ Block. {symbal) Tvp | Languag | Location Location =
I 0.0(T_Swskem_ O FC15 (FC_Operating_Modesy  |R LaD Pl 1 S
10,1 {T_Swskem_OFF) FC15 (FC_Operating_Modesy  |R LaD P 1 FBN
10,2 (T_Jag_RT) FC16 (FC_Canveyar) R |LAD Nl 1 S M z A8
10.3(T_Jag LT} FC16 (FC_Carveyar) R |LAD Nt 1 BN M z in
= I0.4{5_Mia_ModeSelect) |FC1S (FC_Operating_Modes)  [R LAD Pl 2 FAN Hwl 2 A0
Nl 3 S Hw 3 /0N
I10.5(T_Mia_Accept) FC15 (FC_Operaking_Madesy R LAD Hwl 2 i Hwl 3 Ao
= 10.6{5_Weight/Mumber)  |FC18 (FC_Count) R |LaD N 5 AN
QB35 (0B _Cydlic_Interrupt) R LaD Pl ! S
10,7 {T_Conv_Rsk) FC15 (FC_Operating_Modesy  |R LaD P ! ri
11.0(T_Fault_Rst) FC17 (FC_OpiFlt_Mess) R |LAD N 4 S M 5 in
11.1(5 Fault1} FC17 (FC_OpiFlt_Mess) R |LAD N o S
11.2(5_Faultz) FC17 (FC_OpiFlt_Mess) R |LAD Nl 5 A -
11.3(5_Faults FC17 (FC_0OpiFlt_Mess) R |LAD Nl & S
15.0(LE) FC16 (FC_Canweyar) R |LAD Nl 3 S W 4 in
18.3(T_PE3) FC17 (FC_OpJFlt_Mess) R |LaD N 3 e
15.4(T_PE4) FC15 (FC_Count) R |LaD N 1 e
15.5 (BAYL) FC16 (FC_Canveyar) R |LAD N 4 S N 4 A8
15.6 (BAYE) FC16 (FC_Canveyar) R |LAD N 4 S Hw 4 A8
15.7 (BAYS) FC16 (FC_Carveyar) R |LAD Nt 3 /o
Tt 2 (Twy_BCDn) FC18 (FC_Count) R |LAD Nl 3 /L
M 10.3 (Z_Hz) FC17 (FC_0OpiFlt_Mess) R |LAD Nl 1 S Hw 2 in
M 10.5({1_Hz) FC17 (FC_0Op)Flt_Mess) R |LAD Nl 1 S MW 2 in
M 16.0 (M_LE_Edge(FC16a1) |FC16 (FC_Conveyar) W [LAD NW 4 /FP
M 16,1 (M_Jog_left) FC16 (FC_Conveyor) R LaD Pl ] Fi]
[T pa 4 2 WA Nmm ik’ & O i v e o n 1A (AT = el j
Press F1 to get Help, [ [ /
. SITRAIN Training for
SI MATIC 87 pate: 2/23/2012 ‘ﬁ Automation and Inc?ustrial Solutions
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Filter reference data

Filtering Cross References

Crozs-references |.-’-'-.ssignment| Pragram Structurel Inuzed Syml:u:ulsl

Siemens AG 2006. All rights reserved. File: PRO1_14E.27

— Show objects y—
i .
Al (e Ig .rleilrﬂ4jE?{II ¥ Dizplay absolutely and
"-.ar-'|._l,l] ’ spmbalically
[ Inputs I _
Sort according to acceszs wpe
W
v Outputs I & 1Al
Biit k4 I :
™ Bit Memory 2 Selection: [# 3w/
[T Counters I = e
T I_ EREF [My_Program {Cross-references) —- My_Project’My_Skation{1)\.CPL 31 - |EI|5|
Imers
Ej-B Reference Daka  Edit Wiew ‘Window Help -2 x|
[~ DBs
ca-| S| [Ra Bl o[ [Fitered %] &l w2
[~ FE= I
I FC I_ Address (symbal) £ Black {symbial) Typ | Languag | Location Location =
2
[ 4.1 (L_SYSTEM) FC15 (FC_Operating_Modes)  |R |LAD M 2 JON NW 3 oM
[~ SFBs. SFCs | [ 4.2 (L_MAN) FC15 (FC_Operating_Modes)  |W  [LAD Hiwl 2 /R Ml z /5
I Perpheralinputs [ |IICRE 3 (L_AUTO) FC15 (FC_Operating_Modes)  |[w  |LAD MW 3 R MW 3 /S
_ FC16 (FC_Canveyar) R|LaD M 3 FON N o SON
[ Peripheral outputs
I FiC17 (FC_OpiFlt_Mess) R|LaD M 1 Ah Nl z B
_ Ml 3 A8
[ Save as default setting FC18 (FC_Courtt) R |LAD MW 2 A
N3 4.5 (L_Man_Rest) FC15 (FC_Operating_Modes)  |W  [LAD Hw! 4 AR b
] P Q4.6 (L_Aut_Rest) FZ15 (FC_Operating_Modes)  |[W  |LAD Hw 4 AR
L o510 Faultl) FC17 (FC_OpfFlE_Mess) W [LAD MW 4 JCALL
0 5.2 (L_Faultz) FC17 (FC_OpfFlt_Mess) W |LAD Hiwd 5 JoalL
0 5.5 (L_Faults FC17 (FC_OpiFlt_Mess) W LaD M & e
CA 17 RAY1Y Fr 17 (Fr rindFlE Mecs W lran [ 1 = | ﬂ
4 3
Drata will be displaved as Filtered, | RN | S
S I MATI C S7 Date: 2/23/2012 ‘ﬁ SITRAIN Training for
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Block Correction using Cross References

774 Ref - [My_Program (Cross-references) -- My_Project'|My_Station{1)}C O] x|
Ia-B Reference Data  Edit  Wiew ‘Window Help ;[ilil
El @l IE.'E mul |F|Itered |E| EI EI
Address (symbol) £ Block {symbal) Typ | Languag | Location Locatian ;I
10.1 (T_Swskem_OFF) FC15 (FC_Operating_Maodesy  |R LAD Pl 1 AN
10.2(T_Jog RT) FCLE (FC_Comeyvor p lian il 1 7 [T = Fp
10.3(T _Jag LT) TR ] e LAD,/STL/FBD - [FC17 -- My_Project'My_Station{1),CPU 314] O] x|
I0.4(5_Mia_ModeSelect) |FC1S(FC_Cperatine i File Edit Insert PLC Debug View Options Window Help ;lilil
I0.5(T_Mia_aAccept) FC15 (FC_Operating ~ 7
I 0.6 (5 _weight/Mumber) FC18 (FC_Count) glglilﬂl @I ':I‘%' Ilgl ﬂl nl Hélﬁl I_
10.7 (T_Conv_Rst) FC15 (FC_Operatin; _| |{<|}|| D|@ EI 1H 4 |-O|F| L | =[] EI
[ I1.0¢T_Fault_Rst) FCL7 (FC_OpiFlt_M
I1. 1(5 Faultl]l FCL17 (FC_OpfFlk M| rooomo=-e-- a]
. aulk? Fr17 (- rindElE_ .
11.3 {S FauItS} 2EE!_Insta.nu:E_Fault
TII 5.0(LE) Cross-teferences for At "FB_Faults"
N ENO
Drata will be displaved as filkered,
”S_Faultz’[% izturbance_Input Displayi—"1, Faultz"

T Fault Rst/IL2 ]S _Fault? | Fault #2 Activate Switch 0=CFf{1=0n|

_

e Her MFlash frequency

Hetwork 6 : Evaluation Disturbance 3 -
o of
ﬂl A[4[»M[ 1Emor ) 2 Info A 3 Ciossieferences 4 Addessinfo. 5 Modiy
| = |aFfline |abs < 5.2 |Mw5 |re ,.;;:/
SIMATIC S7 Date:  2/23/2012 ‘ﬁ SITRAIN Training for _
Automation and Industrial Solutions
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Go To Location

. LAD/STL/FBD - [@FC16 - “FC_ConvMotor” -- My_Project\SIMATIC 300(1)\CPU 315-2 DP\...\FC16 ONLINE]

- B]X]

i} File Edit Insert PLC Debug Wiew

Cptions  Wwindow  Help

oy

® |#¢|#5[>=] -] 12 |bm|

D3| S| &(®|&] || culdal =] Fler <> OE £ 4H#]-OlE L | 2] s

: Memory bit Conveyor Motor in AUTO Mode

(>

M16.4
8.5 2.6 8.1 oR
| 1 g | 1 5 Q-
s e s eogolozaton 0%
g | 1 | T
Address: L AUTO - %I
01.3 I =]
RUolm 43 |L_auTO |Indicator light Automatic made
Cut Crl43
0 Copy Cel+C Block, | Block sumbol | D etailz | Typ... | LangLI
— Delete pel FC14 FC_Signal Mw 1 A 3] FED
1700 FC14 FC_Signal MW 1 A 3] FED
' Insert Empty Box AL+F2 FC14 FC_Signal R 1 A R FED
1 Modify to 0 FC14 FC_Signal Mw 2 A R FED
Madify to | FC14 FC_Signal MW 2 A 3] FED
FC_Signal 2 A

1x right el
Edk Symboks...  Ak+Retun Local Applcation << Cerl+Shift+B '|1/ T
E3 cati .
!IM R — Local Apphcation >>  Cerl+Shift+F
ﬁ| Al R |F tiEwmer A ZTnfa A 3 Crosereferences A & Addessinfo. A [ Tvpe of Access GaT
oTo I
Press F1 ko get Help. ] <> Rl =+ &l —
" Selectionn | 1w F zrw WM 37 [T 4R
[ Owverapping access bo memary areas
Cloze | Starting Paint | o | E | Help |
//
SI MATI C S? Date: 2/23/2012 ‘? S|TRA|N Training for. .
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nprE: ]
Find" In Reference Data
.. |
Serel [y Prooram (Croserelerencel SEEREEEIFnd x|
QB Reference Data | Edit Yiew ‘Window Help E
Find what:
= 3| Ra m
=  Find Hext L] —— |I:!WE j | <¢ Less I
Address (symbol) £ Go Ta 1 1
I . |Modes)  |F —Search Bange
DE_EtE bl | Modes) (R % From cursor posiion € From cursor pogiion € &l  Selection
10,2 (T _Jog RT) Edit Symbals, .. F dowin Lp
I10.3(T_Jog_LT) FC16 (FC_Conveyar) F R wmp—
I10.4(5_MiA_Modeselect)  |FC1S (FC_Operating_Modes)  [F
10,5 (T_Mi&_Accent) FC15 (FC_Operating Modes)  |F | ¥ 1:Address (symbol] W 4: Language
I 0.6 {5_Weight/Mumber) FC18 (FC_Counk) F W 2 Black [symbol] [T % Location
10.7 (T_Canv_Rsk) FC15 (FC_Operating_Madesy  |F
WV 3 Type
11.0(T_Fault_Rst) FC17 (FC_OpgFlt_Mess) F
1]
Laoks for bext in the current window, ™ Find whole words only [T Match case
EREF - [My_Program {Cross-references) - My_Proje.~-_Station(1} - IEIIEI
lﬂa Reference Data  Edit View ‘Window Help -8 x|
=| S| [fe Bl [Fitered % ol W
Address (symbol) £ Block (symbal) Typ | Languag | Location Lucﬂ
Q5.3 (L_Fault3) FCL7 (FC_Op/Flt_Mess) W |LAD N G SoaLL
G 8.1 (L_BAY1) FC17 (FC_Op/Flt_Mess) W [LAD N 1 =
Q8.2 (L_BAYZ) FCL7 (FC_Op/Flt_Mess) W |LAD N z =
Q8.3 (L_BAYS) FC17 (FC_Op/Flt_Mess) W [LAD N 3 =
Q8.4 (L_END) FCL6 (FC_Canweyar) R|LaD ! SaN
Q8.5 (K_RT) FC16 (FC_Canveyar) R |LaD N 3 i
Q86 (KLT FCL6 (FC_Canweyar) W |LAD N G =
3 l FC18 {FC_Count) W LAD N 5 AT J
T 16 (S0_Conv_stark) FC16 (FC_Conveyor) R LAD ! 4 rZ ﬂ
4| | 3
Data will be displayed as filkered. MR v /

SIMATIC S7 Date: 21232012 ‘ﬁ SITRAIN Training for
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Assignment of I, Q, M, T, C

ﬁﬂef - [My_Program {Assignment]) - My_Project'My_Station{1}'CPU 314] ;lglﬂ

@Reference Data Edit View ‘Window Help =181

2| &| RelE] B [No e 1| 3 2|

Inputs, outputz, bit merman Timners, counters

f ] 1 z2 K] 4 5 & 7 g £
Ti0-19 Tl&
x C o-9

IE
IE
IE
IE
IE
1B
1B
1B
QF
QB
QB
QB
QF
QB
ME10 A
MB11
ME1Z
ME13
ME14
ME15
ME16 x|l x x| x
ME17 W W W ;I

Press F1 ko get Help, (I =

oo | = || b= o | B e | e
¥
¥
¥
¥
¥
¥

/
SIMATIC S7 Date: 21232012 ‘ﬁ SITRAIN Training for
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EREF - [My_Program {Unused symbols) -- My_ProjectMy_Station{1}\CPU 3 - |EI|5|
(=) Reference Data  Edit View Window Help -12] x|

Unused Symbols / Addresses without Symbols

2| &| 2|E|E]o "] [N i 72| 1| w2l

Symbaol £

T_PEL

T_PBEZ

M_Faultz
M_FaultZ_Edge
M_LE_EdgeiF_18)
MY _Parts

MWy Setpoink
K._Horn

Press F1 to get Help.

Address Data type Commenk &
COLNTER Transported Parks Counter
I&.1 B Push Button at Bay 1, Momentary Conkack
I 8.2 =TTl Diach Bobkse =k B 2 BArsank e Cankack
M 17,3 ﬂREf - [My_Program {Addresses without symbol} -- My_Project My _Skaki - |I:I|£|
M17.4 Mg Reference Data  Edit Wiew ‘Window Help =] x|
M 13.0
= = y

- =| & vo|E|Ee]E [Nt 1% 1| w2
M 22
Qa7 Address  / | Murnber

Ii6.2 1

M12.2 1

Data Twpe Cormenk

Add Symbols | BelEta ehmi)

The zymbal table is updated with 'OF" ar ‘Apply

ok | Ay | Cancel | Help |

/

SIMATIC S7

Date: 2/23/2012 ;i SITRAIN Training for
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Comparing Blocks (1)

Compare Blocks - Results x|

Compare Blocks

The block comparizon resulted in the following differences:

Type of comparison: & ONLINE/Offline € Path 1/Path 2 Path 1: |My_PrajectshMy_Station[1J\CPL 3144My_Frogram'Blocks
¥ Including SDBs

Storage Location: |D:457_Projekte'My_Proje

¥ Execute code comparizson

I™ Including blacks created in different programming languages Path 2. OMLIME IMy_PrDiect'\My_StatiDn['l P 31 45My_ProgramBlocks
~ Selected Storage Location: |
Path1:  ky Projectihy Station[15CPU 31 4%y Program
Block List:
IBIDcks
| Block | Result of comparison
= Compare with.. # Path 2 OMNLIME contains newer

et 2

Cancel Help

[ Hide instance data blocks of the same length

x|
L=
| ""JPE’“ES | Path 1 | Path 2 DNLINE 2|k block codes are different.
3 03 I 30/01/2003 04:00:31 PM,

o Last |nterFace change 11,|'D?,|'2DDU 0s; 30:58 PM. 11/07/2000 05:30:58 PM,
| |Block checksurm 0=F320 025753
__|Createdin language  LAD LAD Details... | GaTo..
| Totallength of block 462 bytes 462 bytes
 |Lemgth of local data 6 beytes & bytes
__|length of MC7 code 360 bytes 360 bytes
| [EEesrm z 2 Close I pdate | Fitit ... Ip
| |Mame (Header)

Wersion (Header) 0.1 0.1 LI

..See

_ ke | next page/

S I MATI C S7 Date: 2/23/2012 ‘ﬂ SITRAIN Training for
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.............................................

Comparing Blocks (2)

My _ProjectiMy_Station( 1) CP 3144y _Program’\Blocks\FC17

Ep; LAD/STL/FBD - FC17 =101 x|
File Edit Insert PLC Debug Yiew options Window Help
= o Hi
0|22+ E| &| % |B=(e] oo eidal [a s <> O £ 3 -0lE s | == k2
m FC17 -- My_Project! o =] | I: FC17 - My ProjectiMy_Station{1),CPU 314 ONLINE =10l x|
"H_BayS"d "I‘I_BayS";I
"L ATITO™ TEATI K _RT" = "L _AITO" TRATET "E_RT" =
I I 1 3 | |l It E
“T PB3" _R “T_PE3" . =]
i Evaluation Disturbance 1 i Evaluation Disturbance 1
‘ "FC_Fault" "FC_Fault"
EN ENO EN
Disturbance I Disturbance I
"3 Faultl™ —hput Display —p9.4 "3 Faultl"™ —nput Display —(9.z
"T_Fault Rst" —hAcknowledge "T_Fault Rzt —hcknowledge
Flash frequen Flash frequen
"2 _Hz" —C¥ "Z_He" —C¥
"M Faultl™ —FReport Memory "M Faultl” —FReport Memory
"M_Faultl Edge Edge Memory B "M _Faultl Edge Edge Memory B
" —it = " —it -
o | 4 | v
x|
- Ereviaus st | Update

2 4
HI 4 | blbll"\ T.Emor A Zlnfo A 3 Crossreferences A 4 Addressinfo. & 5 Modfy A B Diagrostics 4 7 Comparison
Press F1 to get Help. <0 [RORT [abs < 5.2 [Mw 4 [pd | Y /
S I MATI C S7 Date: 2/23/2012 "i S|TRA|N Tr{;ljining for. | sout
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E--% by Froject
E SIMATIC 3t
- =-[@ crum

=z Che

Ol TP170B_Ce
#-{z7] Backup_Pr

Access Rights

ESIMATIE Manager - [My_Project -- I:\57_Courses'My_Projel
%File Edit Insert | pLC  Miew Options  Window Help

D = | 87 & |

"Force" Variables

-

|| < NoFier >

|7

Download

ONGUTE) .

ompileand Download Objects, ..
[Uplaad ko PGE

Upload Skation ko PG, ..

Copy RAM ko ROM, ..

Download User Program to Memary Card

ChrlL
Chrl4HK

| Created i lahguag:
FED
FED
FED
FED
FED
FED

AMeE

akar

Sawe to Memary Card...
Retrigwve from Memory Card. ..

| Add FED
0 FED

[Mamage M7 Systen. ..
Dirivee

Display Accessible Modes

Change Madule Identification, ..
CPLU Messages...
Display For -]
Manitor/Madify Yariables

Trgger. ..
[Mlanitar
¥ mdif

=10l x|

Il wl

el
Lt +FF
ZErlH-FS

Update Maonitar Yalies
Activate Modify values

=7
)

Madity Address ba 1
Madity &ddress ta 0

ChrlH-1
(Cht -0

Enable Peripheral Dubputs

Shift+F9

Display Force Yalues
Force
Stop Farcing

Ale+F2

Force Yalue as Comment

=3

Diagnaostic/Setting

|ﬁ| ¥Yar - [Force ¥alues : My Project',SIMATIC 300{1)CPU 315-2 DP'ChO7_Error ONLINE]

=10l x|

PROFIEUS

Edit Ethernet Mode. ..
assign PG/PC

Cancel FEFC Assignment

ﬁ Table Edit Insert PLC “ariable Miew Options ‘Window Help

==l x|

| D|es|| & & |%|@o| | *|Fs 8| K|

Dlar]er] E5| ] el
Y

Wpdate Firmate _ £ | Address | Symhol Syl commernt Dizplay formst | Force value
U=l e Cpraraliing S=iEmo. 1| "Eicwr & oW Dighisp"  DCD digital display HEX Vil ERABCD
Save Service Data, .., 2 TF2 8.5 "M_Cony_RIGHT" Run conveyor RIGHT : BOOL true
Displays the Force wariables ackive in the module with current walues, B = &0 "LE Light barrier BOOL falze
Pl

Tire of Last Update: 14:52:55

FRCE 7 RO [abs <52 2

/

SIMATIC S7

Siemens AG 2006. All rights reserved.
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Exercise 3: Testing the Motor Jog

fJLAD/STL/FBD - [@FC16 -- "FC_ConvMotor" -- PRO1_B\Chap14_Faults\...\FC16 ... -|0O]x]
i+ File Edit Insert PLC Debug ‘iew Options Window Help =] x|

O8] 3] %] o] cildal o] Bl k> O £ JEEolE s = =] w2l

-
FClg : Control the conwveyor mokbor j
a_'l‘g‘j:}!é‘{_l::: Jog to the right
“‘,------....
‘ Q4.2 Mz0.E Ma0.3 o° Qe.t ."-

N
] L ] L ] [} 1
11 11 1/ il o
4, s®
"sggguunnt®

*

Symbol information: "

4.z L_MiN -= Indic‘ag-:ur light MAN mode

MI0.E M Conw Jog RIGHT HMI —-— Memory nit, Jog Conwveyor BRIGHT (TP170)
M3I0.32 M Conw_ Jog_ LEFT_HMI -— Memory }:uft, Jog Conwveyor LEFT (TP170)

Q=& E_Conw_ RIGHT == Dun n:u:unvefu;r RICHT
0‘ -
| *e »
.

||Path: PRO1_B o
Iz o
é Address | Symbol Symbol comment Display fufrapat status wal
G 4.2 UL mAaN Inclicator light MAN mode Bl .,

b 302 "M _Cony_Jog_ RIGHT_HMI": Memory bit Jog Conveyar RIGHT (TP170) : BOOL
b 303 "M _Cony_Jog_ LEFT_HMW" :kemory bit Jog Conveyar LEFT (TP1701 :BOOL
2 85 "K_Conv_RIGHT" Fun comveyor RIGHT BOOL

»

m-hwm—tl

Eh..lll-“

1l Hl 4 I p I ] |1: Error )Hl & Infa h 3 Crogz-references h 4: Address infa. ,.{ 5 Modify ,‘]\ B: Diagnostics h_
Press F1 to get Help. SR fabs<s2 | Ri

/

S I MATI C S7 Date: 2/23/2012 ﬁ SITRAIN Training for

Siemens AG 2006. All rights reserved. File: PRO1_14E.36 L1 Automation and Industrial Solutions
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Exercise 4: Testing the Quantity Display

[F{LAD/STL/FBD - @DB19 --"DB_Parts" * _|o| x|

File Edit Insert FLC Debug “iew Oplions ‘Window Help

0|2~ E] 2| %[l )] cdal o] Bl <> Dl x|

m @FC19 -- "FC_Count_Add" -- PRO1_B\Cl - O] x|
M: coutitt the parts in AUTO mode ;I
Q4.3 ADD |
] | EN ENO
16484 16485 _I
Iz.0 DE13.DEX4. 0 D'E1%.DEWO —| INL OUT |-DELS. DEWO
| | Peeee
1-|1Inz

Symbol information:

NE JE L_ATTTO —-— Indicator light Automatic mode
I=.0 LE -— Light barrier

LE12.DEx4.0 "DE_Part="_aux_bit -— Auxiliary bit for edge detection
LEL>_DEWO "DE_Parts"_Act dquant —-— [uantity of transported parts

<] | v
@DB19 -- "DB_Parts" -- PRO1_B'Chap14_Faults'...'\DB19 ONLINE

Initial

ralue Comment

0.0)Act  quant INT u] 5435 Quantity of transported parts

Z.0(Setp cuant INT u] u} Quantity of parts to be transported

uxiliary bit for edge detection

/
SIMATIC S7 Date: 21232012 ‘ﬂ SITRAIN Training for
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If You Want to Know More

SIMATIC S7

Siemens AG 2006. All rights reserved.
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Selecting Process and Test Operation

fi=[LAD/STL/FBD - [@FC1 -- My_Project'My_Station,CPU 314 ONLINE] -0 x|
i} File Edit Inserk PLC | Cebug Yiew Options ‘Window  Help |21 x|

Dlﬁ:laqlnl %l _clﬁ v Monitar Chrl+F7

Maonitor Selected Range

I@ !‘@fl}!l DI@ _ Call Erwironment. ..
| Operaten. g

FCl : Exercise: Ope  [Modify Address..

i i f r 1
Hetwork 1: Simple I EDS!? i::ress Eu:u Iil Frocessz Mperation
frEmmmsmmes Lelel| i MEs5Le Permitted increaze in
& I 0 gzan cycle time from test functions: I 5 mz
AN I Conkrol Ak Contack 0
= 0 0
Sek Breakpoint Zhel+H % Tiest Operation
Delete Al Breakpoints Chel+Shift+H
Breakpoints Gekive F4
Shiw Mest Ereakpoint Mode iz assigned as property parafeter of the
Resume Chr|+F&
Execute Mexk Statement Chrl+-F2 4 Cancel Help
Hetwork 2 : Calculat Execute Call Zhrl+F1Z v
L o 0 1] 0 I
T M 20 0 1] 0 0 1] 1]
mlol: L ulll} Z0 0 1] 0 0 1] 1]
L 1 0 1] 1 1 1 L
+I 0 1] 1 1 1 1
T ulll} 20 0 1] 1 1 1 10
L 10 0 1] 10 1 1 10
<T 1 1 10 1 1 10
JC w00l - 1 1 10 0 1] 10
| = 1|1 10
ﬁ_lll A[4[w[wil. 1T:Ewar & Zinfo A 3 Crossieferences  #, & Addiessinfo. A, 5 Modfy %, 6 Diagno
]
The statements are nok being processed, SRONMTT [abs <52 Nwl Lné Rd  |cha /
SIMATIC S7 . SITRAIN Training for
Date: 2/23/2012
‘ﬁ Automation and Industrial Solutions
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Trigger Conditions for Block Monitoring (1)

Call Environment of the Block x| Call Environment of the Block x|
— Trngger Conditions — Tngaer Conditions
v Cal-Up Path [~ with deddress [T CalUp Path [~ | with &address
= 0 Foog =M 0 FBL2
-0 Fceo =-00 Foso
i L0 oBL
‘®0
-0 0Bl
EREf - [My_Program (Program structure) - |EI|£|
= Reference Data  Edit ¥iew ‘Window Help 2] x| [¥ Open Data Blacks -0 x|
ﬁ"vl %l Iﬂall'ﬁ‘{; (n:u)|”;!§,| |Eall structure - no fileer |E| 1 =181 x]
= Shared DB Mumber I filker EI 5
Startobjekt |01 =l =
Inztance DB Mumber |71 'I
| || Blocki{symbal), Instance DE{symbol) | Local da | Language | Location | Local ds
__E-0Q 57 Program e | Lacation | Local d:
E-0O ©B1 [maximum: 25] [22] [22]
|: =-0 Fcso [28]  LAD Me 1 [8] Loz Hep | w1 E’]Z]
| O FBl2, DG [2a] LAD N 1 [o] 0 o - w1 [
O FElz, OET [25] LAD Wil z [ = =
E-0 Fceo [24] LAD M 2 [z] BE-0O Fcen [24] LAD N R |
O Fcoe [24] LAD Wi i [0] O Fces [24] LAl Hw 1 [a]
=-0 Fc7o [2e] LAL M 2 [2] =-0 FC7o [26] Lap Hwd 2 [Z]
1 0O FCoa [28] LAD W 1 [0]
-0 Fcro [24] LAD Nl 3 [2] E-0 Fc7o [24] LAD NW o3 [2]
O Fcos [24]  LAD Me 1 [0] DO Fcs g L w1
ET— N N I o
Press F1 to get Help. MM Yy Press F1 to get Help. = J/
SIMATIC S7 Date: 2/23/2012 ‘ﬁ S|TRA|N Training for. | sout
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{F File Edit Imsert PLC Debug Wiew Options ‘\Window Help

[=]LaD/STi/FBD —[@FCB0 - My_ProjectiMy_Program ONLINE] |

=0l x|
=& x|

D|(3~H| 8| &2l == cidl [
ler <2l OB 22| AH#-0[E| s | =)= K2

Trigger Conditions for Block Monitoring (2)

s
FC30 : Title:
Hetwork 1: 1st Call of FC 59
FCag |
ENO
#Setpointll —Valuel Average —ghveragell
#etpointlz —=Valued ’7
Ep;l LAD/STL/FBD - [[@FC99 - My Project'™My_Program ONLINE] _IEIIﬂ
i} File Edt Insert PLC Debug Wiew Options ‘Window Help 12| =l
Hetwork 2): 2nd Call of FC 99 .
Network 2 D|2(-E]| S| %[l o]« ekl [=
Hi
| o 1<p!| DI £ AH0|PH o |l A2l
130) Called Block Open ct
Maritar i’ FLO| STA | STANDARD |
#Setpointz] —Valuel Avers M GEd Manitar with Call-Up Path _I:C_??__:_:l:ftle:
Copy crC Hetwork 1: Title:
i —IFalue2 bbb
#3etpointiz Deleke Del '\’/\ L #Valuel 0 0 61
| ITD 0 0 67
Inserk Empty Box Al4+F9 DTR 0 0 42ce0000
Hetwork 3 : 3rd Call of FC 99 GoTao » L #Valuel 0 0 89
Edit Symbols...  Alk+Return ITD 0 0 89
DTR 0 0 43090000
FCag | /R 0 | o 3£401797
EN ENO T #Averame 0 | o 3£4071797
#Setpoint3l —¥aluel Average —ghverage3l
-
#Setpoint3z —ValueZ ’7 ‘| | _’l_l
[ afafw]mly, 1:Ewar A 2into A 3 Ciossqeferences A 4 Address info
i | —
_}51“ [A[4T» M 1:Emor A 2info £ 3 Ciossteferences & Addiessinfo. 5 Modfy g PressFlioget Help. | <0 [RON labs <52 2
Sets this call as the call condition for the program status, of @_F\bs 5.2 |Nw 2 |Rd 4
SIMATIC S7 Date: 2/23/2012 "i S|TRA|N Training for. .
File: PRO1 14E.41 & Automation and Industrial Solutions
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X

[ Cal-Up Path
From Crozz References I b araal I
5 @0
=-[00 FC17
L0 o6t
™ with fddress

v Open Data Blocks
Glabal DB Murmber:

eut®

0: Inztance DB Mumber: 3

. .t
""ssasammmmmammnnntt

.0
.

L 4

Bl @FB20 -- "FB_FaultEvaluation" -- PRO1_B'\Chapi4 ... _|0|x]

Exercise 5: Testing the Evaluation of Fault 4

FEEOD : Title: ;I
Fremmmmmmmn
Hetwork : Fault Evaluation _I
#itored
#FFault_ Fault
Signal #Edge Memory SR #Flazh Freg #hisplay
1 L v Al 1 1 [
1 I . S _: :‘ """""" 1 d_" """"
fiaicknowledge — B
#otored HFault
Fault Signal
-
| | |
S I MATI C S7 Date: 2/23/2012 "i S|TRA|N Training for. .
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[F{LAD/STL/FBD - [FC1 -- My_Project'My_Station',CPU 314 ONLINE]

i# File Edit Insert PLC Debug | Wiew Options Window Help

Testing the Program Execution using Breakpoints (Part 1)

=10l x|
=8| x|

e CEriEWS Chrl4+1C
v Details

R ] Mo [l T T ) i I e

PLC Reqisker

| il*lﬁl»@l'*l EE

* LAD Ctrl+1 —
: Exer e for Breakp aTL Cri+2 j
---------- FED Chrl+3
.'Hetmrk 1: mulation
L o [ata Yiew
T ME ap | * Declaration Yiew
heg L "Ml Part: ) .
- 3
- Display with
T 100 Zoom In CErl+-Murn+
JF gl Zoom Ok CErl-Mum-
L 20 Zoom Factar
INC
T HE Toolbar
L 16 I
#=1 w Status Bar
JC not
I beg Display Columms,., FLL
eval: L ME 20
T ME 40 pdate Wiew F5
mot: 3 M 4.0
EBE
=
E_lil 4] 4] hl}lr\ 1. Emor A 2Z1Info A 3 Crossreferences 0 4 Addressinfo. A 5 Modify A 6 Diagrostics 7: Comparison  f
-
Displays the breakpoint bar {onjoff). @7_ |.ﬁ.|:-s 5.2 |Insert | ‘,ﬁ
S I MATI C S7 Date: 2/23/2012 S|TRA|N Training for. .
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Testing the Program Execution using Breakpoints (Part 2)
MLADISTLIFBD - [FC1 -- My_Project'My_Station’,CPU 314 ONLINE] -0 x|
i} File Edit Insert PLC Debug View Options ‘Window Help _||5||5|
D2~ 3| &=l =] okl 2 & <> O el 4ol ==]
ITD(I@) po e 12| b
FC1 : Exercise for Breakpoints j
Break- i!‘éﬁw!‘::r:}g:i. Calculation
point I. L 0
> T MEB 20 PLC register contents B
beg: L "MW_Parts"
spl 1 Statuz word
> [ T M7 100
Next 1P ewal [T sC [T sta [T 05 [T ccol” ER
state- L B 20 FAW FCor T ov [ Cot
INC 1
L 16 Accu 1o ACCU 2:|'3
>=1 : | 0.0 : | 00
IcC not AR 1 AR 2
JU beg GIu:uI:uDE!:I InstDB: |
eval: L ME 20
T ME 40
ot: 3 Jul 4.0
EE
[
ﬂll{l{lhl}ll\ T:Emor A 2Zlnfo A 3 Crossreferences A & Addessinfo. A 5 Modify A B Diagnostics & 7 Comparizon f
Press F1 ko get Help, | # |HOLD labs £5.2 |Mw1 LnS [Tnsert | 4
SIMATIC S7 Date: 2/23/2012 ﬁ S|TRA|N Training for. .
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Documenting, Saving, Archiving

SIMATIC S7 Date:  2/23/2012 . ? SITRAIN Training for
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Objectives

Upon completion of the chapter the participant will ...
be familiar with the documentation possibilities of blocks
understand the "Managing multilingual project" function
be able to print out programs
understand the memory concept of the SIMATIC S7-300/400
be able to make a "PLC Copy" (online data storage)
be able to load/read a program to/from a Memory Card

be able to achrive/retrieve a project onto/from a diskette or other storage media

SIMATIC S7 Date: 212312012 ‘;i SITRAIN Training for

Siemens AG 2006. Al rights reserved. File: PRO1_15E.2 L Automation and Industrial Solutions



SIEMENS

Other Documentation Tools
Reference
data | > | Program structure
:> Cross references
Assignment of
:> IQIM/ITIC Unused addresses
—> Checklists Addresses without
symbols
Symbol table
Configuration
Network
configuration
N WP SITRAN T 0

Siemens AG 2006. All rights reserved. File: PRO1_15E.3 -
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Block Documentation

{LAD/STL/FBD - [FC4 -- My_Project'My_Station',CPU 314] - 10| x|
i} File Edit Insert PLC Debug Miew Options ‘Window Help _|ﬁ’|5|

D=3 &] S| &||@] o« euls| [ | <> OfE 2] JH3H-0) s | = =] s

F
FC4 : Elock Title up to 64 characters j

Elock comment: To enter a commeht, select menu options "View -> Display with --
Comment’™. ¥ou hawve up to 64 kBEvytes per Block for block and network comments.

m: Network Title up to 64 characters

Network comment: To enter a comment, select mehu options "View ->= Display with
-> Comment™. ¥ou hawe up to 64 kEvytes per Block for block and network comments.

A "T_Fystem ON™ Jf Gtatement comment up to 160 characters
/7 Comment can also be inserted between the lines

3 "L_Fysten” /4 LED for Svstem O

AN "T_Fystem OFF" ff Gysten OFF

E "L_Fysten” /4 LED for Svstem O

[

E_llllllllblblr\ 1. Emor  p Zlnfo A 3 Crossreferences # 4 Addressinfo. A 5 Modfy A B Diagnostics A 7 Comparison
-

Press F1 ta get Help, offline Abs <52 [Wwl Lna Insert |Chg
I =T b hi o

yd
SIMATIC S7 Date: 2/23/2012 ‘ﬁ SITRAIN Training for
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Page Setup

Labeling Fields i il

Page Setup = El

Lapauts:

Legal 85" = 12"
Legal 8,5 2 12" Margin
Letter 85"« 11"
Letter 8.5 2 11" Margin

] Cancel Help

—Header

Left:  [SIMATIC
Eentereci{ﬂhie':t}
Right:  [{Date} {Time}

— Foater

Left: I
Eenterec‘
Right; |F'age {Pagel of {Total}

] Drefault Cancel Help

SIMATIC S7

Siemens AG 2006. All rights reserved.
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Print Preview

SIMATIC My Projecth My Stationh CPU 314%...4WFC20 - <offlines 01/22/2003 9:20:24
FC20 - <offline
"FC_Faule" Evaluation of Faults no nemory
HName : Family:
Futhor: Tersiom: 0.1
Block version: 2

Time stamp Code: 10.01.z002 09:17:2Z

Interface: 1z . 072000 14:Z4:-45

Lengths (blockflogicfdata): 00LEZ 00048 00000

Name DataType | Address | Initial Value | Comment
IN 0.0
Cisturbance_lnput |Bool 0.0 FALSE
Acknowiedge Bool 0.1 FALSE
Flash_frequency |Bool 0.z FALSE
ouT 20
Cisplay Bool 20 FALSE
IN_OUT 4.0
Report_Memary Bool 4.0 FALSE
Edge_Memory_Bit [Bool 4.1 FALSE
TEMP 0.0
RETURN 0.0
RET_ WAL 0.0

[BLock: FCzo

|Network: 1 Disturbance evaluation

#risturbance I #Edge Memory B fReport Mewmory §Flash frecuen
ras it an oy flisplay
i

| (p> s 0 |

gacknowledogs —B
#risturbance T
#Report_Memory mpnac
|

/_\/\/\/\/\/\/\
YA

SIMATIC S7 Date: 212312012 ‘ﬁ SITRAIN Training for
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Managing Multilingual Project Documentation

QSIMATIE Manager - [TIA-PRO1-Solution_en -- D:\S7-Kurse'\ TIA-PRO1% TIA. - |I:I|E|
| File Edit Imsert PLC  View | Options Window  Help - b4
%] File Ed . d | &
Dlﬁ'l ngﬂl i ||E| Customize. .. Crl+-alk+E o Fikar > j ?‘?l %‘gll %
E‘@ T14-PROT-Solution_en Tn.axt lorert=s g | Syrnbolic name | Created in langu:
2P My project_CI_HMI Display language...
=" 59 My project_C10_MM420 Manage Multilingual Texts Export...
=l test station Rewifing. . Impart. ..
=@ CPU 315-2DP Run-Time Properties Cleeyig e o,
: @ C10_My Pro - Delete Language, ..
(B Sources  Compare Blocks. .. Reorganize
- m Reference Data 3 Settings for Comment Management. ..
- E MICROMASTER. [efine Global Data - ;
E'% My_project_C11_C14 Configure Mebwark FC_Faults FeD
H-[§l test station FC_Count FED
#-(z7] C12_FC_FE_E1 Simulate Modules FC_Edge_Detection STL
FC_tMM420 L&D
C12_FL_FB_EZ SIMATIC PDM 3 - )
-- C12_FC_FE_E3 FC_Scaling STL
" C12_FC_FE_E4 Configure Process Manitaring Control_Micromaszter
=1 C13_organisat_block
- {@] Sources Charts 3
. i'%flmkl“s e E Irnpork WinCE objects
analog_walue_| .
PLC-05 C tion Datk 3
[51-{z1] Chapterl2 FC_FE_e armEeEn T N
Manages user texts Set PafPiC Interface. . 4
SIMATIC S7 Date: 212312012 ‘ﬁ SITRAIN Training for
Automation and Industrial Solutions
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Uploading program
from the CPU to PG

B whPE

Upload station in PG

Load program from PG 1.
to Memory Card...

Copy program

from CPU to

Memory Card .
(only S7-300)

Project archiving
on Memory Card/MMC
(S7-400, S7-300 after 10.02)

Overview: Saving User Data

... inserted in PG/PC 2a.
or
... Inserted in CPU 2b.

Create a new S7 program in the SIMATIC Manager
Switch to the online view

Open the new S7 program and select Blocks folder
SIMATIC Manager - PLC - Upload

SIMATIC Manager - PLC - Upload Station
Open two windows in the SIMATIC Manager:

"Blocks folder of the S7 program™ and "S7 Memory Card"
Use drag & drop to copy blocks to the "S7 Memory Card"

SIMATIC Manager - PLC -
Download user program to Memory Card

SIMATIC Manager - PLC - Copy RAM to ROM...

1. Select the CPU on whose Memory Card the project data
are to be saved
2. SIMATIC Manager - PLC - Save Project on Memory Card

Project archiving 1. SIMATIC Manager - File > Archive
on diskette 2. Select project to be archived
3. Specify name and storage path of the archive file and start function
4. In the Windows Explorer, copy archive file onto diskette /
SIMATIC S7 Date: 202312012 ;‘" SITRAIN Training for
File: PRO1_15E.8 L Automation and Industrial Solutions

Siemens AG 2006. All rights reserved.



SIEMENS

Uploading a Program from the CPU to the PG

F;SIMATIE Manager - [TIA-PRO1-Solution_en -- D:\57-Kurse', TIA-PRO1,TIA-PRO1 ONLINE] -0 x|
File Edit Insett | PLC Wiew Options Window Help — =] x|
N |Ij:'| gTI ﬁl Access Rights r H |keine spstem... j V;L"l %‘%I =
E:@ Tl.‘l:".'PHI:I-I 'S Dlul Dl:lwrlll:lad Ctrl'H_ S_I,IStE data ﬂ I:IE'I
G- B9 by project_ CompilefDownload Programs. .. o 0B2E £ 0B100
|_:_| 59 My project Campile and Download Objectks o FC14 3 FC15
E-E test stat IR | = Fois o FC17
E@ CPl  Upload Station o FC18 o FC28
E|D Copy RAM o ROM, ., 3 FC42 4 FC105
e Downloaduser proagran bo rmemory card
b E bAIC
w28 My proiect Save ba Memary Card. ..
B M_I,I_pr-:niec:t_ Retrieve from Memary Card, ..,
" tEE;t ;tat Manage M7 System.
[+#]- [y g
: - Dirive k
&3 C7_bin System data blocks
1:| C7_bin:  Display Accessible Modes
H-Z7] C7_bine
Cl Ca_digil CPU Messages. ..
{:I EE_u:Iigil Display Force Yalues
Cl EB_u:Iigil MonitorModify Yariables
B-(3 C8_digi DiagriosticfSetting 3
PROFIBLS 3
Assign Ethernet Address, ..
Assian PEEE
Zancel PEIEC assignment
|Ipdate Operating Swsken. .,
Uplaads the current object to the programming device S
SIMATIC S7 Date: 212312012 ﬁ SITRAIN Training for
File: PRO1_15E.9 “ Automation and Industrial Solutions
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Memory Concept of the S7-300 until Oct. 2002 | [~ EH E E E
T
Load memory: ] E E E
| Blocks: 7
> « Logic blocks g
‘ (OB,FC,FB) W m
 Data blocks
|EI (DB) RAM Flash
Comments Additional info EPROM
/
Symbols Working memory:
Block * OB,FC,FB
ocks:
* Logic blocks q " 1B
(OB FC.FB) @’f n. reten.| reten.
 Data blocks
(DB) With Power System memory:
ON without « PII,PIQ
v battery L M TC
backup 1‘> n. reten] reten. _
B With Power
Blocks: OFF without
« Logic blocks . _ battery
(OB,FC,FB) Retentive memo{r} backup
» Data blocks Flash EPROM |« Retentive
(bB) Memory Card in PG L M, T, C
Additional info (inserted later in the \’_I"—l « Retent. Data blocks
CPU) /]

SIMATIC S7

Siemens AG 2006. All rights reserved.
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File:
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Loading Blocks into / out of a Flash EPROM Memory Card

"Load in EPROM" [ | Load memory
> g Flash EPROM
[L

After inserting
~ = the
"Load" Load memory Memory Card:
I > internal RA Memory reset
request
"Load in PG" = | f"‘”d coping
Sections in work
relevant for memory
execution
\
|
Working memory \,—J
RAM

[ ] .
SI MATI C S7 Date: 2/23/2012 ' SITRAIN Tralnlng for
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Memory Concept of the S7-300 after Oct. 2002
_ L =g
Micro Memory Card [ %H g g g
(CPU load memory) L E E E
> Blocks: 1
* Logic blocks
|_| (OB,FC,FB)
e
+ Data blocks
Comments (DB) <
Symbols * System data
{} Load
Blocks: : .
« Logic blocks Working memory: Warm
(OB,FC,FB) Sections of the Power restart
- Data blocks « logic blocks OFF after
(DB) Power
» data blocks ON
relevant for execution
Blocks:
'E‘glg'?:gl?%k)s System memory:
« Data blocks * PIl, PIQ Power
(DB) * Local data OFF
« complete Micro Memory Card retentive
project, if in the PG M, T,C
desired (inserted later in the n.retent.
CPU) /
SIMATIC S7 Date: 2/23/2012 SITRAIN Training for
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Memory Concept of the S7-400
Load memory:
| Blocks:
> » Logic blocks
‘ (OB,FC,FB)
 Data blocks
= (DB)
Comments Additional info
/
Symbols Working memory:
- OB,FC,FB Backup
Blocks: . DB via
* Logic blocks battery
(OB,FC,FB)
 Data blocks
(DB) System memory:
« PILPIQ
V « M,T,C
Blocks:
* Logic blocks
(OB,FC,FB)
* Data blocks Flash EPROM
(bB) Memory Card in PG
Additonal info (inserted later in the
CPU) /
SIMATIC S7 S e o saions

Siemens AG 2006. All rights reserved. File: PRO1_15E.13 -
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Copying a Program onto a Memory Card

HSIMATIE Manager - 57 memory card - |EI|5|
File Edit Insert PLC \Yiew Options ‘Window Help
D] 28| & |E=|@| el [2 25| 2of [< Mo Fiter > 1| H| B
[&® TIA-PRO1-Solution_en -- D:%57-Kurse', TIA-PRO1 - |EI|5|
E@ TIA-PROT-Solution_en Object name I Symbolic name
B by project_C9_HAMI 5 System data
E ¢ M}'_FeriECt_E'l D_MM42D i OB u]=] I:}'Cle
E'" ‘ E‘;EID;E oo = OBG6 OB_RACK_FLT
F . o+ DB00 OB_Restart
=& {%DE';E[—CZ;DQ'W o FC14 FC_Signalizing
{ ﬁ Blocks iFFC15 FC_Modes
. MICROMASTER_420 LFFLIE FC_Conveyor
BB My_project_C11_C14 i FCI17 FC_Faults
. My _project_C3_C8B {FFC18 FC_Count
i FC28 FC_Edage_Detection
i3 FC42 FC_MM420
EFFC105 FC_Scaling
g Control_Micromaster Control_Micromaszter
k=3 57 memory card -10] x|
..... {£H 57 memam card 'S_I_,Et_?muu_:_lat?g 1+ OB i+ OBSE £+ OB100
O FC15 3 FCIE O FC17
o FCig o FC28 i FC42 o FC105
Press F1 to get Help. ‘ml | v
SIMATIC S7 Date: 212312012 ﬂ SITRAIN Training for
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Saving a Project on a Memory Card

Access Rights

QSIMATIE Manager - [My_project (Component view) — D 57-Courses' My
% File Edit Insert | PLC  Wiew Options ‘Window Help

=10l =]
=8| =

D[] 87)e%|

E--% by _project
E-El SIMATIC 30

Download
Compile/Download Programs. ..

- crpu 31 Campile And Download Objects
. Bz ewa  Upload

Upload Station
Copy RAM o ROM, .
Download user program to memory card

=+ CP 343

ChrlHL

1| [ < N Fiter >

-1v| Ble| =

B | Created in language

| Size in the work

- test station

-{z] Chapter12 - Dl i

Retrieve from Memary Card. ..

Manage My Systen.. .
Dirive

Display Accessible Modes

CPU Messages. .,
Display Force Values
Manitor/Modify Wariables

Diagnostic)Setting

PROFIEUS

Assign Ethernet Address. ..
Assign PiEJPC

Cancel PE/ET assignment
Update Operating System. ..

FED
FBD
STL

Save to Memory Card in the PLC

—STEP 7 Data

Current uger program
4 [incl. Hw configuration]

\ ¥ Cument project

/> ™| Libraries it curent mulbproject

Cautionl
The memary card will be completely deleted if 'Current uzer
progran’ is selected

N

— Qther files

Search ir

I[:I b4 anualz

- & e E|

¥ MM 420_OFI_de_0402pol
ﬂ rdbd 420_Parameterliste_de_0402 pdf
T PROFIEUS_deut.pdf

K I—

Saves desired data to the Memory Card.

E:\HTIA_PRO123 Stand 09_
E:\#T1A_PRO123 Stand 09_;

— Storage location on PLC
' temary Card

) Loadimemon [FEH]

0K |

Cancel Help

/
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Loading a Project from the Micro Memory Card (MMC)

Ej- SIMATIC Manager - [PROFINET I0 (Component view) -- C:\Siemens',Step?'s7proj,Profinet ONLINE] =10l =l
% File Edit Insert | PLC “iew Options ‘Window Help =] x|
DIEF:'I g?lﬂl | fccess Rights J u Ikeine aysten. .. j Vﬂ?l %‘%ll E
El--% FROFIMET 10 DDleIDaI:I ciebrl T | KMOW HOW pratec... | Load memary
E SIMATIC 20 I::IZII'IFIQLII’E. aa b EFROM
El@ CPU 3 CompileiDownload Programs. ..
B3 Tes Compieand Download Objects.., EPROM
gy Uploadto PG - -
i Upload Station to PG. .. Retrieve Files from PLC x|
-] Testprogran  Copy FAM bo ROM. |,
awnload user program ko memorsy: card File name Size Type Modified
ﬁlMM-fl_F'RDFIEUS. Lo BESTEZ Adobe Acrob,,,  06.02,2001
Save o Memary Card... oy - : o
Retrieve From Memory Card. .. /> ROFINET 10,57 il
4 Save in the selected folder x|
Mamage M7 System, ..
Drrive
Display Accessible Modes
=-1 #Referent Michael Jantzon |
CPU Messages. .. -4 #Software
Display Force Values B #TI&_PRO123 WSS
MarikorModify Variables e s IF -1 abe
. . . -0 BYNF 22
Diagnostic/Sekting File ype: IE &1 Documents and Settings
PROFIELS -] DOTS_SWiP B
Edit Ethernet Mode. . L RECYOLER,
fissign PGIPC - - Ik J
Css'gnl PG’IPC e ' & SIMATIC 57 - Projekte
aneE] BE{EE Assionmen &0 SIMATIC 57 Archive =
: : : IUpdate Firmmware
Retrieves desired files s: Lpdate the Operating System. .. CreE |5? courses
ok I Abbrechen | Meer Ordnerl
A /
SIMATIC S7 Date: 212312012 ﬂ SITRAIN Training for
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EN My_proje

=10 x|

J Datei  Bearbeiten  Ansicht  Fawvoriken »

| wzurick - = - 2] | @Suchen ?

J.ﬁ.dresse 1 D\S7-Coursesyy j @ YWechseln zu

Ordner

"] Desktop

EI@ arbeitsplatz

w29 3te-Diskette (A1)

- JANTZON_W2K (C:)

- Daten_GFA_W2K (D)

_I Daokumente und Einstellungen
----- 1 Outladk

---;I Programime

,_:_|_| S7-Courses
RNy _proje

Right click

=1 TIs_PRO1
(1 PROL_Tei
-0 TIs_PR_1
W S7Kurse
-1 Simatic Software 09,2002

+1....[%]
L gy ul |

- WINNT

-3 Daten (E:)

w8 CD (R

#-[#] Systemsteuerung

-2 Metzwerkurmgebung
s [ e T RPN P

21,09 KB I3 arbeitsplatz P

Determining the Size of a Project

Serv?_32 Properties

eneral |

J Servz 32

Filz Falder
C:ASY_Courzes

Sizer 1.54ME (1,620,452 butez]
' 345 Files, 52 Foldees

Locatiar:

FS5-005 name:
Created:

SERWZ_32
Tuesday, December 04, 2001 17:18:53 Ak

Aftributes: [~ Hidden

I | Systemn

[T Auchive

Ok, Cancel AppEly

/

SIMATIC S7
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Project Archiving

|

Il zer projects | Librariesl Sample projects | Multiprojects

M arme | Starage path |
G0_Communication  C:hS7_Furee \GD_K.ommu
bein_Projekt C:A57_KursetMein_Pro
My_Project C:ASY_Courses\My Proje
SERW1_325 C:ASY_CourgeshServ]_32
SERWZ_325 C:ASY_CourzeshSernv?_32
Selected
User Projects: p— -
L'zer R I Archiving - Select an archive 3 2=l
ibraries:
Sample Projects: || Save i Ia 57_Courzes j = £ Efl>
Multiprojects: |_ __IMy_Praje
|:| ServliZs
_EIK - |:I Serve
_servz_32

File name: IM}'_F'T'I'iE-ZiD Save I
Save a3 bpe: IF'KZip 4 O-fuchive [*.zip) j Cancel |
S

Archive - Options

archive That Goez across Diskettes;

T -

[ Incremental Archiving
[~ Reset &rchive Bit
W Check Consistency

0F, Cancel | Help |

SIMATIC S7 Date:  2/23/2012
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Exercise 1. Documenting a Block and Printing It Out

SIMATIC My Projecti My Station’\CPU 314%...%FC15 - <offline> 01/22/2003 10:05:50
HNetwork: 2 MANUAL Mods
"s_M/A Modelel "L _MaN“ "8F_Jog_ LT"
"T_Msh_Accept' M HAND Edge"  ect” an & TULSE
N (r WA % 0

"C_Disturbance SETH#5S —TW ET,
n4.1 3 CD | = ECIH .m

{1 ] 0
"E M/ ModeSel s
ect”
— - CV_ECD

- a5Tg108 —TV EI- SETHES

=H -F = o - =3

"ED_Conveyor M
on"

& DPULSE
- = a
~TY ET

E_ - ECD—

/

[ -
SIMATIC S7 Date: 212312012 W@l SITRAIN Traiing for
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Ex.2: Saving the Program and Hardware Configuration (PLC Copy)

-
rt‘uu} C gy = [HEC = 5 gy P20 S as i wl S i IS S, EE
=

% File Edit Insert | pLC  View Options  Window Help E

LT [ <NoFiter > ~% PaRE ®EM

") PLC Copy

-

Access Rights

Download Chrl4L
Configure. .. Chrl4k
Compile and Download Objects. ..

pload to PG N
; I

Upload Skation to PG...

WWhich module do you want ta reach?

Copy RAM Eo ROM, ..

Download User Progran ko Memory Card BRack: u =l
Save to Memory Card, .. Slat: a _|
Retrigve From Memaory Card...

Target Station: & Local

Manage M7 System...
" Can be reached by means of gateway

Dirive 4
Display Accessible Nodes Enter connection to target station:
PROFIBIS address | Module bype | Station name | Module name | Plank designation
Zhange Module Identification. ..
2 CPU 315-...
CPU Messages. ..
Display Force Walues ; _
tanitarModify Wariables Accessible Nodes
Uploads the current stat d prograrn). 1
Diagnostic/Setting g 2 . [coss 0 0 . |
PROFIBUS L IM157-1
Edit Ethernet Hode. .. View / Upd ate
Assign PEIPC Button
Cancel PG/PC Assignment

|Jpdate Firmware

|Update the Operating Swskeni... Update |
Save Service Data, .,
Cancel Help

SIMATIC S7 Date:  2/23/2012 . ? SITRAIN Training for
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Exercise 3: Archiving a Project

K JSIMATIC Manager
|File PLC ‘iew Options ‘Window Help

Mew...
‘Mew Project’ \Wizard. ..
Open, ..

Open Version 1 Projeck, ..

CErl4-M

Ilzer projects I Librariesl Sample pr-:uieu:tsl Multipruiectsl
Chrl+0

I arme | Starage path |

57 Memary Card
Memaory Card File

Py

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

SERYT 225 \57 CourseshGery] 32

Retrieve. .,

Fage Setup...
[Labeling Fields. ..
Prink Setup...

SERWZ_325 E;'\S?:EDU[SES"-.SEWE_32
Archiving - Select an archive 21x]
Llser Fresets: Save jn: Ia 57_Courses j <= 5 Ef-
Librarnies:

1 My _Project (Project) -- C:\S7_Courses\My_Proje

2 fccessible Modes -- MPI

3 SERMZ_325 (Project) -- C157_Courses)Serv?_32
4 SERM1_325 (Project) -- C157_CoursesiServl 32

My_Proje
Servl3Zs
Servz

Serva_32

Sample Projects:

Multiprojects:

o]

Exit

Saves project or library (compressed) in an archive.

Alt+F4

File name:; IM}'_pn:lie.zip

Save a3 bupe: | PKZip 4.0-Archive [.zip)

Save I

j Canizel |/

£

/

SIMATIC S7
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Exercise 4: Deleting a Project and

Retrieving It

K] SIMATIC Manager

File PLC ‘iew Options Window Help

=10l x|

P, .. ZErl+R
‘Mew Project’ Wizard. ..
Cpen... Ckr|+10

Oz METEI B IFTE) =30, Retrieving - Select an archive

2 x|

57 Memory Card »
Mermory Card File »

Loak. in: I 5 57_Courses

|« & ef Er

Mv_Proje

Delete, .
. Servl3Zs
Rearganize. ..
Serve
Manage. ..

Serv2_32
I pa ¥ _proje.zip

Archive. ..

Page Setup...
LLateling fields, ..
Prink Setup. ..

File narme: IM_'r'_I:'rDiE.Zil:I

1 My_Project (Project) -- C:157_Courses\My_Proje
2 Accessible Modes -- MPI

3 SERWZ_3Z5 (Project) - C:\37_Courses\Serve_32
4 SERY1_325 (Project) -- Ci137_CoursesiSery] 32

Files of type: | PKZip 4.0-Archive [+

Alb+F4

Exit

Gaets object From the archive,

Select destination directory

= SY5TEM [C]
== Data D)
#-1 DRIVERS
{:l Encartad3
{:l Markus
{:l PocDos
{:l Programme
#-] RECYCLER
&1 Reinhold
& 57-Projekte
= B
#-C SIMATIC-Kurse

{:l Syztem Yolume [nformation

[

] I Cancel Help

/
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If You Want to Know More

SIMATIC S7

Siemens AG 2006. All rights reserved.

Date: 2/23/2012
File: PRO1_15E.23

&

SITRAIN Training for
Automation and Industrial Solutions




SIEMENS

MMC - as Additional Data Memory on the CPU

0| 22/47|

= HEPROFINET

E-E SIMATIC
=@ cru
=& 57

Manage MF System,. .
Dirive 4

Display Accessible Modes

CPU Messages. ..
Display Force Yalues
ManitarModify Variables

Diagriostic/Setting 3

PROFIBLS k
Edit Ethermet Mode. . .

Assian PafPT

Cancel PGIPT Assignment

lUpdate Firmwate

Update the Operating Swstem.. .

Save Service Data, ..

L |

Downloading and contralling blocks and programs, modifying and monitoring modules,

QSIMATIE Manager - [##PROFINET-I0 {Component ¥iew) —- C:\Siemens'\StepT s 7proj’ 2% - |I:I|5|
% File Edit Insert | PLC  Yiew Options ‘Window Help == x|
. - _
Arccess Rights ﬂ I < Mo Filter j Vﬂl %gll %lglml *?l
Duwhluad il Syrmbalic name | Created in language | Size in the waork me. .. | T
Configure, . bl Hk |
Compilef/Download P
nmpf e/ Downloa rugrar!ws FBD % 0
Compile and Download Ohjecks, .. —
Upload ko PG
Upload Station ko PG... Egg Load Memory gg g
Copy RAM Eo ROM, .. FED 1/ 0
Download k d
ownload user program o memaryy car FBD -
Sawve to Memary Card.., < Data Memory
Retrieve fram Memaory Card. .. 4

I
4

/
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Corresponds to
“Load user program
on MC*

Currently open project
iIs compressed and
copied

PLC: Storing Data on the Memory Card

C

[inzl. H'w configuration] !
program’ iz zelected

Save to Memory Card in the PLC x|
STEP ¥ Data —

v Current user pragran Cautian! _ _ TS

The memaony card will be completely deleted if 'Current uzer =

q

[Ltiranes i eurent mulipreject I

— Other files

<m II:I M 420 M anuals_englisch j

- PROFBLE_En pd
@ kb 420_0perating Instruction, pdf
@ kb 420_Farameter List. pdf
<..
1

DAHTIA_PROT23 VESNEnbwi
DA HTIA_PROT23_VEENE Rbwi
D:AHTIA_PROT23_VE5AEnbwi

Current Selection List !
No current MMC content

Dateien laden in EPROM Memory Card auf CPU

D ateien Libertragen ins Zielsystem
Quelle: 0:457_SERV1\UbEungen\Mi420_Parameterliste. pdf

Ziel CRPU

— Starage location on PLE
' Memory Card

D ateniibertragung ine Zielzystem [3uft ...

X

! Loadimeman [F] EERRRRRRRRRERNNNNNND

Geschatzte D auer: 4 min 23 zec
PU S A e Gezamtes Datervalumen: 1.396 MB
.o" .'x Bereits iibertragen: 1.396 ME
Starts transmission UK | : » Help |
SIMATIC S7 Date: 2/23/2012 ‘ﬁ SITRAIN Training for _
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Contents are displayed

Attention! File type by
default only “S7
Projects®; if necessary,
set to “all files“

\\

Select + highlight
particular files

Retrieve Files from PLC x|
File narme | Tyre Modified
#PROFINET-10... STEP 7 Project  10.10.2005

MM4_F‘ROFIBUS... 625702 Adobe Acrob,.,  06,02,.2001
n | ©
File hame: FIRIE T 0 =T
File type? Iilfile& [*.%] )

STER ¥ projectz .2/ p]

STEP 7 Libraries [*.271)
STEP 7 Lite projects [*. k7 el | Help |

PLC: Getting Data from the Memory Card

\ _._,,5.
Dateien von Zielsystem volen x| Save W h ere ’) Dateien ubertragen ins PG
Quelle: MMA20 Parameterlizte. pdf [CPU)
- o o Ziel D:AT
Dateinames Gedndert
0 Param A dob 04 14: w1 #HR_Reise 5|
- AL LB on = . 50 #Referent Michael Jantzon Datentibertragung ins PG lauft ...
@S?-Projekt.s?p 1209598 STEP...  23.01.2004 133620
1 bl #Software [NENEENENEEENNENEEENNNNENEENE
Egd #TIA_PRO123 VS5 ) _
&1 abc Geschatzte Daver: 3 min 54 sec
0 A% NE 72 gesimt.e_; Dtatenv.olumen: ::;gg mg
&1 Documents and Settings St M= '
| | +] 1 DOTS_Swe
RECYCLER
D ateinarmne: IMM42D_F'arameterliste.pdf 1 . —I
: 1
D ateityp: |Alle Dateien [*.%) -| |
- “‘Illllll....
Ordner: | 57 cgufses e . .
k| Abbrechen | Hite | ! R % Starts transmission
%, K I AbbpEchen | Heuer Ordnerl
'.... ““ é /
SIMATIC S7 Date: 212312012 ; "ﬂ SITRAIN Training for |
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AS-I Communications System
@
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Area of Use and Basic Properties

/
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AS-I Cable

Geometrical
ribbon cable

/ \

Contacts Slave housing

yd
SI MATIC S? Date: 23.02.2012 ‘? SITRAIN Training for
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AS-i Bus

> AT

AS NG T 2w
LU L]
HE 1 )e
r I} -
MO A

n e W

Mol i Bormw

DC 20w T AA

ASI| »

Power Supply

AS-I

Modules

DP/AS-i Link 20

SIEMENS
SR I0TIB000AN

Analog Modules

SIMATIC S7
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Hardware Configuration

EE::HW Konfig - [S7-300 Station (Konfiguration) - PRO1_Kl14 Analogwerkt]
Eﬂ] Sktation Bearbeiten Einfilgen  Zielswstem  Ansicht  Extras  Fenster  Hilfe

=10 x|
=18 x|

D|[-[2 %] S sin| | 28wl

Profibus Slave :|
PS5 307 24 - AS-i Master
2 CPU 315-2 DP
f OF ] PROFIBUS_K14: DP-Mastersystern 1] /
4 F I /
5 ] DO32:DC24v/0. 5 (4] IM151-1 = (B MICROk
B [d DI8/D0gx24v /0 F ;
7 [ 21241280 ! ﬁ[‘l 00)
g =
E [ |
*| | L|_I
:l:l [100] DP#MAS- Link 20E
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Addressing AS-i slaves

- :| [100] DP/&5- Link 20E

&5 Adr, Baugruppe E-Adrezze | A-Adresze [0-Code | ID-Code | ID1-Code | ID2-Code | Komm...
LAy e S 3T -
E PPAS T f ik Z0F 7 I, > —
14 7 T N hd
’ D — -
Dridcken Sie F1, um Hilfe zu erhalte/n.’ 1 \\ So | and
// ‘\ \ ) s N
// \ \\ s N
/ 765432 10) \ 76543210~
24 slave 1 24 slave 1
25 slave 2 slave 3 25 slave 2 slave 3
267126612651 26.4]| 26 | slave4 | slave5 26 | slave4 [ slave’5 [[263]26.2126.1]26.0]|
27 slave 6 slave 7 27 slave 6 slave 7
28 slave 8 slave 9 28 slave 8 slave 9
29 | slave 10 | slave 11 29 | slave 10 | slave 11
30 | slave 12 | slave 13 30 | slave 12 | slave 13
31 | slave 14 | slave 15 31 | slave 14 | slave 15
32 | slave 16 | slave 17 32 | slave 16 | slave 17
33 | slave 18 | slave 19 33 | slave 18 | slave 19
34 | slave 20 | slave 21 34 | slave 20 | slave 21
35 | slave 22 | slave 23 35 | slave 22 | slave 23
36 | slave 24 | slave 25 36 | slave 24 | slave 25
37 | slave 26 | slave 27 37 | slave 26 | slave 27
38 | slave 28 | slave 29 38 | slave 28 | slave 29
39 | slave 30 | slave 31 39 | slave 30 | slave 31 /
SIMATIC S7 Date:  23.02.2012 ‘;i SITRAIN Training for |
File: PRO1_18E.6 L™ Automation and Industrial Solutions

Siemens AG 2005. All rights reserved.



	sitrain01_pro1_01e_the_simatic_s7_system_family.pdf
	sitrain02_training_units_and_addressing.pdf
	sitrain03_the_simatic_manager.pdf
	sitrain04_hardware_configuration.pdf
	sitrain05_block_architecture_and_the_lad.pdf
	sitrain_06_symbolic.pdf
	sitrain_07_binary_operations.pdf
	sitrain_08_digita_operations.pdf
	sitrain_09_introduction_to_profibus_dp_and_hmi.pdf
	sitrain_10_data_blocks.pdf
	sitrain_11e_fc_fb.pdf
	sitrain_12_obs.pdf
	13_analog_ processing.pdf
	14_troubleshooting.pdf
	sitrain15_documenting_saving_archiving.pdf
	sitrain18_asi_interface.pdf

