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1.

System Overview

At the end of the chapter the participant will ...

be familiar with the concept of “Totally Integrated Automation” (T.l.A.)
be familiar with the TIA Portal Information Center

have an overview of the available modules

have an overview of the new SIMATIC S7-1200/1500 system family

know the S7-300 and S7-400 automation systems

1-2
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1.1. SIMATIC S7 Overview

SIMATIC HMI

SIMATIC PG
SIMATIC PC

=2

SIMATIC Software

SIMATIC NET
5 SIMATIC
- Controller

PROFINET

AS-Interface.‘,_}; l ;

Introduction

For the operation of machines, equipment and processes in almost all areas of manufacturing
you require control elements in addition to energy supply. It must be possible to initiate, control,
monitor and end the operation of any given machine or process.

Hard-wired Programmed Controller 2 PLC

In the hard-wired controllers of the past, the program logic was
wiring of contactors and relays.

Today, programmable logic controllers are used to solve autom
program memory of an automation system does not depend on

governed by the task-specific

ation tasks. The logic stored in the
equipment design and wiring and

can be modified at any time with the help of a programming device.

Totally Integrated Automation

Production processes are no longer seen as individual partial processes, but rather as integral
components of an entire production process. The total integration of the entire automation

environment is today achieved with the help of:

e one common software environment that integrates all comp
easy to use system

e acommon data management (central database)

onents and tasks into one uniform

e acommon communication between all participating automation components

TIA-MICROL1 - System Overview
Training Document, V16.00.00
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1.2. TIA Portal Information Center

https://support.industry.siemens.com/cs/ww/en/view/65601780

Entry ID 65601780

SIEMENS
Il for b

\) >  Lingga
TIA Portal Information Center
y 4

By entering the Product/Article No. (Entry ID) 65601780, you arrive at the start page “TIA Portal -
An Overview of the Most Important Documents and Links”.

Here you will find all important documents and links about the TIA Portal as well as the controllers
S7-1200 and S7-1500.

In addition, you can get to the “TIA Portal Information Center”. Through it you can also get to all
important links and information.

TIA-MICROL - System Overview
1-4 Training Document, V16.00.00


https://support.industry.siemens.com/cs/ww/en/view/65601780

Private copy for Sabri Uzuner, sabriuzuner@duzce.edu.tr

SIMATIC TIA-MICRO1

1.3. Overview Controller

£ Engineered with TIA Portal

v

Software

@

System performance

Distributed
Controller

SIMATI
ET 200

Basic Controller
SIMATIC S7-120Q

Application complexity

Depending on the complexity, different controllers from S7-1200 to S7-1500 can be used.

TIA-MICROL - System Overview
Training Document, V16.00.00
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1.3.1. Positioning the Modular S7 Controllers

SIMATIC S7

The programmable logic controllers can be divided into the performance ranges Basic (S7-1200)
and Advanced (S7-1500).

The product range of the S7-1200 and S7-1500 will be expanded in the next few years.

TIA-MICROL - System Overview
1-6 Training Document, V16.00.00
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1.4. Overview: Available Modules

14.1. Central Modules

Standard x Q/ %
Fail-safe % %

v
Compact J % %
High x x

availability

Different functions
Different
Technology functions % % I-CRU
T-CPU

_ S7-1200 S7-1500 S7-300 S7-400

x N % <

More Information under the Link:

TIA Portal Information Center > Product information > Controllers

TIA-MICROL1 - System Overview
Training Document, V16.00.00
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1.4.2. Signal Modules (Central)

- S7-1200 S7-1500 S7-300 S7-400
DI/DQ % % %

AI/AQ Q/ Q/
F-DI/F-DQ Q/ Q/

v
x
x

AN Y

More Information under the Link:

TIA Portal Information Center > Product information > Controllers

TIA-MICRO1 - System Overview
1-8 Training Document, V16.00.00
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1.5

SIMATIC S7-1200: The Modular Mini-PLC

[SIEMENS

Features

Modular compact control system for the low-end performance range
Scaled CPU range

Extensive range of modules

Can be expanded to up to 11 modules (depending on the CPU)
Can be networked with PROFIBUS or PROFINET

Slot rules
— CM left of the CPU (number depends on the CPU)
— SM right of the CPU (number depends on the CPU)

"Total package" with CPU and I/O in one device
— integrated digital and analog I/0O
— an expansion with signal board

"Micro PLC" with integrated functions

TIA-MICROL - System Overview
Training Document, V16.00.00
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1.5.1. SIMATIC S7-1200: Modules

Communication module(s)

Signal modul
(max. 3 depending on CPU) gnal module(s)

(max. 8 depending on

\CPU)

e\ 2800

DI, DQ, DI/DQ, Al, AQ, AI/AQ

CM/CP
- Point-to-Point
(RS232, RS485) ; ; - DI, DQ, DI/DQ
-PROFIBUS Sg:r']?:li ii'gt?:r']' - Al, AQ, AIAQ
-ASi - Point-to-Point (RS485)
-GPRS or battery board | _pattery backup of real-time clock

Slot Rules
e CM left of the CPU (number depends on the CPU)
e Signal modules (digital, analog) right of the CPU (number depends on the CPU)

Signal Modules
e Digital input, output or mixed modules (24VDC, relay)

e Analog input, output or mixed modules (voltage, current, resistance, thermocouple)

Communication Modules (CM - Communication Module, CP - Communication Processor)
e Point-to-point connection (RS232, RS485)
e PROFIBUS
e ASi-Master
e Telecontrol (GPRS functionality)

Expansion Board

The CPU can be expanded with a signal board for additional onboard 1/0 or with a
communication board.

Alternatively, a battery board can be added to provide a long-term battery backup of the CPU
real-time clock.

TIA-MICRO1 - System Overview
1-10 Training Document, V16.00.00
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1.5.2. SIMATIC S7-1200: Installation and Mounting Positions

Standard
mounting rail

. [
1x expansion cable i
o

Alternative attachment

Installation
The modules are mounted on a standard mounting rail or alternatively screwed into the control
cabinet.

S7-1200 Expansion Cable

It offers additional flexibility in configuring the S7-1200 system. One expansion cable can be used
for each CPU system.

e Either between the CPU and the first SM or between two SMs

Bus Connector
It is located as a mechanical slide on the left side of each SM module.

It is mechanically attached on the right side of each CMs/CP.

Mounting Positions

A horizontal or vertical mounting is possible.

Caution!
With a vertical mounting, the maximum allowed ambient temperature is 10 °C lower.

Further information regarding technical data can be found in S7-1200 system manual (Online
support entry ID: 109741593) or in the information center “Documentation > hardware manuals >
SIMATIC controllers > SIMATIC S7-1200".

TIA-MICROL1 - System Overview
Training Document, V16.00.00 1-11
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1.5.3. SIMATIC S7-1200: Signal, Communication or Battery Board

Available boards:
» analog, digital
» RS485

» battery

Application

These boards are used for application-specific adaptation of the CPU to the requirements of the
plant. The physical size of the CPU remains unchanged.

Signal Board (SB)

o Digital signal board
— only inputs
— only outputs
— inputs and outputs

e Analog signal board
— only inputs
— only outputs
Communication Board (CB)
o RS485 interface

Battery Board (BB)

A battery board (housing for CR1025 battery) provides long-term battery backup for the CPU's
real-time clock.

e Backup time without battery board typically 20 days / minimum 12 days at 40°C

e Backup time with battery board approximately 1 year

TIA-MICRO1 - System Overview
1-12 Training Document, V16.00.00



Private copy for Sabri Uzuner, sabriuzuner@duzce.edu.tr

SIMATIC TIA-MICRO1

1.6. SIMATIC S7-1500: Modular Controller
for the Mid to Upper Performance Range

SIEMENS

SIEMENS

o Overview
Station name:
S7-1500 station_1

Highlights of the SIMATIC S7-1500 System

e Highest performance of the entire system (terminal-terminal)
High performance program execution in the CPU

High performance backplane bus

— PROFINET interface with PROFINET IO IRT on every CPU

— Automatically activated system diagnostics, right down to the
10 channel

° Trace for all CPU tags

& Tacelamn [DACE hebers i ™ R

CO% oRAR YA His =% U= [FEEa
-l
13 e S o

e CPU-Display for:

Access to MLFB, FW version and serial number
Commissioning (e.g. Setting the IP address, station name)
Backup/Restore

— Diagnostics

e Simplified programming through user-friendly new
instructions in LAD/FBD/STL MOVE

"WeigthStore®.
.= EN —3% OUT1 — PBI’T_WEighI“]
#Weight — |N ']——

TIA-MICROL - System Overview
Training Document, V16.00.00 1-13
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1.6.1. SIMATIC S7-1500: Modules

Multi-tier distributed ET200MP

(&= Single-tier assembly | max. 32 central modules in rack ”_\
4

30 3

PS/IPM  CPU DI, DQ, - Counting

U 9 @@@ @Bm

(optional) Al, AQ new powe - Position sensing
CM/CP: segment
- Point-to-Point max. 2 per rack
(RS232, RS485) for backplane bus supply of
-PROFIBUS subsequent I/O modules
-PROFINET
Slot Rules
e 1xPS/PM Slot0
e 1xCPUin Slot1
e As of Slot 2 any
Signal Modules
e Digital input modules: 24VDC, 230VAC
e Digital output modules: 24VDC, 230VAC
e Analog input modules: voltage, current, resistance, thermocouple
e Analog output modules: voltage, current

Communication Modules (CP - Communication Processor, CM - Communication Module)
e Point-to-Point connection
¢ PROFIBUS

e PROFINET
(@D CPs and CMs are both communication modules

CPs have, as a rule, somewhat more functionality than CMs (e.g. own web server,
firewall, or the like).
Technology Modules (TM - Technology Module)
e Counting

e Position sensing

TIA-MICRO1 - System Overview
1-14 Training Document, V16.00.00
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Power Supply

I/O modules in the central rack of the S7-1500 require a system power supply via the backplane
bus (communication connection to the CPU) and a load power supply (input or output circuits for

sensors/encoders and actuators).

e PM - Power Module — Load Power Supply

supplies modules with 24VDC for input and output circuits as well as sensors/encoders and

actuators

If the CPU is supplied 24V via a load power supply (PM), it supplies the system power
supply of 12W for the first inserted I/O modules.

e PS-Power System — System Power Supply

supplies S7-1500 modules in the central rack via the backplane bus

Each CPU offers a system power supply of 12W for the first inserted I/O modules.
Depending on the I/O modules used, further power segments must be set up, as

required.

A system power supply (PS) can also supply the load circuit for 24VDC modules in

addition to the CPU.

Power Supply and Power Segments of the I/O Modules

It is necessary to set up power segments in the central rack for larger configurations or
configurations with greater 1/0O module power requirements (as a rule, when using CP, CM, TM).

A maximum of 3 power segments can be set up per rack (1XCPU segment plus 2 more).

If the configuration includes additional power segments, additional system power supply modules

(PS) are inserted to the right next to the CPU. The CPU continues to control all modules of the

rack. Only the system power supply of the I/O modules is subdivided here.

Example of a Small S7-1500 Configuration

CPU

10

10

Backplane bus f

{ o

Example of an S7-1500 Cc-)r-wf“i'-dirj_ation with a 2nd. Power Segment

CPU | IO | IO | TO
L+

Backplane bus

M R

Interface Modules for Expansion Rack

There are no plans for a central multi-tier assembly. An expansion can be realized using the

distributed ET 200MP /O system.

TIA-MICROL1 - System Overview
Training Document, V16.00.00
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1.7. SIMATIC S7-1200/1500: Memory Card(s)

SIEMENS
E SIMATIC -
— S B (1)
(@) MRS :uei—/(

(@ Serial number of the SMC card

@ Product version

(3 Order number

(@ Card size

(® Slide switch for write-protect (must not be write-protected)

)/

®
N
2)

ICY)

&) written with:

e Commercially available SD card reader
o Field PG
SIMATIC Memory Card in the S7-1200: SIMATIC Memory Card in the S7-1500:
e External load memory e Load memory
e Distribution of programs e Firmware update
e Firmware update e Documentation
e Documentation e Memory Card Binding
e Memory Card Binding e Unlinked DBs
e Unlinked DBs e Archiving of data
e Module exchange without PG e Module exchange without PG

Memory Card Binding — Copy Protection

The executability of the program can be bound to the serial number of the card.

Load Memory

e S7-1500
has no integrated load memory and therefore it is imperative that a card is inserted.
e S7-1200

has an integrated load memory. Here, an inserted memory card can replace (expand) the
integrated load memory or the card can be used for program updates (distribution of
programs).
Distribution of Programs « only S7-1200
The use as Transfer card (card mode = "Transfer") is only supported by the S7-1200. Here, a
program can be downloaded into the CPU without a PG if a card is inserted.
Archiving of Data « only S7-1500

It is possible to archive process values on the card.
r\?ﬁ The use of this functionality influences the operating life of the Memory Card

TIA-MICRO1 - System Overview
1-16 Training Document, V16.00.00
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1.8. Additional Information

N

TIA-MICROL1 - System Overview
Training Document, V16.00.00
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1.8.1. ET 200SP and ET 200pro Controller

Further Information under the Link:

TIA Portal Information Center > Product information > Controllers > SIMATIC controllers in
general > Distributed Controllers

TIA-MICROL - System Overview
1-18 Training Document, V16.00.00
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1.8.2. Software Controller

A Software PLC — X

SIMATIC
SIEMENS o71500 ™ RUNISTOP

O

ERROR
MAINT

i)

Overview

Further Information under the Link:

TIA Portal Information Center > Product information > PC-Based Automation > SIMATIC
Software Controller

TIA-MICROL - System Overview
Training Document, V16.00.00 1-19
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1.8.3.

ET 200SP Open Controller “All in one”

Further Information under the Link:

1-20

TIA Portal Information Center > First steps > Getting Started > SIMATIC Open Controller -
Getting Started

TIA-MICROL - System Overview
Training Document, V16.00.00
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1.8.4. SIMATIC S7-300: Modular Automation System

Features
e Modular compact control system for the lower and middle performance range
e Scaled CPU range
e Extensive range of modules
e Can be expanded to up to 32 modules
e Backplane bus integrated in the modules

e Can be networked with the Multipoint Interface (MPI), PROFIBUS or Industrial Ethernet or
PROFINET

e Central PG/PC connection with access to all modules

e No slot rules for I/O modules

TIA-MICROL1 - System Overview
Training Document, V16.00.00
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1.8.4.1. SIMATIC S7-300: Modules

vV VYV VYV VVY v

SM: SM: SM: SM: : , FM:
(optlonal) (optlonal) DI DO DI/DO Al AO - Pomt-to-Pomt - Counting
- PROFIBUS - Positioning
- Industrial Ethernet - Closed-loop
- PROFINET control
Signal Modules (SM)

e Digital input modules: 24VDC, 120/230V AC

o Digital output modules: 24VDC, Relay

e Analog input modules: Voltage, Current, Resistance, Thermocouple

e Analog output modules: Voltage, Current

Interface Modules (IM)
The IM360/IM361 and IM365 make multi-tier configurations possible
The interface modules loop the bus from one tier to the next
Dummy Modules (DM)

The DM 370 dummy module reserves a slot for a signal module whose parameters have not yet
been assigned. A dummy module can also be used to reserve a slot for installation of an interface
module later

Function Modules (FM)
e Counting
e Positioning

e Closed-loop control

Communication Processors (CP)
e Point-to-Point connections
e PROFIBUS
e Industrial Ethernet
o PROFINET

TIA-MICRO1 - System Overview
1-22 Training Document, V16.00.00
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1.8.5. SIMATIC S7-400: Modular Automation System

Features
e The power PLC for the mid to upper performance range
e Scaled CPU range
e Extensive range of modules
e Can be expanded to over 300 modules
e Backplane bus integrated in the mounting rack

e can be networked with the Multipoint Interface (MPI), PROFIBUS or Industrial Ethernet or
PROFINET

e Central PG/PC connection with access to all modules
e Only afew slot rules

e Multicomputing (up to four CPUs can be used in the central rack)

TIA-MICROL1 - System Overview
Training Document, V16.00.00
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1.8.5.1. SIMATIC S7-400: Modules

‘

VvV VYUV Y

PS CPU SM SM SM SMCP SM FM
DI DO Al AO

1 2 L FRA R R G - N R s 14 15 18 ‘1? 18

Signal Modules (SM)
e Digital input modules: 24VDC, 120/230VAC
¢ Digital output modules: 24VDC, Relay
e Analog input modules: Voltage, Current, Resistance, Thermocouple

e Analog output modules: Voltage, Current

Interface Modules (IM)

The IM460, IM461, IM463, IM467 interface modules provide the connection between various

racks:

e URL1 (Universal Rack) with up to 18 modules
e UR2 (Universal Rack) with up to 9 modules
e ERI1 (Extension Rack) with up to 18 modules
e ER2 (Extension Rack) with up to 9 modules

Function Modules (FM)
e Counting
e Positioning

e Closed-loop control

Communication Processors (CP)
e Point-to-Point connections
e PROFIBUS
e Industrial Ethernet
e PROFINET

1-24
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Training Area Setup with S7-1200

Components of the Training Area with S7-1200

2-2

The training area for this course contains the following components:
e SIMATIC Field PG
e Training case with S7-1200, simulator and touchpanel

e Conveyor model

TIA-MICRO1 - Training Devices
Training Document V16.00.00
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2.1. Configuration of the S7-1200 Training Device

CPU 1214

Al4/AO2 DI8/DO8

Device overview

_fﬂ |M0du|e |S|0t |I address |Q address |Type Article no. Firmware
103
102
101
b FLC 1 1 _ ‘\\ CPU1214C DCDCDC BEST 214-1AGA0-0XED va.0
Al dx13BIT/AQ 2x14BIT_1 2 96..103 96..99 Shi 1234 AlHAG2 6EST 234-4HES0-0XED  %1.0
DI §iD0Q 8x24%DC_1 3 g g Sk 1223 DIB/IDQE x 24vDC  6EST 223-1BH30-0xEBD %1.0
4

Modules

The module addresses shown in the picture will be assigned in the chapter "Devices and

networks".

TIA-MICROL - Training Devices
Training Document V16.00.00
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2.2.

Simulator Setup

%113

100

10.1
10.2
10.3

10.7

11.1
11.2

S_Operat.ON

S_Right (NC)

S_Left

S_Operat.OFF| -10V

DO

P_Operation

S_Ackn.  P_Fault

S_Faultl P_Faultl
S_Fault2 P_Fault2
S_Fault3 P_Fault3

Toeooooos cocoaaas2 =

+10V
Poti

Qa1

Q43

Q46

Q46
Q47

Simulator Setup:

Together with the touchpanel, the simulator is used to operate the plant. It contains the following
components:

Addressing

2-4

14 switches, whereby the switch "S_OperationOFF" (1 0.1) is an NC contact
10 LEDs

Potentiometers for specifying or simulating analog input signals

Voltmeter for displaying the voltage set on the potentiometer

For the addressing shown in the picture, the relevant address settings must be made in the
device configuration.
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2.3.  Conveyor Model Setup

"B_Bayl""B_Bay2""B_Bay3" "B_BayLB"
(185 (18.6) (18.7) (18.0)
- 1

1

"K_Left" (Q 8.6) < -
_Left" (Q 8.6) @ - = §»"K_Right" (Q 8.5)

1 1 1 1
"S Bayl" "S_Bay2" "S_Bay3" "S_BayLB"

(18.1) (18.2) (18.3) (18.4)
"P Bayl"  "P_Bay2" "P_Bay3"  "P_BayLB"
(Q8.1) (Q8.2) (Q83) (Q8.4)

Setup

The picture shows the sensors and actuators of the conveyor model as well as the 1/O addresses
to which they are connected.
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2.4.

Training Area as Plant with Distribution Conveyor and
Touchpanel

DI ov
o b 10.0 \) S_Operat.ON
o R 101 ¥ |s_operatOFF| -10v"—%10v
- : X (NC) Poti
: 02| Y% |s_Right
103 \g S_Left bo
2 P_Operation| Q4.1
107 Y9 [S_Ackn.  P_Fault Q43
111] o S_Faultl P_Faultl Q4.6
112| 0 |s Faul2 P_Fault2 Q46
113 ¥ |s_Faul3 P_Fault3 047

Industrial
Ethernet

The Training Area as Plant with Distribution Conveyor and Touchpanel

2-6

The distribution conveyor is used to transport parts and can be operated in two different operating
modes:

e When "P_Operation" (Q4.0) is switched off...

the conveyor motor can be jogged to the right and left. For now, the simulator switches are to be
used for this, later, the associated buttons on the touchpanel.

e When "P_Operation" (Q4.0) is switched on...

parts are transported on the conveyor model from Bay 1 or 2 until they are through the light
barrier. If a transport sequence takes longer than 6 seconds, the conveyor motor is automatically
switched off and the fault is displayed on the simulator as well as on the touchpanel. Only after
the fault is acknowledged with the simulator switch or on the touchpanel, can a new transport
sequence be started.

All parts that pass the light barrier when "P_Operation" is switched on are counted. When the
ACTUAL number of transported parts reaches the SETPOINT quantity (which can be preset on
the touchpanel) it is indicated on the conveyor model LED of the light barrier bay. Only after the
message is acknowledged with the associated bay pushbutton, can a new transport sequence be
started.

The indicator lights at Bays 1 and 2 show continuous light when a new part can be placed on the
conveyor (conveyor motor is stopped and both proximity sensors are free); 1Hz flashing light at
the Bay at which a part is detected by the associated proximity sensor, however, only as long as
the conveyor has not yet been started (if parts are placed on the conveyor at both proximity
sensors, no indicator lights are to light up); 2Hz flashing light as long as the conveyor motor is
running.

The indicator light at the Light Barrier Bay shows 2Hz flashing light as long as the conveyor motor
is running and continuous light when the SETPOINT quantity has been reached.
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3.

Engineering Software TIA Portal

At the end of the chapter the participant will ...

have an overview of the scope of the engineering framework

be familiar with the engineering products and their range of
products

be familiar with the operator interface of the framework

be able to upload a program existing online

3-2
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3.1. Product Lifecycle Management

. . . e o Third party applications o » o— —a o ®
L] — . o °

[ I B —.//.—C L ] L [ I ] L I B )
. Cloud-based, open loT ecosystem: MindSphere ® »— — .
. o—/ / . . . [ . . o—\o—o .

L] Ld
Production Production 4 Production
planning engineering execution
& . )
> i@ F 4
#

Collaboration platform: Teamcenter

Suppliers and logistics

Product- Lifecycle

Products and processes are becoming more and more complex. Siemens offers solutions for the
Product Lifecycle Management (PLM) for all areas from concept development right up to the end
of product life and which make it possible to successfully develop products, produce them and
bring them to market.

Siemens’ holistic approach is to transform a traditional value-added chain into an integrated
product and production lifecycle - starting with the product design, through the production
planning, the manufacturing technology right up to production and services.

Only a fully digitalized business model can offer the strength and flexibility to accelerate
processes and to optimize production processes.

This also includes a common data storage and data management system. With “Teamcenter”,
Siemens offers the industry-leading platform for interplay in all steps of the value-added chain —
the “data backbone”.

In the holistic value-added chain, the cloud-based open loT-ecosystem “MindSphere” can be
found.

TIA-MICROL - Engineering Software
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3.2. Digital Enterprise Suite -> Answer to Industry 4.0

d-b2
Co“? léco sy
10 d

Min

TIA Portal

TIA Portal — your gateway to automation in the Digital Enterprise

The Totally Integrated Automation Portal (TIA Portal) provides you with unrestricted access to our
complete range of digitalized automation services, from digital planning and integrated
engineering to transparent operation.

The new version shortens your time to market, for example by means of simulation tools,
increases the productivity of your plant through additional diagnostics and energy management
functions, and offers you broader flexibility by connecting to the management level. The new
options benefit system integrators and machine builders as well as plant operators.

The TIA Portal is thus your perfect gateway to automation in the Digital Enterprise. As part of the
Digital Enterprise Suite along with PLM and MES, it complements the comprehensive range of
offerings from Siemens for companies on their path to Industry 4.0.

TIA-MICRO1 - Engineering Software
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3.3. TIA Portal - Central Engineering Framework

The Totally Integrated Automation Portal is the Engineering Framework
that is, it forms the framework for a consistent engineering for...

e ...programming automation systems
e ...visualizing processes

Siemens Totally Integrated Automation Portal

'SIMATIC
Controller Safety SIMATIC HMI SINAMICS

Stand-alone software packages are limited because they lack consistency and integration.

It takes a common working environment - that is, an engineering framework - to achieve full
integration and consistency of individual products.

Advantages of a Central Engineering Framework

e Uniform operator control concept for all automation tasks with common services (for example

configuration, communication, diagnostics)
e Automatic data and project consistency

e Powerful libraries covering all automation objects

The Most Important Engineering Products are:

e SIMATIC STEP 7
for PLC programming

o SIMATIC Safety
for programming fail-safe PLCs

e SIMATIC HMI
for configuring process visualization

e Startdrive
for parameterizing drives

TIA-MICROL1 - Engineering Software
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3.4. Scope of the Products

SIMATIC STEP 7

Configuration/Programming
of controllers

I
=
1ol
2]
3 Comfort Panels
S7-300 2 @ and x77 and Mobiles
o N4 (without Micro Panels) G110M
S7-1200 3 Basic Panels CU240M >V4.6
m

Communication
PROFIBUS, PROFINET, AS-i, IO-Link, Network topology

TIA Portal

The Totally Integrated Automation Portal constitutes the working environment for an integrated
engineering with SIMATIC STEP 7 V16 and SIMATIC WinCC V16.

e Central engineering framework
e Automatic data and project consistency
¢ Uniform operator control concept for all automation tasks

e Powerful libraries covering all automation objects

TIA-MICROL - Engineering Software
3-6 Training Document, V16.00.00



Private copy for Sabri Uzuner, sabriuzuner@duzce.edu.tr

SIMATIC S7-1200 Basic Course

3.4.1. STEP 7 Range of Products

STEP 7 Basic for S7-1200
SIMATIC STEP 7 e LAD, FBD, SCL

STEP 7 Professional

for S7-1200, S7-1500, S7-300, S7-400, WinAC
e LAD, FBD, SCL

® STL, GRAPH for S7-1500/ 300 / 400 / WinAC

WinCC Basic is always part of STEP 7

Option packages
e STEP 7 Safety
o PID Professional for ET200CPU, S7-300 / 400 / WinAC
e STEP 7 Easy Motion for ET200CPU / S7-300 / 400 / WinAC

S7-300

Professional

S7-1200

Basic

Communication
PROFIBUS, PROFINET, AS-i, IO-Link, Network topology

TIA-MICRO1 - Engineering Software
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3.4.2. WinCC Range of Products

Basic Panels

kS) E
@ &)
m

Communication /V/
PROFIBUS, RRQFM , AS-i, 10-Link, Network topology
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3.4.3.

Startdrive Range of Products and Licensing

G120
CUxxx and CUxxxX-2 >V4.4

G1i0M
CU240M >V4.6

Communication
PROFIBUS, PROFINET, AS-i, IO-Link, Network topology

x No additional license required & pl(fj\ STEP 7 Professional /
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3.5.

Automation License Manager

“$ii Automation License Manager
File Edit License key ‘Miew Help

I[= B3

| & e M = (B e O [Jucense keys T2 ?
E||;I Iy Deskiop
E||;I My Cornputer
L Lokaler Dakentrager (1) _gj
Daten (D!:) Skatus | Famnily | Product | ersian |
'se( s -_— SIMATIC PCS 7 CFC STEP 7 - Option 8.2
af Py p— e Downioad - SIMATIC STEP 7 STEP 7 Safety Advanced combo 14.0
— SIMATIC HMI WinCiZ Flexible 2008 Advanced 1.3
— SIMATIC HMI WinCiZ Advanced combo 14.0
— SIMATIC STERP 7 STEP 7 Professional Edition 2010 5.5
— SIMATIC STEP 7 STEP 7 Professional combo 14.0
— SIMATIC HMI WinCiZ Professional (4096) 14.0
— SIMATIC PCS 7 Logon Service 1.5
- SIMATIC HMI inCiZ Flexible 2003 Runtime {1283 1.3
-— SIMATIC HMI WinCC RT Advanced (128) 14.0

Press F1 for Help Help

-

|10 License key(s) r“m Unknown l_ l_ l_ v

|

The software for managing, controlling as well as the acquisition of new licenses.
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The Automation License Manager is part of the SIMATIC Software Installation and organizes the
licensing of the SIMATIC software.
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3.5.1. Operating Systems for PC/PGs

7

Windows 7 SP1 . m

TIA-MICROL1 - Engineering Software
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3.5.2.  Virtualization (Released Software)

STEP 7 Basic / Professional V16

WinCC Basic / Comfort / Advanced /
Professional V16

SINAMIC Safety Basic/Advanced V16

VMware Player 12.5.5
VMware Workstation 12.5.5

SIMATIC Startdrive V16

VMware vSphere Hypervisor (ESXi) 6.5

WinCC Runtime Advanced V16

AN N NN

Microsoft Hyper-V Server 2016

Guest Operating Systems
Windows 7 SP1 64-Bit (Prof. / Ultimate / Enterprise)

WinCC Runtime Professional V16

Windows 10 64-Bit (Professional / Enterprise)
Windows Server 2012 RS
Windows Server 2016

Virtualization

3-12

TIA is released for usage in virtual machines. It gives you the possibility to have different versions
installed separately on one physical machine. This is necessary with WinCC Professional or with
older versions of TIA Portal which do not run on the actual operating system.
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3.5.3. Side-by-Side Installation

Compatibility Tool for Automation and Drives

With the help of the Compatibility Tool, you can check the compatibility of the various SIMATIC
software versions, either through the TIA Portal Information Center or on the Support pages
(https://support.industry.siemens.com) under the Entry ID: 64847781.

Note

To install STEP 7 V13, V14, V15 and V16 in WINDOWS 10, STEP 7 V13 SP2 is released for
WINDOWS 10.

TIA-MICROL1 - Engineering Software
Training Document, V16.00.00 3-13
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3.6. TIA Portal: Portal View and Project View

¥ Project view

5 Siemens - DAProjectidy

Portal View
¢ Task-oriented
e Fast project entry

Open existing project ¢ Hierarchical project structuring
e  All editors, parameters and
@ Open existing project i .
e fois L ETE data accessible
o o 1 MyProjetapld DFrogectibyFropt N3N 7 15025 P
T Slenapns - D-ProjacibyPrajctidyPro)ct
et Bt Veew Insm Onine  Opmons Teols Window Melp  Totally ntegrated Autaration
S W sovepues S N WX QA 3 NGB G S Goonkiee oF Goomine | f2 " PORTAL
Ll
bl soveproiems 0 Moo v X e G M E QS soonine B Togology view | Hetwork view [ Device view | i)
g E Device overview | £
ame Tous A = Z‘
— Module Rack. Shot | address -
Name [ ] Al
First stps v ] My . S e =
o fonih S S B
& Devces & neviis ey i e o o
= [ PLC_T [CPU TS8R P D 3OO0 A 5T o 3 =3
! B teicn contguntion AL ELRTOTC ST 0 a 41 b
Ins f Bl wnling & disgnastics o = =4
& b/ Frogram Elacks s H
Help b Techmolagy ohjects i : H
¥l Eternal souree bes ] " v
N e T . — = — 5
» D FLC dutn types T ——— -
- GProperties  [Malnfo E1] % Diagnostics | %
» (g Online backups General | 10 tags | System constants | Teds | ;
» 5 Traces b General ~ Bl Enable the use of elock memory bype |~ 1
b Foilaale Address of clock memwry oy 0|
1 ¥ FROFINET intedace [x1] b Bk | 10 L
F PLC supanisicns & slsmne e 1 100 deck [ AM10.0 {tlock_10H:) E'
e b ¥ & Hrclock: [%M10.1 (clock_5Hr) H
». (i Local modules Communicacion losd — B
P i Ungrouped devices W 2.5 M dock | %M1 0.2 (Clock_2 SHr) -
+ datn %) sabom dinanantics wilelm ¥
: EEEET EY |1 setsogs

Portal View

Project View
(]
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Task-oriented mode of working

Fast project entry with user guidance

Hierarchical structuring of the project
The necessary editors open according to the task in hand

All editors, parameters and data are found in one view
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3.6.1.

Portal View

Portals @

1% Siemens - D:AProjectiyProjctiMyProjct

@Actions of the selected portal

—_Oox
Totally Integrated Automation

Hardware
and
network
configuration

Open existing project

-

@ Open existing project Gecentivused
Froject Fath Last change
@ Create new project yProjer.apl4 D:\ProjectibyProjor 31302017 21311 PM
] My_Projetapld DAKurseiby_Projot 3/13/2017 2:13:10 P
Block Editor w Migrate project ] MyProject2.apld DAKnys_1iyProject2  3/13/2017 1:35:23 FM
hiEroiecrd anld Dol ur=gihdyFroject2 31302017 1:22:54 P
U Selection window for

the selected action

DI’iV(.E . ¢ b Yelcome Tour | Migration I
parameterization

b First steps

HMI
configuration

D Installed software

|User interface language |

) Help

e || temoe |

User interface language

Accessible
device P Project view Opened project: D:AProjectitdyProjctiMyProjct

Switch to Project view

Layout of the Portal View:

Portals

Actions

o Portals for the different tasks
e Actions for the selected portal

e Selection window for the selected action

Access to devices, components and their connections

Depending on the selected portal, actions are available here that can be executed in the selected
portal. Context-sensitive help is available in every portal.

Selection Window

The selection window is available in all portals. The content of the window adapts to your current
selection.

TIA-MICROL1 - Engineering Software
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3.6.2.  Project View

W4 Siemens - D:\ProjectiMyProjctiMyProjct
Froject Edit View Insert  Online Options Tools Window Help 5,
Gf (Yl saveprojec 3 M iz 5 X D@ i T IG E R F Goonline ¥ coofling fz N IB 2 * . Task Cards RF@L
- I_/ MyProjct » PLC_1 [CPU 1513F-1 PN] (tools)
Menu bar and Eoolbar | IJ-!'J Topology view % Network view ||ﬂ'f Device view ‘ Options [EE]
] =@ | d [rcaicrnisiFe [+ @ B (GHE s =1 g
- - — -9
RS N 1_‘5‘ ';133? " 0 [4 v | Catalog 2
- 8 & &S o o ]|
B Add new device e e |7
/ & Devices & networks [ Filter Profile: | <Al [= ][] |2
L 5
Project LTI PLC 1 [cPU 1818 ] ° ] > [ al|=
: H Y Device configurstion L . N »mes -
nav.lgatlon &/ online & disgnostics | _ Working area ) T B
(PI’OjeCt tree) v g Program blocks 1 rmor o
3 :* Technology objects - _u_DQ E:
b @ Bxternal source files » [ DQ 8x24VDCI2A HF g
v [& FLCtags » [l DQ 16x24VDCI0.5A BA g
%5 Show all tags » (1 DQ 16x24vDCI0.5A ST “i
B Add newtag table | » [ DQ 16x24VDCI0.SA HF =
.j‘! Defaulttag table <l 3| [100% \-| g 3] » - DQ 32x24VDCI0.5A BA _if'
Reference » [ PLC data types A = - i ; [ DG 92:2aVDGIDISA ST 2
- b [ Werch and force tabl.. \gl‘mpemes I;.\nfa i | % Diagnostics | [l se57 52218L00-0480 = | |5
prOjeC S + [ Online backups J General h 10 tags System constants Texts | » [l DQ 32x24VDCI0.5A HF o
v [ Traces » Genersl ~ i I ] > L1
Details ] [T |5 ]» faitsafe () Set|P address in the project =|> |nformation c
view >\ Reference projects » FROFINETIntedace [l Inspector window 111 102 Article no.: | 6ES7 522-18L00-04B0] | [,
N Details view IR - Properties . 255 . 0 N
Mame Dat. Cycle Infi tout
GEe T puel (A Cemmunicationlead [~ INTO OULPU Group I
Task bar 5 pay2 ool = svstemandcockml [- Diagnostics 0.0 opened editors
(Opened editors) B_Bay3 Bool » System diagnostics T BddrEss 15 St awecty st the device Zan PO O
Portal vie 2 Overview | e . o

Project Navigation (Tree)
The Project tree contains all components and project data of an automation solution. All
components can be opened from there.

Working Area

The objects opened for editing are displayed in the working area. These objects include, for
example hardware components, blocks, PLC tag tables, screens of HMI devices etc. If several
objects are open at the same time, they are displayed in the task bar as tabs (individually or
grouped according to editors).

Task Cards
Task Cards provide tools for configuring/programming. The content of the Task Cards depends
on the object displayed in the working area.

Inspector Window

Additional information on a selected object or on executed actions is displayed in the Inspector
window. The available properties of the selected objects can also be edited here (for example,
properties of screens, screen objects, tags).

The Inspector window displays all system messages from the engineering, for example, those
resulting from generating a project. This window should always be checked for any errors and
warnings after a generation is completed.

Details View

The Details view contains a help window. In it, the elements of the configuration object selected in
the Project tree are displayed. These can be used in the active working area (by dragging them to
the working area using drag & drop).

Reference Projects

Reference projects are write-protected projects which can be used for comparison or as a
template.
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3.6.3. Menu Bar and Toolbar

| All commands which are required for working can be found in the menu bar.

vy Siemens - D:\Proje ctiyProjctiMyProjct

Edit Wiew Insert  Online Tools  Window

Create/Open/Save Cut/Copy/Paste/Delete |Delta Compilel | Upload | |WINCC RT|
project (element)
| Download | |Simu|ation|

Totally Integrated Automation

¥ co offline g2 MR » |<Searchin project- | b PORTAL

Accessible CPU Cross- Split editor | Global Search |
space

devices RUN/STOP references

Menu Bar

The menu bar contains all commands required for your work.

Toolbar

The toolbar provides buttons for frequently required commands. That way, you can access these
commands faster.
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3.6.4.

Project Tree (First Level)
Project tree m 4
. Devices
Project .
‘ | = 2
- 7] MyProjct

B Add new device
EE-U Devices & networks
[ 57_1500 [CRU 1513F-1 PN]

Devices (PLC, Panel, Drives,...) | }——

Tj Touchpanel_1 [TP700 Cornfart]
[32 G120 [G120 CUZ40E-2 PR-F]

v v v ~

E; G120_1 [G120 CU240E-2 PN-F]
E Areal

to improve the overall view » [ TP_1 [1P700 Comnfort]
p ] p_ﬂl ET2003F_1 [Ik 155-6 PR 5T]

. . M _
Device groups (optional) b UM PLCRALCPENS TSR ]

[:] Area2

i Ungrouped devices
» (8 ET2005P_0 [IM 1556 PN ST]
[1% Unassigned devices

Ungrouped
distributed /O

0@ ET2005F_1 [IM 155-6 P ST

\1 \<v

Distributed 1/O not yet assigned to a ’—/ s TP [P P AR 7 A “ Project language and

[g# common data

_riﬂ] Documentation settings

texts

4
controller 5

3 rj:] Languages & resources

—H Online access |

[ SIMATI € card Reader |

v [ Online access
v [ card ReaderfUSE memany

N

3-18

The "Project tree" window provides access to all components and project data. All components
and all available objects of a project appear in the Project tree in a tree structure and can be
opened from there by double-clicking on them.

The following actions can be carried out:
— adding new components (controllers, HMI devices etc.)
— editing existing components
— querying and modifying properties of existing components
— diagnosing accessible components

To improve clarity, objects (entire stations) can be grouped together.

Newly inserted distributed 1/Os are stored in the folder “Ungrouped devices” and can be moved to
the groups which you have created yourself.

A link to a distributed 1/O is found in the folder “Unassigned devices” until it is assigned to a
controller or master.

The folders “Common data”, “Documentation settings” and “Languages & resources” refer to the
project; the folders “Online access” and “Card Reader/USB memory” are project independent.
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3.6.4.1. Project Tree (Second Level)

AR A AP A A A A AL A A
> ] MyProject |

Project

=

PLC tags

|

Watch tables and
Force tables

'_/

Central modules

|

B Add new device
g Devices & networks
~ [[J 57_1500 [CPU 1513F-1 PN]
I evice configuration
W Online & diagnostics/_
» [ Program blocks

[ Technalogy objects

v v

External source files

-

r:g FLCtags
[ PLC data types —_ |

[z watch and force tables

- v

I~
—

-

[& online backups

?5 Traces
[ Device Proxydata\

B8 Fragram info

- v

[.f PLC supervisions & alarms
E] PLC alarm text lists
/' [ Local modules
Tl 57_1500 [CPU1513F-1 PN]
Il o1 52:24vDC HE_

Il 0o 52:24vD 0054 ST_1
Il A1 ExUNRTDITC ST_1
~ [ Distributed Ii0

= [l FROFINET 10-System (100): FMAE_1
o ET2005F [IM 155-6 PN 5T)
A 120 [3120 CU240E-2 PH-F]

|

PLC program

—| | PLC data types (UDT) |

_‘

Trace configurations and
trace recordings

_(

Assigned
distributed I/O

» a2 120 [G120 CUZ40E-2 PM-F]

e

For a better overall view, blocks can be arranged in block groups which you create yourself. This
grouping merely serves the overview of the program and has no impact on the execution of the
program. This information is not loaded into the CPU.

All central modules are stored in the folder “Local modules”.

If a device or slave was assigned to a controller or master, the device can be found in the folder
“Distributed 1/0” of the relevant controller/master.

Hiding/Showing a Structure Section

An underlying structure is indicated by the black triangle *. By clicking on the triangle, the
underlying structure level can be shown |I|—>E| or hidden again E|—>E|
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3.6.5. Task Cards
| Different Task Cards are available depending on the edited or selected object!
Options U‘J=E| Options 25 Options » Options E5]
=i — =] 2t g SH
| catalog @ > ‘Favurites E —N . = vlCPU operator panel g
EC )] re—— 3 v [Dasic objects : g
@i rofle s 7)) 2 ~ | Basic instructions H pu 57-1500 [CPU 1513F-1 FN] 3
» (i PM %S_ p:arnzea i || / A A @ ? W RUMISTOR RUN ||
P = + [ bitlogcoperations E A > ERRoR o
:;;TU g PETIMESDDEL[IDHS g @ |j — E. MAINT g
» [ DI 16x24VDC BA E » 31 Counter operations 2 > |Elements = Mode selector.  RUN 2
i X ® * [¢] comparatar operations =
:ﬂglzémz:;cm g L-II CEP:: ’ ? | < lakio] : VlCYl:Ie time ?
o] | irpe 7 % E & en B g
~ [l DI 32:24VDC HF 521 Al P = z = - . E 8
I 5557 521-1BLO0-0ABD: ] = || N ) ] —
DEE.DHXM .1CHF : g ::: zmi{ (] Tl:; w7 E s |H
o ey o | lcomols Ll |
»Tu-glqr ’ L5 ] out_hange % =h (e 0 = *ﬁ’ Shortest 0.973ms %
» [moiog 3 Al K- E EY @ E Cumentlast 1.026ms 8
I T HI| -NOT_oK- | | == 77 B J— s -
i i PR =N ——
» [ anrag || » [£] Math functions -.~ g I5/
~ [ Information 3 CAN G NE NS Load memary s
DI 32x24VDC HF 2 b3 ‘Extended instructions E:E m PDF = I ree
[T = Work memea
it o =] > [Technology — i et -
> ‘Cnmmunicatinn ; ]\7 Free:s9%
version w21 [=] > > | Optional packages V|Graphics i <l w1 > R
Which Task Cards are available depends on the products that have been installed and on the
object currently being edited or open in the working area. If all Task Cards are not visible, the
Task Card-bar can be shifted using the cursor buttons at the bottom right.
e Hardware Catalog
All the available hardware components (such as CPUs, modules etc.) can be selected in the
Hardware Catalog
e Instructions
Instructions for programming blocks;
Code templates and function list wizard for script programming (VBS as well as C scripts with
WinCC Professional)
e Toolbox
Configurable screen objects (graphics, display and operator control objects) in different panes
(basic objects, elements, controls - optional customized controls, graphics)
e Online Tools
If there is an online connection established, diagnostics and online information can be called,
such as, the current cycle time of the CPU and the configuration of the load and work memory
of the CPU. Also, the CPU can be switched to the STOP and RUN mode.
e Animations
Templates for making screen objects dynamic in different panes (movements, display, tag link
for making dynamic)
e Layout
Tools for adapting the presentation when designing screens during configuration of HMI
devices (zoom, level assignment, grid alignment, objects outside the area)
e Tasks
Classic editor functions (such as find and replacing tags, instructions etc.) are available such
here
e Libraries
Management of the local project library and global libraries
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3.6.6. Inspector Window

=) Properties |"i.'.|nfn y| ) Diagnostics

| General y" Cross-references || Compile || Syntax i_J|

|Sh0wa|lmessages |'| |
T e L T e e P St T ] P g A

Show / Hide errors, warnings or information I Indicates new

entries
|"_iJ.Info %] Diagnostics

|Q, Properties

General

SR

General
General

Information

Time stamps

& Properties |"A-'> Info y| [%] Diagnostics

Cormpilation

. | General || Cross-references || Compile || Syntax y|
Frotection 5
Attributes @\\I\|Showallmessages |'| 3
Compiling finished (errars: 1; warnings: 0) g

3
3

3
3
F

Device information " Connection information | Alarm display

2 Devices with problems

3
J
. I
¥/ Cnline status Ta Operat Device/mez Connection Message v
"5 Error, Errorin lower-level component Bl RUN 57-1500  Direke Errat, Errorin Iower—level...]}

)

3

a Error, Error in lower-level cormponent ET2005F  57-1500 Errat, Error in lower-level.

T

oy

et

Additional information on a selected object or on actions to be executed is displayed in the
Inspector window. The Inspector window consists of the following tabs:
— can be selected by clicking the tabs

i This symbol in the tab indicates new entries.

= If errors are displayed, you can jump to the error location or into the associated editor by
double-clicking on the error information.

"Properties" Area

This tab displays the properties of the object selected in the working area and editable properties
can be changed.

"Info" Area

This is the output area of the engineering. This tab displays further information for the object
selected. In addition to this, messages relating to executed actions, for example, compilation and
download of blocks to the CPU are output.

"General" tab — general status output

"Cross-references" tab — display of the current locations at which the selected object is used
"Compile" tab — status display of compilation progress

"Syntax" tab — status display for invalid programming commands

"Diagnostics" Area

This tab displays information on system diagnostics and configured alarm events

"Device information" tab— Information about the state of the devices
"Connection information" tab — detailed diagnostics of connections
"Alarm display" tab — Display of currently pending CPU alarms
"Monitor value" tab— Monitoring of structures in a block
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3.7.

Window Arrangement

W4y Siemens - D:AProjectiMyProjectityProject

Froject Edit  “iew Insert Online  Options Tools  Window  Help q
o Totally Integrated Automation Embed
G (YRl seveprojet @ X 5 5 X 0t (s T MG B B coonine FORIAL |
Project tree m 4 Float
Devices Options Blg
[ WS, =R EE8 K= e &2l z
? Favujﬂ{ EL
5 " S
s Collapse or Expand |
- g > | Bafic instructions 2
=[] MyProject [~] | Jautomatically permanently VA1 General =
{ Add new d . . |
; = (left, bottom, right)  (left, bottom, right) ~ [ Bit lagic operations @
= 4l - M. |=
= Tm PLC_1 [CPU 15TTF-... all 7:.!|— M 1 E
T Device configur.. 1] ot n . g‘
H =
% COnline & diagno.. 0 = - As..
~ g Program blocks ] - ]
K Add new black %FC1 (3 =4
Main [OE1 "Li '
ncn Ui Properties
4 FC_Conveyor... EMO
4| FC_log [FC15] N | & Properties %] Diagnostics
4 FC_Mode [FCT] Light_1 —3 E::'-ﬂ" General || Supervisions
2 FE_Auto [FB1] - 2. 3 = Ta -
@ FB_suto_DB *Q3.2 8 g E
L Light_2 —"P_Bay2" General =
<] ] $03.3 Nare: | P_Bayl |
~ | Details view Light_3 —"P_Bay3" Data type: | Bool =
(<[ w 100% Address: | %Q3.1 -
|£ﬂ. Properties Hiﬂ. Info [ retained
4 Portal view =3 Overview I-_ Main (0B1) Camment: ‘Indecamr light Bay 1 | v

The positions and characteristics of windows can be configured individually. You can hide
windows that are seldom required to enlarge the working area.
The current configuration of the engineering user interface is saved in the user profile of
Windows. When the project is saved, the positions and characteristics of windows are

automatically saved with it.

Window Arrangement Options

3-22

e When the window is ‘Expand permanently
— fixed location and fixed size on user interface
— position at left, bottom or right outside of the working area is possible

— always open, reduces the working area

e When the window is ‘Collapse automatically
— hidden at edge of user interface
— position at left, bottom or right is possible, superimposed on working area when open

¢ ‘Float’ window!! Makes sense if a 2nd monitor is used!!

— can be positioned anywhere on the user interface

— permanently covers the user interface area underneath it

default status = window closed, and tab displayed at edge of the user interface
mouse click on the tab opens the window
closed automatically the next time there is a click outside the window area

By clicking the functions in the window title bar, you can switch between the modes
"float" and "embed" or "collapse automatically" and "expand permanently".

In addition, the windows can be expanded and collapsed via the buttons

Hidden windows are opened by clicking on the tab and closed again by clicking outside the

window area.
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3.7.1.  Splitting and Arrangement of the Working Area

T4 Siemens - D:ProjectidyProjectidyProject

Split editor space
horizontally or
n vertically

Froject Edit iew Inset Online  Options Tools  Windew Pelp T ’
. otally Integrated Automation
CF i seveproje 2 M 2 B X D G IE R # coonline @ coofiine Sz (AWM € H 1] " PORTAL
MyProject » S7-1500 [CPU 1513F-1 PN] » Program blocks » FC_Jog [FC2]

Devices &
] S L, =R G @MY =12 ol & G l_j. 2
Marme g

WPt ew devics - il il $7-1500 [CPU 1513F-1 PN] » B blocks » FC_Jog [FC2 =mx I
Lict b ST PU 1513F- » Progr: ks » FC ; -
by Devices &nevworks ~ Block title: Canveyor manitoring ot [ 1 rogram hiocxs _og[Fc2] )
~ [ 57-1500 [CPU 1513F-1 PH] ornment )
Y Device configuration = ~ - 45
%] online & diagnostics ¥  Network 1: Jogtothe right WindtE 2 0, ER R %! @ @M [l TR y’ =] ?
E nE
~ g Frogram blacks o . . K
W Add new block S Editor space (working area) | |
& 0B_Cycle [0B1] R . =
B/ FC_corneyor_1 [Fo4] T L float (freely position) g
& FC Jog [FC2] : lonLeft —or » Block ti i A . g
B Fo_Mede [F1] A maximize (in the TIA Portal) =
4B FB_sAuto [FB1] = Netw{ E ) =
@ FE_tuto_0B [081] Com embed (in the TIA Portal) E
» 5 System blocks v Hetwork Z: Jogtothe left D .. . g
b L5 Technolagy objects B AEEm—— maximize (entire screen) 5
» G Extemal source files gy -
v & PLctags I T Y — - Ll
— b 3 tlngleft —o sx —_ —_ o
- ‘ Details view
[ Generat [ sup | 1<] [T 100% - —y—
C

| Fc_iog (Fca)

4 Portal view = ovenview

The windows of the editor space (working area) can be arranged as follows:

D Maximize (full size) a working area to cover the entire screen
(color depending on View online/offline)

i E Maximize a working area in the TIA Portal (Project tree, Task Card and Inspector window are
minimized) (color depending on View online/offline)

Float or release a window from the working area
(color depending on View online/offline)

Embed a window in the working area once again
(color depending on View online/offline)

Split the editor space (working area) horizontally into two windows

J_ Split the editor space (working area) vertically into two windows
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3.7.2. Keeping the Editor Window in the Foreground (when Editor Space is Split)
D:\Proje Proje Proje o
Froject Edit  “iew Insert Onlir?e ‘Options Tools  Window Help Totally Integrated Automation
(M saveproject S X = 2 X D @: 5 [ R & coonline ¥ Gooffline™ fa * PORTAL
Proje 00 P P Progra blo o
Devices BE)
o EIL?K‘%.&\**'QEEEgigiﬂﬁ.ﬁ'eaﬁatﬁ%?ﬁ—'sk ' G |E
=
N . . =3
Mame ~  Network 1: Jogtothe right Il Edltor window ~g
¥ 7 MyProject E Ll fixed 9
[ Do medades #logRight #logLeft #ConvRight =l
ﬁE'm Devices & netwarks L :/1 { ¥ y
~ [[§ 571500 [cPU1SISFIPN] |- : Lt E
u'f Device configuration =4
< [} > | [100% - —— =
% online & diagnostics " | T (T =
=~ ';:. Frogram blocks !
‘b'.f\dd new block \ 5
E
4 0B_Cycle [0B1] e N = oo P = |2
| Fc_conveyor_1 [Fod] = =N W, ﬂ = Keep actual values g Shapshot 5 59 = %
& FC_Jog [FC2] FB_Auto_DB |
e LI e Betat . Editor window for [ |
& FE_Auta [FB1] 1 <0 ~ Static J _ E
@ FB_Auto_DE [DB1] 29 = Sensor_1 Bool talfel ':-gl the next ed|t0r to E g
» [ System blocks 3, 40 = Sensor_2 Bool falfe] be Opened 7 E
» [ Technology objects w4 e Jensor_3 Bool falz T o7 &
M—‘ e P et e o AT S "
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If you work with a split editor space (working area), one of the two working areas can be fixed
(attached) by clicking on the “paper-clip” (paper-clip is vertical) so that when you open a further
editor, this first one always remains fixed in the foreground and the newly opened one always
becomes the second visible editor.

TIA-MICRO1 - Engineering Software
Training Document, V16.00.00



Private copy for Sabri Uzuner, sabriuzuner@duzce.edu.tr

SIMATIC S7-1200 Basic Course

3.7.3.

Save / Manage / Use Window Layouts

TA Siemens -
via

Project Edit Wiew

j 3 E Save project e }é

Devices

D:\yProjectiProjectiProject

Insert

Options Tools

Window Help

Marne

Support packages
Manage general station descrip
Start Automation License Mana
[#| Show reference text
w General
General| LLI Global libraries

- ] MyProject

Software updates

» g Online access
v [ card ReaderfUSE mermaory

Manage window

Scriptitext editors
Frint settings
Search in project

Cross-references

layouts

ST

¥ Hardware configuration

/) Service

Close all
Minirnize all

Mext editor
Previous editor

Ctrl+Shift+F4

Alt+Ctrl+Right
AltaCtrl+Left

[] split editor space verticgl

® Default window |

() office

More window layouts..

¥ FLC programiming

election of saved
window layouts

f Recreate the cr

Save
current setting

Shift+Alt+0

Shift+Alt+1
Shift+alt+2

Restore
last settings

Manage all windowy layouts

ST,

tanage all window layouts i
Default connection path f.. g
alarldi=pley Active | Name Description
PLC alarms N\ ® Default window layout i
b Wisualization = 0 ——
— Feyboard shortcuts o 3 ':_) Office =

The different window arrangements of the user interface can be saved and then restored.
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3.8.

Undo and Redo

18 Siemens - D:\ProjectityProje ctibdyProject

h I G

AL Tol

4]

=

Froject Edit  Wiew Insert  Online Optinn-s_ LIools, 4
j 3 E Jave project a X, i 3
Project tree s _:

Devices

FEE I

IAction, up to which
all actions are
undone

Name
* ] MyProject
B Add new device
oy Devices & netwnrks
v [ 57-1500 [CPU 1513F-1 PN]

[T Device configuration

¥ Block title:
Comment

Comment

W online & diagnostics
w | gl Frogram blocks
ﬁ.‘\dd new block
4 OB_Cycle [0B1]
48 FC_Conveyor_1 [FC4]
48 FC_Jog [FC2]

* £.4 Network 1: Jog

#logRight

Conveydr Ty

Froject  Edit  Wiew

l“}

)

T Siemens - D:AProjectMyProjectiyProject
Insert  Online

BFTH H saveprojear S X I

9 Frojett tree

K') Madify name of CPU 1513F-1 PN "PLC_1"
) Edit 'FC_Jog' (57-1500)

) Delete LAD element

Q) Project tree

) Modify data

|_

Undo last action H—/k} 4

Devices

window  Help

2
N Y

MyProject » Touchpanel [TPZ200 Com:

e
=8
=

~ h Screens
.
B Add new screen

[ conveyor

F_| Start screen

|

i

i

=z '_.';' | |§ |22|v| B I U 1
23

SITRAIN )
£3 3
- Plant }
- ON :
4

3

i

e L e e

Undo Concept of the TIA Portal

The drop-down menu shows the user in which editor the "Undo" function is executed. Closed
editors are then automatically opened. Because all actions are only undone up to the selected
action, the consistency of the project is ensured.
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3.9.

Saving a Project

T Siemens - D:\ProjectiMyProjectiMyProject

= The entire project is
always saved!

Edit  Yiew Insert  Online Options  Tools k

eproject & X = X O FINHGER

Project

T Siemens - D:\ProjectMyProjectiMyProject

Devices

Wiew Insert  Online  Options  Tools  #

' I3
iave project a Miz 3 x i 5 MG R
...L_1 [CPU 1513F-1 PN] » Progr!

Marne
¥ 7 MyProject

L

Devices

L
et =)
=

Project  Edit “iew Insert  Online  Options  Tool Marme

j H /e project a }é EE —‘é X 3 ™ ] MyFroject

B Add new device
gy Devices & netwarks
Devices

~ [ PLC_1 [CPU 1513F-1 PN] <if= #logleft i
]
!
1
3
1

Y Device configuration : V}

Including incomplete or
incorrect objects

™ h Soreens
.«
B Add new screen

[ conveyor
F ] Start screen

4 OB_Cycle [OB1] 4 Network 2: Jog to the left

4 FC_Canveyor [FCA] . ¥ Network 3: Memary bit Conwe'
SR = WS va s
-

Save

TIA-M

Regardless of the object that is open in the working area, it is always the entire project in the
current state that is saved when the Save icon is pressed, even if some objects of the project are
still incomplete or faulty [incorrect] (for example, syntax faulty blocks or symbols which have not
yet been assigned an absolute operand in the global symbol list).

If the project is closed without saving, all changes made or objects created during the session are
discarded.
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3.9.1. Archiving / Retrieving a Project
T Siemens - D:\ProjectiyProjectiMyProject
[ Project PEdit  Views Insert  Online  Options  Tools
e
L5f Hew (A2
H[ % Open Ctrl+0
Migrate project...
Cloze el
H save Ctrl+S 2
Save as.. Ctrl+5hift+5 nroie
Delete project... Ctrl+E . .
F o g . || Archiving settings
o Retrieve. E Select settings for the archiving of Froject:
LT G TR PR [ TiA Portal project rchive Create a compressed archive file
T card ReaderiliSE memary 4 v Discard restorable data or Save as...?
T Mermory card file » 4N
E Add date and time to the file name
Upgrade
o— File narne: |MyPr0ject |
Mewr file name: [MyProject_20170315_1615 |
No archiving of Search index g |Drchiv L.
and HMI Compile Result?
Archiving 1 | Cancel |
_________________________________________________________________|
Archiving
The current state of the project can be archived at any time.
When you archive projects, you can choose the following:
e TIA Portal project archive
The project is minimized (all files are reduced to their essential components) and then stored
compressed in a project archive (file with the ending zap16).
If this item is not selected, the project is saved under the given name and path as an
independent project. (Save as... without closing current project)
¢ Discard restorable data
Search index and the HMI Compile Result are not archived.
¢ Add date and time to the file name
The current date and time is added to the selected archive name.
Note
The most recently saved version of the project is archived. If the last changes to the project are
also to be included in the archive, the project must be saved before archiving.
Retrieving
Only project archives (file with the ending zap16) can be retrieved, that is, unzipped.
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3.10.

TIA Portal - Settings: User Interface Language

) Migrate project

} Close project

& Siemens - D:\ProjectiMyProjectiby

Edit Oniline

Froject Wiew  Insert

15 [ | save project & ==

Portal view

Devices

| Project view || :

} Open existing project

b Create new project

s e A o, B, B i,

User interface |

guay

Select the language in which the user interface will be displayed.

& English flle
Deutsch by

Espafiol (Espafia)
Frangais (France)
Italiano {ltalia)

& User interface language

Project

ools window  Help

de AIE x '

e @¥ Go offline

Support packages

Manage general station description files (GS0)

Totally Inteqrated Automation
PORTAL

Start Automation License Manager
#| shaw reference text

LI Global libraries 3

Name
B3 :] MyProject
B Add new device

¥ Hardware conhiguration
¥ FLC programming
STEF 7 Safety

General settings
User narme: ‘TI.A*PDrtaIVM |

wsssssEssEEEEE Z
:User interface language: ‘ English

Mnemanic:

YsmsEmEEEEEEEER Emssmmsmmsmnn?

v Show list of recently used

D nk P Simulstion
Mnemonics: -German >E/A  [if
- International - 1/Q | |
pvm "] I I

I projects: elements

sapeiqr] E” syse kit

Available User Interface Languages

The user interface language of the TIA Portal can be changed during running operation. The

following languages are available:

e German
e English
e French
e Spanish
e [talian

e Russian
e Korean

e Japanese

e Chinese (simplified)
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3.10.1. TIA Portal - Settings: Language, Storage Location, Layout

User interface |

qudy

) Open existing project PETIN
@ ‘ English :|v|:
Deutsch sk
Eszpafiol (Espafia)
Francais (France)
Italiano {ltalia)

b Create new project
b Higrate project
P Close project

&) User interface language

Select the language in which the user interface will be displayed.

Portal view

Froject Edit  Wiew Insert

Gf (% | saveprojeer & X 5 [

Window  Help
e o coofine g [M [0 % 4

Support packages

Totally Integrated Automation

PORTAL

PrOJeCt VleW |__, ] = #| show re.ferelt]ca text
LUl Global libraties »

- Manage general station description files (GSD) —
Devices Start Automation License Manager JZ
ENE
-
&
¥ Hard fi 't . -
Name ardware configuration (EimnerE Seiigs ELU
~ ] MyPraject » PLC programrming
. i User name: ‘TLA—PD!"EE' W14 | =
B Add new device STEF 7 Satery w-nm ammmmmEm =
2 Do nenuack »_Sirnulstion :\_Iserinteriace language: | English —lvl: ES
- Y . I o
[Mnemonics: -German >E/A [ MR 201 i
N sssssssssssssmsmes
- International — 1/ Q I Show list of recently used
) d j I E— ARARES ElEiEE

Language

The user interface language of the TIA Portal can be changed at any time without needing to
restart. The TIA Portal always starts in the language that was last selected.

Storage Settings

Storage location for projects:
Storage location of newly created projects and their project libraries

Storage location for libraries:
Storage location for global libraries

Layout
If the layout is reset, the original window layout arrangement of the TIA Portal is restored.
TIA-MICRO1 - Engineering Software
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3.11. Libraries

Libraries

o YW w

Own global library

Options

Local library ’_\3 Library view &

Part of the TIA Portal project

syonanngsu)

+ |Project library
EE I ] create, open, save and close
¥ L] Project library y4 Create new global library %

¥ E Types ﬁ
» [ Master copies 4 Library name: | @wnLibrary |
o
¥..Global Jibraries, ,. 2 Path: | DAFroject ]
o L %y = Author: |S|tra|n |
Global library » [L] Buttans-and-switches comment ~
(libraries) » LU Drive_Lib_57_1200_1500
Stored outside of the TIA » LUl Drive_Lib_57_300_400 =
Portal project b LUl Long Functions
» LLI Monitaring-and-control-abjects
b L) Documentation templates |' Create 1 | Cancel
b L] winac_MP e —
¥ Ll Cvmlibrary No restriction on contents
] E Types

» Blocks (FCs, FBs, DBs...)
o Pictures (screens), graphics
¢ Devices

» [0 Master copies
» [g§ comman data

e Tags ...

Marme

TR R i—

Project Library
Each project has its own library. Here, objects can be stored that are to be reused within the
project. This project library is always opened, saved, and closed together with the current project.
Global Libraries

Global libraries are stored independently of the projects and are used to store objects that are to
be used and reused in different projects.

The area of the global libraries also contains libraries supplied with the TIA Portal that, for
example, contain ready-made functions and function blocks.

Library Objects
A library is a collection of any project objects, such as, blocks, devices, PLC data types, watch
tables, screens, graphics, faceplates...

Uses of Global Libraries
Library objects can either be used as a master copy or as an instance.

e Objects from the Master copies folder are copied to the project when used.
If subsequent changes are made to this master copy, these changes are not made to the
copies in the project.

¢ Objects from the Types folder are copied to the Types folder of the project library when they
are used and an instance (location of use) is created in the project.
These objects are then stored in the local project library. The object itself is not used in the
project, rather only a reference to it.
You will find more information about libraries in the section Programming Guideline Libraries:
e “TIA Portal Information Center” > Documentation > Manuals > Control Technology

e orin the Online Support under the Entry ID: 90885040
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3.12. Help

|

> |Favurites [%
+ | Basic instructions s
MName Descriptian E
» [7] General g‘-
« |51 Bitlogic ... =

Hi| - Mormally open contact [Shift+F2]

Hi| - Mormally closed contact [ShiteeF3] ,ﬁ

&l ~(F)-  Setoperand on positive signal edge

sau

—{M}- Setoperand on negative signal edge
F_TRIG Scan RLO for positive signal edge ||
N_TRIG Scan RLO for negative signal edge

ER_TR\‘v Scan RLO for negative signal edge

F_TRI' M_TRIG means Megative Trigger

5. Qutput Q is setto "1" at a signal state
transition in the RLO from 1" to "0".

5§7-1200, 57-1500

=l M_TRIG: Scan RLO for negative signal edge
&1 The new 571500 CPU functions and
prograrnrning recommendations ata glance

"5 Bayl"

"auxEdge_neg"
"§_Bay2"

|_

T Siemens - DA prctiyProj sy

Path in the Content T

Information system

informtion System v Frogenmming b FLC » iesiruetions » instnactions ()1 700, $71500) » Basic structions (371 200, 57
| Content | Favordtes |

a3
= 5] Infomation Systen
b (B System verviess of STEP 7 andWinCT
[l 'what's newrin TIA Panal V14
* M Pieadme
* (W Installation
+ M Migrating proseccts ared peograms.
¥ [l Infroduction ta the TIA Portal
¥ (M Editing projects
+ [ Ecing project data
* [l Using ibrvies
¥ [B £t devices and nestworks
= B Progiameing s PLC
* W Pragramming bascs
¥ ] Programming sscommerdstions (57120
+ Wl Daabpes
~ Bl Incnuctiors:
= Wi rabpactions (571200, 5741
¥ [l Coample ibeasies
+ I Aaymctvoro
= I Dasic instmuchions:
= W LAD (571200 571500}
= B Dt logic operations [57-12

wWooONW @87
= || N_TRIG: Scan RLO for nagathve ... |
?
M_TRIG: Scan RLO for negative signal edge I:EI
Descriplion =

0| e Rotlowing tabes shaws B parameters of T “Scan RLO'K ngate signal eage” mstucion

Usie et “Sean FLO for negative sonal edge” instrucion 1o queny 1 1 U erange in e signal state of B resull of
J DS T CUMEnT Sonal 5128 of e FALD W T 54003l $1a8 o e

BrRYiCLS QUATY, Which 15 53ved N an #dge memaey bit (<operands), e Insnscion deicts 3 change in he ALD

Fom *1%k 0, there is a negalive signal edge.

Tha negatim signal edge s quenied sach tma T A5 5000 353 e

dulecied, he culpul @ of the nsbucion relums the sgral stals *1° for the lengh of a program cycle. In all ather caoes.

o sigrial st a1 cutpul of e Fstiuchon is 7

Nole
Modificalion of the address of the edge memory bil

Tha &3dress of 8 &dge mamory bit MUStnot B8 uBed mons Man once in 18 Eeogram, cNErsss ha bit
memoey ts overwritien. This st influences e edge evalsslon and e resull s herekee 0 IONGET uriguws
¥ area of 10 be KSaled In 3 DE (882 area 1or FE) of i e B memony

ma

Parameter

T " Data Mamary arns D son

Bl typa L aerip

18] 7 Mol chase

1] -#OTH Invert ALD. LK nput BOOL LML Cument RLO

P b Assignement 15 1
e N <Cporand> InCast BOOL MO Edige mamory i in which Fe

E "'“'LN:’;:: LD ol ha previous quary i
R =R

! saved
] 5 1 Sk oot |
L] SET_OF: St bk ek

1] -k Scan speiend

1] P et perand an

] -1 Set cpeiand oo

1] P_TAIG: Scan ALD

1 TG Scan LD

1] PTROG: Detectpos.. |
>

) | oueat | BOOL | LaMo.L I Resutol scgs svakten

Example
The Sollowing @xamle shows Fer e insscbon wors

Toainy® Tagh ¥ TG can
i 1} oL L P p—yf

“Tog_W*

Wide-ranging help functions are available for solving your tasks; these describe basic concepts,

actions and functions.

e Tooltip for information on the user interface elements, for example, instructions, input boxes,

buttons and symbols

Some tooltips provide cascades with more precise information.

E Operating instructions:

B Example:

E Factual information:

E] Reference:

Step-by-step approach for implementing a task

Practice-oriented application example with solution of an
automation task

Background information about the functions of the

TIA Portal

Detailed reference information about instructions and

objects

These are activated by clicking (Information system is opened)

e Help on the current context

For example, on menu commands by pressing the <F1> key.

¢ In the input boxes (for example, in the Properties in the Inspector window), the roll-out
provides information about the permitted value ranges and data types for the input.

Input addresses

Startaddress: |1

0

Endaddress: 9 Velue range:[0.32766]. X

3-32

Input addresses

Smraddress: | 123454 0|
M The address iz outiide 4
the CPU address range.
Hext free address: 0

End address:

Organization block:
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3.12.1.

Help (Information System)

Search

L atl 3
4 Information system

Navigation

Advanced search
(Boolean, Phrase, Fuzzy ...)

Content

%—“ Create Favorites |

—OX

Totally Integrated Automation
nformation system

/ Information System
eery rove [o1[ 7 Semen | | Content | Favorites =
Dewvices: 57-1500 - a 1= o I. ‘r A
- s Open the position in the table of
¥ ] System overview of STEP 7 and WinCC
it D filt ¥ W) Wwhat's new in TIA Partal V14 contents
7] move: Move value (571 evices Tilter » B Feodme All information at a
7] MOVE_BLK: Move block [57-1500) STL » B nstalston
MOVE_BLE: Move block (57-1200, $7-1500; SCL n the 'ortal information system, you will finy 12 background information, step-by-step ins ions and examples
» ‘] Migrating projects and programs NiTEA ForgNn g £ 0a (el i B £ T Uy g !
that you need for working with the TIA Portal
2] move_BLK: ave black (57-1500) GRAPH » M Introduction o the T4 Fortal o i
7] MOVE_BLK: Move block (57-1200, 57-1500)  LAD b ] Eting projects
A] MOVE_BLE_VARIANT: Move block (S7-1500)  GRAPH » ) Editing project dsta
7] MOVE_BLK_VARIANT: Move block (57-1500)  STL b 1) Using ibreies
7] MOVE_BLK: Move block (57-1200, 87-1500)  FBD » B Editing devices and networks
E MOVE: Mowve value (57-1200, 57-1500) FED w =) Prograrming a PLC
E MOVE: Mowe value (57-1200, 57-1500) LAD

i Moving a hardware component

[Pl BLKMOY: Move block (57-1500)

7] ELKMOY: Move block (37-1500)

7] BLEMOY: Move block (57-1500)

] ELKMOY: Move block (37-1500)

7] BLEMOY: Move block (571500

] 5_MOWE: Move character string (57-1200, .
7] MOVE_BLK_VARIANT: Move block (57-1200,
7] MOVE_BLE_VARIANT: Mave black (57-1200,
] MOWE_BLK_VARIANT: Mowe block (37-1200,
2Z] Using MOVE instructions in STL {57-1500)
A Moving actions ($7-300, 57400, 57-1500)
7] UBLKMOW: Move block uninterruptible (37
Al 11MOVF Rl K- Move hlnck unintermntible 5

Configuring d.
STL
GRAPH

SCL (57-1200.,

FBD (37120
LAD (57-120
Extended ins
scL

FBD

LAD
Pragrammin
Creating GRA,
STL

am

» ] Programming basics

» [l Frogramming recommendations |
» M Datatypes

» ] Instructions

» Ml Frogram editor

» W] Creating and managing blocks

» W] Protecting blacks

» ] Declating the block interface

¥ W] Programming data blocks

» ] Declaring PLE tags

» [l Declaring PLC dats types (UDT)
» [l Cieating L&D programs

» H] Cieating FBD programs

» ] Creating STL programs (57-300.

1 3 I T—

‘We provide further interesting information relating to the TIA Portal for you in the TIA Portal Information Center. You
require an Internet connaction to access this Information Cantar.

Click on the image to start the TIA Portal Information Center:

SiEmEns.

tart page for the
rmation Center

e Search area
In the Search area, you can perform a full-text search across all help topics.

e Navigation area
In the Navigation area, you find the (table of) Content and the Favorites.

e Contents area
The help pages are displayed in the Content area. You can open several tabs to
simultaneously display different help pages.

Contents of the Help Functions

You can show and hide the individual areas using the arrows on the window splitters. In that way,
you can close the Search area as well as the Navigation area to enlarge the Contents area.
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3.13.

Additional Information

N

3-34

TIA-MICRO1 - Engineering Software
Training Document, V16.00.00



Private copy for Sabri Uzuner, sabriuzuner@duzce.edu.tr

SIMATIC S7-1200 Basic

Course

3.13.1.

Keyboard Shortcuts of the TIA Portal

Project  Edit  Wiew

i TR L seve projest S

Insert

1% Siemens - D:\ProjectidyProjectitdyProject

Options  |Options  Tools  Window  Help

Support packages

Goonline ¥ Go offljnEw

iz [N

Totally Integrated Automation
' PORT.

AL

=
ey
w General Keyboard shortcuts Can be sorted according to : %
General (Keyboard) Shortcut, Action or Editor
Software updates - = E:
. " Shortcut o Action Editar Ll
Scriptiext editors -
Pl Scrslings 1 .»\It+Ctr|+Lf2f1: Change to previous ed\t.or General 5
. 2 Alt+Ctrl+Right Change to next open editar General =
Seartch in project - =,
3 Alt+Down Navigate down General @
Cross-references o . . @
. 4 Alt+Enter Show properties in inspector window Editor
Manage all window layouts P ||
X . m 5 Alt+Enter Show properties in dialog GRAFH
¥ Hardware configuration 1 —
. - [:3 Alt+Enter Show properties in dialog General
» PLC programiming Li i - P i
STEP 7 Safety i 7 Alt+Enter Show prop.emes in dialog Commpare editar - GRAFPH
. . il g Alt+Fa Close application General
P Simulation | A . . T . i
b @ffne &dimmais 9 Alt+F5 cl anlge. etween project view and library view Genera .
O N o Alt+F6 Toggle i Compare editor - GRAPH
» visualization 11 Alt+Fé Toggle wiew GRAFH
12 Alt+F7 Change between projectwiew and portal view General
o 13 | Alt+F8 G0 to readiwrite access Cormpare editor - GRAPH
14 AlteFE Go to readhwrite access Compare editar - GRAPH
<] i E‘Iz‘
|§. Properties ||"_i.'.|nfu y"ﬂ Diagnostics |
4 Portal view EOUer\riew I f Settings ~ Libra

The keyboard shortcuts can be displayed through the menu item Options > Settings. The view

can be sorted according to (Keyboard) Shortcut, Action and Editor.
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3.13.2. Project Migration

Migrate

hardware
|| [

FN)

| . Migrate project
> 2008 SP3

4 .
v}vmq}cﬁwz V7.0 SP3

fccos

If req. change
device type

“TIA Portal Information Center > Migration” or
Migration Guide (Customer Support Entry ID: 109478811)

What does Migration Actually Mean?
e Switch or change of a system / a technology

e "Step-by-step” modernization of the installed basis and adaptation to modern technology...

Why Migration? — Motivation for Migration
e Investment protection
e Switch to the latest engineering
e Basis for future retrofits/renovations
e Products with higher performance
e |nnovative products
e Long-term availability of products
e Reduced product time-to-market

e Lower operating costs

TIA-MICROL - Engineering Software
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3.13.2.1. Migration of STEP 7 V5.x — Projects: Supported Hardware

Effective date 1.10.2007

S7-300/ET200CPU S7-400 WinAC — Availability of Hardware

Panel PC,

Mobile Panels
X77er Panels Standard PC SCADA System
Single Station ... based on WinCC flexible RT ... based on WinCC V7 Runtime

Possible check before migration with the help of the tool: “READINESS CHECK”
(TIA Portal Information Center > Tools & Apps > Planning and Configuration
or Entry ID: 60162195 in the Online Support)

The hardware configuration for supported hardware can also be migrated. Otherwise, only the
software can be migrated and must be adjusted to the supported hardware.

To check if a specific hardware item is supported by TIA Portal, use the “READINESS CHECK”
tool which is available for download on the Support Pages (https://support.industry.siemens.com)
under the Entry ID: 60162195 or via the “TIA Portal Information Center”.

TIA-MICROL1 - Engineering Software
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3.13.3. Installation with Record Function in the Setup

I15
tup. /record
STEP7 V16 il > setup.exe /record

WinCC V16 == Install.rec
Startdrive V16 —

1A > setup.exe /gb {parameter}

1 5 |:> With progress bar
STEP7 V16
WinCC V16 > setup.exe /qn {parameter}

Startdrive V16 Without progress bar

With the command “setup.exe /record”, an installation file is created during installation. With the
help of this file, exactly the same installation can be carried out on other computers. For this, the
installation file must be saved on the computer on which the installation is to be carried out and
the installation must be started with the command setup.exe /gb {parameter} or

setup.exe /gn {parameter}. {parameter} corresponds exactly to the path in which the installation
file was saved. The installation is executed without further settings having to be made.

TIA-MICRO1 - Engineering Software
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3.13.4. Update Tool

4% Siemens —ox

Totally Integrated Automation
PORT.

I Start Installed software
b g Totally Integrated Automation Portal
Devices & N
@ Open existing project Varsion Y14 Update 1
networks - 0
TH) TIA Software Uipdater ICS Startdrive
Totally Integrated @ YIS
? Professional
sion 14 Update 1
WgonnQad: CoEWiD i .
tions
for -
Assabin upidatos Check for vedates ] - Prof |
Sontware [Sumort peckages 1| sion V14 Update 1
Proviuct v wnraion Sire Coorwriona Stahum natedl
il O |swascsowaiavis  [viouessd | weses [ vowew | |ESEEEE |
P opeions ]
) Totaty Woegrated Aut General L _raint | Check for updates B
EMATIC WinCC
. Pathto the "My downloads” folder:
EMATIC WinCC
SMATC STEP T |C:UJsers\TIA-Ponal W1 4 Downloadst Browse
SMATIC WinCC
@ WCC Runtime Adve Server used to check for updates % E [
SMATIC WinCx  TIA Software Update Server
[ weccmatme ot @ | serdefined server - -
SATIC Server of the available Updates
Server URL:  |https:1192.168.145. 24/ pclate]
and Support Packages
¥ Checkfor updates daily
€ o com clase the Tk Sornn A V oK Cancel
i _

Update Tool
You can search for updates in the dialog “Installed software”.

e Startvia: Portal view: Start > Installed software > Check for updates
Project view: Help > Installed software > Check for updates

e Checks and informs about possible updates of installed software
e Download of updates
e Pause / Continue downloads

e Installation of Updates
Options:
e Location for Download Files

Server used to check for updates.

You can choose either the TIA Automation Software Update Server or a user-defined server on

which the updates are provided by an Administrator.

e Check for updates daily
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Devices & Networks:
Online Functions and Hardware Configuration

At the end of the chapter the participant will ...
be able to establish an online connection between PG and
CPU via Industrial Ethernet

be able to use online functions to start and stop the CPU and
to reset it to factory settings

be able to create and parameterize a new station

be able to create and parameterize a setpoint (offline)
configuration

be familiar with addressing the input and output modules of an
S7-1200 and be able to do it

4-2
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4.1. Online Tools, Configuring and Parameterizing the Hardware

= A C)
- .
& Go online e
Devices = Topology view iy Network view 'f Device view H Options
. - = x . LR LS
] | d¢ [s7-cPulcruT214c] 2T = s Device overview ® |
E 'II-II-II-III‘ |CPU 1
: odule Slot | address i operator pane
v | ] TIA_MICRO_Loe Y14 00~ online — Status, @LE " 57-CPU 1 A
. : : i - 57-CPU [CPU 1214CDODGIDE] —
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offline — Configuration, AT e ERROR [ sop
IY evice configurstion Parameterization HSC_1 116 1000.... ST s
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» kgl Program blacks A H3C_3 118 1008... <] w ]
s 0 =
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» External source files | HsC S 120 1018 =
x 5 s 120 1016 2|
b L@ PLCtags HSC_6 121 1020
» [ PLC data types Fulse_1 1352
» I;,l Watch and force ta Fu\se_z 133
» [ Online backups Pu\sga 134 =
= = ms
Al } = ”a‘:esml Fulse_4 135 150
= » PFROFINET-Schnittstella_1 11
~ [ Reference projects A1 41 3BITIHG 221 4BIT_1 2 35,103 Shorest: ro00ms ||
m
E{ j Dl BIDC Bx24VDC_1 3 8 Currentilast: 1.000 ms
b MyFrojekt2_Lisung <[l 100% x| —— & i [ <] [
|§. Properties H"i.'. Info uﬂ Diagnostics ‘ e | Memory
| & 2 —
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— Load memory
[$ceneral Shart designation: | CPU 1214C DUDGDE [~ | —
P FROFINET interface [X1] E- Description: | Work memany 100 KB; 24%DC power suppl: —
» DI14IDG 10 " DI14 x 24%DC SINK/SOURCE, DG 0 x 24D = Work memory
) A2 Ll Al2 on board; 6 high-speed counters and £ | Free:99%
» outputs on board; signal board expands o )
» AQ1 signal board E board IfQ; up to 3 communication module Ret
= = L a serial cnmmunicatinn: un tn & sinnal ll |
> | Details view (<] [ ] <] w | BRnA [

Online Tools

An online connection to the CPU permits diagnostics and status information for all modules to be
accessed.

With CPUs that can be accessed onling, the "Online tools" task card and additional status
information (cycle time statistics and memory load) can be called.
Configuring and Parameterizing the Hardware

Almost all devices or components of an automation solution such as PLCs or touchpanels can be
assigned parameters. The parameter assignment of the devices and network settings required for
commissioning is handled using the Hardware and Network Editor.

With this, for example, all components of an Ethernet network are assigned IP addresses via
which they communicate during later operation.

But even inside the automation device, address areas of the I/O modules must be specified and
the cycle monitoring time of the CPU must be set, for example.
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4.2. Online Connection via Industrial Ethernet:
IP Address and Subnet Mask

SILMIKE

@

c

2

i
Industrial
MAC Address:  08-00-06-01-74-10 MAC Address:  08-00-06-01-74-20
Subnet Mask: 255.255.255 0 Subnet Mask: 255.255.255.0
IP Address: 192.168.11110 | IP Address: 192.168.111 12
éuf)_net | | Device ['Subnet | | Device

Internet Protocol

Internet Protocol (IP) is the basis for all TCP/IP networks. It creates the so-called datagrams (data
packets specially tailored to the Internet protocol) and handles their transport within the local
subnet or their "routing" (forwarding) to other subnets.

IP Addresses

IP addresses are not assigned to a specific computer, but rather to the network interfaces of the
computer. A computer with several network connections (for example routers) must therefore be
assigned an IP address for each connection.

IP addresses consist of 4 bytes. With the dot notation, each byte of the IP address is expressed
by a decimal number between 0 and 255. The four decimal numbers are separated by dots
(see picture).

MAC Address

Every Ethernet interface is assigned a fixed address by the manufacturer that is unique
worldwide. This address is referred to as the hardware or MAC address (Media Access Control).
It is stored on the network card and uniquely identifies the Ethernet interface in a local network.
Cooperation among the manufacturers ensures that the address is unique worldwide.

Subnet Mask

The subnet mask specifies which IP addresses in the local network can be accessed. It separates
the IP address into the network and device part.

Only IP addresses whose network part is the same can be accessed.
e.g.. Subnet mask = 255.255.255.0 and IP address = 192.168.111.10
accessible IP addresses: 192.168.111.1 to0 192.168.111.254
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4.2.1. Online Connection: Assigning an IP Address for the PG

gEEEEEEEEEsEsEEEEEEESEEEEEEEEEEEEE,

Contral Panel Home o L"- LAM-Connection 4 L-'. LAN-Connection 2
» 5 Metwork cable unplugged == Network cable unplugged
.

:.X ST Intel(R) 825741 Gigabit Network C... 3 3 GED Intel(R) 42577LM Gigabit Network...

Managewirelessn ork@ -------------------'-_-I--------.o
smssEEsEsssssEEEssssEEy - i i ]
» LAN-Connection Plopemsi} F‘

] i A
* Change adapter settings i 75 ¢
. U N Internet Protocol Version 4 (TCP/IPv4) Plll\\‘sertis E
asssEEsEssEEsEssEEEEEEs Networking | Sharing
Change advanced sharing Gereral |
SEttiﬂgi Connect using:
uF  Intel(R) 825741 Gigabit Network Connection You can get IP settings assigned automatically if your network sup;
= & | this capability. Otherwise, you need to ask your network administr:
for the appropriate IP settings.
[ Configure...
e . This connection uses the following items: ) Obtai P add tomaticall
sx Network and Sharing Center _ -/ Hhiaan i address aufomatcaly
& Client for Microsoft Networles & (@) Use the following IP address:
3=} 0S Packst Scheduler P sddress: " es 1 111 o
Bl File and Printer Sharing for Microsoft Networks L adaress: . ) ) ) :
~&. SIMATIC Industrial Ethemet {150} 7 Subnet mask: W 255.355.255. O .
¥ - PROFINET I0 RT-Protocol V2.0 | Default aate L
Con L i daternet Ewtpeal Versian & ICR/ Pyl st gatenay: o
it L2 B Intemet Frotocol Version 4 (TCP/IPv4) | -
epfmasascamananypannnannas | | 1 parme g dnpnn, st tiesl
T 1+
.
Install... Uninstall . Properties o
Description MTETTETRET] 14

Transmission Control Protocol//Intemet Protocol. The defautt
wide area network protocol that provides communication
across diverse interconnected networks.

IP Address of the Programming Device
The setting of the PG’s IP address can be made as shown in the picture.

If an online connection is to be established between the programming device and the CPU, both
devices must be assigned the same subnet mask and IP addresses which are in the same
subnet.
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4.3.

Default for Online Access and Visible Interfaces

W44 Siemens - D:ACoursesWyProjectiMyProject

Project  Edit  WView Insert
j’ E H Save project 5

L

£t

¥ ] MyProject

B Add new device
oy Devices & networks

[ PLC_1 [CPU1513F-1 PN]

3

v [ Ungrouped devices
b gk Common data
b
3

fj]] Documentation settings

':ﬁ Languages & resoutces

-

> g Online access

Online

T
Devices

Help

Options  |Tools  Window

Support packages

Manage general station description files (3500
Start Autornation License Manager

ﬂ Show reference text

Ll Global libraries

e MR X

Totally Integrated Automation
PORTAL

» Eonnection path far anline access

} FLC programrming
STEF 7 Safety

b Simulation
A YT
"» Online & diagnostics

R N .
¢ Default connection path for online access

. Type of the PG/PC interface:

syse kit

.

f Displayhide interfaces

%[0 Intel(Ry Ethemnet Connection (2) 1215-CM
} Eu Intel(R) 1210 Gigabit Network Connection | &

» [ ¢P5711 [FROFIBUS]
v R PLCSIM [PNAE]

3 n_w Card ReaderfUSE mernory

]
sa|

EpnEgEme e

b Wisualization

I

emmEEEEE

N s NN NN SN NN EEEE SN EEEEEEEEEEEEEEEEEEEES

i Displayfhide interfaces

Mame

COM [RS232/PFI multi-master cable]
CPFS711 [FROFIBUS]

Intel(R}) 1210 Gigabit Metwork Connection
PCinternal [Local]

PLCSIM [PME]

TeleService [Automatic protocol detection]

USE [$7USE]

o L
i &1
B PHiIE =15
. . : e
FGIFC interface: ﬁlnte\(k}I21DG\gabltNetworkConnectmn |'|l o
" |
E Display the dialog for setting the default 1
connection path for online access. «

.

[W) Display in the project tree

SRR
B

| Apply | | Cancel

In the Settings, you can have a default setting for the connection path for online access(es).

In the Online access folder, all possible interfaces of the PG/PC are displayed. Because not all of
these are required or can be used, interfaces can be hidden for better clarity.
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4.4. Online Access: Accessible Devices

D-\Co o Proie Pro;e
Project Edit “iew Insert  Online  Options  Tools  Window  Help 1

G [ saveproject 3 M 2= 2 X @ 5 IG E R § coonline ¥ 6o offline ;ﬁah;imm x ] L

; Type ofthe FUPCintednes @ mon @_
PGP itedece: I inmel®) 7110 Grgabt Network Connecoon 1] @11

Accessible nodes of the sebected nterface

Project tree

Devices

e
£

4 hiyProject i
--HT-‘--y-_-J------------------------. i Device ppe Ienedace ppe | Address MAC address
1)~ m Online access ul e1200sp  ETIO0FF 150 - 001818210930
pedisssssansnsannannannnnnnnnnns
Y Dizplayhide intefaces _{ EElChESRE IRUiRC JEN e kil ARABLLEN colslala i |y all de
[-1H plet TS 192168111102 28.63-36-65.61.5C

» iﬂ Intel{F) Ethetnet Connection (2) 121 9-LM ﬁ",
2 ) [ intel(R) 1210 Gigabit Netwark Connection T
52 Update accessible devices
3) [m ple 1152168111102
[ E| touchpanel [192.168.111.101]
b [ et200sp [00-16-16-21-09-30]
» Eﬂ CPS711 [PROFIBUS]
» [ PLCSIM [PRIAE]
v [ card ReaderilISE memary

3 ) mansearch |
Oniling status informetion: [ Disphay only emor mETFages
1, Found accessible device plc_1 [192.168.111.102) A
0 scan complezed. 3 devites bound
g heniedng devicr informatian

Fezn and slormation retremal completed w

1. Online access or
Accessible devices Drive . 1
(Project or Portal view) o :

2F

2. Select interface for the alizatio
search

T P P P

3. Update accessible devices MELLD
or Start search

» | Details view

4 Portal view

Accessible Devices in the Portal View

This function provides the option of fast access (for example for service purposes) even when
there is no offline project data for the target systems on the PG.

All accessible, programmable modules (CPUs, FMs CPs, HMI devices) are listed in the Portal
view, even if they are in other subnets.

Access Online Functions —» Show Button

Whenever there is an attempt to access a module online with the "Show" button which is in a
different subnet from the PG, a dialog opens asking whether an additional IP address should be
assigned to the PG.

Following confirmation, an additional IP address is assigned to the PG that is in the same subnet
as the address of the CPU. After that, all online functions can be used.

Assign IP address (0132:0000171) %

I Assign IP address

To execute this function the PGIPC requires an additional IF address in the
same subnet as the PLC.

EF@ Yes i| Mo
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4.4.1. Accessible Devices: Online & Diagnostics, Task Card: Online Tools

Devices Options el
£ % | ¥ Diagnostics [ - ke
- = . General - =
5 e | CPU operator panel £e
- ,—:m Online acoess iagnostic status Module b:g
{ Displayhide interfaces Diagnastics buffer s7-CPU 1921681111021 [PV 1. L5
~ [ 1) Intelip) 52574L Gigabit Metw.. &, Gl Shortdesignatian: | CPU1214C DADODC W Run/sTOR =f
ﬂun? Update accessible devices B Article nurnber: | 6EST 214-14G40-0XB0 ERROR STaF =
(= » FROFIMET interface [.. B,
¥ sTenul1920 68 111020 . Hardyrares | 1 o
" y Onling 2 diagnostics :E:>unctmns LA . =
' Fiffrare: |V 4.2.1 bl 1
» ‘;5. Program blocks I3 ” I ‘
s . L Wersion of the Tl Fakalproject: [v14 =
3 r_iﬂTechnDIDgyobJacts N V|Cyl:le e (]
b Lig FLC data types L [
» |5 touchpanel [192.168.111... N s
v [0 Intelif) 582579LM Gigabit Met... T F Rack: |0 3
3 :ﬂ Intel(R) Cantrina(R) Advance... slot: |1 1
v (7 cPs711 [PROFIBUS] . | B
» [ PLCSIM [PNIE] b} e
b (5P Card ReaderfUSE mermory Module information
Shortest: 1.000 s
il A= @ Currentflast: 1.000 ms
Flant designation: Longest: 3.000 ms
Location 1D
<| [T RE A i ] <[m
> |Reference projects ngperties |"_i.'.lnfn | 2] Diagnostics
¥ | Details view [ General [ Crosssreferences [ Compil | * |Memnry

CPU Operator Panel: Mode Selector Switch
The operating mode of the CPU can be changed.

e RUN — STOP:
If there is a change from RUN to STOP, the CPU terminates the running user program.

e STOP — RUN:
If there is a change from STOP to RUN, the CPU performs a restart.
Cycle Time:

"Shortest”, "Current” and "Longest" are the cycle times since the last CPU restart

With a Memory Reset (MRES), a CPU reset is carried out:

e All user data (even the retentive) is deleted (delete work memory)
(process images, memory bits, timers, counters, all program/data blocks)

e Retained are IP addresses, the retentive part of the diagnostics buffer, operating hours
counter, time-of-day
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4.4.2. Accessible Devices: Online & Diagnostics: Diagnostics Buffer

Devices
yle : il
k| ~ BiEgiesiEs Mo, Date and time Event
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,,,,,,,,,,,,,,, e A BN Y :
] Shiine & diagnastics E:>‘"“'°"5 7 6/9/2017 5:13:09.813 P Fower off - CPU changes from RUN to NOPOWER mode o
v Lgl Program blocks g 6/9/2017 5:13:09.732 PM Supply valtage missing o =3
» [ Technology objects ] B/92017 4:57:51 455 PM igh lirmnit exceeded =

‘
» g PLC data types il Freeze display
» [ touchpanel [192.168.111.. i
¥ [ Intel(f) 82579LM Gigabit M F . i i
L el igabit Net.. 1@ Details o\en Details for the entry line
¥ L1 Intel(R) Centrinn (f) Advance 1) Selected above
v [ CPE711 [PROFIBUS] ] Details on event: |1 of  [d8]
» [ PLCSIM [FRAE] i
~ Module: |— /
P [ Card Reader/USE memory v
Rackislot: |— /
y A
Description: Errorf\gh lirnit exceeded
HW_ID= 270, Input channel number 0
k] [ 1] i

Online Access to the CPU

If the PG and the target system (for example CPU) are in the same subnet, various Online &
diagnostics functions are available in the "Accessible devices" function.

e in the working area of the TIA Portal

¢ inthe "Online tools" task card (see next page)

Diagnostics Buffer

The diagnostics buffer is a buffered memory area on the CPU organized as a circular buffer.
It contains all diagnostics events (error alarms, diagnostics interrupts, start-up information etc.)
of the CPU in the order in which they occurred. The highest entry is the last event to occur.

All events can be displayed on the programming device in plain language and in the order in
which they occurred.

= All events can be displayed on the programming device in plain language and in the
order in which they occurred. In addition, some of the diagnostics buffer is not buffered
with Power OFF (only a part is retentive).

e Number of entries, 1000 to 3200
e Of that, retentive 250 to 500

Details on Event
Some additional information is also provided for the selected event in the "Details on event" box:
e Event name and number

e Additional information depending on the event, such as, the address of the instruction that
caused the event etc.
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4.4.3. Accessible Devices: Online & Diagnostics:

IP Address, Name, Time, FW Update, Memory Card
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e Set Time (of Day)
Each S7 CPU has a real-time clock that can be set here.

e Assign IP Address
As long as no IP address has been specified already by a hardware configuration that was
downloaded earlier, this can be assigned or modified here (this function is also available
when the PG/PC and the CPU are not assigned to the same subnet).

e Resetto Factory Settings
Unlike the "memory reset”, all the memory areas of the CPU (work, load and retentive
memory, diagnostics buffer and time) are deleted. Optionally (see dialog in the picture), the
IP address can also be deleted so that the CPU then only has a MAC address (Media Access
Control).

e Format Memory Card
The CPU memory card can also be deleted in the CPU via this online function. After that, the
CPU only has its IP address. All other data (including the device configuration) is deleted.
The card cannot be deleted in the card reader via the Project tree. Device configuration and
blocks have a gray background, that is, are write-protected (only status information or open
with a double-click).

e Assign Name
In PROFINET, each device must be assigned a unique device name that is stored retentively
on the device. The device name identifies a distributed 1/0O module (PROFINET 10) and
allows module replacement without a PG/PC.

e Firmware Update

4-10

Here, the firmware version of the device and the modules can be updated. Under
"Diagnostics -> General", the current firmware version is displayed.

Caution: If the CPU and Display must be updated, first the Display and
then the CPU.
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4.5. SIMATIC S7-1200/1500: Memory Concept for CPU Memory Reset

Wwith Memory Reset...

(1) internal memory areas
(system memory, entire data
and code working memory)

Time-of-day] | Operating L1 1p addresses

hours counter L
\_/__

are deleted internal Flash Dlagnostlcs
m buffer
(@ the user program and the L —
hardware configuration as well Load memory.
as active Force jobs are i
copied from the load memory EFOVCQ jobs

@O <=

internal Flash

=

Reten ory

F.| Force
jobs

. Data working mem
inserted FlashCard 9

Load memory

CPU Memory Reset
What to do:

e STEP 7 online function - MRES in "CPU operator panel" of "Test" and "Online tools" Task
Cards

e Display (only S7-1500) — Main menu "Settings", submenu "Memory reset"
e CPU mode selector switch (with inserted memory card)

Impact

e An existing online connection between PG/PC and the CPU is disconnected

e The entire RAM work memory is deleted, including all user data (process images, bit
memories, counters, timers, all program/data blocks, even the retentive ones)

e Retained are IP addresses, diagnostic buffer, operating hours counter, CPU time-of-da.

e After that, the CPU copies all data relevant for execution into the RAM work memory from the
memory card. (Data relevant for execution: device configuration, program blocks, data blocks,
current Force jobs)
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45.1. SIMATIC S7-1200/1500: Memory Concept for CPU Reset to Factory Settings

Wwith Reset to factory
settings...

internal memory areas (incl.
time-of-day, diagnostics buffer,
operating hours counter) and
module parameters are deleted

(== IP addresses query in STEP7

(@ the user program, the
hardware configuration and
active Force jobs are copied
from the external load memory
(SMC)

F.| Force
jobs

inserted Flash Card

Ti =day
internal Flash i i
S
L5 emor vl
rce jol

Data working mem

S CO

internal Flash

Rete

ory

Load memory

CPU Reset to Factory Settings
What to do

e STEP 7 online function — MRES in "CPU operator panel" of "Test" and "Online tools" Task
Cards

e Display (only S7-1500) — Main menu "Settings", submenu "Memory reset"— Factory Defaults
e Mode selector switch (only without memory card)

Impact

e An existing online connection between PG/PC and the CPU is disconnected

e The entire RAM work memory is deleted, including all user data (process images, bit
memories, counters, timers, all program/data blocks, even the retentive ones, diagnostic
buffer), IP addresses are deleted if this is selected in STEP 7

e AllIP addresses are retained if this was specified in STEP 7

If a memory card is inserted (or is already inserted), the CPU copies all data relevant for
execution into the internal RAM work memory from the memory card. (Data relevant for
execution: device configuration incl. IP address, program blocks, data blocks, current Force jobs).
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4.5.2.

Card Reader / USB Memory Device
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{ Mumberofblocks: | b g Fragiarm blocks Serisl nurber
1 : ; st
3 Characteristics of the memory card 4 h—# Technalogy objects S -
! oernumber » (i FLC data types B e card mace

-
f Module type: [Nicro Memery Card 4 :E online card data  wa==""" cardpe: |Frogram -
4 Logical capacity: $ 1] ! (G:) EXT_STORGE [Prograrm] . Flease select..
.
Serial number: * T reader_1 aseop” Transter i
Update firrmeare
- E (D:\cardreader) [Program]
E Systern data
g
5—5‘. b = Program b|00k§ Removable media:
. 4 r_f“ Technology objects SMC
o b g PLC data types

y [ onii i external hard drive
L= Unling car ata

Internal/external prommer:

USB memory device
* T internal prommer

» B Memony card
» Hm Micro Mernary Card

Reader_X (user-defined memory):
Folder on hard drive

Memory Card
Micro Memory Card

Card Reader / USB Memory

In the Card Reader/USB memory folder, you can access an SMC inserted in the SD Reader, the
internal/external prommer, removable (media) devices or user-defined folders.

Card Type of the SIMATIC Card for S7-1200/1500:

The SIMATIC Memory Card is used as a Program card or a Transfer card or for Firmware
Updates. Before the relevant data is stored on the SMC, the card type must be selected as
shown in the picture.

S7-300/400:

SIMATIC Memory Card as Program Card:

The card contains all configuration and parameterization data for the station as well as the
entire user program with documentation. During operation, the card must remain inserted in
the CPU because it is used as a replacement for the internal CPU load memory which
remains unused.

SIMATIC Memory Card as Transfer Card (only for S7-1200):

The card contains the same data as a Program card, but it doesn’t have to remain inserted
during operation. After inserting the card and subsequent Power ON, all data is copied into
the internal load memory of the CPU. Then the card must be removed and a restart must take
place.

SIMATIC Memory Card to Update Firmware:
The SIMATIC Memory Card contains the files required for a firmware update. After execution,
the SIMATIC Memory Card must be removed.

An S7-300 or S7-400 CPU does not have an SMC as load memory but a Memory Card or
Micro Memory Card. You can only access these cards with the help of an internal or external
prommer.

Note: A SIMATIC Field PG has an internal prommer.
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4.6.

Uploading a Hardware Station into the Project (1)
(Hardware with Parameterization and Software)

Project

[#%

Mame

PP
j 3 H 5B Sirmulstion
Projel:-t tre Stop runtimelsimulation

- :E Download to device
Devices Extended download to device. ..

T8 D:\ProjectitdyProjctidyProjct

Edit ‘“iew Insert Options Tools ¥

RV W A S

Download and reset PLC prograrm

..

»
»
»
»
!
v g

Dowenload user program to Mermory Card
Fraje M. Snapshot of the actual values
ﬁg - M8, | oad snapshats a5 actual values
Egi D W), Load startvalues as actualvalues
% u "ji Upload from device (software)
Uploac i
i’y Uploa
C -
:’ Backup from online device
D
HM| Device maintenance
@ L4
Online access

Card Reader/USE m...

["|Flash LED

Totally Integrated Automation
PORT.

Upload device to PG/PC

Type of the PGIFC interface;
PGIPC interface:

Accessible nodes of the selected interface;

AL

[ intel{R) 1210 Gigabit Network Connection [+ '(‘)

Device » Device type Inteface ype  Address MAC address

touchpanel SIMATIC-HMI PNIE 192.168.111.101  00-18-1B-26-2C-B6
ple_1 CPU 1513F-1 PN PNIE 192.168.111.102  28-63-36-95-60-3F
er200sp IM 155-6 PN ST PNIE 192.168.111.104  00-18-1B-21-08-C6
gl2o G120 CU240E-2 ... PNIE 192168111120  00-1F-F8-FO-97-DS

Online status infarmation:

Select device

g | Details view

4 Portal view

=

€ scan completed. 4 devices found.
22 Rewieving device informatian...
scan and information retrieval completed

1 Scanmingtor devices campleted tor int..

[ Display anly error messages

I <Juls]

Upload Gancel

Unlike the option “Upload actual configuration without parameterization”, an already existing
configuration of an S7 station can be read out using the function “Upload device as new station”.

This is then necessary when the appropriate offline station doesn’t exist on the PG. After reading
out the S7 station, the hardware as well as the program can be adjusted or modified, saved and

downloaded into the CPU.

Requirement:

4-14

The station already has a configuration.
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4.6.1.

Uploading a Hardware Station into the Project (2)

(Hardware with Parameterization and Software)

T4 Siemens - D:\ProjectiMyProje ctiMyProject

Froject Edit  “iew Insert  Online

MyProject

b Devices & networks

FH e @ X B D X! I
}

Devices

s
]
[

AP

4

~ ] MyProject
ﬁb' Add new device
ﬁf'm Devices & networks
W I'I. PLC_1 [CPU T5TTF-1 PM]
I vevice configuration

PLC 1 ]

FRAE_1

e e

v PLC_1 [CPU 1513F-1 PN]

|§ Topology view "EE‘n Netwaork view ”—l]'f Device view |
Metwork| £} Connections bl Relations e !’g == 4 =
PLC_1 G120 ET2003P
CPLU 1513F-1 PN G120 CU240E-2 IM 155-6 PM ST
FLC_1

Bojeyed arempiey 5

po=]

|E Topology view ||5&h Metwork view

ﬁ Online & diagnostics

= gl Frogram blacks
ﬁAdd new block
4B Main [OB1]
48 FC_ConveyorAuto [FC4]
48 FC_Jog [FC15)
4 FC_Mode [FC1]
4 FE_Auto [FE1]
@ FE_Auto_DE [DE1]

b L3 Technology ohjects

» External source files

=7 I‘a FLCtags
zé Show all tags
B ~dd new tag table
:;-’ Default tag table [37]

[&
Lo ¥ L8 FLC data types

I
"“-‘"'Hwwwv"“'—"-v-.nJ--4-‘\-ueuv—'\u—-u-vunl.l..”--u—r--s-.._/‘—vw\-—"\'J'La-l—-'w—'

d [FLcv[cPusTSF RN [w] L) B (O
&S P & &

& & e W

Gojeles arempiey (£

$]00) AUIUQ <]

Station with project

After the device is uploaded, the entire station (central and distributed hardware with
parameterization, the entire program with comments and symbols) is available to the user offline

for further processing.

Station without project

If just an IP address has been assigned without transferring a project, only the central hardware

without configuration is available.
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4.6.2. Adding an unspecific CPU

Add new device

Dewvice name

[PLC1 |

~ [ sIMATIC 57-1500 Device: =
~ [ cru
» [ CPU1S11-1 PR -
» [ CPU 151161 PN
» [l cPu1512¢ P
» [ CPU1S134 P
» [ CPU 15152 PN
» [l CPU 1516-3 PNIDP
» [l CFU 1517-3 FNIDP
Hiil » [ CPU 15184 PNDP
» [l CPU 15184 PIDP ODK
» [l CPU1S11F1 PN
» [l CPU1S13F1 PN
» [l CPU1515F-2 PN
» [ CPU 1516F-3 FNIDP
» [ CFU 1517F-3 FMIDP
» [ CFU 1518F4 PMIDP
» [l CPU 1518F-4 PMIDP ODK
» [ cPU 1517741 PN ”
» [ CPU1S15T-2 PN o4
» [ CPU 1517T-3 PRIDP -
» [ CFU 1517TF-3 FNIDP &

T =] ammm A

[l Unspecified CPU 1500 S

Controllers

Unspecified CPU 1500

ﬂ

Article no,

Deseription:

Unspecified CFU 1500

0|

PC systems

Drives

,
.
k [ FoEs 3 4
R TARRAA S e e 4
» r\-_u SIMATIC S7-300

Iﬁﬁ nune sy .‘o
\— 0

[«] Open device view

BEST SR0000CE0E

Y R—

‘ETupulugy view

Ilﬁjh Network view

PLE_1 [Unspecific CPU 1500, fu). gt H | *
gt [Pt [unsp 1] ) e

Rail_0

*
TQC device Is not specifisd

*
v -
—_

't.. Please use the Hardware catalon to specify the CPU,
of = or detect the configuration of the connected device
v

tveroject2 » PLC_1 [CPU 1513F-1 PN]
g

|E Topology view

@ Network view ‘|—|]'|‘ Device viewr |_

g 5
U [Piet (orn s ar-tgn] [=] ) 8

.

.

Rail_0

=

Unspecified CPU

For the selection of the controller, you can also choose an “Unspecified CPU". This is necessary
when the real CPU is not yet known but you would already like to start programming. Here, you
only need to specify the firmware of the CPU which is to be used later. The firmware version must
be specified since some functions and instructions which are used for programming depend on

4-16

the firmware version.

Then, you can write the program without having configured the actual hardware. The hardware
can later be configured from the Hardware catalog or determined online.
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4.7. Working Areas of the Hardware and Network Editor

PI'IJjE‘.C:t tree MyProject » Devices & networks

= Topology view  §&, Networkview 40} Device view |
Devices e R e 5 B
e z B
— = PLC_1 HMI_1 %
CPU1S13F-1PN TP700 Comfort
* | 7] MyProject ? D
B Add new device
oty Devices & networks PLC_1.PROFINET 10-Syste... g
=7 p_[. PLC_ 1 [CPU 15713F-1 PM] B
ﬂ‘f Device configuration LBz ’
%/ Online & diagnostics X\ | Connection configuration |
o i L b
<[] 100% - ——%— |
WyProject » PLC_1 [CPU 1513F-1 PN] MyProject » Devices & networks
‘; Topology view ||EE1J Metwork view :m'f Device view E g.T:p.nlngy view [y Network view I@ Device view _ |
d [rcilcurssre  [o] o) B (G @s D[] (el Connezeios | connecion [+ &3 Relarions ?‘.D
“J i PLC_1 Switch_1 %
0 9 2 3 4 5 5 7 =] CPU1S13F-1 PN CEM 377
Rail_0
rm | a3 . 1=
. FH H 4
. FH H . n g = I
. © ffi H| Device configuration |- i
al ada . s .
and u 10-Device_1 HML1 1
= module parameter !\C;js-a PN ST TP700 Comfort D i
0 ‘... assignment _ —
] Topology configuration |
<[] 100% hd B rarariil -1 <m RABLLL Fl —%— &

Components of the Hardware and Network Editor

The Hardware and Network editor consists of a Device, Network and Topology view.

Device View
The Device view is used for configuring and parameterizing devices and modules.
e Hardware configuration

e Device and module parameter assignment

Network View
The Network view is used for configuring, parameterizing and networking devices.
e Configure and parameterize devices

e Connection configuration

Topology View

The Topology view is used for displaying, configuring and determining the physical structure of
networks.

e Configure the port assignment and the relationship between devices
¢ Online-Offline comparison as well as synchronization of the port assignment and relationships

e Topology makes it possible to exchange devices without a node initialization
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4.7.1. Hardware and Ne

Project tree m 4

twork Editor: Device View

Devices |E Topology view 22N
| g+ [s7-cru [cRU 1 2140) =] B __j H ® =] E§
—” horizontal and vertical split I E g
~ [ my_Project |Device selecticF“_/ o R
B¢ Add new device Ezugruppentrige... o g'_
By Devices & networks E ;—J
- [ £7-CPU [CPU 1214 DHDODC] N g<
HT Device configuration | 4 Muat
ﬂ Online & diagnostics 1 ﬂ
» 'EL Prograrn blocks 9
» p_* Technology objects =
» External source files _T‘ L} Y= 1 g..
# =)
: E‘j Etg t;ag[: — | Device overview '." ! Tabular area Ii &
» :crl watch and force tables t[' ... Module 'o' Slot | address Q address  Type Article no. =
v [ online backups b oOSTCRU 0 1 CPU1214CDODODC  GEST 214-..33
» ETrECES Al 4X'ISB\T‘.|’A.Q 2x14BIT_1 2 96..103 96..99 Shi 1234 AlHAGZ 6ES7 234-.. 2
b [l Device prasy data DI 8fD(2.8x24VDC_1 3 ] ] SM 1223 DISIDQE %24, BEST 223 [ | B
B Frogram info [<] P 1 il | :
. E‘]_P_L(_:_a\_a:rg Eeft.h.ﬂ.s. S TTTrT) LA |§, Properties ||"_i.|.lnfu "ﬂ Diagnostics | LJ,:l
:'_[.Localmodules E ssmmmmmne _E;
' Tl 57-CPU[CPU1214C DG, . . ﬂ. -(Elir:E-rfI- -3| 10 tags " System constants " Texts ‘ g
. [l 41 2 381misQ 204811 b General H:atalog infarmation [~]2
: [l DI 800 8x24%DC_1 : ¥ PROFIMET interface [x1] A | |
» Byneanpmerrrannnzacsas M oo 1amg 10 /I Module parameter assignment -
o Tl Lhnesrcm st s v a2 —> Properties in the Inspectorwindow | PU 1214C DCDTDC (=]
(l Il | b AQ1 signal board v Description: [Work memory 100 KE; 24%DC power supply
2 [Reference projects b High speed counters (450 | A2 o boars & igh-specd courtcrs and .
> | Details view » Fulse generators (FTOIPWM) < II'

Components of the "Hardware and Network Editor"

e "Device view" section in the working area
This editor consists of 2 areas, a tabular (left/top) and a graphic (right/bottom). The splitting
left-right or top-bottom can be changed as required.

— Graphic area = module configuration
— Tabular area = Address parameterization of configured modules
e "Properties" tab in the Inspector window
This tab is used to assign parameters to the module selected in the working area. Here, all
the properties or parameters of the selected module are displayed and can be modified. In the

left-hand part of the Properties tab there is a navigation section in which the parameters are
arranged in groups.

e "Hardware Catalog" Task Card
Module catalog for the configuration (module grouping) in the working area
Project Tree —» "Local Modules"

In the Project tree, the modules along with their parameter assignments (for example, addresses)
are stored under the relevant device in the "Local modules" folder.
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4.7.2.

Setpoint and Actual Configuration

Il

It

Configuration

Parameter Assignment

N4

Setpoint Configuration

Actual Configuration

A\ 4

Assignment of racks and modules of the central and
distributed 1/O.

Specifying the behavior of parameter-assignable modules,

for example, startup behavior, retentive areas, etc.

Planned hardware configuration and parameter assignment.

Actual configuration and parameter assignment of an

existing hardware.

Setpoint (Offline) and Actual Configuration

When you configure a system, a setpoint (offline) configuration is created. It contains a hardware
station with the planned modules and the associated parameters. The PLC system is assembled

according to the setpoint (offline) configuration. During commissioning, the setpoint (offline)

configuration is downloaded to the CPU.
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4.7.3. Hardware Catalog

Options 2z A
: g If several versions of modules
Search funct|on| |_ = 2 Create / . . .
| m i exist, the version currently being
3 Select
<Searchs. [t i) | 5 HW Profile used must be selected before
(L] [P . .
,@ Filter :.Frnfile: n ot § E‘{ |nsert|ng.
- - Pr\-_mPM ..-..-..........Lg
Filter function v (@ Ps L
v [ cFU )|
~ @l E s====saseses Pl Options
= .
» [ DI 16x24¥DC BA = . =]
» [ DI 16x24¥DC HE E H
= [ DI 16x24VDC SRC BA £ : > | Catalog
1-1 BHS 0-0AAC N H v | Information
3 E. [l 322400 BA B E N
» L[ DI 32x24%¥DCHF ‘i.’ .
» [ DI 16x24..125%UC HF u .
» [l DI 16x230%AC BA 3 .
» [ FDI 16x24v DO . | .
»moe LI :
» [ Dipg = . DI 16x24YDC SRC BA
@ : i o
rmac 2 . e e el e el aTetaeTtaYertatetata
3 p_jAIJAQ H wersion: -
I f t 2 F_[.Communications modules [ . .E);s.c:i-ti.n.n-.....---------------
nrormation b [ Technology modules . P
(Se'ected v [ Interface modules H Digital input module DI 6 x 24YDC,
= active lowe grouping 16; input delay
module) H 3.2 input type 3 IECE1131)
>|Informatiun et LR RLL

The Hardware catalog contains all devices and hardware components in a tree structure.
From the catalog, selected devices or modules can be dragged to the graphic working area of the
"Hardware and Network" editor.

Search Function

This allows a convenient search for specific hardware components. The search also includes the
module description texts.

Filter Function
Gz enabled: Only modules that match the current context are displayed.

[ Fitter disabled: All existing objects of the catalog are displayed

Contents of the Hardware Catalog for Enabled Filter
e Network view — only objects that can be networked

e Device view — all modules or, for enabled filter, only the modules that belong to the current
device in the working area

Profile

It is possible to create and to use your own profiles. This expands the filter possibilities.

Information
The "Information" pane shows detailed information about the object selected in the catalog.
e Name
e Order number (Article no.)

e Version number
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4.7.4. Setpoint Configuration: Creating a Hardware Station (Controller)

Add new device X

Project tree I 4 Device hame:

JDevicesl Project view I_ =
35 i

~ [ Controllers Z Device:
[ u ~ [l SIMATIC 57-1200
n s
* ] MyProject ~lm e

: =
B Add new device =mmsinnd=nslp Controllers ¥ L CPU 1271 CACIDCIRY

& Devices & networks A » [ cPU 1211 CDCDCIDC
» [l CPU 1211¢C DCIDCIRY

CPU1214C DODCDC

» [ER ungrouped devicss . » [l CPU 1212C AGDCIRly

DECOmmondata E » [ CFU 1212C DCDOIDE HO0000000000000000000000000000000k

» _rim Docurnentation SEttingS » rj. CPU1212¢ DED Rl EAmcIe nao.: GES7 214-1AG40-0xB0 |E

» @ Languages & resources .:'W” » [l cPU 1214 ACIDCIRly " version: .
o= ¥ . ~ [ CPLI 1214C DQDCIDC . E

Smssmmmam
B6EST 214-1AE50-0XED Deseription:
6EST 214-1AG31-0B0 Wark rmemony 100 KB; 24¥DC power supply with
D114 x 24%DC SINKISOURCE, DQ10 % 24%DC and

Ll cE57 2141464 0-0B0 % 5
Portal view #12 on board; 6 high-speed counters and 4 pulse
CPU1214C DO/DCIRY outputs on board; signal board expands an-
I CPU 1 215C ACIDCIRly board IfO; up to 3 communication modules for
setial cornrmunication; up to & signal rodules
§ GV 1ASECEDEDE for WO expansion; 0.04 msi 000 instructions;
CFU 1215C DCIDCIRYy PROFIMET interface for programming, HMl and
CRU 1217C DOIDCIDE PLC to PLC communication
CPU1212FC DC/DGDC
CPU 1 212FC DC/D IRl
CPU1214FC DC/DCDC

% CPU 1214FC DCIDCIRlY

Devices &

g networks ”’a

® Show all devices

® Add new device

oK 1 | Cancel

Add New Device

Itis possible to create a new device in the project using the Hardware and Network editor with the
help of the “Hardware catalog” task card or through the Project tree “Add new device”.

When a new device is created, a suitable rack is also created automatically. The selected device
is inserted into the first permitted slot in the rack.

Regardless of the method selected, the added device is visible in the Device view and in the
Network view of the Hardware and Network editor.
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4.7.

5. Inserting / Deleting a Module

tdy_Project » S7-CPU [CPU 1214C DU/DGDC]

Hardware catalog

|&F Topology view | Network view gl | Device view : Options Inserting from the
& [s7-crulcrUT214c] [ B » HE s = v|Cata|og Hardware catalog
=il [sp 1223 D18iD08 x 24vDC | il kit | @
101 1 2 4 ,—sl i a
pOSSIble [ter Frofile: E-
/ | slots CPU g
Deleting in the Device view » [ signal boards
L e - |
deletes individual modules DU )@ e ok o]
O 4 Eﬁ Battery boards o
. » [ Dl =
*f5) » [@DQ z
*¥9 o | ~[moing —
.'Of%'h bl 8iDQ fzavn{ | Information
. ~
& Dewvice: —
= » [ DI 16/DQ 1 6x24
| Topology view g8 Network view : [[If Device view » [l DI 8x2avDCiDg { o* """ """ " g2y I
5 ‘ma : : Ty e 1 SM1223DI30Q8 % ==
£k Metwork| §F Connections [HMI connection [=] &2 Relations = | P LmDl 15X24VDCIDQ: 24%DC 8
— E » [ DD O 81 20vAg 2 rielia M E
Deleting in the Network = : :
S7CRU ™ view deletes entire station Mol -
CPU 1214C K Pttt == mm e mm e na®
I I Digital inputfoutput module DI x
24VDC SINKISOURCE and DGS x
24vDC, configurable input delay
plug-in terminal blocks
PIVIE_1 o <] i |

Inserting a Module

Modules can be inserted using drag & drop or by means of a double-click.

Selecting a Version

When selecting a module, you must pay attention to the correct version. If the module is selected
(highlighted) in the task card “Hardware catalog > Catalog”, the version can be selected in the

task card “Hardware catalog > Information”.

Deleting a Module

4-22

Deleted hardware components are removed from the system and assigned addresses are made

available again.
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4.7.6. Changing a Device / Module

My_Project » S$7-CPU [CPU 1214C DGDCDC]

|E Topology view ",J—Eh Network view

"i]'f Device view

EIEIEETICT

: S7-CPU [CPU1214C)]

101

SIEMERS

<[] 1xR CPU 1214C DEIDCDC
Article no.: 6ES7 214-1AG40-0XE(
4
;_z,o Pararmeters “ersion: Y41 n
M ocut Crrlex Descriptian:
—ig Copy CrrleC wiorkmernone b0 KE; 249000 power
g Paste Crrl+ supily With BI14 x 24vDC
\ y
¥ Delete Del L4
Renarme F2
b i

[>]

Al

CRU1214C DODODC

Article no.: GEST 214-1AG40-0E
Wersion: W 2 n
Description:

wiark mermory 100 KB; 24%DC power
supply with D114 x 24%DC

- [ contrallers

1 ~ [ smanic 571200

~ [ cPu
» (I CPU 1211C ACDCRY
» [ cPU1211¢ DODCDC
» (I CPU 1211C DSIDCIRlY
» [ cPU 1212C ACIDCIR
» [ cPU 1212¢ DODCDC
» [ cPU 1212C DOIDCIRl
» (I CPU 1214C ACDCRE

= ~ [ CPU 1214C DOIDODC

Il e - AGAL

» (I CPU 1214C DD ORIy

» (5 CPU 1 215C ACDCIRE

» CRL 1250 DiciDcinie

| Ok | | Cancel

Changing a Module

When a module is changed (replaced), all the parameters of the old module are adopted on the
new module. A module exchange can, for example, then be necessary when the CPU version in
the offline project is to be adapted to the CPU version (online) following a firmware update.
Hardware components can only be exchanged if the components are compatible.

It is also possible to change a device by dragging the new module from the Hardware catalog

onto the old module using drag & drop.

Al |

M= T

o -L_r‘i'._n Fo—

» [ PS
v (g cFU
~ g o
~ [ DI 16x24vDC BA

21-1EH...
v (I DI 1 6x24%DC HE

v [ DI 16x24%DC SRCBA
v (il 1 32%24DC BA

» (Il DI 32x24%DC HE

v (I DI 16224 1250
v [ DI 16x230VAC BA

» [ F-DI 1 6x24v DC
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4.8.

CPU Signal Board

My_Project » S7-CPU [CPU 1214C DUDUDC] — i i X [Hardvard catai
Devices |5'? Topology view ||ﬁg‘t| Network view ||—[|'f Device view | Options [2E]
et i g =
G54 g+ [s7-crufcrui214c] |'|§HJ§@: m' = = g
| iad BV | Catalog z
> 7 My _Project ~ = =
s == <Searchs it
B ~dd new device 101 1 2 3 | |IE| g,
gy Devices & netwarks [ Filter Frofile: [=all [+ Lﬂ.i “a_’
~ [ 57-CPU [CPU 1214C DGID... SHERS v [ cru Eadl i
n'f Device configuration 3 ~ [ Signal boards |
g Online & diagnostics 1 » h Dl ﬁ
» ';:L Program blocks » h DQ g)
» [ Technology objects » [ DG E:
4 External source files | 4 EAI = g'_
» (g FLCtags ~ (@ A0 s
» (i) FLC data types ~ [ AQ 11 2B1T g
» (52l watch and farce tables <[[m] |1°°%I Sl 4 [+] —%— | [l 6E57 232-4HA30-0XED —
» [ Online backups » [ Communications boards -3
5 = =1
» [Z Traces = — » L Battery boards @
- G, Properties il Info 1) | 2| Diagnostics "
» [l Device proxy data |§’ P H—l"' 4 " J 9 | » [ o 3
B8 Frogram info J General || 10 tags || System constants || Texts | » [mog -
E] PLC alarm text lists * General designation: |AQ‘I signal board |A » [m oiog LLI
» [ Local modules Catalog inf - R ; [ Al F‘ c
gtalog intarm... Description: |Signal board AQ1 x 12 bits; plu -Lru " =3
» |5 Touchpanel [KTPE00 Bas. . ~ Analog outputs N blocks; autput: +110% and 0t | Information o
v B Ungrouped devices Channelo conflgurable diaghostics; CDnhE AQ1 signal board ~|z
(| I | substitute output value
0 addresses * N |
> |Reference projects Hardware identifier [+ | Article no.: [6ES7 2324HA30-0xB0 |
> | Details view <] i | [m] . o =

CPU Signal Boards

Signal boards allow you to increase the number of CPU-specific inputs and outputs. You will find
signal boards in the Hardware catalog along with all the other hardware components. Signal

boards are not inserted into the rack like other modules. Instead, they are inserted directly into a
CPU-specific slot. Each CPU can only accept one signal board.
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4.8.1.

CPU Properties: Ethernet Address

4 Portal view

PROFINET Interface

Regardless of whether the editor is in the Device view or Network view, if the CPU is selected,

the settings of the CPU PROFINET interface can be made in the Inspector window in the

"Properties" tab.

@/ online & dia

Devices [EIE}
. =
K] | <R [CPU12140] o
| Select CPU |] 2
— [-¥]
- Iy Project N ELERT 10 5 [ 7 & 3 ]
(3 my_Froj | q
ﬁAdd new dewvice )
EE,J Devices & networks ;—J
[ $7-CPU [CPU 1274C DG N
[IY Cevice configuration | |
B anline & diagnostics e
» gl Frogram blocks 9
] ExTérnal sourte nies L L Ll [ R T W N W N T =
N/ * =
» L3 PLCtags |;§ Properties 7 *ilInfo ||ﬂ Diagnostics | %
oS reds SEEmmmmEmEm
e ata types J General ” 10 tags " System constants ” Texts
b |52 wateh and faree tabl... — =1
v [i Online backups » General | fthernet addresses |Z|_‘=,
" -
* FROFINET interface [X1 s
» [E Traces Bl Interface networked with (=] 2
3 I"-_m Device proxy data . A G 4 =
—Wli — EthEr‘nEt :Eu:ll:lr " = Sz | FMIIE_1 ‘ - | —
5] PLC alarm text lists Time synchronization || | . . L]
~ [ Local modules OperatiglmoRg . e <
. =
el b Advanced options - g
[l 41 4x13BITiAQ 2x. WER s=Rga toess i IP protocol . g
Hardware identifier "
D1 8/D0 §x24VDC... . .
E s 1QF!IT|’AO , » DI 140G 10 @ Set IF address in the project - ||
.
<] I ] b A2 IPaddress: | 192 . 165 . 111 . 102| &
. .
> |Reference projects 4 ﬁ91 signal board Subnetmask: | 255 . 255 . 255 . 0 0
» | Details view (<] i \

@D If an online connection needs to be established between the programming device and
CPU, both devices must be assigned the same subnet mask and the IP addresses must
be in the same subnet.
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s

1]

4.8.2. CPU Properties: Maximum Cycle Time
Pro P P AC DCDCD
Devices |E Topology view "531, Network view @j_[zf‘:iff_‘:i?‘f_ "E

=3

¥ ] My_Project

= I"-_u S7-CPU [CPU 1274C DG

B Add new device
oy Devices & netwarks

ﬂf Device configuration

Q| Gnline & diagnostics
» gl Program blocks
» [3 Technology objects
] External source files

2 s

P S

» L@ FLCtags
» TM FLC data types
:a[ watch and force tabl...

|| %] Diagnostics |

-

» I'j:- online backups FESEEsEEEEEEEEEEsEEsEEEEEsEEEEESEEEEsEEEsEsEEsEEEs 3 A
rs Cycle .
» r_\_‘f' Trac.es Startup 0 4 . E
b i Device procy data Cyele - .
Eoz i > |- H
i Program info ; Communication load ™ = Cycle monitoring time: [150 ms| &
5 PLC alarm text lists System and clock mem. |~ ||| &
w [ [ acal madule b Web server y PEEEsEsEssssssEsEsEssEEsEsEsEsEEsEsEsEsEEEEEEsEEEEE [
< | Il | Mulilingual suppart M [ Enable minimum cycle time for eyclic
> |Reference projects Tirne of day Minimurm cycle tirne: |1 rns |
» |Details view <] i | <] m |

Cycle Time

Cycle time is the time it takes for the CPU to complete one program cycle. Because parts of the
user program can also be processed conditionally and the program execution can also be
interrupted (for example, by diagnostics interrupts, time interrupts, hardware interrupts etc.), the
length of the cycle time is not the same in every cycle.

Maximum Cycle Time

The operating system monitors the runtime of the program for the configured upper limit.
If the runtime of the program is longer than the “Maximum cycle time” set here

e ... the operating system calls the associated time error interrupt OB.
e ... the operating system enters the event in the diagnostics buffer.
e ... the operating system indicates the error on the error LED of the CPU.

Behavior when the maximum cycle time is exceeded:

e S7-1200 with firmware V1.x to V3.x:
The CPU remains in RUN mode even if no time error interrupt OB is programmed.

e S7-1500 and S7-1200 with firmware from V4.x:
If no time error interrupt OB is programmed, the CPU changes to STOP mode.

If the runtime of the S7-1200/1500 program is more than twice as long as the set maximum cycle
time (2xMaxCycleTime error), the CPU changes to STOP mode without attempting to call the
time error interrupt OB.

With the RE_TRIGR instruction, the monitoring of the cycle time can be retriggered or reset to 0.

Minimum Cycle Time

4-26

The minimum cycle time is the minimum time that should pass for the one-time execution of the
cyclic user program and the updating of the associated 1/0. The start of the next CPU cycle is
delayed if this time has not yet expired.
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4.8.3. CPU Properties: System and Clock Memory
Properties =
:ﬁ, Properties | ?i Info "ﬂ Diagnostics |
J General E 10 tags " System constants " Texts |
b General 1 Svst d clock
b PROFIMET interface [x11 ystem and cloc Y
» 401 signal board System memory bits ["] Enable the use of system memaory byte
» High speed counters (H5C) Address of systern memory byte
} Fulse generators (FTOSPWIM) (M B |‘I |
Startup First cycle: |
Cycle

Diagnostic status changed:

Communication load

") Alweays 1 thigh)
|4
b Web server Alwways O {low):
Configuration contral v Clock memory bits

CEREEEE (HHELERS Address of clock memory byte

Overview of addresses (MEBx):
10 Hz clock:

5 Hz clock:

2.5 Hz clock:

2 Hz clock:
1.25 Hz clock:
1 Hz clock:
0.625 Hz clock:

0.5 Hz clock:

[ Enable the use of clock memaory byte

/-| PLC tags

[10 |
|96M10.0 (Clock_10Hz) )
7
[96M10.1 (Clock_5Hz) )
7

|96M10.2 (Clock_2.5Hz) pd
7

[%M10.3 (Clock_2H) 7

[2Mm10.4

|96M10.5 (Clock_1Hz)

|96M10.6 (Clock_0.625Hz)

[%m10.7

A PLC tag is automatically created for each available system or clock memory bit.

System Memory (4 bits)

These are memory bits that provide system status information.

e "FirstScan" =1 in the first CPU cycle; otherwise =0

e '"DiagStatusUpdate" =1, if the diagnostic status has changed

e One static 1-memory bit and 0-memory bit each (“AlwaysTRUE", “AlwaysFALSE”")

Clock Memory (8 bits)

These are memory bits for which the binary value is changed periodically by the operating system
of the CPU with a pulse-pause ratio of 1:1. The various frequencies are shown in the picture.
Clock memory (bits) is used to trigger actions periodically.
For example, to make an indicator light flash

Attention!

Clock memory (bits) are not synchronized with the CPU cycle; in other words, with long
cycle times, the state of the clock memory (bits) can change more than once within one

cycle.
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4.8.4.

CPU Properties: Password Protection

Write protection for fail-safe functions

Write protection for fail-safe and standard S7 functions

HL I H]

<

Full protection for fail-safe and standard S7 functions

Full protection for fail-safe, standard S7 functions
( and HMI access )

Comrnunication load

SIMATIC Mernary Card
} System diagnostics
PLC alarms
b wieh server
DNS configuration
P Display
Multilingual support

Tirne of day

Protectio
b OPC LA
b Systerm power supply

Systern and clock me..

—— |

—"\r‘\éren,—-u-._._.—-;.r—'\uﬂ._..t\ o et L e T i S W PPt ) '_FWMMA-‘H-‘_'E
% h]:[ Protection & Security =
=]
Access level
= HMI | Standard Fail-Safe
Select the access level for the PLC. read [Fail-Safe Standard functions
write read write write
Access level ACCess ACCESS pEr...
b HMI Read irite Fail-safe | Passwaord
M () Full access incl. fail-safe (no protection) v v v v .
il ) Full access (ho protection) W iV v FrEEERES
= |*
S () read access v ' FEEEEEE
() HMI access v FEEmmmE
(® Mo access (complete protection)
e o ol a

Protection Levels

With the following protection levels, the access rights (read / write) of the programming device to
the CPU are specified:

Full access incl. fail-safe (no protection): — Default setting for F-CPU
Read and write access is always permitted.

Full access (no protection): — Default setting for non-F-CPU
Read access is always permitted, write access only to standard program.

Read access: — Write protection

Read-only access possible. No data can be changed in the CPU and no blocks or modified
hardware configuration or parameter assignment can be downloaded to the CPU without
specifying a password.

HMI access: — Write and read protection for STEP 7

No write or read access is possible from the engineering. Only the CPU type and identification
data can be displayed in the Project tree under "Accessible devices". It is not possible to
display online information or blocks under "Accessible devices" without entering a password.

No access (complete protection): — General write and read protection for STEP 7 and HMI.
Now, access for HMI devices without a configured password in the connection is also not
possible.

Access Permitted through Passwords

4-28

In the example shown, "No access (complete protection)” is selected. This means that without a
password, STEP 7 and HMI devices can neither read-access nor write-access the CPU.

The above explained protection levels can, however, be lifted again with passwords:

By specifying a password@ an HMI device can once again read-access and write-access
the CPU. For STEP 7, however, neither read-accesses nor write-accesses are possible.

By specifying a password@ an HMI device can once again read-access and write-access
the CPU and for STEP 7, only read-accesses are permitted, not write-accesses.

By specifying a password@ read-accesses and write-accesses of the standard program of
the CPU are possible for both an HMI device as well as for STEP 7.
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By specifying a password@ read-accesses and write-accesses of the CPU are possible for
both an HMI device as well as for STEP 7.

Permitting Access by Means of PUT/GET Communication:

So that other controllers can access the CPU by means of PUT and GET functions, this must
be permitted in the Settings of the CPU under Protection & Security > Connection
mechanisms.

General

System constants

General Z
b Fail-safe B
» FROFIMET inteface [x1]
Startup
Cycle
Comrunication load
Systermn and clock memory
SIMATIC Mermory Card =
b Systern diagnostics
PLC alarms
b Web server
CMS configuration
b Display
Multilingual support
AR AL
-
EEE»
NS W~
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Full sccess incl. fail-safe (ho protection):
TIA Portal users and HMI applications will have access to all standard and fail-safe functions.
Mo pazsward is required.
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rermote partner (FLC, HMI, OFC, .0
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4.8.5. Compiling the Hardware / Software and Downloading it into the CPU

M8 Siemens - D:\S7_Cours Compile Download 0
Project Edit Wiew Inse (only changes) | indow elp (Only Changes) q
. - — - AN - Totally Integrated Automation
p (% B save project ax i = )("')! (’!’:ﬂ:mm @rﬁ Goonline * PORTAL
Project tree m 4 .AI‘" VJ
Devices |E-F Topology view ||ﬁg'h Metwork view a—[lf Device view :L
=% : ﬁﬂg-§|5?-<:Pu[CPu1214c] |v|,:’=|HLj _Ij@li =
103 102 m 1 2 3 4 E 13 7 & a
¥ 7 My _Project Ead E
w“ Add new device
gy Devices & netwarks
~ T S7cpU [opd 9274C popgog] iLLXR 1XR
IY Device canfiguration
%/ online & diagnostics
% Delete Del Hardware and software {only changes) [ae]
Rename F2 Hardware (anly _Changes) es H"_i.'.lnfu Eﬁ Diagnostics
. Hardware (rebuild all) ssmmmmmms
& Goto topology view 5
) Sofrware {only changes) pile |
iy Go ta network view b ;
/ Software (rebuild all) :|
4 Software (reset memory reserve) Status / Error
. '|||:|=|:| tod E--'n::e : information
ackup frarm onling device Hardware and saftware (only changes)
. »
& Goonline Crrle. Hardware configuration
T‘ ¥ Go offline Ctrl+h Software (only changes) aded successfully. E
> | Ref Q| Online & diagnostics Ctrl+D Software (all)
T - o,
> | Details view Al il

Compiling / Downloading the Hardware Configuration
The following components of a hardware station can be compiled and downloaded:

e Hardware and software (only changes)
All changes to the hardware configuration and hardware parameter assignment as well as all
changes to the user program are compiled/downloaded.

e Hardware (only changes) / Hardware configuration
Only the changes are compiled/downloaded

e Hardware (rebuild all)
The entire hardware configuration and hardware parameter assignment is
compiled/downloaded
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4.9.

Task Description: Creating a Project with an S7-1200 Station

i)
Devices |5'? Topology view ||ﬁg,] Network view ||—[|'f Device view | Options [2E]
| |=| & | d¢ [s7cruicruiziag Pl R = = g
iad B | Catalog z
: ~k  m 1 2 3 4 — =
T Aot g = |[err B
new device -]
f Devices & networks (& Filter Profile: [«All [+] g
. =
~ (i 57-CPL [CPU1274C DG/D... » [l CPU 121 2¢ DCDCIRY [~]]=
[T Device configuration = » EI CPU 1214C ACIDCIRlY L
%] online & diagnostics » r_{. CPU1214C DCDCDC 9
» ril Program blocks ¥ LIl CPU 1214C DCDCRlY 9
» [ Technology objects 3 ? CPL 1215C ACIDCIRY g
» External source files v L CPU1215C DCDCDC =
» [g PLCtags W sES7 215-14G31-0xB0 s
- Py o
» (g PLC data types . - 4G
» (52 watch and force tables < @ |‘I 00% |'| - g Ll CFU 1215 DOD Rl —
~ . T B - =
» [ online backups ) » [ cPU1217C DODCDC -\_1'
» [ Traces - » (W CPU 121 2FC DOIDGIDC ]
b [ Device proxy dats ﬂPropertles |1..Info y| 2] Diagnostics » [ CPUI 121 2FC DGIDCIRl =
Bog Frogram info | General i) || Cross-references || Compile » [ cPU 1214FC DOIDCDE La
= i » [l CPU 1214FC DC/DCIRL
:'.I PLC alarm text lists \g\|8howallmessages [+] I_—EI i M
» [ Local modules i = i » (W CPU 1215FC DODCDC
| r o= ot e - | . _Comp_lllngflmshed (errars: 0; warnings: 1) o | e i
< Il > Description "
- e - Article no.:  [6ES7 215-1AG40-0xB0 | |2
?» |Reference projects Compiling finished {errors: 0; warnings: 1) = .
b .
> | Details view <] M ’T‘- Wersion: [va.2 [+ E

Task Description:

A new project with the name "My_Project" is to be created. It is to contain an S7-1200 station
whose configuration is to correspond exactly to that of your training device.

Furthermore, the modules are to be assigned parameters and the input and output addresses are
to be set so that they match those specified in the chapter "Training Devices".
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4.9.1.

Exercise 1: Setting the IP Address of the PG

Control Panel Home

LY

x e Intel(R) 82574L Gigabit Network C...

A NN NN SN EEEE g EEEEEEEEEEES

LAM-Connection
Metwork cable unplugged

Cammmn?

W

K @7 Intel(R) 8257ILM Gigabit Network...

LAN-Connection 2
Metwork cable unplugged

Manage wireless networks /‘/

4smssmssmssmsemmmmmmnnn?

Change advanced sharing

settings
.:.'j' Network and Sharing Center

E Change adapter settings il

w

Networking | Sharing

LAN-Connection Properties

=

Connect using:

& Intel(R) 82574L Gigabit Network Connection

This connection uses the following tems:

o% Client for Microsoft Networks
B 305 Packet Scheduler

B File and Printer Sharing for Microsoft Networks
-+ SIMATIC Industrial Ethemet (150)

-4 PROFINET IO RT-Protocol V2.0

] +&. Intemet Protocal Version 6 (TCP/1P6
B Intemet Protocol Version 4 (TCP/1Pv4)

Internet Protocol Version 4 (TCP/IPv4) Pllkertis E

General

‘fou can get IP settings assigned automatically if your network sup;
this capahility. Otherwise, you need to ask your network administr
for the appropriate IP settings.

() Obtain an IP address automatically

il
Install..

Description

Transmission Control Protocol/Intemet Protocol. The
wide area network protocol that provides communicati
across diverse interconnected networks

Uninstall

(@ Use the following IP address:

gumEmmmsmmmmEE,

IP address: . 192,168 . 111. 90 s
.

Subnet mask:

% 255,255,255, 0 &
H .

Ysasssssssannn®

Default gateway:

o |

P frin MG, o arune gedspos, aabgeme ticsl

PG with Windows 7

Task

You are to set the IP address of the Ethernet interface of the PG.

What to Do:

1. Connect the Ethernet interface of the PG to the "P2" connection on the training device using

an Ethernet cable.

2. Assign the IP address 192.168.111.90 and the subnet mask 255.255.255.0 to this PG
interface. Proceed as shown in the picture.
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49.2. Exercise 2: Read out the Firmware version
and reset the CPU to Factory Settings

Devices

&t w Diagnostics b
General =
General =

Diagnostic status Module

v [ Online access = =
Y Displayhide intedaces DIagnD.StICS ity -
» (7 InteliR) 82574L Gigabit Net... E?;} Cycle time Shaort designation: | CPU 1214C DCDCDC

fi? Update accessible devices Memory . Article nurmber: |6EST 214-1AG40-0<E0
~ [ s7-cpu [192.168.111.102] ¥ FROFIMET interface [X1]

. o -{L -
ﬂ Online & diagnostics ~ Functions "

4 ';:. Prograrm blocks Assiqn IP erlikicas i l“ -~ .Firmware.' Y421
b [ Technology objects S.ettlme N wersion of the TlA Portarpr-oﬁad:'lm:
, fﬂ PLC data types b Firrmware update Ll
» nD touchpanel [192.168.11.. Assign PROFINET dewvice narme
» [0 Intel(R) 82579LM Gigabit Ne...
] :ﬂ Intel(F) Centrina(R) Advance... Tl ; : —
» [ cP5711 [PROFIBUS] m| | Dlagn.osms Reset to factony settings
» [ A PLCSIM [FNIE] g| |~ Functions
v [i3 card Reader/USE memany ASSiE_‘” e cdic=s IPaddress: 192 . 168 . 111 . 102
Settime
< 1] e ) PROFINET device name: | 57-cpu
b Firfmware update
Assign PROFINET device name
Resetto factory settings ,Q Eeiﬁht?addrgsj..
L ‘~ (s) Delete IP address by
o m — -
H | Reset

Task
Read out the Firmware version of the CPU and reset the CPU to factory settings and also reset
the IP address of the CPU.

What to Do:

Open the Online access

Open the Interface which you are using (Intel(R) 82574L Giga Network Connection)
Activate "Update accessible devices"

In the appearing list open the CPU and activate "Online & diagnostics"

In "General" read out the Firmware version

o g > w DN RE

in "Functions" perform a "Reset to factory settings" with the option "Delete IO address"
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4.9.3.

Exercise 3: Deleting Old Projects

=NACE X
@@v| » Computer » Daten (D:) » Courses » - |¢¢| Search Courses 2 |
Organize * = Open Burn New folder = 0 @
e Favorites Name Date modified Type Size
Bl Desktop . Libraryl 1xR 20.08.2013 16:56 File folder
4 Downloads . My_Project 05.09.2013 13:37 File folder
=l Recent Places . My_Project.backup ——— — V:‘ _— Eilz folder
=
| PROL_A ey, = E folder
3 Libraries | PROL B O | =D : folder
__| My_Projectzip.zapl2 Suche mit dem OfficeScan Client P12 File
8 Computer T & Snagit 4
& isk (C2)

‘-H"L‘Uﬁ“};'&'.. Send to 4 N P
+"  a Daten (Dx) . Cp\IEkl‘E
Pes . Courses ‘¢' Cut available.

BRE T Ly e
" Tibraryl | Copy
. My_Project
y-rreee | I Create shortcut
. My_Project.backup | Delet
elete
PRO1_A
Rename
. PRO1B
. Kurse Properties
MSOCache
. RECYCLER
. 57-1500 Firmware ~ [ L al D

6 items selected Date modified: 20.08.2013 16:56 - 05.09.2013 13:37

Task

Delete the TIA Portal projects on the PG.
What to Do

1. Start the Windows Explorer

2. Inthe directory D:\Courses, delete all projects
Note

Projects that are to be deleted must be closed!
4-34
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4.9.4. Exercise 4: Creating a New Project

1% Siemens _OX

Totally Integrated Automation

I Start |§ Create new project
RLTLLLLTTT ; .

Path: |DAS7_Courses  [..[3
@ Create new project B N A
Authar:

Comment:

[ Open existing project

enm

#® HMigrate project

1% Siemens - D:AS7_Courses\My_Projectidy_Project

Edit

Wiew Insert  Online  Options  Tools  Window  F

[ Totally Integrated Automation
* (1% )

I R & coonline * PORTAL

Ctrl+0
Migrate project..
Close e+ Create a new project

eEmEEEEEEEsEEsEEEEssEEE®R
| ssue Ct.r|+8 Project name: |MY_PVUJECd H |
Sawve as. Ctrl+Shifr+S =
Path: |D:18?_C0urses M ||
Delete project... Cttl+E Yemmmmmmmas L
. “ersian: |\""|4 5P |‘|
Archive...
Retrieve... Author: | Sitrain

Comment:

4 Portal view

Overview

Create 1 | Cancel |

Task

A new project “My_Project” should be created.

What to Do

Create a new project in the shown path and give it the name “My_Project”.
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4.9.5. Exercise 5: Creating a S7-1200 — Station (unspecific)

U4 Siemens - DAS7_Courses\My_ProjectiMy_Project

Project Edit  Yiew Insert Online Cptions  Tools  Window » TR L.
CF i saveprojecr S M = 09 X B

Add new device

B Device name:
Project tree

Devices

[PLC_1

L
2

~ [ Controllers

[>]

— Device: =
~ [l SIMATIC 57-1200
) ~[gcru
w7 !
- MB:_PWJECI ; Controllers v [ CPU1211C ACIDOIRY i
‘-AddnEWdEVICE 'EECPU1211CDCIDCIDC EwisssssssEsEEEEEm
N = o "
gy Devices & networks » [ cPU 1211C DODCIRlY S Unspecifed CPU 1200 E
» 4 Ungrouped devices » [ CPU 1212C ACIDORy T e
M=a [~
» (5§ common data D » [l CPU 1212C DOUDCIDC ;
» r‘-_Il CPU 1212C DCIDCIRly Article no.: |6E57 20000 |
H v [l CPU 1214C ACIDORy Version: [vaz =
. s
4 Portal view N » [ cPu 1214C DUDCIDC »
PR — P

» L CPUSIFLUS
~ [l Unspecified CPU 1200

1 F5ES7 2300000060006
» ([l Unspecified CPU 1200

» [am cnanme c7 1600

[<] i ]

[+ Open device view r oK | | Cancel

Task
Create a new S7-1200 in the project. The device should be detected automatically.
What to Do
Activate “add new device” in the project tree and select an unspecific CPU 1200
TIA-MICROL1 - Devices & Networks
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4.9.6.

Exercise 6: S7-1200 — Station detection

¥ ] MA_MICRO1
B¢ Add new device
gy Devices & networks

» [If Device configuration H
assEmmmmmEEEEEE
» ¢ Frogram blocks
b [3 Technology objects
3 External source files
» (& PLCtags
» [ PLC data types
» [z Watch and force tables
» E Traces
v (i, Device proxydata
5 Program info
E] PLCalarm text lists
» [l Local modules

Rack 0 ———————— |

| —————

The device is not specified.

g the Hardware catalog to specify the CPU,
L]
he configuration of the connected device.

Device type

U TTEEEEEssEsEEEEEEEEEEEEEE,

L I [~1g
L) 9 l:@
assssmssssssssssEEEEEEEEEs

nterface:

Interface type Address MAC address

Device
57-1200 CPU:192.168....

CPU1214CDCD...

PM/IE FF-FFC0-AB-6F-66 FF-FFCO-AB-6F-66

Online status infarmation:

€) scan completed. 1 compatible devices of 1 accessible devices found.
™ Retrieving device information...
Scan and information retrieval completed. E‘

a Startsearch |®

[ bisplay only error messal &= = = = = = =

Task

The real hardware should be recognized by the unspecific CPU and be inserted in the project.

What to Do

Open the device configuration of the S7-1200 and select “detect”. Select the interface in the
opened window and start the search. When the PLC is found, detect the hardware.

The controller will be inserted in your project.
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4.9.7. Exercise 7: CPU Properties: Assigning the IP Address

ty_Project » S7-CPU [CPU 1214C DCFDGDC]

|; Topology view ||n-ﬂ-n Network view ||—[|'|’ Device view
g¢ [s7-cPUcPU12140] [+ =g O =

ey

siMERs

o i Properties 1% Info y"ﬁ Diagnostics

General || 10 tags || System constants " Texts | e
b General Z_ V4 Ny Z
~ PROFINET inteface [X1] themst addresses E

General Interface networked with

M themet addr
< X
Time synchronization Subnet: | PNIE_1 |'|
CGperating mode B | Add new subnet
b Adwanced options
) . ——
eb server access
S = ‘ *IP protocol H
Hardware identifier o .
I - .
D BT 19 A - () SetIP address in the project .
boal2 (I - 8
» 4Q1 signal board E IF address: | 192 . 168 . 111 . 102 E
.
» High speed counters (H... : Subnetmask: | 255 . 255 . 255 .0 | =
b Fulse generators (FTOIP.. LR LR e L LT EE R R D oo [ oL L CEEEELEEEEEEEEELETED
Sartup Router address: (o .0 .0 .0
el L] S
Task
Configure the S7-1200 CPU's IP address and subnet mask as shown in the pictures above.
What to Do

In the "Devices & networks" editor, select the "Device view" of the S7-1200 CPU
Select the CPU and open the "Properties” tab in the Inspector window

3. There, select the "PROFINET interface [x1]" tab and then under "IP protocol" enter the IP
address and subnet mask shown (see lower picture)

4. Save your project
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4.9.8.

Exercise 8: CPU Properties: Addresses of the integrated Inputs / Outputs

iy_Project » S7-C

Devices |; Topology view "5&, Network view "ﬁ'f Device view L
25 i+ [ 57-cPU [CPU 12140 e ! 3
. — 03 102 1ol 4 5 6
-
——I M{l’_PI’DJEC‘t ; Bsugruppentrige...
B ~dd new device
gy Devices & netwarks
v [ 57-CPU [CPU 1274C D/DGDC]
n'f Device configuration | >
ﬂ Online & diagnostics
» gl Frogram blocks
e .
¥ L Technology objects T‘ m |?5% |v| —
» External source files L >
» [ PLCtags DL gProperties "_i.'.lnfo y"ﬂ Diagnostics |
b (g PLC data gypes J General " 10 tags " System constants " Texts |
= I SpEERspEsEssEEEREEE
b Ff'l Watch and force tables » General E " " Efart address: |D M 0 | Iz‘
1 anli .
’ = Ol ostpe ¥ PROFINET interface [¥1] © Endaddess: | : 7]
b Lz Traces ~ DI14DG 10 “ensmssmnmnnns Ca—
» il Device proxy data General = COrganization block: |— {Automatic update) =
5 Program info » Digital inputs m Process image: |Aut0matische Aktualisierung
E] PLC alarm text lists b Digital outputs M
M= L
» L@ Locsl modules i Output addresses
4 E Touchpanel [KTP&00 Basic c... L e e identifier ol
= ssmmsmmmEns
(| I | b oAl I Start address: |4 H _D|
. .
Reference projects » 401 signal board *  Endaddress: |5 . 7] 5
. AEEEEEEEEEEEEEEEEER’
Detais view > Highspeedeouneers @59 [V) ] w | o]

Task

You are to parameterize the 1/0 addresses of the integrated Inputs and Outputs of the CPU as
shown in the picture.

What to Do

In the Device view, select CPU (see picture)

2. Inthe Inspector window, in the “DI14 / DQ10” tab, you can enter the 1/0O address as shown in

the picture

3. Save your project
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4.9.9.

Devices

L
2

My_Project »

Exercise 9: CPU Properties: Parameterizing the Clock Memory Byte

P [ 57-cPU [CPU 12140

':.l' Traces

[, Device proxy data

Eog Pragram info

E] PLC alarm text lists

[ Local modules

4 E Touchpanel [KTP&00 Basic c...
o

-

<]

I |

-

-

Reference projects

Details view

Communication load

'y ITIEMONy
web server
User intetface languages
Time of day
Protection & Security
Configuration control
Connection resources

Overview of addresses

(MBx):

- — 103 10z
——I M{l’_PI’OJECt ; Baugruppentrige...
B Add new device
iy Devices & netwarks
v [ 57-CPU [PU 1274C DO/DGDC]
ﬂ'f Device configuration | >
ﬂ Online & diagnostics
» gl Program blocks
e .
¥ L Technology objects T‘ m |?5% |'| -
» External source files L
» [ PLCtags DUDCE G, Properties ""_i.'.lnfo y"ﬂ Diagnostics |
» () PLC data types J General " 10 tags " System constants | Texts
= - AN AN AN AN A AN EAAAAAN NN NN NN AN AANAAAEN
¥ 55l Watch and force tables Startup s lE.Enal:-le the use of clock rernory E
» [ Online backups . .
5 Cycle » Address of clock mermory byte L
.
]

10 Hz clock:
5 Hz clock:
2.5 Hz clock:
2 Hz clock:
1.25 Hz clock:
1 Hz clock:

Do

AassssEEEEEsEsEEEEEsEsEEEEEEEREREsEsEEEEsssssannnn’®

10 .

9M10.0 (Clock_10Hz)

[%M10.1 (Clack_SHz) =

[%M10.2 (Clock_2.5Hz)

[%M10.3 (Clack_2Hz)

|%6h10.4

[%M10.5 (Clack_1Hz) v

Task

In the CPU Properties, you are to parameterize memory byte 10 as a clock memory byte.

What to Do

1. Inthe "Properties” tab, select the folder "System and clock memaory "

2. Enable the clock memory (byte) and specify address 10 for the byte address

3. Save your project

Note:

4-40

Only the Clock memory and not the System memory is required. For that reason, deactivate the
System memory byte.
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4.9.10. Exercise 10: Analog I/0 module: I/O addresses

My_Project » S7-CPU [C

Devices |E Topology view "EE‘h Metwork view "—[IT Device view |_

[ ¢ [57-cPUcRU 12140 [=] [ g HE &= =
] 105 10z 101 4 5 5 7 & 9
v ] My_Project ; ruppentrige... E

B Add new device
ﬁE’b Devices & networks
~ [ 57-CPU [CPU 1214C DODGDEC]

n'f Device configuration [ >

Q| online & diagnostics

<]

» ';51 Frogram blocks
» [ PLCtags =
- -I - .
b [ FL data types | 4 el Properties  [?*ilInfo |2 Diagnostics |
» [z watch and farce tables J General " 10 tags || System constants " Texts |
oy g = —
0 o OTE bR > General Input addresses_ .. ... ....... Ll
D I_'-? WRE=s - AHAQ 2 : Start address: |96 M ] =
b lf. Device proxy data b Analog input ] —]
Biab . nalog Inputs . End address: |'IDS H |
#j Program infa » Analog out... H - ]
) PLC alarrm text lists /O addresses * Organization block: |— (Mone) | )
.
» [ Local madules Hardware ide... . Processimage: |Keiner [ -
b [ Touchpanel [KTPE0D0 Basic c... SmmmmmmmsmmsmmsEEEEEET
5 g m E d devi ml Output addresses
narouped devices aEBSEsssssEsssgasEsss
= ElELH L " Start address: |96 H |
» Languages & resources . =
- _@. o 5 End address: |99 H |
* @ Online access . 5
. _
Y Displayhide interfaces : .‘Orgamzlatlon black: [—(Nane) ’: .|.|

Task
You are to parameterize the 1/0 addresses of the analog I/O module as shown in the picture.

What to Do
In the Device view, select the analog I/O module (see picture)

2. Inthe Inspector window, in the “Properties > Al4/AQ2" tab, you can enter the I/O address as
shown in the picture

3. Inthe assignment of the process image, set “None” because the analog value of the module
will not be used in the program

4. Save your project
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4.9.11. Exercise 11: DI/DQ module: I/O addresses

My_Project » S7-CPU [CPU 1214C DGDEDC]

Devices Topology view Metwork view Device view Options
pology P!
% @ [s7-CPU[CRU 114 =] [ B == MIEHCE = |
] & & ' v | Catalog
i 8 e ssrmoves b 0
I Add new device 10 e Aol — ¢ s 3 7 & 4 K R
 Devices & networks X [ Filter Profile: ﬂ
e o
~ [ 57-CPU [CRU 1214C DC.. » [l signal boards
; Ia
[IY pevice configuration | > ¥ Ll Cornrmunications boards
[
% Online & diagnostics . ¥ L Battery boards
» ri: Programblacks [ | [ e » I:- Dl
v [3 Technology objects » moo
— Ia
» External source files ~ LI DIiDQ
[~
v [ FLCtags <] e ] —y—— & T 8/DQ 8x24VDC
» [ FLC data types T [l 5E57 225-1BH30-0XE0
» [52 Watch and force ta Il cE57 223-1BH32-0xXE0
» [ Online backups @ Properties -'A-L Info '%| Diagnostics » [l DI 16/D0 1 6x24vDC
g P p 1
e » [l DI 8x24VDCIDG Sxhela
b [ Traces J General ” 10 tags ” System constants || Texts | ;E. by
v [ii Device prowy data = b @ D11 6x24VDCIDQ 16xRelay
i B » G I 1D addresses [~] =
_u;'i Frogram infa Snss b i DUDO 8x) 20WACIDG BxR
= PLC alarm text lists T [il ?‘PQ E‘ : Input addresses E |%|TF Al
igital inputs 1]
v [ Local modules DDig\ta\oli = oS TTEEEEEEEEEssEEEEsssssEEEssmEE, =
» |53 Touchpanel [KTP&OO . ”__ o P | ¢ senaddress: @ o] & + | Information
/0 addresses .
3 Ungrouped devices | " . Shi 1225 DIG/DGE | &
» % Co:’qmnﬂ data Hardware identifier |y . End address: ‘E o | & x 24vDC
[ i O:gamzatinn block: ‘— (Automatic update) H . E‘
‘ < | = | .‘.Process irage: | Automstische Aktualisierung g Artele o m
: smmmmmmmEm .
?» |Reference projects Werdieme Vi =]
» | Details view <] [ ] <] [ [ <] [
Task

You are to parameterize the 1/0 addresses of the DI/DQ module to which the conveyor model is
connected. The I/O addresses used in the STEP 7 program must match the addresses of the
DI/DQ module parameterized here.

What to Do

In the Device view, select the DI/DQ module (see picture)

2. Inthe Inspector window, in the “Properties > DI8/DQ8"” tab you can enter the I/O address as
shown in the picture

3. Set the update of the Process image to "Automatic update" so that the address is
automatically updated by the system in every program cycle

4. Save your project

Notes:

The 1500 CPU offers the possibility of using up to 31 process image partitions. "PIP 1" to "PIP
31" process image partitions can be assigned to certain Organization Blocks. After the OB is
started, the assigned process image patrtition for the inputs is updated by the system. At the end
of the OB, the outputs of the assigned process image partition are written to the 1/0 outputs by
the system. The process image partitions are excluded from the automatic update.

A process image partition can be updated in the user program with special instructions. For this,
there are the functions "UPDAT _PI" for the process image partition of inputs and "UPDAT_PO"
for the process image partition of outputs.
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4.9.12. Exercise 12: Compiling the Device Configuration

and Downloading it into the CPU

Devices

tdy_Project » § U [CPU 1214C DGDEDC]

|§ Topology view ”53—,1 Network view

Iﬁ'f Device view EL

EEEssssEEEEan

I35 ##¢ [s7crulcruziad] [] ) @ ] @li =
~ [ My_Project [~ o 5 7 =]
B Add new device
oy Devices & netwarks Sl |
~ [/ 57-CPU [cPU 1214C DODGDC] TXR ‘
[IY Device configuration m
g Online & diagnostics W
Delete Del Hardware and sofeware {only changes
x ly chang
Renarme F2 [, « Hardwareoul changtsl cansnannnns
E-F G0 to tonolo gy view »  Hardware (rebuild all) .
asgssssssEssssssssssssssnnnnnn?
pology . @ Software (only changes)
I'J'g'h Go to network view X
Software (rebuild all) |‘IDD% . 5]
Software (reset mermory reserve) .—af..'r'""' n "
Download to device RELHES |_71": I.n.f:J . _EE Diagnostics
Backup from online device @ » shlardwataand sofviara lanlechangasia « npile \
& Gao online ctl . : .
» Hardware configuration Z| St
. atus / Error
&Y Go offline Cerletd Softeare (only changes) . .
%] online & diagnostics ctrl+D Software (all information
i i = Goto 7 TEffors  warmin.. |
S i temecee: A o 1
¢ | Jl | 57-CPU does not contain a configured protection level Fa IEI
Reference projects : Compiling finished (errars: 0; warnings: 1)
> | Details view < [ Il |

Task

You are to compile the configuration and parameterization of the S7-1500 hardware station and
then download it into the CPU.

Note:

If the CPU doesn’t have a program, the CPU does not go into RUN mode when there is a restart!
That is, if, as shown in the picture, you only download the hardware configuration into the CPU in
this exercise, and the CPU will not switch into the RUN mode with a subsequent restart!

What to Do

In the Project view, select your S7-1500 station

Compile the HW-Station (right-click on the station, see picture)

After an error-free compilation, download the hardware configuration into the CPU
(right-click on the station, see picture)

Fill in the dialog "Extended download to device" on the next page
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Fill in the dialog "Extended download to device"

Extended download to device %
Configured access nodes of "S7-cPU"
Dewice Device type Slot Type Address Subnet
57-CPU CPU1214CDCD... 131 PMJIE 192.168.111.102 FRIE_1
Type of the PGIPC int [%_Prne I~
PGIFC int: [R inteltr) 82574L GigabitNetwork Connection |~ @
Connection to interfacefsubnet: | PAAE_1 [~ ®
1stgateway: | -]®
Select target device: Show all cormpatible devices [~]
Dewvice Device type Interface type Address Target device
Accessible device 571200 150 00-1B-16-70-A7-6D =7 .\
- - FHIE Access address w
["| Flash LED
Online status infarmation: ["] Display only error essages
€ Scan completed. 1 compatible devices of 2 accessible devices found.
%2 Retrieving device information
Scan and information retrieval completed E‘
4 Load Cancel

Fill in the dialog in the order which is shown in the picture above.

to 1 In "Connection to interface/subnet" select PN/IE

to 2: For refreshing the list "Show all compatible devices" activate "Start search

to 3: In refreshed list "Show all compatible devices" select the S7-1200 CPU

to 4: Start the download using the "Load" button

Accept the follow dialog and activate "Load"

Target Message
¥ S7-CPU

¥ Protection

Ready for loading.
Protection frorn unauthorized access
Devices connected to an enterprise network or directly to the

maore information about industrial security, please visit
hittp ffassa siemens. comfindustrialsecurity

¥ Device configurat... Delete and replace system data in target

the target system?

internet must be appropriately protected against unauthaorized
access, e.9. by use offirewalls and network segmentation. For

Celete and replace existing device configuration far "37-CPU" in

Action

Cownload to dewvice

Finish | | Load

| | Cancel |

continue the next page
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In the following dialog activate "Start" the CPU after the download

Target Message Action
w S7-CPU Downloading to device completed without errar.
¥ Start modules Start modules after downloading to device. @ Start all

The module "CPUcommon [192.168.111.102]" can be started. @ Start

| Finish | | Load | | Caneel

In the inspector window check if the download was successful

Info H
|§. Properties || Info ||ﬂ Diagnostics |
General || Cross-references || Compile |

@lm.| Show all rmessages |'|

! Message

Q Project My_Project opened.
I = Start downloading to device.
I ~ 57-CFU
1 * Hardware configuration

Q Hardware configuration was loaded successfully.

0 Connection configuration was downloaded successfully.

0 Routing configuration was loaded successfully.
I Failed to start CFUcommon [192.168.111.102]!

0 Scanning for devices completed for interface Intel(R) §2574L Gigabit Network Connection....

!1 Loading completed {errars: 0; warnings: 1),

< M | >

Note: The CPU couldn't be started because no user program has been downloaded.
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4.9.13.

Exercise 13: Setting the Time

Froject Edit  “iew Insert  Online
F (M saveproject S ¥ 2 B X D SMNEE R :_,)j_?g_opurlejﬁ Gooffine  f7 "

144 Siemens - D:AS7_Courses\My_Projectidy_Project

Options  Tools  Window  Help

Totally Integrated Autom|

Devices

e
=

¥ 7 hy_Project
B Add new device
gy Devices & netwarks

v [5g s7-cPu[cPu1z14c ooy B O

p]‘ Device configuration
.................. DAY e ey T
-’QJ Online & diagnostics

» gl Frogram blocks
4 P_# Techrnology objects
» External source files
» [ PLCtags

v [ PLC data types
4

b

]

]

[ online backups
Tj Traces

[ Device prowy data

|21 vatch and force tab...

Online acoess
» Diaghostics
« Functions
Azsign IF address
e
H .
g .

y an
Firmware update

Assign FROFIMET device ...

Reset to factory settings

Format mermory card

Set time

PG/PC time:

| (UTC+07:00) Amsterdarn, Betlin, Bern, Rorm, Stockholim, Wien

[June 16, 2017

[-] [oa:25:13 pm [3]

iModule time

[June 16, 2017

[+] [o3:25:13 Fm [Z]

+ [v#] Take from PGIFC .

Apply .

< I (<] i I
Task
By means of the TIA Portal, you are to set the time on the controller.
What to Do
1. Open the Online access of the S7-1200 CPU via the object “Online & diagnostics” in the
Project tree
2. Establish an online connection to the controller via the button “Go online” (The “Go online”
button is in the toolbar and in the ‘Online access’ window opened in the working area)
3. Inthe ‘Online access’ window, switch to the menu “Functions > Set time”
(The PG/PC time and the Module time can be seen.)
4. Adopt the PG/PC'’s time by activating the item “Take from PG/PC” and confirm with the
“Apply” button
Note:
If the item “Take from PG/PC” is deactivated, the module time can be manually changed.
TIA-MICROL - Devices & Networks
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4.10. Additional Information

N
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4.10.1.

Area for Modules Not Plugged In

dy_Project » S7-CPU [CPU 1214C DCFDGIIC]

Hardware catalog

-

| open / close area | Options

V|Cata|og

[5M 1225 DIsiDge « 2avDC | [ind]
|E Topology viy@ . ",J—Eh Netwo.rk view ||—[|'f Device view L & Filter Prafile:

gﬂg- [s57-cPU [cPU1214C] [+]

Bojejea atempd

B HE @ = » [ cPu

Modules not
plugged in

Al 413B... | &l 4156

» [ Signal boards
» [ Communications boards
» [ Battery boards
» (WDl
» [ DQ
~ [ oo
=] « [ DI 8/DQ 8x24%DC
[l se57 2253-18H30-0xE0
[l £ES7 223-1BH32-0XEOD
» [l D1 16/DQ 16x24vDC
» [ DI 8x24vDCDO Exelay
» [l DI 16x24vDCIDQ 1 6xRelay
» [ DIDO 8x120WACIDG Sxhelay
» [ A
» [ AG
» [ Aliag

- ~ » ﬁ Cormrnunications modules

$]00} AuluQ E”

syse| an”

saueiqr] E”

» [ Technology modules

> [Information :

Area for Modules Not Plugged In

Modules that are intended to be assigned to a device, for example as the result of a copy action,
but for which the corresponding rack does not have a free compatible slot are moved
automatically to the "area for modules not plugged in". Modules are added to the area for
modules not plugged in under the following conditions:

When a module is copied or moved within the Project tree

When a module is dragged to a device in the Network view, even though there is no
compatible slot free on its rack

In the Device view, when a module is directly moved into the area from the rack or Hardware
catalog

The modules are ignored when downloading to the target system. There is therefore no
consistency check for modules in the "area for modules not plugged in".

Modules in that area have these rules

4-48

In the Project tree, the modules with parameterization (e.g. addresses) are stored under the
relevant device in the folder "Local modules"

The modules keep all settings and parameters

The modules are ignored when downloading to the target system. There is therefore no
consistency check for modules in the "area for modules not plugged in"

Modules can be copied, cut or deleted by use of the context menu
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4.10.2. Swapping a Slot / Inserting a Module between Two Modules

o
e i e e e i e ¥ P e e

Swapping a Slot or Inserting a Module between Two Modules

Using drag & drop, drag the modules in front of or behind the slot number until the marking
appears at the desired location, as shown in the picture. The module is placed where the marking
is and the modules behind it are moved one slot to the right.
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4.10.3. Copying Modules from a Reference Project

144 Siemens - D:ACoursesWyProject2\MyProje ct2
Project  Edit | wigw Llnser‘t Online  Options  Tools  Window  Help Totally Integrated Automation
G HE 54 ot poralview Alt+F7 + T MG = ﬁ Go online 1¥ Gooofiling &? i’ PORTAL
[#) Projecttree Ctrl+1 L \)
Devices % Overview cerl+2 |5':J Topology view \|ﬁg,] Network view "ﬁf Device view |_IE,L=_I
. Task card Ctrl+3 : A= e =
[ (] Details view carleq P71 500ICPUTST3RT PH] [+ ﬁL by @® =] 2
ol d [V el o~
E Inspector window Ctrl+5 A ;\"JQ ,\‘o+ O"'ﬂ" %ﬁ §
¥ ] MyPrg E 1 s L @\ ;_;\ Q\ Q v} IEI :
B Af=eessssssnsnsnssnnnnn ]
) Screen keyboard v v w :TJ
M= - =
b L@ 571500 [CPU1513F-1 PA]
v i Ungrouped devices 0 1 2 3 4 3 6 7 Ld
v L commondats (Y1 e i i - )
9 Reference projects e, Rail 0 T o m gﬁ
o 2 | i s
i S g iz
E "% Program info : "HiE
o ¢ FLC supervisions & alarms 3 H =
a
" = PLC alarm text lists 3 H
B —
. = [ Local modules k g _-E‘-{
e . o =
1 . o
. | H =
a =
1
o —
a
; -
a .
", » i Ungrouped devices anz < @ 125% | ——y— &
3 pvm m 1549 — ~ e e Brppe e i i i ics. ¥

Via the menu "View", the “Reference projects” view can be shown, in which projects can be
opened as write-protected. Modules can be copied into the Device view from a Reference
Project. In doing so, all parameter assignments are adopted.
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‘ H ) H
4.10.5. ‘'View’ Settings of the Task Cards
| Single pane mode | ' | Multi-pane mode r
Options Options Options
= &\ =

v | Catalog \ ~ | Catalog

[<searchs | [t (it v||nformatlon Change pane [<Searchs |[iit) [T
. m .

[ Filter Frofile: m . Dewvice: ode [ Filter Frofile: m .
D_[.CPU'IS'I'IF'IPN D_[.CF'U'IS'I'IF'IF'N
V_uCPU'IS'ISF'IPN V_[lCPU'IS'ISF'IF’N

3 [l [5ES7 513-1FLO0-0ABO E
[l BESY 5135-1FLO1-0AE0 [l 6ESY 513-1FLOT-0ABD
» [ CPU 1515F-2 PN 0 T30S B » (W cPUTS1SF-2 PN
DT[.CPU'IS'IEvF-SPN."DP || I; ""t:_'"'_""_
e
] p_[l CPU 1517F-3 PMIDP . nigrmauan
= Atticle no.: 6ES7 513-1FLOO-04 q A
» L[l CPU 15158F-4 PMIDP Device:
» [ CPU 1518F-4 PMIDF ODK version: V1.8 [=] |=
» [ CPU1511T-1 PN o
» "j. CPU 1515T-2 Ph EYCETE eI
» —Il CPU 151713 PMIDP 40° ") Fail-safe CPU with display; wark
P .* remory 450 KB code and 1.5 MB
D -[l G 15 718 PMB data; can be used for safety CPU 1513F-1 PN
» [ UnspecmedtPU 1500 applications; supparts PROFIsafe
» [ o1 ‘¢‘ %2, 40 ns bit instruction time; 5-
R stage protection concept, Article no.: 6ES7 513-1FLO0-04A
k -!IDQ S M integrated technology functions:
rotion control, closed-loop contral, “ersion: W18
finformation _ evosimeamme saton oo broeed Bl
<] [ | <] Il | <] i 2]

You can choose between two pane modes:

e Single pane mode:
There is only one pane open at a time. If a different pane is selected, the previously open

pane is closed automatically

e Multi-pane mode:

Several panes can be open at the same time

Setting for the Device Configuration

Since there is generally more than one version of a module when configuring the devices (CPUs,
I/0 modules), the required version must be selected.

Because this additional information on the modules selected in the catalog is shown in the
"Information” pane, it is recommended that the multi-pane mode is set here.

TIA-MICROL1 - Devices & Networks
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4.10.6. Selecting the Controller and the Modules

Manual: “SIMATIC S7-1500 / ET 200MP Software: “TIA Selection Tool” (online or offline)
Automation system In a nutshell”

Do yomi nieed & CPU fox satoly sgpbcalions? TN I My Brojects + Projekt + 57-1500 (SIMATIC 57-1500)
Ho Yes

lod, high-speed counters Sebect o fad-safe
! L wernion (F) among the
CPUs

Special product i L« Limits | Shot list

-Ili|i\

= T

GPLU
1EFELPH

GPU
5131 BN

+ <

BN | oo

e S

T i et T ™ R e o) TV YW b W o s Th R

i)

Entry ID:'109481357 TIA Portal Information Center > Tools & Apps >

Configurators

4-52

SIMATIC S7-1500 provides you with a wide range of CPUs that can be integrated. You can
expand each CPU with I/O modules, communication modules and technology modules. If, for
example, the memory and performance of a CPU 1511-1 PN are enough for you, then you
expand it with communication modules for PROFINET and PROFIBUS. For technology functions,
technology CPUs and technology modules are available in addition to the Compact CPUs.

To select the correct controller there is the manual “ SIMATIC S7-1500 / ET 200MP Automation
system in a nutshell” which contains further useful guidelines. It can be found under the Entry
ID: 109481357.

There is also the software TIA Selection Tool which provides an opportunity for selecting,
configuring and ordering the devices for Totally Integrated Automation. After configuring the
hardware in the TIA Selection Tool, you are given a list with all hardware components which are
required (modules, plugs, cables, profile rails etc.).

In addition, the order via the Industry Mall can be started directly from the TIA Selection Tool.

TIA-MICROL1 - Devices & Networks
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5.

PLC Tags

At the end of the chapter the participant will ...

be familiar with PLC tags and their memory areas

be able to create PLC tags and address them

know elementary data types

be familiar with global constants and system constants

learn how to monitor and modify PLC tags

5-2
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5.1. What are Tags and Why do You Need them?

Atag...

saves values/data and requires space on the CPU

is specified by its name, memory area, address and data type
(dimension, possible value range, allowed instructions, )

Process images with

Memory areas of PLC tags: status of Inputs / Outputs

Process (image) tags for Inputs or Q Outputs
Auxiliary tags for saving values inthe Memory byte area

Memory bits for saving
- results of logic operations
- calculation results

The Importance of PLC Tags
Next to commands, tags (variables) are the most important elements of a programming system.
Their task is to save values in a program so that they can be further processed at a later time.
Data Types
The data type determines which values are accepted by data and which instructions can be
carried out with these values.
Memory Areas of Inputs and Outputs

Within a controller, the data is stored in different memory areas. The input signals of input
modules are stored in the process image for inputs where they can be consistently read out
throughout a cycle. The control of the process happens via the process image for outputs which
is then written to the output modules.

Memory Byte Area

Internally, there is an additional storage area in which values can be saved. Since the clarity and
the re-usability of individual tags (variables) of the memory byte area are not fulfilled, there are
still other areas which will be discussed in later chapters.

TIA-MICRO1 - PLC Tags
Training Document, V16.00.00 5-3
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5.1.1. Addresses of PLC Tags

| Process Image Inputs (PII) | | Process Image Outputs (PIQ) |
%IWO0 %QWO0
L7y 615(413(2(110076/514(3,2)1/0] |7]6y514(3j21j0]7j6(5/43(2j1]0]
%IBO %IB1 %QBO0 %QB1
e.d. %I15

| Memory area |

0,
e.g. %M25.4]| A’MEDZ“ _{le.q. %M26.4

%MW24 s ~ %MW26
|7|6|5|4|3|2|1|0I7|6|5|4|3|2|1|0I7|6|5|4|3|2|1|0I7|6|5|4|3|2|1|0I
%MB24 %MB25 %MB26 %MB27
Bit —  %{Area}{Byte-address}.{Bit-address} - (e.g. %M8.4)
Byte, Word, DWORD —  %{Area}{Size}{Byte-address.} - (e.g. %MD24)
LREAL (64bit) —  %{Area}{Address of the start bit} (e.g. M15.0)

Addressing
An address exactly defines where values are written or from where they are read.

They begin at byte address, that is, at the number “0”".
The addresses are consecutively numbered, and, within a byte, the bit address 0..7 is numbered
from right to left.

Address Style With/Without %
The %-character identifies the presentation of an address. It can be left out during address entry
since it is automatically added by the engineering framework.

PLC Tags > 32 Bits:

For tags that are greater than 32 bits (e.g. LWORD), only the start bit is specified during
addressing since this can only be accessed symbolically. The required number of bytes that must
be reserved for these tags results from the data type of the PLC tag.

TIA-MICROL1 - PLC Tags
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5.3. PLC Tag tables

Project tree I | Declaration of a tag:

Devices define name and data type
[ @ define memory area and address
> ] MyProject E

‘% Add new device
EE-D Devices & networks
~ [[J PLC_1 [CPU1513F-1 P]
Y evice configuration Creating several tag tables:
%/ Online & diagnostics «  to keep a better overview
¥ |5 Frogram blocks
» Taﬁ Technology objects
4 External source files

- :3 FLC tags

% Show all tags

" ~dd new tag table

o

23 Default tag table [50]

izl T l |

28 My_Tags [51] 1
» Tﬂ PLC data types
b [z Watch and force tables | number of tags in the table |

fo—
o

shows all tags from all tag tables |

PLC Tag Tables
In order to achieve a good readability of the CPU program, it makes sense to structure the data
storage. For this, there are PLC tag tables for the PLC tags.

Tag Tables

The default tag table (hame can be changed) contains additional CPU information and thus
cannot be deleted. It can be used for any PLC tags, but for better clarity, it is recommended that
several tag tables be created.

Declaration and Definition of PLC Tags

In the declaration of a tag in the PLC tag table, the symbolic name (for example, "M_Jog_Right"),
the data type (for example, Bool) and the absolute address (for example, M16.2) are defined.

TIA-MICRO1 - PLC Tags
Training Document, V16.00.00 5-5
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5.3.1. PLC Tags and PLC Constants
Project tree m 4
Devices !—@ Tags H = User constants
o g —— T, =
STEP? classic symbols
¥ 7 MyProject E Marme Data type  Address . Comment
B Add new device 1 4@  5_OperastionOFF  Bool @00 [v] s_OperationOFF (]
ﬁE’h Devices & netwarks 2 g | S_OperationON Bool 10,1 S_OperationOM
= p_[. S7-1500 [CPU 1513F-1 PN] 5] <1 5_Right Eoal 10,2 S_Right
IT pevice configuration =la 8| 5_Left Bool Wl0.3 5_Left =
% Snline & diagnostics 5 e | 5_Acknowledge Eool %I0.7 S_Acknowledge
» gl Frogram blocks 3 | E_LE Bool %I3.0 Light barrier
» [ Technalogy objects 7 e | S_Bayl Eool %131 Mornentary contact Bay 1
] External source files g < S_Bay2 Bool %I3.2 Maomentary contact Bay 2
7 I:S FLCtags 9 <2 S_Bay3 EBool 3.3 kMomentary contact Bay 3
%5 Show all tags 10 <4l S_BaylB Eool %134 Momentary contact Light bartier bay
ﬁb'.»\dd news tag table 11 <4l E_Bayl Eool %I3.5 Froximity sensor Bay 1
L beadimgihla 5O ..7-1500 [CPU 1513F-1 PN] » PLCtags » Defaulttag table [S1]  — I2 W X
% STEF? classic symbols [32]
» [ FLC data types 7 |@I Tags B-EI User constants ]E@ System constants
» (52 watch and force tables =5 =5 g TrommmmnmmmmmmEes H
D E:' EnlnelbecEing Default tag table
D I'_?. Trac.es : M Marme Data type walue Comment hod
< || il || > | Ej lTime TH#ES rnax. transportation timt Ll
2
i |
PLC Tags

The PLC tag table contains the declaration (definition) of CPU-wide valid and thus global tags
and constants. For each CPU added in the project, a PLC tag table is automatically created. A
PLC tag table contains one tab each for Tags and User constants; the Default tag table also
contains a tab for System constants. Tags are operands with changeable content used in the
user program.

User Constants

A constant defines an unchangeable data value. During program execution, constants can be
read by various program elements, but they cannot be overwritten. Changing the constant value
while the program is running is not possible.

In TIA Portal, it is possible to declare symbolic names for constants so as to make static values
available in the program under one name. These symbolic constants are valid throughout the
CPU. The declaration of the constants is made in the "User constants” tab of the PLC tag table.
Constants are operands with unchangeable content, and in addition, constants do not require an
absolute address.

Creating Tags and Constants with Group Function

5-6

By clicking on the "Fill" symbol in the lower right corner of the cell and then dragging it down, tags
and constants are automatically created (comparable to Excel).

It is possible to automatically create tags and constants through the "Name" and "Address" (only
for tags) columns. The new tags and constants are created with the name of the current
tag/constant appended by a consecutive number. From a tag or constant with the name
"T_Station”, new tags/constants are then created with the names "T_Station_1", "T_Station_2"
etc.

TIA-MICROL1 - PLC Tags
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System Constants

System constants are unique throughout the CPU. Global constants which are required by the
system and are automatically created. System constants can, for example, serve the addressing

and identification of hardware objects.

Rules

System constants are automatically assigned in the Device view or Network view when
components are inserted and are entered in the Default tag table ("System constants" tab). A
system constant is created for each module but also for each submodule. In that way, for

example, an integrated counter is also given a system constant. System constants consist of a
symbolic name as well as a numeric HW-ID and cannot be changed.

System Constant Names

The names of system constants are hierarchically structured. They consist of a maximum of four
hierarchy levels which in each case is separated by a tilde "~". In this way, you can recognize the
"path" to the relevant hardware module based on the name.

< Tags || = User constants ||>E| System constants

Default tag table
Mame

39 izl Local-Display
40 \EI Local~Exec
41 la Local
42 {Ef Local~FExec
23 [=l Local~PROFINET interface_t
44 4zl Local~PROFINET_ interface_1~Fort_1
45 Lzl Local~PROFINET interface_1~Port_2

Example

Data type

Hw_Sublodule
Hw_Subhodule
Hw_Subhodule
Hw_Subhodule
Hw_Interface
Hw_Interface
Hw_Interface

Value Comment

54
52
49
55
G4
65
&6

]

H

3

A system constant with the name "Local~PROFINET _interface_1~Port_1" denotes Port 1 of the

PROFINET interface 1 of the local CPU.

TIA-MICRO1 - PLC Tags
Training Document, V16.00.00
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5.3.2. Finding / Replacing / Sorting PLC Tags

MyProject » PLC_1 [CPU 1513F-1 PN] » PLCtags » Hy_Tags [38]
‘@ Tags || = User constants | Options
= F B Ta Click on the column name to sort | d
My_Tags / / ~ | Find and replace
Mame Data type Address Comment :-Fi.n-d:..-."-".".-.---:

1 < M_SETF Int Fehdini22 Menory word Setpoint number -JP_FauIt |v;
2 < hliif_ACT Int Fehiitf20 Menaory word Actual number

& < M_ActSetp Bool b 15.4 Memary bit Actual- has reached Setpaint... lhellz s @il

4 < M_StorFaultl Bool WM1T.2 Mermary bit for storing Fault 1 D Match case

5 < M_ALxFault] Bool Wh17.1 Edge suxiliang rmemory bit Fault 1 Fimdl i sulssimEnnes

6 < M_Con\.-'F.auIt Bool W%h17.0 Mermary bft Conveyor fault Find in hidden texts

7 < M_AutoRight Bool b 16.4 Memary bit Conveyor AUTO RIGHT

g < M_logRight Bool 16,2 Memary bit Jog conveyor RIGHT Use wildcards

9 < M_AuxLB Bool M 16.0 Edge auxiliary rermary bit Light barrier Use regular expressions

o0 < M_AuxOpON Bool Wh15.1 Edge auzxiliary memory bit Operation ON

11 @ F_Hom Bool %Q3.7 Horn @ pown

12 < K_Left Bool %036 Run conveyor LEFT O Up

13 @ K_Right Bool %03.5 Run conveyor RIGHT | Find |
14 <@ F_BaylB Bool %034 Indicator light Light barrier bay Replace with:

15 < F_Bay3 Bool W%i03.3 Indicator light Bay 3 | |v|
16 < F_Bay2 Bool W%i3.2 Indicator light Bay 2

17 @ FBayl Baal %Q3.1 Indicatar light Bay 1 Whole document

8 < P_Fault i Bool %00.7 B Indicator light for fault From current position

19 F_Fault3 Bool %004 Indicator light for fault3 selection

20 | F_Fault2 Baool %0Q0.3 Indicator light for fault2
EYnr . T atTar QVL\_’Replace | | Replaciih

Sorting
By clicking on one of the column names "Name", "Data type" or "Address" you can sort tags are
alphabetically or according to address (ascending or descending) depending on the column.
Finding / Replacing

In the PLC tag table, tags can be found and replaced via the "Tasks" Task Card. Dummies can
also be used (? for one character, * for several characters).

Example of "Find and replace™:
Assign byte address 4. to all outputs with byte address 8.:
Find: Q 8. and Replace with: Q 4.

TIA-MICROL1 - PLC Tags
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5.3.3. Error Indication in

the PLC Tag Table

Data type Address | Retain  Accessible frormn HMIOPC UA - Wiritable fr...

<@ Tags " = User constants

=

—a

“izible in HMI engineering

Boal I35 If the name (symbol) already exists in the table,
CER a"(1)" is automatically added
Eoal %I13.0 v Iw] [w]
Baal %36 = = _—
=gl e The absolute address is not compatible with the
. T data type of the tag!
Bool %IB0 =] ™ ]
Bool %Lhi1 0.3 ] = )]
Bool %M1 6.4 ] [¥) =]
Bool %h15.1 ] = )]
Bool %h16.1 ] v =]
Bool %M1 7.0 ] = ]
Bool %1 6.2 ] v =]
Timer . %T17 [ Absolute address is used twice!
Eonl w051 T i il
gool 1] %gs2 =] )] =]
Baol AP %133 ] ™) =]
Boal (:%ls.s ] =l v
Bool %Q0.7 =] =) =]

"L
STEP? classic symbols
Mame a
1 - B_Eayl
) b
3 @ B_LB E
B, ), L
5 4 K_Left
6 < K_Right
7 4 5 Left
8 40 M_2Hz
9 - M_AutaRight
10 <@ M_AuxOperationON
11 - M _AuxStop
12 <@ M_CorwveyorFault
15 <@ M_logRight
14 <@ 0D_CorveyorMonitoring
15 - F_Bayl
16 <@ F_Bay2
17 < P_Bay3
18 - F_BayLB
=T | P_Fault
(<]

2]

Syntax Check

With every entry, there is a syntax check in which existing errors are displayed in RED, or for

warnings in YELLOW. A still faulty PLC tag table can be saved but as long as it is still faulty, the
program cannot be compiled and downloaded into the CPU.

TIA-MICRO1 - PLC Tags
Training Document, V16.00.00
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5.3.4.

Retentiveness of PLC Tags

. » Area_1 » S7-1500 [CPU 1513F-1 PN] » PLCtags » STEP7 classic symbols [15] — @ ®EX S7-1200:;
rmm— @Tags | & User constants Retentiveness (retain)
= & B T E" ] = can only be set for
STEP7 classit i memory bytes
Mame <7777 e, Datatype Address =  Retain  Comment
1 < OD_CUnveyorMonit’mcg Timer %7 Tirner, Conveyor monitaring in Auto rode
2 a M_ConveyorFault “. Bool %M17.0 Mernory bit Comveyor fault
3 < M_AutoRight 'BQoI %M16.4 [v) Memory bit coreyor RIGHT in auto mode
4 @  M_loghight Boot,  %M16.2 ™ | M
5 @ M_AuwStop Bool %, %M16.1 v Example: .
6 a M_aAuxOperationON Bool ”&3&"5_1 v E MBO ... MB16 are retentive -
7 < M_1Hz Bool %‘l‘l‘l]_S V) Memory bit - flashing frequency 1 Hz
§ @ M_2Hz Bool %M10] b inn e 2
Ll < F_Fault Bool %0Q0.7 .‘.‘ Retain memory
0 F_Operation Bool %Q0.1 ’0‘ ;
™ a SYAcknowiedge Bool %07 0“ Nurnber of remory bytes starting at MBO: |17
2 a 5_Left Bool &g ’.“ Mumber of SIMATIC timers starting at T0: l:l
13 < S_Right Bool %l0.2 o
14 o 5_OperationON EBool %101 ‘P MNurmber of SIMATIC counters starting at C0:
15 4 5_OperationOFF Bool [ %00 I~]
16 V4 ] Currently available retain memory (bytes):
= & a9 3
QK 1 | Cancel |

Retentive (Retain) Memory

S7-1500 CPUs have a retentive memory for storing retentive data even if power is lost or turned
off. The size of the retentive memory is documented in the technical data of the CPU.

The utilization of the retentive memory of the configured CPU is shown offline in the Project tree
under "Program info > Resources of..." or online in the Project tree under "Online & diagnostics >
Diagnostics > Memory".

When you define data as retentive, their contents are retained after a power failure, during CPU
start-up and during loading of a modified program.

You can define the following data or objects as retentive:
e Memory bytes, timers, counters

e Tags of global data blocks

e Tags of instance data blocks of a function block

Certain tags of technology objects are always retentive, for example, adjustment values of
absolute value encoders.

Memory Bytes, Timers, Counters

5-10

For the S7-1500, the number of retentive memory bytes, timers and counters can be defined in
the PLC tag table via the "Retain" button.

For the S7-1200, only the number of retentive memory bytes can be defined in the PLC tag table
via the "Retain" button.

TIA-MICROL1 - PLC Tags
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5.3.5. PLC Tags in the Device View

ty_Project » S

|E Topology view ",J—Eh Network view "i]'f Device view L

1035 102 101

4 5 3 7 8 a | =]

e —~— ¥
‘EﬂPmperties |E"_i.'.lnfu y"ﬁ Diagnostics |
General E 10 tags ﬂ System constants || Texts
Marne Type Address Ta_gtaETe_7 y Carmrment
<@ B_BaylB Eool “%I3.0 ConveyorModel Light barrier
<@ S_Bayl Bool lg.1 ConveyorModel Rt oo B |
<@l S_Bay2 Bool %l8.2 ConveyorModel Properties 1=
<@ 5_Bay3 Bool %l5.3 ConveyorModel gpmpemes ”*_i.l.lnfo i "ﬂ Diagnostics |
<l S_BaylB Bool %l 8.4 ConveyorModel passssms -
<@ B_Bayl Bool AR ConveyorModel | General " 10 tags |F Syste_rr_' -c::J-n-sEa:r:t-s- _: Texts ]
<@ B_Bay2 Boal %I3.6 ConveyorModel e Type e
@ B_Bay3 Bool %87 Conveyarhodel & LocalDI_8 DQ_8x24vDC_1  Hw_SubModule 271

The PLC tags of inputs and outputs can also be declared and changed in the Device view. In the
Properties, in the Inspector window you open the IO tags tab for this.

In addition, the system constants of the selected hardware are displayed in the "System

constants" tab.

TIA-MICRO1 - PLC Tags
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5.3.7. PLC Tags: Detail view

v | Details view

"M_logLockLeft" —o sk - -

Project tree Project tree m 4
Devices Devices
5 s ] HE| (%
Name Name
~ (@ 57-1500 [CPU 1513F-1 PN] :A » [, Device proxy data E - LI .
Y Device configuration Bk Program infa Block title:
i Eg PL — Zomment
Select the o Select the
Tag table Ll Hardware module Network 1: Memary bit log conwr helt right
» ' External source files O 20 2307AC Comment
~ [ FLCtogs oo M sTAS0D JORL IS
Zg Show all tags b= a
ﬁ‘ Add new tag table . b
H Il &1 ExuRTOITC 5T_1 . hod. 1
. A F_Operation” —o
-m H ¥ @ Distributed IF'O
Ll l b o
[ FLC data types . » [Hy ET2005P [IM 155-6 PR 5T] 0.2
- . i
b |25l Watch and force tables : D !E' Ungrouped devices
» [ig Online backups [v| = » [ common data W03 %Qﬁ-s
<1 I >l . » [5]) Docurentation settings "§_Left" —o "K_Right"
I H
H V|Detai|s view ’\/ AATE.S =
"
Name Data type Details  Comment E o
B_Bayl Bool %35  Proximitys. ma|
N -
- DGR Ced w36 Prodmigg. (A2 Network 2: Jog Conveyor LEFT
E_Bay3 EBool %I3.7  Proximity s.. 3 .
E_LE  Bool %130  Lightbarrier § Metwork 3: Merker bit conwveyor tright automatic
K_Left Bool %Q36 Run conve... a

Network 4:  Conveyor belt right

k= =ssssccesscssnsnnsprmpannnnnat,

Detail view
The Details view shows the tags of the object selected (highlighted) in the Project tree:
For example
e ..tags of the selected tag table
e ...channels of the selected local modules and their tags
That way it is easy for the user, using drag & drop, to integrate tags in the user program, for
example.
Using a Tag as Operand

During programming, the name of the tag can be entered, or, it can be selected from the
automatic symbol selection as well as the Details view.

TIA-MICROL1 - PLC Tags
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5.4. Absolute and Symbolic Addressing

My_Project » PLC_1 [CPU 1214C DUDGDC] » Program blocks » FC_Conviotor [FC16]

T b OEMEIHw Clad = ¢ B =
& Symbolic GV 4 =]
P Symbolic and absolute =
= Absolute =
%60.2 w03 %0Q0.1
*S_Right” s Left" “P_Operation”
| { | 1+ -1—
[
<| 1] ] [>] [1o0% [+] ———
‘& Properties i‘_i.'lnfo yﬂ& Diagnostics
| General L N
[l Tag [~
| |
| General

A Name: | M_log_Right

k Data type: 'Bool

Address: [%Mm16.2 -
| Retained

Comment: Memory bit Jog conveyor RIGHT

Absolute and Symbolic Addressing

All global tags (such as, inputs, outputs, bit memories) have both an absolute and a symbolic
address. You can define which is to be displayed or with which is to be programmed (see
picture).

When you use a symbolic address (for example, "M_Jog_RIGHT") to which an absolute address
has not yet been assigned, you can save the block but you cannot compile and download it into
the controller.

When you use an absolute address (for example, M16.2), it is automatically assigned a symbolic
default address (for example, "Tag_1") which you can change.
Properties

If a block or the PLC tag table is open in the working area and a tag is selected (highlighted)
there, then all details are displayed in the "Properties” tab in the Inspector window where they can
also be edited.

TIA-MICRO1 - PLC Tags
Training Document, V16.00.00 5-13
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5.5. Renaming / Rewiring Tags

Rename tag
WEME s wmwwmmm o mmw SECTION
Global Output

'SEHRq-i . 'Smf-it' 't' :Rii'narrlwri'::al -I."llIIlII:I:IEErIESlPlI:—;r:.:_
Ay " RENIS B Lol i
— /1 '

Address Data type | PLC tag table Comment
[+] %035 Boal

1

Rewire tag
section
Global Output

ata type  PLC tag table Comment

B STEF7 classic ;y...li‘ Run conveyor RIGHT

| Change || Cancel |

Ctrl+x

Ctrl+C

¥ Delete Del
Go to ]

Cross-reference information Shift+F11 v

5 Insert network Cerl+R

B STEP7 classic sy...li‘ Run conveyor RIGHT

| Change | | Cancel

Renaming and Rewiring Tags

Tags can be renamed or rewired directly in the PLC tag table or as shown in the picture using the
Blocks Editor. The changes are immediately adopted in the PLC tag table and affect the entire

program.

e Rename:

Change the tag name, while the absolute address remains unchanged.

e Rewire:

Change the associated absolute address, while the name remains unchanged.

5-14
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5.6.

Monitoring PLC Tags

Monitor all On / Off

Devices = 3 |@ Tags || = User constants
i
o T E
Cu;weyur .
¥ 7 MyProject 9 Z Marme Data type Address  Monitorwal...  Comment
B Add new device | TIE < B_LB Bool %I3.0 [H] TRUE Light barrier
ﬁg‘ﬂ Devices & networks 2 <l S_Bayl Boaol 3.1 [ FaLsE fomentary contact Bay 1
~ (g 57-1500 [CPU 1513F-1 P ] 9 & < S_Bay2  Bool %l3.2 [m] TRUE Maomentary contact Bay 2
[IT Device configuration Sl E! 1| S_Bayd  Bool %I3.3 [3] FALSE Mamentary contact Bay 3
% Online & diagnostics 5 < S_BaylE Bool %134 [A] FALSE Momentary contact Light barrier bay
4 ';:. Prograrm blocks [ 3 < B_Bayl  Bool %I3.5 [3] FALSE Froximity sensor Bay 1
v [ Technaology objects 7 i | E_Bay?  Bool %I3.6 [m] TRUE Proximity sensor Bay 2
» External source files g <20 B_Bay3  Bool %I3.7 [A] FALSE Froximity sensor Bay 3
v [ 4 FLCtags @ |2 4@ FEayl Boal %031 [0 FALSE Indicator light Bay 1
%5 Show all tags 10 <m F_Bay3  Bool %(3.5 [4] FALSE Indicatar light Bay 3
B Add new tag table 11 <d F_Bay2  EBool %(3.2  [J] FALSE Indicatar light Bay 2
22 Default tag rable [49] 12 <l F_BaylLE Bool %(3.4  [4] FALSE Indicator light Light barrier bay
% Conwveyor [15] : 13 <d K_Right  Boal %03.5  [d] FALSE Run conveyor RIGHT
Ja STEF7 classic symbals [28] 14 < K_Left Bonl %036 [3] FALSE Run conveyor LEFT
] Eﬁ FLC data types 15 ST | F_Harn Eool W37 [3] FALSE Harn
» [z watch and force tables 16
. rg: Online backups s U S et J

Moni

toring PLC Tags

PLC tags can be monitored directly through the PLC tag table. In so doing, the "Monitor value"

shows the current value of the tags in the CPU.

TIA-MICRO1 - PLC Tags
Training Document, V16.00.00
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5.6.1.

Modifying PLC Tags by means of the Watch Table

Devices

e
&

4 { Monitor all On / Off

li

¥ 7 Wy Project

B Add new device
gy Devices & netwarks

[hg 57-CPU [CPU 1214¢ DD B4 @

[l'f Device configuration
% Online & diagnostics
!;:; Prograrn blocks

[ Technalogy objects
External source files
':3 FLCtags

[ PLC data types

[z watch and farce tables

4 vvvwv~

9

9

B Add new watch table

=2l Conwveyor

E=l Forcetabelle
[ online backups

- -

=
25 Traces

-

r»_u= Device proxy data

it
]

Modify values once hL\

= | H..

Marme

"P_Bayl"
"F_Bayz"
"F_Bay3"

"P_BayLB"

"K_ight"
"K_Left"

"F_Horn"

"B_BayLB"

“S_Eayl"
“3_pay2
“S_Ray3"

"S_BaylLB"

“B_Eay1"
"B_Bay2"
“B_Fay3"

Address
%081
%052
%GQ8.3
%OE4
WOE.5
%OB.6
WO
%15.0
%151
5.2
%153
%18.4
%155
%18.6
%57

e 7 A 2=

Display format

Boal
Bool
Bool
Bool
Eoal
Bool
Bool
Bool
Bool
Bool
Bool
Boal
Bool
Boal

Bool

Monitor value
[ FALSE
[ FaLSE
[ FALSE
[&] TRUE
[m] TRUE
[ FALSE
[=] TRUE
[ FaLSE
[ FALSE
[ FaLSE
[E] FALSE
[ FaLSE
3] FALSE
[ FALSE
[ FaLSE

Modify value | &

TRUE

TRUE

<]

Activate/Deactivate
values to be modified

A

5-16

Before you can modify tags (variables) you must create a watch table in the ‘Watch and force

tables’ folder.

Any tags (except block internal temporary tags) can be monitored and modified in a Watch table.
To modify a tag, a modify value is specified, the tag to be modified is activated (is automatically

activated during creation) and by means of the button “Modify all selected values once and now

the values of the activated tag are loaded into the controller.
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5.7.

Task description: Insert and test the PLC tags

Devices

||.;Eh Network view u—ﬂ'f Device view

et

|

~ | ] TA_MICRO1 Ial

ﬁ Add new device 2
i Devices & netwarks
~ [/l S7-CPU [CPU 1214CD_..
u‘f Device tnnﬁgural'mni
ﬂ Online & diagnostics
!—\;El Program blocks
[ Technology objects
External source files
[& PLCtags |

E\E PLC data types
[5l Watch and force ta_..

bl I S

CE =

| Options
O
iad BV | Catalog

£ |6ea rchs | @
E Filter Profile: ﬂ
~ [ cru

» [l CPU 1211C ACIDCIRl

» [ cPU 1211C DO/DCIDC

» [l CPU 1211C DCIDCIRly

» [l cPU 1212C ACDOIRlY

» [l CPU 1212C DODCIDC

» [l CPU 1212C DC/DCIRly

» [l CPU 1214C ACIDTIRly

« [ CPU 1214C DODCIDC

[ Online backups

=
¥ Traces

v v wr T T v ow oww

E Device proxy data
08 Program info

l Properties |’i'.|nfo | [%] Diagnostics

= - General
'E] PLCalarm text lists |

" Cross-references " Compile |

v [ Local modules

@mlshuw all messages |"

- v -

E Touchpanel [KTPE0O .
[<] [T

m Ungrouped devices
> | Reference projects

Description

Compiling finished (errors: 0; warnings: 0}

Go to ? Errars

No block was compiled. All blocks are up-to-date.

Compiling finished (errors: 0; warnings: Q)

£§ Security settings
Details view | <] [

~

|||| | >

[l 5E57 214-1AE30-0XB0
[l 5E57 214-1AG31-0XBO
[l 5E57 214-1AG40-0XB0
» [l CPU 1214C DOIDCIRlY
» [l cPU 1215C ACIDOIRlY
» [ CPU 1215€ DODCIDC [v]

v | Information

Qe

[oes7 aieGab0 2|

Article no.:

e
<] i |

Task depiction

PLC tag tables have to be inserted in the project and the tags have to be tested. The PLC tag

tables can be copied form the global library into the project. PLC tags can be monitored in the tag

table or in a watch table.

TIA-MICRO1 - PLC Tags
Training Document, V16.00.00
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5.7.1.

Exercise 1: Copying the PLC Tag Table from the Library

Project tree

Devices

Options

% =2

¥ 7 My_Project

B Add new device

gy Devices & netwarks

« [ 57-CPU [CPU 1214C DGO GDC]

[IY Device configuration
g Online & diagnostics
[ Frogram blocks
I"_* Techrnology objects
External source files

(v v -

p_a FLCtags
&g Show all tags
B Add new tag table
,%’ Standard-Yariablentabelle [39]

% My_tags [79]

[ PLC data types
';,L watch and force tables
E Online backups

r v v

[ Trace

E' Library wiew [l ;I
> |Proje|:t library

sxsel@ir|

v | Global libraries

Frews 5
» LLI Long Functions

» LLI Monitaring-and-contr...

saueiqr] &

b Ll Documentation temp...
b LU winAc_MP
v LI MICROT_Lib
] ﬁ Types
« [ Master copies
& FC_Count
48 FC_Fault
4 FC_Signal

[53 Touchpanel
» I'-;j Sol_Prog_with...
» [g§ commaon data

q |

Task
own project.
What to Do
copies\Chapter 05 into your project’s folder PLC tags
3. Save your project
5-18

You are to copy the prepared PLC tag table "My_Tags" from the "MICRO1_Lib" library into your

1. In the Task Card “Libraries > Global libraries”, open the library "MICRO1_Lib" which is located
in the folder C:\_Archives\TIA-MICRO1/Version] of your programming device

2. Using drag & drop, copy the PLC tag table "My_Tags" from the Libraries’ folder Master

TIA-MICROL1 - PLC Tags
Training Document, V16.00.00
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5.7.2.

Exercise 2: Creating the PLC tag table "Conveyor" and "Simulator"

Devices

¥ 7] hiy_Project
B Add new device
Eﬂh Devices & networks

u"‘ Device configuration
% Online & diaghostics
4 .;:_ Frograrn blocks
v [ Technalagy objects
4 External source files
7 ':g PLC tags
%5 Show all tags
B Add new tag table

+ [ 57-CPU [CPU 1274C DD GDC]

ty_Project » S7-CPU [CPU 1214C DGDGDC] » PLC tags » My tags [77]

- S e Al
NEW, ;% Conveyer i
v

‘= hy_tags [77]

NEW ) 5 Simulsor [0}
b L PLC data types
4 :QL watch and force tables
» [& Online backups
» Tj Traces
v [l Device pray data

Bog Program info

E] PLC alarm text lists

.- <41 Tags i| & User constants
My_tags Pesssmmmmnn
Z Mame Data type  |Address o Cormrment
s P 1. - I, 0 DR,V T N 1Y
10 .4 B BaylB Bool %l8.0 Light barrier .
11 E@I S_Eayl Bool I8 hMaomentary contact Bay 1 E
12 < S_Bay2 Bool EI5.2 Momentary contact Bay 2 H
=113 | S_Bay3 Boal %el8.3 Maormentary contact Bay 3 .
B KE! E@ 5_BaylB Eoaol %l .4 Mornentary contact Light barrier bay E
15 < B_Bayl Bool %I8.5 Proximity sensor Bay 1 i
16 E@ B_Bay2 Bool %l5.6 Froxirity sensor Bay 2 E
17 = _Bay3 Eool Y157 Froximity sensor Bay 3 4
et @ T Foperstion  Bool . %41 Indioator gt Operation ON
‘_ﬂ"‘ 19 <l F_Fault Bool %043 Indicator light conwveyor fault
Drag&Drop &1 | P_Faultl Bool Q4.5 Ind?catorl?ght Fault1
- F_Fault2 Eool %045 Indicator light Fault 2
el @ RFautd L. 800 L, 6047, Indicatorlight Fautd L.
23 wdd F_Bay1 Bool Q8.1 Indicatar light Bay 1 A
24 E@I F_Bay2 Bool w082 Indicatar light Bay 2 E
25 L F_Bay3 Bool %08.3 Indicatar light Bay 3 H
26 =l F_BayLB Baool %084 Indicatar light Light barrier bay A
27 @ K Right Boal %Q85  Conveyor Right :
28 el K_Left Bool W%08.6 Conveyor Left 4
29 F_Haorn Eool 8
30 4l h_auxleft Bool %140 Aux memory bit Edge Conv LEFT Stop_m

- X

You are to create the new PLC tag tables "Conveyor" for the inputs and outputs of the conveyor
model and "Simulator" for the Inputs and outputs of the simulator.

1. Using "Add new tag table", create the new PLC tag table "Conveyor"

2. Open the PLC tag table "My_Tags", select the inputs and outputs of the conveyor and move
them inputs and outputs into the newly created PLC tag table "Conveyor" using drag & drop
(mouse pointer on tag icons, see picture)

3. With the same work flow move the inputs and outputs of the simulator into the newly created

Task
What to Do
PLC tag table "Simulator"
4. Save your project
Note:

As an alternative, for every tag you can define in which tag table it is to be saved. You do this in
the tag table "Show all tags" via the column "Tag table".

TIA-MICRO1 - PLC Tags
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5.7.3.

Exercise 3: Monitoring the “Conveyor” PLC Tag Table

Devices

A

s 5

|@ Tags ” = User constants

: : 1
% =2 | = _‘”_'I’_*i' Monitor all On | E
Conveyor
¥ 7 My _Project 'E Marme Data type Addre_ss_ _JREtain Monitorwalue Camment
ﬁl‘»\dd new device 1 8 | F_Bayl Boal %081 [E] FALSE Indicator light Bay 1
gy Devices & networks 2 i | P_Bay2 Bool %08.2 [E] FALSE Indizatar light Bay 2
- p_[.. S7-CPU [CPU 127145 DODC. .. 9 =]z & F_Bay3 Bool H%Q8.3 [ FaLsE Indicator light Bay 3
1Y Device canfiguration 4 4@  PBaylB  Boal %WOE 4 [ TRUE Indicator light Light barrier ...
%/ online & diagnostics 5 e | K_Right Bonl Q5.5 [Gl.EALSE ConveyarRight
v [ Program blocks Q 6 a K_Left Booll K_Right" (Q 8.5) "B_Bayl"™B_Bay2"B_Bay3""B_LB"
» [ Technology objects 7 <l F_Horn Boo, "K_Lef}" (Q8.6) (8.5 ( §,'6) Q 87 E.;'0)
4 External source files a S| E_BaylLE Bool
~ [ 4 FLCtags 9 a9 g 5_Bayl Bool
% Show all tags 10 <@ S_Bay2 Boal
B Add new tag table 11« S_Bay3 Bool
% Standard-wariablen... 12 e | S_BaylB Eool
Ja Canveyar [15] 13 lan E_Bayl Bool
% My_tags [64] 14 -« B_Bay2 Boal
» [ PLC data types 15 4@  EB_Bayd Bool
4 I;,[ wiatch and force tables 16 <Add news
<] i | (¢ "S_Bayl" "S_Bay2" "S_Bay3" "S_BayLB"
(18.1) (18.2) (18.3) (18.4)
"P_Bayl" "P_Bay2" "P_Bay3""P_BayLB"
@81 (@82 (@83 Q84
Task
You are to monitor the inputs in the tag table.
What to Do

5-20

1. In order to adopt the changes and so that the CPU can switch to RUN, compile and download

the software

2. Switch your conveyor model on

3. Open the newly created PLC tag table "Conveyor" and activate the function "Monitoring"

4. On the conveyor model, press the Bay pushbuttons and check whether Status '1' or "TRUE" is
displayed at the corresponding inputs

TIA-MICROL1 - PLC Tags
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5.7.4. Exercise 4: Modifying using the Watch Table
{ Modify values once | { Monitor all On / Off Ii
Devices I\ /
4 = | ' E.‘_‘J ARD 3
i Marme Address Display format  Monitor wvalue Modify value | &
~ 7 My_Project Qo ~| "P_Bayl" %081 Eaol [ FALSE " i
ﬂ“.ﬁ\dd new device 2 "F_Bayz" %052 Bool [E] FALSE H E
ﬁﬂh Devices & networks 5 "P_Bays" %0585 Eool [ FALSE H g
[hg 57-CPU [CPU 1214¢ DD B4 @ 4 "P_BaylB" %054 Bool [=] TRUE - .
[IY pevice canfiguration Els "K_Right" %03.5 Bool [®] TRUE TRUE =~ E 1
% Online & diagnostics i) "K_Left" %086 Eool [E] FALSE H H
» [g Frogram blocks @ |- "F_Horn" %Q8.7 Bool [ TRUE TRUE E@ o
» [ Technology objects a "B_BayLB" SelB.0 Bool [A] FALSE = E
4 External source files El "5_Bay1" %18.1 Eool [E] FALSE . .
» [ PLCtags [+ 10 "5_Bay2" %18.2 Eoal [3] FALSE .
» Tﬂ PLC data types 11 "5_Bay3" %18.3 Bool [E] FALSE H E
- ::QL Watch and force tables 12 "S_BaylB" %184 Eoal [E] FALSE E E
ﬁt.ﬁ.dd new watch table 13 "B_Bayl" %13.5 Bool [E] FALSE H 0
=i Conveyar 14 B Bay2"  W%lEE Eool [ FALSE I
E=l Forcetabelle 15 "B_Bay3" %18.7 Boal [3] FALSE - .
» [& online backups 16 E H E
] r} Traces e
» [, Device proxy data ~| <] il Activate/Deactivate >
values to be modified ||
Task
You are to modify the outputs with the help of a watch table.
What to Do

b=

using drag & drop

@ N oo

9. For the outputs, specify the Modify value FALSE, that is, 0 in order to switch them off again

10.Modify the outputs once again

11.Save your project

TIA-MICRO1 - PLC Tags
Training Document, V16.00.00

Open the newly created watch table

Check whether the relevant outputs are activated

In the Watch and force tables folder, add a new watch table

In the Project tree, select the PLC tag table "Conveyor"

For some of the outputs, specify the Modify value TRUE, that is, 1
Check whether the relevant tags are activated for modifying

Activate the function "Monitor all' and modify the outputs

From the Detail view, copy the PLC tags of the "Conveyor" PLC tag table into your watch table
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5.8.

Additional Information
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5.8.1.

Copy & Paste PLC Tags to Excel

Project tree

Devices

|@ Ta

ol
Lt

> ] MyProject2
EF Add new device
oy Devices & networks
7 p_[. 57-1500 [CPU 1513F-1 PI]

It oevice configuration
| Online & disghostics

¥ gl Pragram blocks

» [ Technology objects

4 External source files

= ':a FLC tags

% Show all tags

B Add new tag table
% Default tag table [51]
2] STEF? classic symbols [32]

2]

=N IR = TR 4 IR <R T R (ST

OV SN W

I
PLC tags

Mame

5_Operatio
S_OperatiohQN
5_Right

S_Left
5_Acknowledge
B_LE

S_Bayl

S_Bay2

S_Bay3

5_BaylE

B_Bayl

B_Bay2

=T - - -T- - ---I-

=

Import from Excel only in

"Show all tags" tag table

Tag table Data type

STEF? classic symbaols Bool

Export from all tag tables to

Excel

TEF7 CIassIc syrmbols EGar
STEF7 classic symbols Baool
STEF? classic symbols Bool
STEF? classic symbaols Bool
STEF7 classic symbols Baool
STEF? classic symbols Bool
STEF? classic symbaols Bool
STEF7 classic symbols Baool
STEF? classic symbols Bool
STEF? classic symbaols Bool

Copy & Paste from and to Excel

The Windows Copy & Paste function as well as the Import / Export function can be used to easily

copy individual or several tags from a PLC tag table or a data block to Excel to further process

it/them there and then to copy it/them back from Excel to the PLC tag table or the data block.

TIA-MICRO1 - PLC Tags
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5.8.2.

HMI Access to PLC Tags

My Project » S7-CPU [CPU 1214C DU/DCDC] » PLCtags » Standard-Variablentabelle [S5]

|@ Tags || E User constants ”@ System constants

EIEEIT
Standard-Variablentabelle

PLC-Variablen

Name Data type Address . | Retain
1 < B_BaylB Bool FlB.0
2 < S_Bayl Bool %IB.1
3 - S_Bay2 Bool %I8.2
4 | S_Bay3 Bool %IB3
5 < S_BaylB Bool %84
6 -<a B_Bayl Bool %I8.5
7 | B_BayZ Bool %IB.6
8 - B_Bay3 Bool %87
9 ] P Ba Bool %081

= = D

-

.

\ECELYEIRECLE

Standard-Variablentabelle

Name a Connection

W_ACT  HMI_connection_1

MVW_SETF  HAI_connection_1
ana

i1 BAY2 *HMIcannect. ] PLC_1

Accessible from HMIOPC UA  Writable from HMIIOPC UA  Visible in HMI engineering

=] =] ™

SELEEEEY ~ EEELLEEEEP L

Afcafiafa]

PLC name PLC tag
W _ACT

FLC1
FLC_1

.
AT e i i DR T S e o i s

=]

=) =]
o | neither visible nor accessible |

A
a

.
.
.
.
.

INERER

[

ST

~ [ FLC_ 1 Marme

4 r:i:; Fragram blocks

» [ Technological ohjects < BAY1 E

[ FLCtags @ BAv3

-4 standard-variablenta  JHE IR MRS
<0 Clock_0.625Hz
(<] i | <[ ]
[] show all

HMI Tag Access
Here, protective mechanisms can be declared with whose help unwanted accesses to PLC tags

5-24

from HMI devices can be prevented:

e "Accessible from HMI/UPC UA":
Shows whether the HMI / OPC UA can access the tag during runtime

e Writable from HMI/OPC UA:
Shows whether HMI / OPC UA can write the tag during runtime

e Visible in HMI engineering:
Shows whether the tag is shown in tag selection in HMI

TIA-MICROL1 - PLC Tags
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6.

Program Blocks and Program Editor

At the end of the chapter the participant will ...
be familiar with the different S7 block types
be familiar with the principle of "structured programming"
be familiar with the meaning of process images (PIl, PIQ)
be able to explain the principle of cyclic program execution

be familiar with the LAD and FBD presentation formats and be able
to select them

be able to edit, save and load a block using the editor

be able to carry out a simple program test with "Monitor block"

6-2
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6.1. Plant Description: The Conveyor Model as Distribution Conveyor

10.0
10.1
10.2
10.3

10.7

TgFFSs T TS S & F|E

S_OperationON

S_OperationOFF
(NC) F10V
S_Right

S_Left

ov

+10V

Poti

DO

P_Operation

S_Ackn. P_Fault

Q41

Q43

"FC_Mode":

"FC_ConvMotor":

"FC_Fault":

"FC_Count":
"FC_Indicate":

Operation ON/OFF

Controlling the conveyor motor

Monitoring the transport
sequences for time

Counting the transported parts

Controlling the indicator lights

Conveyor Model as Distribution Conveyor

On the conveyor, parts are transported from Bay 1 or 2 through to the light barrier, whereby the
transport sequences are monitored for time and the transported parts are counted.

Operating Modes

The operation can be switched on via the switch "S_OperationON" (I 0.0) and switched off via the
switch "S_OperationOFF" (1 0.1, NC).

Operation OFF ("P_Operation", Q4.1 = 0)

When the operation is switched off, the conveyor can be jogged to the right via the switch

"S_Right" (1 0.2) and to the left via the switch "S_Left" (1 0.3).

Operation ON ("P_Operation", Q4.1 =1)

When the operation is switched on, parts are transported from Bay 1 or 2 through the light barrier.
For this, the part must be placed on the conveyor at Bay 1 or 2 and the relevant bay pushbutton
must be pressed. The condition is that exactly one of the two bays is occupied. The transport
sequences are monitored for time. If a transport sequence takes longer than 6 seconds,
"P_Operation" (Q4.1) and with that the conveyor motor is automatically switched off. The fault is
indicated with a 2Hz flashing light on the Simulator-LED "P_Fault" (Q4.3). "P_Operation" (Q4.1)
can only be switched back on and a new transport sequence can only then be restarted when the
fault has been acknowledged with the switch "S_Acknowledge" (1 0.7).
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6.2.  Types of Program Blocks

Operating system

ke
o

— | r8

\ —\

— | ke
=

Legend:
OB = Organization block
FB = Function block

FC = Function EB with
DB = Data block Instance DB

The maximum nesting depth
depends on the CPU!

Blocks

The automation system provides various types of blocks in which the user program and the
related data can be stored. Depending on the requirements of the process, the program can be
structured in different blocks. You can use the entire operation set in all blocks (FB, FC and OB).

Organization Blocks (OBs)

Organization blocks (OBs) form the interface between the operating system and the user
program. The entire program can be stored in OB1 that is cyclically called by the operating
system (linear program) or the program can be divided and stored in several blocks (structured
program).

Functions (FCs)

A function (FC) contains a partial functionality of the program. It is possible to program functions
as parameter-assignable so that when the function is called it can be assigned parameters. As a
result, functions are also suited for programming frequently recurring, complex partial
functionalities such as calculations.

Function Blocks (FBs)

Basically, function blocks offer the same possibilities as functions. In addition, function blocks
have their own memory area in the form of instance data blocks. As a result, function blocks are
suited for programming frequently recurring, complex functionalities such as closed-loop control
tasks.

TIA-MICROL1 - Program Blocks and Program Editor
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6.3. Structured Programming

Program Partitioned

Linear Program .
9 into Areas

Structured Program

_—- RecipeA

—

OB 1 OB 1 [———- RecipeB OB 1 _——"

—— = Mixer
————— QOutlet

N Outlet

v
|
I
I
|
o
c
I
©

All instructions are found | | The instructions for the individual | | Re-usable functions are programmed

in one block (usually in functions are found in individual in individual blocks.
the Organization block blocks. OB 1 calls these blocks OB 1 (or other blocks) calls these
OB 1) one after the other. blocks and passes on the

relevant data.

Linear Program

The entire program is found in one continuous program block. This model resembles a hard-wired
relay control that was replaced by an automation system (programmable logic controller). The
CPU processes the individual instructions one after the other.

Partitioned Program

The program is divided into blocks, whereby every block only contains the program for solving a
partial task. Further partitioning through networks is possible within a block. You can generate
network templates for networks of the same type. Normally, the OB 1 organization block contains
instructions that call the other blocks in a defined sequence.

Structured Program

A structured program contains parameter-assignable blocks that are set up in such a way that
they can be used universally. When a parameter-assignable block is called, it is passed current
parameters (for example, the actual addresses of inputs and outputs as well as parameter
values).

Example:
e A '"pump block" contains instructions for the control of a pump.

e The program blocks, which are responsible for the control of special pumps, call the "pump
block" and provide it with information about which pump is to be controlled with which
parameters.
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6.4.

Process Images

A N
Pl .y PIQ
User
Byte 0 program Byte O
Byte 1 w Byte 1
Byte 2 - S —— Byte 2
\%ID.2 %043 5
. | { } : /
1
N~
\~\%|6.3 %04.3 [
CPU memory area -~ CPU memory area

Process Images

For the storage of all digital input and output states, the CPU has reserved memory areas: the
process-image input table (PIl) and the process-image output table (P1Q). During program
execution, the CPU accesses these memory areas exclusively. It does not access the digital input
and output modules directly.

Process Image of Outputs (PIQ)

The Process-Image Output table (PIQ) is the memory area in which the states of all digital
outputs are stored. The PIQ is output to the digital output modules at the beginning of the cycle.
Outputs can be assigned as well as queried in the program. If an output is assigned a state in
several locations in the program, then only the state that was assigned last is transferred to the
output module. As a rule, these types of double assignments are programming errors.

Process Image of Inputs (PII)

6-6

The Process-Image Input table (PIl) is the memory area in which the states of all digital inputs are
stored. After the PIQ is output, the PII is read by the digital input modules. When an input is
linked, the state of this input stored in the PIl is linked. This state cannot change within a cycle
since the PIl is only updated or read-in at the beginning of a cycle. This guarantees that when
there are multiple queries of the input in one cycle, the same result is always supplied.
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6.5. Cyclic Program Execution

Startup program: Call and execution of “ Startup OB”
(once, after PowerON, for example)

1

" Start of the cycle monitoring time ]

i |

Writing the process image output table ‘I[II::>

(PIQ) in the output modules

Reading the input states from the input modules <::|["]
and saving the states in the process image (PII)

1§

Call and execution of “Main OB”

CPU Cycle

(possible interruption by the call of other OBs for events,
such as, time-of-day interrupt, hardware interrupts, etc. )

Restart

When you switch on or switch from STOP --> RUN, the CPU carries out a complete restart
(execution of all Startup-OBs). During restart, the operating system deletes the non-retentive bit
memories and resets all stored hardware and diagnostic interrupts.

Cyclic Program Execution

Cyclic program execution occurs in an endless loop. After the execution of a program cycle is
completed, the execution of the next cycle occurs automatically. In every program cycle, the CPU
carries out the following steps:

The CPU starts the cycle monitoring time

The CPU transfers the output states from the process image output table to the digital output
modules

The CPU scans the states of the input signals and updates the process image input table

The CPU sequentially processes the instructions of the user program using the process
images, not the inputs and outputs of the digital input / output modules

Cycle Time and Cycle Monitoring Time

The time that the CPU requires for the execution of the complete program cycle, is the cycle time
which is monitored for time by the CPU operating system. If the cycle time exceeds the cycle
monitoring time defined in the CPU properties, the system requests the call of the "Time error
OB". If it is loaded, it is executed. If the CPU exceeds twice the cycle monitoring time, the CPU
goes into the STOP state.
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6.6.

Adding a New Block

Project tree m 4 Add new block To¢
Devices R——
s = 3 FC_Mode
50 © =@ —
Language: LAD
i
ame - — % Mumber: FED
* ] My_Project fad SCL
I . = Organization () Manual
B ~dd new device black
. (® Automatic
gy Devices & netwarks —
~ [ PLC_1 [CPU 1274 DEDGDEC]
Y Device configuration = % Description:
Online & diagnostics r Fi de blocks b hout dedicated 2
. % g Function Tl unctions are code blocks or subroutines without dedicated memary.
lsgl Prograrm blocks
& Add new block =
2 Main [0B1] T l
48 FC_Count [FC18] FC
3 FC_Fault[FC17] Function
4 FC_Indicate [FC14] —
4B FB_Time [FB1]
@ DE_FE_Tirme [DB1] F
- . DB Title:
b L3 Technology objects
» External source files Dats bla Cornment: ~
» L4 FLCtags
iti e
» [ FLC data types v |Add't'°
s Baw Fami | |
|5zl Watch and force tables [v) Ad
» I'j:‘ online backups Authar. l:l Userdefined D | |
=
I b 152 Trace lsz [ Add newr and open l oK 1 | Cancel |
+ 1

Inserting a Block
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A new block is created as shown in the picture. When you create a block, the type of block (OB,
FB, FC or DB), the programming language, the symbolic name and number, among other things,
must be defined. The block numbers can also be assigned automatically or manually.

Under "Additional information”, the block can be documented in more detail, among other things,
with a Version number and an Author.
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6.6.1. Block Networks
" L L fan | o iy by ) S I 1 I
WikiE e w AEPE8r @ Ccaad '='- & B
w \Block title: Weight3tofe managers \
Carmjment Network comments
On / Off
Open / Close n
» Network 1: all networks htStore
Instruction comments
Network k2: weightstore full? On / Off
Insert
Delete k 3: Increase Act_MNo and store the current weight in WeightStore
Comment
ADD
Auto (Int) MOVE
EN END EN ENQ =———
#\WeightStore #\WeightStore WeightStore #+ OUm Fpar_no
ACt_Mo N1 our ALt_Mo Act_Mo IN
IN2 3%
» Network 4:  new Weight to store?
Networks

Just as the entire user program is subdivided into individual blocks, individual blocks are made up
of networks designed by the user.

Each network can be given a network label and a comment. Within the networks, the individual
instructions can be given instruction comments.
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6.6.2.

Block Properties: Programming Language, Time Stamps

FC_Count [FCT8]

General
General
Infarrmation
Time stamps Select the programming
Compilation Mame: |FC_Cuunt
Frotecton ety 20
- Type: [FC ]
Attributes
Language: |LAD [=]
Humber: |15 £ "
| S o FC_Count [FCT8] X
| (®) automatic General
il General i ~
Time stamps
Infarmation
Time stamps Block
Compilation
Frotection Created on: | 7/16/2015 - 12:00:11.5190203 ]
pemli- 6 ’/ Modified on: |4121/2011 -16,52:45.7343750 ]
1 Interface
4
| Modified on: | 2M19/2003 - 15:34:12.6100000
Code/Data
Time stamps I ’—/ Modified on: [4/21/2011 - 16:52:45.7343750
Load-relevant
Modified on: | 7115/2015 - 14:17:39.82226815 | [«]
Properties
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Each block has certain properties that you can display and edit. These properties are used to:
e Identify the block

e Display the memory requirements and the compilation status of the block

e Display the time stamp

e Display the reference information

e Specify the access protection

e Display and change the programming language
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6.6.3. Block Properties: Know-how Protection
Project tree m 4
Devices Define Password [%
£ =l 4
QO = 2 Define passward:
T New password: | **=* | &
~ ] My_Project z Cenfirm password: [*==7| | &
B Add new device
4 Devices &networks FC_ConvMotor [FCT6]
~ [ PLC_1 [CPU 1214¢ DGDCDE] [ oK || concel |
II§ Device corfiguration = ,_| General
i i i General x [
r% Online & diagnostics . Protectin
= |.ml Program blocks Infarmation Z x =
B Add new block L& Time stamps Know-how protection
2 Main [OB1] N Compilation
48 FC_Conwhotor [FC16] | IXR >  Protection [The block iz not protected.

v v v v w

2 FC_Count [FC18] V Attributes
& FC_Fault [FC17)
48 FC_Indicate [FC14]
4B FB_Time [FB1]

@ DE_FE_Time [DE1]
[ Technology objects -
External source files Bind to serial number of the memaory card. »
[ FLCtags Bind to serial number of the CPU.

Cﬂ PLC data types r
%Watch and force tables u

| Protection |

T~ T

Copy protection

Mo binding R4

oK 1 | Cancel |

<]

I ]

]

Know-how Protection

Note

Caution!

Blocks can be protected from unauthorized access with a password. With a know-how protected
block, only the following data can be read:

e Transfer parameters Input, Output, InOut, Return

e Block title

e Block comment

e Block properties

e Cross references with the information which global tags are used

Just like unprotected blocks, know-how protected blocks can also be copied, called, downloaded
into the CPU and deleted. The code of the block, however, is protected against unauthorized
reading and changing.

When downloading a know-how protected block into the CPU, the know-how protection is also
loaded in the CPU, but not the retrieval information. This results in the following consequence: if a
know-how protected block is uploaded from the CPU into an offline project, this block can no
longer be opened offline even when the correct password is given. A block comparison between
the offline and the online version of the block is, however, still possible with the correct password.

If you forget the password, it is no longer possible to access the block.
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6.6.4.

Block Editor Settings

- =-==1

Project Edit View Insert Online l\'ool; Window Help General
Y-
Edx g &) NG View

Supportpackages

Install general station descrip
[#| Show reference text

[l Global libraries

file (G5D)

P General K3

SCL {Structured Control Lan..

LADIFBD (Ladder ! Function blos

[ Jwith comments

Tag information | Show
Hide

Compilation

[ Ipelete actual parameters on interface update

Default settings for new blocks

- e Font [WIEC check
» Hardware configuration®
o
AgrLc rin a8 i . .
o Fontsi=d  Additional settings
" [# set network title automatically
GRAFPH View
sh t lete list
LADIFED (Ladder f Function .. fessssssaap Mshow autocomplete lis
el Layout] Mnemanics: | international

GErman

Tag information with hierarchical comments

STEF 7 Safety

» Simulation

» Online & diagnostics
FLC alarms

P Wisualization

kKeyboard shortcuts

International

Download without reinitialization

Operand field

Mernary reserve: | 100 Bytes

Maximum width: characters
Maximum height: characters

[ =m0

e U P et

Block Editor Settings

With the settings, you define how a block is to be presented when it is opened. In the editor, you
can make changes to the presentation (such as showing and hiding comments) at any time.

6-12

Compilation
When "Delete actual parameters on interface update" is activated, the calls of parameterized
blocks are automatically adjusted if, within the block, parameters are deleted after the fact.

IEC check

Only variables of a correct data type can be used. If an operation requires a variable of the
data type INT, no variable of the data type WORD can be used even if the dimension (16 bits)
is the same.

Optimized block access
Data block variables and local variables within blocks can only be addressed symbolically and
not absolutely. Benefit: optimum memory allocation and shorter access times

Mnemonics
Setting the syntax for the programming language: German (e.g. E for Eingang (Input)) or
International (e.g. | for Input)

Layout
When "With absolute information" is activated the absolute addresses of global operands are
also displayed.

Operand field
Setting the maximum width and height of function block diagram and ladder diagram symbols.
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6.6.5.

Block Programming
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Block Programming

The instructions within a block can be programmed as follows:

e using drag & drop from the Favorites or the Instructions catalog to anywhere in the program

e by first selecting the location in the program and then double-clicking on the desired

instruction in the Favorites or the Instructions catalog

Operands can be entered with an absolute or a symbolic address. If the tag table is highlighted
(not opened!) in the Project tree, tags (variables) can also be pulled from the Details view using
drag & drop to the appropriate location in the program.

Favorites

Frequently used LAD (FBD) elements are available in the symbol bar which can be expanded

individually using drag & drop from the Instructions catalog.
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6.6.6. Programming an Instruction using "Empty Box"

i
1M OUTE
< Instruction ~
= Instruction E
FEj = Instruction
= = Instruction
El == Instruction
= Instruction
= I:} Instruction
=1 AB3 Instruction -
Select the Select the
instruction data type
|:: 4 -
- Usint
~ Uint
- UDint
E=a—
String
Char
Date
Tirne
DTL

Options

> | Favorites

v | Basic instructions

ame
(] General ~
Hﬁ‘i Mew network
Ermpty biox
[&] 0pen branch
] close branch
=

5] Bitlogic operations

4

» [@] Timer operations

4 E Counter operations

4 r‘_<| Comparator operations
b [£] Math functions

b [ Move operations

b = Corwersion operations
4

]

5™ Prograrn control operation:
-

= word logic operations .
(I 1 >

Programming an Instruction using Empty Box

An instruction can also be programmed in the so-called "Empty box". First, the empty box is
pulled into the network from the "Instructions" task card using drag & drop and then a selection is
made on the empty box as to which instruction is to be used with which data type.
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6.6.7. Defining (Declaring) Tags while Programming

Define tag

Name Section

Datatype  PLCtagtable Cornrnent .
Corpile
Input_x Local Ternp Bool

Input_z Local Temp Bool Download to dewvice

[LocalTermp [~ Bosl  [7] ]
Local Temp
Local InQut
Local Qut
Local In

Global Memary

Qutput_z

k;)% Insert netwark,
Inzert STL network
Insert SCL network

Set network title autornatically

Collapse
- 1 Metwork with unkl iabl
QNBtwurk2 etwork with unknwon variables x cut Crrlex
Input Input Qutput, { = corv Crrle
SORURE LNRMLE, QUYL 2 -
= = :/1' { } g Faste Ctrl 4w
Define tag... Ctrl+Shift+|

enarme tag... Ctrl+Shift+T

Del

‘\4'2- Rewire tag... Ctrl+ Shift+P
D Copy as text
¥ Delete

Crozs-reference information Shift+F11

Ctrl+R

Global Input
Global Output

Defining (Declaring) Tags while Programming

If, during programming, unknown tags are used, they can be defined later-on network-by-network.

In the "Define tag" dialog, the [Local Temp] temporary memory area (Section) is always

suggested. When you change the area, the next free address is suggested.

TIA-MICROL1 - Program Blocks and Program Editor
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6.6.8.

Closing / Saving / Rejecting a Block

T4 Siemens -

D:\Courses\My_Projectitdy_Project

CLOSE project and with that the block

(save or reject all changes)

X

Project has been modified. (0T00:000200)
Pr’Ol'JECt - Bl widew o Iﬁssri Online ‘Optmns Tools  window  Help grated Automation
| 3§ ﬁﬂ Sawve project % M= o e TG E PORTAL
= A : Do you want to save the changes to the
tdy_Project » PLC_1 | current project?
|| Devices | T
GO O HR i & B | Cancel Z
=
Marme . - 5l
- SAVE project and with | — - =
¥ ] My_Praject
BT that the block |
D a k all changes !! =%
E?h evices & networks ( [¢] ) CLOSE block ﬂ
~ [j§ PLC_1 [CPU 1214C DGDGDC] = N _ ) 2
I Device configuration = Metwork 1: Run conveyor RIGHT (no saving, no rej ECtIng) g
% online & diagnostics Comrment =
= r:\uz Prograrm blocks -
ﬁAdd new block 0.2 w05 %OE .S E =3
& Main [051] "5_Right" "5_Left" 1 E;'
48 FC_Coreotor [FCT6] | | |/} { — T
4B FC_Count [FC18] ||
& FC_Fault[FC17] |
48 FC_Indicate [FC14] g
- FB_Time [FB1] ¥  HNetwork 2: ... (=
@ DEB_FE_Time [DE1] Comrment é-
v [ Technology objects
» External source files | _
<] i | » 100% — | onah/mwonans

Closing a Block
Clicking on the

Saving a Block

Rejecting a Block

symbol in the title bar, closes a block but changes are not rejected or
saved on the hard drive!

By using "Save project" the entire project, and with that also the block, is saved on the hard drive.
All changes made to the project are saved.

It is only possible to reject block changes by closing the entire project without saving. All changes

made in the proj
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ect are rejected.
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6.6.9. Block Calls

Project tree m 4

Devices

£d -
ck )

-~
"rmmmm=="

HOQ

Mame
> ] My_Project
B Add new device
fy Devices & netwarks
~ [ FLC_1 [CPU 1214C DGDCDE]
Y Device configuration
% Online & diagnostics
= ';:. Pragram blocks
ﬁ Add new block

e w EARP8: @:EHE 2@ 2% & B

bl

HF A =0 — 1

* Block title: “"Main Frogram Sweep (Cycle)”

Comment

¥  Network1: ...

Comment

[=]

4 Main [OB1]
4 FC_Convhotor [FCT6]

Drag&Drop >

48 FC_Count [FC18]
4B FC_Fault[F217]
48 FC_Indicate [FC14]
45 FBE_Time [FB1]
@ DE_FB_Time [DBE1]
» [%:] conveyor
3 r\_* Technology objects
3 External source files
» (g FLCtags

v [ PLC data gypes

v [z watch and force tables

EM

WFCTE
"FC_ConvMotor"

EMO

¥  Metwork 2:

Cornrment

i -
< I [} b4

< i

140% I v

Block Calls

If one block calls another block, the instructions of the called block are executed. Only when the
execution of the called block is completed, is the execution of the calling block taken up again
and execution continues with the instruction that follows the block call.

The block call can be programmed using drag & drop or copy & paste.

TIA-MICROL1 - Program Blocks and Program Editor
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6.6.10. Compiling a Block

T4 Siemens - D:\Courses\y Projectity_Project
Project  Edit  “iew Insert  Online Options  Tools

Gf (HH savzproer & ¥ =2 B X 0 ¥

..LC_1 [CPU 1214C DUDIDC] » Program blocks » FC_Conviotor [FC16]

W EF S e SR8 @sHw @@ 2% o

Devices

5O O =2

w 624 Network 1:  Run conveyor RIGHT

Marne comment
¥ ] My_Froject
B Add new device W03 klel=h]
g&h Devices & networks | ] "5 _Lek" "K_Right"
il PLC_1 [CPU 1274C DGDGDC] 1 L

Y pevice configuration
% Online & diagnostics

LI | l/: :
|

= g Frogram blocks

e
\E] Text lists
<] iny Bl <)

& Add new black

4 Main [OB1]

48 FC_convMoror [FC16]
¥ o Systemn blocks

¥  Network ZR
i
_:# Technology objects

» [ Extemal source files | General y" Cross-references || Compile

» g PLCtags @II" Show all messages |'|

=
¥ L PLC deta types campiling completed (errars: 1; warnings: 0)

—
¥ 5zl Warch and force tables | Fath Description Errors
» [ Online backups 0 ~ FLC.1 1

— -
b ;‘FTraCES o ¥ Program hlocks e s mmm ... 1

: - --
b i, Device proxy data ﬁ I Ft:bu-nv-Mchr-(F?n-s) N L . - 1

B Program info i A 5 mil k)

1 0 Metwork 1 The operand required at the input or output is missing or has ... - e
-

0.1 = wMaig (QED - B\n:km:as_sﬂ:c:sifuﬂygnmp-\\e-d e mmmmmmmm==" -
Compiling completed (errors: 1; warnings: 0)

T e e et

Compiling a Block

6-18

With the Compile icon, all changes of whatever is selected (highlighted) in the Project tree are
compiled (in the example shown, all changes of the entire program are compiled). The changes
of individual blocks (select relevant block), the changes of the entire program or the changes of
the entire station with software and hardware ("Station" is selected) can be compiled.

To completely compile the blocks or the station, the context menu (right click) of the folder
"Program blocks" or the station is opened and the function "Software (rebuild all blocks)" or the
function "Hardware (rebuild all)" is selected in the menu "Compile”.

In the Inspector window "Info -> Compile”, the status of the compilation is displayed. If errors
occurred during compilation, you can jump directly from the error entry to the error location by
double-clicking.

TIA-MICROL1 - Program Blocks and Program Editor
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6.6.11. Downloading Blocks into the CPU

Project tree m 4 Froject Edit  View Insert Online Options Tools  Window  Help %I
Devices _’f 3 H Sawve project a M EE X DENCE ;=L'I| E_ 1= ﬁ Goonline @¥ co of'flinei

Ei@ O

Name

¥ ] My_Project
ﬁr\dd newr device
gy Devices & networks. =
e E PLCT [_CPU 12__14 ¥ Delete Del SHMIAS
[l'f Device config
ﬂ Online & diag
= r;EL Program bloc
ﬁAddnEWb 1 TARERN EY WERRE W
3B Main [OB1 Cormnpile _ » R ———.
& FC_Com wnload to dE'-'u::E : k Hardware and .snftware {only changes s
Backup frarm online device Hardware configuration (LRt gl
I':' i System bl ﬂ Go online Ctrl+k Software (only changes)
L3¢ Technology of J‘_W Go offline Crrlam
External soun ¢/ online & diagnostics Ctrl+D
Q FLC tags
Tg PLC data type
Ec:;],Watch and for
m Online backups

Rename F2

& Go to topology view
Eg'b G0 o network view

& Snapshot of the monitor values
Apply shapshotwvalues as startvalues »

[
|23 Traces

i Device proxy data

* v v T wowwowr

=_‘“'i Program info
E] Text lists

r= ' i
< [ |

Downloading into the CPU

The project data which is downloaded into the devices is divided into hardware and software
project data.

Hardware project data results from configuring the hardware, networks, and connections. The first
time you download the data using the icon "Download to device" the hardware project data is
completely loaded. In subsequent downloads, only configuration changes are downloaded.

To once more download the entire configuration, you open the context menu of the station and
select the function "Download to device > Hardware configuration".

Software project data involves the blocks of the user program. The first time you download, the
software project data is completely loaded. In subsequent downloads, either by means of the icon
"Download to device" or via the context menu, only changes are downloaded.

What is to be downloaded?
Selection via: Context menu of device > Download to device

e Hardware and Software (only changes): Download all new and modified software project data
as well as the new and modified hardware configuration

e Hardware configuration: Download the entire hardware configuration

e Software (only changes): Download all new and modified software project data

&~ Ifthe changes to the objects to be downloaded were not compiled before the loading,
then the compilation is automatically carried out before the download.

(& The download is only carried out if the compilation is error-free.

TIA-MICROL1 - Program Blocks and Program Editor
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6.6.12. Monitoring a Block

G s SREDE @ Hw CeaaD N EM7H =
T T T VA
Mo condition defined.
w  Network 1: Run conveyor RIGHT E
i 19 q
e Monitor Block
On / Off
®I0.2 0.3 Wi
“5_Right" "5_Left" "K_Right"
¥  Network 2: Run conveyor Left
Comment
W03 o2 HE.6 —
"5 Left" "5_Right" "K_Left"
e YA 4 peeen
100% [

Monitoring Blocks

The test function Monitor block is used to follow the program execution within a block. The
statuses or contents of the operands used in the block at the time of program execution are
displayed on the monitor.

Monitoring

Blocks can only be monitored if an online connection to the CPU exists. Furthermore, the offline
block must be identical to the online block. If the offline opened block does not match the block
stored online in the CPU, either the online stored block must be opened, or the offline opened
block must be downloaded into the CPU before you can monitor and then you can monitor the
block.

In test mode, the statuses of operands and LAD / FBD elements are represented by different
colors. You can make the settings for this via Options = Settings:

Examples:
e Status fulfilled > "Element is represented with a green color"
e Status not fulfilled > "Element is represented with a blue color"

TIA-MICROL1 - Program Blocks and Program Editor
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6.6.13. Deleting Blocks

Devices

Marmne
¥ ] My_Project A

E Add new device
g Devices & netwarks
~ [ijg PLC 1 [CPU 1214C DO/DGDC]
Y pevice configuration
ﬂ Online & diaghostics
~ [5 Pragram blacks [&]
K Add newbl
3 Main [DB1]
35 FC_Convilo
[ Technology obj

External source
':g PLC tags

fﬂ PLC data types
=

v v v w

Cornpile

Download to device
Upl

d o device (softwared o

Confirm deletion (0604:002391)

Do you really want to delete the selected
- block{s) from the project?

Blocks are permanently deleted.

If you have an existing online
connection and you select a block and
delete it, the prompt appears that the
Ctrlex block will be deleted in the project

Deleting Blocks

Blocks can only be deleted in the project. If you have an existing online connection and you select
a block and delete it, the dialog shown in the picture appears.

TIA-MICROL1 - Program Blocks and Program Editor
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6.6.14. Blocks "Upload from Device" (Upload into Project)

0) e : {‘i’;g\/
J_ Devices J— Devices
HOQ i HO'© i g
¥ ] My_Project “"A| Compile ] ~ _IMy_Project “):A
B Add new device | Download to device " B ~dd new device
g Devices & networks i gh Devices & networks
rem [ﬁ Upload from device o |
~ (38 PLC_1 [CPU 1214C DCIDC/DC] 7 —— - ~mPLc 1[cPu1z1acDooene] B
[IY pevice configuration & Goo o il [IY Device configuration |
% Online & diagnost 5“ Go offline Ctrl+M % Online & diagnostics
e8>t Program blocks 0= % Online & diagnostics Crrl+D %=t program blocks! \jf
‘”Fﬁdd new block ‘g Add new block
48 0B_Cycle [0B1] [ 'R 4 08_Cycle [0B1] ]
4 0B_Startup [0B100] Q) .."'A .* 4 0B_Startup [0B100] Q|
4 FC_ConvMotor [FC16] o, » Blocks that are different *° ¥ FC_ConvMotor [FC16] ™Y
& FC_Fault [FC17] @ 9. | onlineloffline are overwritten in ~°° 4B FC_Fault[FC17) ™Y
& FC_Mode [FC15] @—|*,| the project or saved under a . ** 48 FC_Mode [FC15] 9o
& FC_Weights [FC35] G| Te ElETE! AL B FC_veights [FC3s] o
9 DB_Veights [DE35) @70 | . only blocks that exist offline Lo**" 1@ DB_veights [0B35] ®
» [ Technology objects *.| remain unaffected in the project | J.+* » [# Technclogyobjects
» @i External source files . S b la} External source files
» [ FLC tags o * Only blocks _that exist 0r_1||ne » [g PLC tags o
» [ PLC data types 9 are uploaded into the project » @ PLC data types Q@
» [15l Watch and force tables [v] » [i5 Watch and force tables [v!
Uploading Blocks into the Project:
With "Upload from device", individual blocks or the entire CPU program including technology
objects, PLC tag tables and PLC data types can be uploaded into the project from the CPU.
If the Blocks folder or individual blocks is/are selected, then...
e ... blocks that only exist online in the CPU are uploaded into the offline project
e ... blocks that are different online / offline are either overwritten in the offline project with the

uploaded blocks, or the uploaded blocks are additionally saved under a different name (but
with the same number!) in the project. (selectable in the Upload dialog)

e ... blocks that only exist offline are not affected

If the Station is selected, then...

... offline all blocks, PLC data types, technology objects and symbols are deleted (!) and the
online blocks, PLC data types, technology objects and symbols are uploaded into the project.

Upload preview X
9 Check preconditions for upload from device
Status ! Target Message Action
fg< 1 - FLC1T Loading will not be performed because preconditions are not m...
1 w Program blocks Checks performed before upload from device. D Caontinue
In the offline project, the entire contents of the "Program blocks",
"PLC tags", "PLC data types” and "Technology objects” folders, and
any other folders, are deleted and irrevocably replaced by the
! online objects.
[<] i [2]
M e T i gl
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6.6.15. Block Groups

B Add new device
gy Devices & networks

[IY Device configuration
Q| online & diagnostics

= [ PLC_1 [CPU 1274C DGDGDC]

~ gl Program blocks
i d neww block
in [OB1]

48 FC_Fault
48 FC_Indic
48 FE_Time

\
DE_FE_T 42
- @ PE_ET 52 copy
b L Technology g pacre
=
4 External sou
Compile
b L5 FLCtags
» [ PLC data typ & Go.anline
» [ watch and force tables

Project tree m 4
Devices

5O © =g

Mame

¥ ] My_Project ~

Add new block
Search in PLC and open.)

Download to device

Project tree m 4
Devices

N QO = 3
Mame
¥ ] My_Project z

B Add new device
& Devices & netwarks
= [ PLC_1 [CPU 1274C DD GDC]

I} pevice configuration

% Online & diagnostics
~ gl Frogram blocks
B Add new block
4 Main [OB1]
4 FC_Convbotor [FC16]
2 FC_Count [FC18]
F7 48 FC_Fault[FC17)
48 FC_Indicate [FC14]
4B FE_Time [FE1]
@ DE_FE_Time [DE1]
Cirly 5 [croup 1] E

4 p_* 'I:x-a-chnology objects

-

o

y P External source files
ek | ¥ L PLCtags

-
I—Ml:
b L PLC data vm

Project tree m «

Devices

Mame
¥ 7] My_Project
B Add new device
gy Devices & networks
~ [ PLC_1 [CPU 12714C DODGDE]

Y pevice configuration

[

% Online & diagnostics
= [ Frogram blocks
B Add new block
4 Main [OB1]
o 3 FC_ConvMotor [FC16]
o 4 FC_Count [FC18]
o 4 FC_Fault [FC17]
48 FC_Indicate [FC14]
*. 48 FE_Tirne [FE1]
N @ DB_FE_Tirme [DE1]

» iz corveyor

» [3 Technalogy objects
» External source files
» [ PLCtags

v [ FLC data HEEE—WMVE‘

Block Groups

To achieve more clarity, large programs with many blocks can be divided into different block

groups. The groupings can, for example, be related to the structure of the system to be

controlled. Even if the blocks are managed in different groups, each block must have a unique

symbolic name. Regardless of the groupings, the sum of all blocks represents the user program

of the controller.

Blocks can simply be shifted between the block groups using drag & drop.
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6.7.

Task Description: Jogging the Conveyor Motor

10.0
10.1
10.2
10.3

g T g S g &|C

S_Right
S_Left

ov

-10V — +10V
Poti

DO

Task Description

6-24

Using the simulator switch "S_Right" (I 0.2), you should be able to jog the conveyor motor to the
RIGHT "K_Right" (Q 8.5). Using the simulator switch "S_Left" (1 0.3), you should be able to jog

the conveyor motor to the LEFT "K_Left" (Q8.6).

If both switches are pressed simultaneously, the conveyor motor must not start in either direction
(Lock-out!).
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6.7.1.

Exercise 1: Adding the "FC_Conveyor" Block

* ] My_Project
B Add new device
ﬁE‘h Dewvices & networks
+ [ij PLC_1 [CPU 1214C DEDGDC]
¥ Device configuration
B Online & diagnostics
- g Program blocks

Project tree m «
Devices

5 QO =2

Matne

Add new block

PR

eName: ~

A
(§ |FC_C0n\.reyor 1
~ £

R '¢' Yo . ~~‘
Language;' Lo - \‘
= - wmber! [ 3t
Drg.;lrizaktinn “ () Manual "
o © ~ ~@ Automatic Ps .

.

FB

Function block

ey
- ~

Stanam=”

Description:

Functions are code blocks or subroutines without dedicated memaory.

B Add new block [2xt )t .
2 Main [OB1] e '—
P : ' FC
» L Technology objects '
b External source files * Runction K
» L3 PLCtags W T
4 TM PLC data types
] :c,l Watch and force tables EB
» [ online backups Data block
b Tj Traces more.
> [ pevice proxy dara > | Additional information
25 Program infa
EEE Jy [w] Add new and open r oK 1 | Cancel
<] I
Task
Create "FC_Conveyor" as a new block in which you will then program the required jog operation
of the conveyor motor in the next exercise.
What to Do

1. Inthe "Program blocks" container, double-click on "Add new block"

2. Inthe dialog that appears, make the entries as shown in the picture above

TIA-MICROL1 - Program Blocks and Program Editor
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6.7.2. Exercise 2: Programming the "FC_Conveyor" Block

DCDCD Progra hlo onveyo
Devices Options Bl
o — 3 Ly AT -— &3 (o= i ] L4 = 5
B OO 2R i w EOEC8: G 0@ o =l= 2
. =
- EERIE b IFa\mrltes g_.
S ~ | Basic instructions =
= |5 Program blocks el Il iy = Marme 4
I Add new block b Block title: - A T Genersl A=
& Main [0B1] = [51] Bit logic operations Y
B FC_Conveyor [FC1] | - Network 1: Run conveyor RIGHT 41 - E
» [ Technology objects 1 Comment AT i1 = g_
» External source files Al uoT- =
v [.4 PLCtags 0.2 #0.5 ®OE.5 ) - |
L "5_Right" "5_Left" "k_Right" L =
45 Show all tags 11 ; P = ] (- i g
B Add new tag table L 2 v | (R EJ'
2 Default tag table [40] | H)| -5} Z
53 PLC_Tags [47] 0 seT_BF ||
I'*" - ——
A b L PLC data WPE|S E‘Iz‘ v  Network 2: Run conveyor Left H)| RESET_EF |-|':|
i )
— Comment ] B=T] sk 3
~ | Details view FEl] o
%03 %02 %Q8.6 I P &
Mame Datat.. "5_Left" "3_Right" "K_Left" ZII| ||
< 5_Left Eool |Z| | | /1 { } > |Extended instructio...
<zl S_OperatfonOFF Boo: v B |Techno|ogy
-2l S_OperationOh Boo = — . L.
< S_Right Boaol v < " l | |1DD% | | fonnfrhnnonnong > |Commun|catmn
<] I » [ Properties |"_i.'.lnfo y| [ Diagnostics > |0ptiona| packages
Task
Program the jog operation of the conveyor motor as shown in the picture.
What to Do
1. Program an AND logic operation by pulling it from the Favorites into the network using drag &

drop

2. Program an instruction by pulling it from the "Instructions” task card to the AND logic
operation using drag & drop

3. Above the instruction, enter the output "K_Right" (Q8.5) as the operand (you can enter the
symbol as well as the absolute address)

4. In the Project tree, select (don't open) the "PLC_Tags" tag table and from the "Details view"
drag the tag "S_Left" (1 0.3) as the operand to the AND logic operation. Do the same for
"S_Right" (1 0.2)

Label both the block and the network

6. Add a new network and program a corresponding logic operation for jogging the conveyor
motor to the left

Close the block

8. Save your project

TIA-MICROL1 - Program Blocks and Program Editor
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6.7.3. Exercise 3: Adjusting the OB1 Properties

i I
Project tree m 4 Main [OBT] %
Devices General
i) = General
OO 2@ ©pen : General
Infarmation
;}{. cut Time starmps
Home 5Iﬂ¢° Compilation 2™ " OB ol s
+ | 7 My_Project - = Py P : '~ o -Na-mf. |OB_C—ycle|_ .
“L' Add new device = Faste Protectig) Constant name: |OB_Mam
Attributes

|
|
¥ Delete Type: |OB |
|
|

gy Devices & netwarks
~ [ PLC_1 [CPU 1274C DO/DGY. .. Rename Evertclass: |Frogram cycle
Y pevice configuration = . ‘ PR e ey
Cornpile il . Language: [LAD " o [+
% Online & diagnostics L S m-- =
= Download 5 Wumber: [1 [
¥ | Program blocks Jg 5 i il :
o online
ﬁb'.»"\dd hew block ,\ . Omanua
: J Go offline (@) autoratic
4 wain [oB1] [ 1xR >3
4 FC_CorwMotor [FC16] 1 Cross-refe
v [ Technaology objects € Crossrefe Process image part number
» External source files H Call struct]

~ L PLctags i| Assigrirne IS
%3 Show all tags
= d Switch prd [<] [ w ] [2]

K¢ Add new tag table
24 Default tag rable [40] Krnow-ho r

=l
Zm FLC_T 47 .
- —Tags [47] JE Print...

v g PLC dat i |
- ate ypes ;‘.?Q Print presiesw...

4 ';,L watch and force tables
a n | I =R NI =

Task Description
The OB1 properties are to be adjusted as shown in the picture.

The symbolic name is to be changed and the programming language LAD is to be set. Proceed
as shown in the picture.
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6.7.4.

Exercise 4: Calling "FC_Conveyor" in OB1

Devices

)
‘-- ~

My_Project » PLC_1 [CPU 1214C DIYDCDC] » Program blocks » OB_Cycle [OB1]

Senmm==="

- X

EHOQ

Mame
¥ ] My_Project
EF Add new device
ﬁg‘h Devices & networks
w [ PLC_1[CPU1274C DD
[l'f Device configuration
% Online & diagnostics
= |.g Program blocks
‘k Add new block
B OB_cycle [OB1]

s EAERB:2:HE ®ABT I &P B I

T T T

- i = — T

* Block title: "Main Program Sweep (Cycle)”
Comment

¥  Network1: ...

Comment

| SFCT

4 FC_Conveyor [Fci|

"FC_Conveyor®
Drag & Dro;>— EN ENO

» [ Technology objects

4 External source files

=7 pﬂ FLCtags
.% Show all tags
B Add new tag table
2 pefault tsg table [40]
55 PLC_Tags [47]

3 Tﬁ PLC data types

» ';,1 wiatch and force tables
4 I 1] lz'lz‘

suonannsu| 5

Bunsaj =]

sxselkwiir”

sauelqn E”

[100%

|2 rveveves

TSI

> |Detai|s view

& Properties |'Li.'.lnfu iJ| [%| Diagnostics

Task

What
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So that the newly created "FC_Conveyor" block can be executed cyclically, its call must be

Open the "OB_Cycle" (OB1) block by double-clicking on it
Program the call of "FC_Conveyor" as shown in the picture using drag & drop

Edit a block title and a label for Network 1

programmed in OBL1.
to Do

1.

2.

3.

4. Close the block
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6.7.5. Exercise 5: Compiling the Program, downloading it into the CPU and Saving

it

Project  Edit  “iew Insert  Online  Options  Tools  Window  Help

3 [ | saveproject S ¥

Project tree

OO 3. Save project

Mame

| 1. Compile program
EVICES & NELWOTRS

w [ PLC_1[CPU 1274C DD,
[T Device confiquration
g Online & diagnostics
= = Frogram hlocks

A X @ G i) B § coonline &¥ Goofiine '_."'n?b

2. Download program

Totally Integrated Automation
PORTAL

sapesqr) &

[ Add new block |§. Properties ||"_1_|, Info " [%] Diagnostics
: S(:B‘g:fmlis: sz el | General || Cross-references || Compile |
v [ Technology objects @m | Show all messages |'|
3 External source files Corpiling completed (errars: 0; warnings: 0)
= r:d FLCtags 1 Path Description Goto 7
%5 Show alltags & - rc Pa
‘:L'Add hew tag table (] > Program blocks la
34 Default tag table [40] [} FC_ConvMotor (FC16) EBlock was successfully compiled. o
55 PLC Tags [47] (] OB_Cycle (OB1) Block was successfully compiled. A
Tl—ll‘m‘_‘—| Q‘ Compiling completed (errors: 0; warnings: 0}
L e S — = — L—
Task
The newly programmed blocks are to be compiled, downloaded into the CPU and saved offline in
the project data storage.
What to Do

1. To compile the entire program (OB and FC) and to download it into the CPU, select the

"Program blocks" container in the Project tree

2. Carry out the steps shown in the picture and check the program functioning by pressing the

simulator switches "S_Right" (1 0.2) and "S_Left" (1 0.3)

3. Save your project
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6.7.6. Exercise 6: Monitoring "FC_Conveyor"
&\
i F e, SAEDE: @ W CGAET = 6 cl/fi)z
L T - T ™= 7/
Wo condition defined. S
- Metwork 1: Conveyor Right
R Monitor Block
0.2 0 3 %085 On / Off
*5_Right” S _Left” "K_Right"
¥  Network 2: Conveyor Left
Comment
%0 3 %0 2 %08 .6
5_Left *S_Right “K_Left
T —— %L W LS —— e
100% F =%

You are to monitor the program execution of the newly programmed "FC_Conveyor" block. To do

3. Alternately and also simultaneously press the "S_Right" (1 0.2) and "S_Left" (1 0.3) simulator

TIA-MICROL1 - Program Blocks and Program Editor

Task
so, press the "S_Right" (1 0.2) and "S_Left" (I 0.3) simulator switches and interpret the statuses
shown on the PG screen.
What to Do
In the Editor, open the "FC_Conveyor" block
Activate the test function "Monitor block" (see picture)
switches and interpret the signal statuses of the operands shown
6-30
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6.8. Additional information
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6.8.1.

Compare (1) - Blocks (Offline/Online)

Detailvergleich starten

Devices —I

Synchronisations-
Aktion ausfihren

Vergleichskriterien

B Qo #: =
d new device “My_Project: ST-CPU" *Online PLC"
Vich _&_rle_t\p.rgw ______ . MName ‘Ad_dre_ss ) . | Status  Action Name Address

< ulcrut2racoonond EAOfT gsie Al O u  [~Ems7cru ’ [~
Device chhfiguraian === " """ * gl Program blocks E 9 E
Online & diagnostics 4 OB_Cycle [0... OB1 ¢ 4 OB_Cycle [OB1] 0B1
Frogram blocks [ 1] 4 FC_Conveyor... FC1 [*] & FC_Conveyor [FC1] FC1
E Add new block 48 FC_Count[FC... FC18 O u 48 FC_Count [FC18] FC18
4 OB_Cycle [OB1] O 48 FC_Signal [FC.. FC2 .. QO w || © Does not exist w
4 FC_Conveyor [FC1] Q<] I | <| i |
% FC_Count [FC18] Ol oty comoare Synchronisations- |
& FC_signal [FC2] OF— == Aktion wahlen [

Types of Comparison

In principle, there are two different types of comparison:

Online/Offline comparison:

e The objects in the project are compared with the objects of the relevant device. For this, an
online connection to the device is necessary.

Offline/Offline comparison:

e Either the objects of two devices within a project or from different projects are compared.

Symbols of the Result Display

The result of the comparison is presented by means of symbols.
The following table shows the symbols for the comparison results of an Online/Offline

comparison:
Symbol Meaning
1] Folder contains objects whose online and offline versions are different
7] Comparison result is unknown
] Online and offline versions of the object are identical
L Online and offline versions of the object are different
i Object only exists offline
h Object only exists online
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6.8.2. Compare (2) — Block Detailed comparison
] Position on previous/next
difference
W BT Ge G ]
Interface Interface
MName Data type Comment MName Data type Comment
1 <@ - Input 01 Input
2 (] <Add news =) = | Output E
[«] I | [<] i ] [#]
L e T e T
- i = = = - - cu
%DB99.DEX0.1 . Moa %DB99.DBXD.1 . Moa
"DB_COF". F_Operation "DE_OF". F_Operation
Operation_ON P_TRIG SR ’7 Operation_ON P_TRIG SR
—— —ax a—>s Q | | LK Q s Q
%M15.1 = %151
. . 3 . . %DEB99 .DBXD.0
M_aux Op_on M_aux_Op_on *DE_OF".
Operation_OFF — gy
S 4
%DB99 DBXD.0 It
BOP. v e
Operation. OFF e
A
Vs mn e
...........................
. — N, . R
<] I 100% ¥ —— <] i [»][100% [+] —p——

Detailed Comparison

Through the detailed comparison you can identify exactly those locations that are different in the
online and offline version of a block. The following identifiers are used:

e Lines in which there are differences are highlighted in grey

e Different operands and operations are highlighted in green

e When the number of networks is different, pseudo networks are inserted so that a
synchronized representation of identical networks is possible. These pseudo networks are
highlighted in grey and contain the text "No corresponding network was found" in the title-bar

of the network. Pseudo networks cannot be processed

e If the sequence of the networks is mixed up, pseudo networks are inserted at the appropriate
locations. These pseudo networks are highlighted in grey and contain the text "The networks
are not synchronized" in the title-bar of the network. The pseudo network also contains a link
"Go to network <No>", through which you can navigate to the associated network

TIA-MICROL1 - Program Blocks and Program Editor
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6.8.3.

Compare (3) — Software (Offline/Offline)

Devices

Compare

it
25

> ] MyProject2
B Add new device
oy Devices & netwarks
] h Touchpanel [TPF00 Comfart]

'rT‘:j_AJﬁﬂu_il"'""""'-.._

¢+ [ 57-1500 [CPU 151371 PrI]

Copy snapshaots to start values

¥, Load start values a3 actual values

drne
~ (@ 571500
- [ Frogram blocks

Corment Title:

4B 0B_Cyclici...
o Startup [OB
4 OB_Cycle [..

Mode section

3

Indicator lig... [*]
an

% Insert here to add a new object or replace an

Mame
(@ 57-1500

© Does not exist
© Does not exist

A OB_cCycle [OB1]

=0 FC_Corveyor [FC16]

[ Software

"MyProject2_vergleich:

§7-1500"

Cornment Title:

INEIR

"Main Prog... .

Conveyarm.. .

2 FC_Mode [FC15]
4 FC_Signal [FC14]

_z-‘ [} oo

Mode section

Indicatar lig...

~ | MyProject2_vergleich

% Devices & networks
w |Ez| Area_1
» [ 57-1500 [CPU 151 3F-1 PN]
» || Touchpanel [TF700 Comfart]
4 % ET200SP [IM 155-6 PM ST]
» im Ungrouped devices
» [u§ common data
» =] Docurmentation settings

b | Languages & resources

T W RPeL

»
»
»

»

Comparison ry

e comparison criteria are filtered.

Device from
Reference project

¥ Source dsta
»

Interface without comments
Code without comments
Comments {multi-language)
Language configuration

Froperties

~ Target data

» Compilation and runtime data

FC_Cornweyor [FCT6]

(1]
[ ]
¥
(1]
[ ]
(1]
(1]
(1]

e e e st e p

L

FC_Conveyor [FC18]

Offline / Offline Software Comparison:

e Objects of two devices within a project

e Blocks of two devices within a project

e Blocks in one device

e Objects from different projects

e Blocks from different projects

For this, you can switch between

automatic

ﬂé

and manual

Automatic Comparison:

Blocks and objects of the same type and the same name are compared

Manual Comparison:

.. comparison using a mouse click

You can select which blocks are to be compared. That way, it is possible to compare all blocks.
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6.8.4.

Compare (4) — Hardware (Offline/Offline)

Compare editor offline

1 Software |

"MyProject2: 57-1500"
Mame
- [ 57-1500
~ [ Local modules
[l P 70W 120/230%VAC

Tl s7-1500
Il ol 32x24vDC HF_1

Status

l----------------------_:ap-

[ Local modules
[l FM 70W 1 200230%AC

Ml 57-1500
Il o1 32x24vDC HF_1

[i@ Hardware [:

m DQ 32x24¥DC/0.54 5T_1

Tl DO 32:24YDCI0.5A ST

Il A ExUNRTDITC 5T_1
~ [ Distributed O

&) ET2005P

= [ FROFINET 10-System (100): FNAE_1

o00S0000CCO

Il A ExUNRTDITC ST_1

[l Distributed 1/

(£ PROFINET 10-System {100): PRAE_1
£ ET2005F

Comparison result: Objects are identical.

Mame

Article number

L

DQ 32x24%DCI0.5A 5T_1

DQ 32x24vDCI0.5A 5T_1
6EST 522-1BLO0-0ABD

Tk ah at W T L

D 32x24vDCI0.5A ST_1

DO 32x24%DCI0.5A 5T_1
G6ES7 522-1BLO0-0AED

e g

Offline / Offline Hardware Comparison:

In addition, it is possible to compare the hardware between two devices or modules in one

device.
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7.

Binary Operations

At the end of the chapter the participant will ...

be able to explain the difference between ‘real’ NC contacts
and NO contacts connected in the hardware, and
programmed check symbols

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

be able to program basic binary logic operations

be able to carry out simple troubleshooting

7-2
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7.1. Task Description: The Conveyor Model as Distribution Conveyor

DI ov
10.0 b S_OperationON
i "B_Bayl" "B_Bay2" "B LB
S_O| OFF 3 | X
10.1 » (’\Tc)peratlon '1ovpoti+10\/ (18.5) (18.6) (18.0)
I 1 H
10.2] Y [s_right
103 g S Left 0
b P_Operation
% - -
N /"S_Bayl" | "S_Bay2"
® /sy (82
Ay "P_Bayl"  'P_Bay2"
(Q8.1) (Q8.2)

The Conveyor Model as Distribution Conveyor

The distribution conveyor is used to transport parts from Bay 1 or 2 to the light barrier bay.
Operation (Simulator LED "P_Operation”, Q4.1) can be switched on via the simulator switch
"S_OperationON" (1 0.0) and switched off via the simulator switch "S_OperationOFF" (1 0.1, NC).

e When "P_Operation" (Q4.1) is switched off...

...the conveyor motor can be jogged to the right via the simulator switch "S_Right" (I 0.2) and
jogged to the left via the simulator switch "S_Left" (1 0.3).

e When "P_Operation" (Q4.1.) is switched on...

...parts are transported from Bay 1 or 2 through the light barrier. For this, the part must be placed
on the conveyor at exactly one of the two bays and the associated bay pushbutton pressed.

The indicator lights at Bays 1 and 2 show...

...a continuous light when a new part can be placed on the conveyor (conveyor motor is stopped
and both proximity sensors are free)

...a 1Hz flashing light at the bay on which a part is detected by the associated proximity sensor,
however, only if the conveyor has not yet been started (if parts are placed on the conveyor at
both proximity sensors, neither indicator light can light up)

...a 2Hz flashing light if the conveyor motor is running.

The indicator light at the light barrier bay shows a 2Hz flashing light if the conveyor motor is
running and continuous light when the setpoint quantity has been reached.

TIA-MICRO1 - Binary Operations
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7.2. Sensors and Check 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 “yag” “No”
1 0
| LAD: LAD:
\ | - V-
not no “NO contact’| .. “NC contact| .
activated \ I:> 0 No Yes
0 1
NC activated | FBD: FBD:
contact ( JP > 0 “No” “Yes”
; ° :
not
activated yes |:> 1 “Yes” “No”
1 0

Sensors of the Process

The use of normally open or normally closed contacts for the sensors in a controlled process
depends on the safety regulations for that process. Normally closed contacts are always used for
limit switches and safety switches, so that dangerous conditions do not arise if a wire break
occurs in the sensor circuit. Normally closed contacts are also used for switching off machinery
for the same reason.

Check Symbols of the Program

In LAD, a symbol with the name "NO contact" is used for checking for signal state "1" and a
symbol with the name "NC contact" to check for signal state "0". It makes no difference whether
the process signal "1" is supplied by an activated NO contact or a non-activated NC contact.

The "NO contact" symbol delivers the result of check or result of logic operation (RLO) "1" when
the checked operand has state or status "1".

The "NC contact" symbol delivers the result of check or result of logic operation (RLO) "1" when
the checked operand has state or status "0".

TIA-MICRO1 - Binary Operations
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7.3. Binary Logic Operations: AND, OR

Phainia RN
. 2 HED.2 %56
l‘ AND . 5_Right" —0| K_Left FBD
Yeaae’ 4E0.3 E
"S_Left" ——- —_
.6
"K_Left
{ ) LAD
change
change - operation
operation :Iﬂl‘_ =1
6.2 BAE.S
"M_JogRight" — "K_Right" FBD
W64 =
"M_AutoRight" —i 2k — _
LRATE.2 PAB.5
"M_logRight" "K_Right"
¥Y... ] 1 { 3
', .‘ 1T L |
i OR . W16
* R4 "M_AutoRight" LA D
Cmm= 11
11

AND and OR Logic Operations

With AND and OR logic operations, all binary operands can be queried, even outputs. Instead of
individual operands, the results of other logic operations can also be further logically linked. Also,
the logic operations can also be combined.

All inputs of the logic operations can be programmed as check for signal state or Status "0" and
"1", regardless of whether a hardware NO contact or NC contact is connected in the process.
AND Logic Operation
For an AND logic operation, the result of logic operation (RLO) = "1",
when all input signals have Status "1".
OR Logic Operation

For an OR logic operation, the result of logic operation (RLO) = "1", when at least one input signal
has Status "1".
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7.3.1. Binary Logic Operations:

Exclusive OR (XOR)

Private copy for Sabri Uzuner, sabriuzuner@duzce.edu.tr

e | Basic instructions
MName Description
b [7] General
X ~ [5i] Bitlogic operations
0 e AND logic operation [Shif..
d10.0 = ; : .
. " F1 =1 OR logic operation [Shift+..
FB D Tag_1"— <: El x EXCLUSIVE OR logic opera..
& = Assignment [Shift+F7
%10.1 [. ! g : [ ]
" " . &= =] Negate assignment
Tag_2" — 3¢ E=l) —R] Reset output
E= (5] Set output
FEl sET_BF Set bit field
2=l RESET_EF Reset bit field
%410.0 %10.1 £l sk Setlrelsetﬂl.p-ﬂop
"Tag_1" “Tag 2" EE Resetiset flipflop -
11 | 1 P E=l P Scan operand for positive...
11 /I 1 ] 1 &=l - Scan operand for negativ...
LAD B=l —[P]- Setoperand on positive si..
HEl —[M]- Setoperand on negative s.
"[M‘l D'D" "[ﬂ” 0'1“ £l P_TRIG Scan RLO for positive sign..
Tag_1 Tag_z = N_TRIG Scan RLO for negative sig...
H : : fEl| R_TRIG Settag on positive signal ..
£l F_TRIG Settag on negative signal.
» [B] Timer operations
b [+1] Counter operations u
<] i |

XOR Logic Operation

With the XOR logic operation, all binary operands can be queried, even outputs. Instead of
individual operands, the results of other logic operations can also be further logically linked. Also,
the logic operations can also be combined.

All inputs of the logic operations can be programmed as check for signal state or Status "0" and
"1", regardless of whether a hardware NO contact or NC contact is connected in the process.

e For an XOR logic operation with 2 inputs, the result of logic operation (RLO) = "1", when one
and only one of the two input signals has Status "1".

e For an XOR logic operation with more than 2 operands, the RLO ...
— ="1", when an uneven number of checked operands has Status "1"
— ="0", when an even number of checked operands has Status "1"

XOR in the Programming Languages FBD and LAD

In the LAD programming language, there is no explicit XOR logic operation. It must be generated
by programming the discrete instructions shown in the picture above.
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7.3.2.

Theory Exercise 1: Sensor and Check Symbols

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

Hardware | |
|=\| s1 I=\| S2 I=\| s1 I=|B S2 I=|B S1 I=|B S2
I]I:I 11.0 11.1 11.0 11.1 11.0 11.1
Automation system Automation system Automation system
Q4.0 Q4.0 Q4.0
(%Light (%Light (%Light
Software
II 11.0 11.1 Q4.0 11.0 111 Q4.0 11.0 111 Q4.0
& & &
I]I:I 11.0 — 11.0 — 11.0 —
11.1 — — Q4.0 11.1 — — Q4.0 11.1 — — Q4.0

Task

Complete the programs in the picture above so that the following functionality is fulfilled: When

the switch S1 is activated and the switch S2 is not activated, the light should be on in all three

examples.

Note

The terms - "NO contact" and "NC contact" - have different meanings depending on whether they
are used in the process-hardware-context or as check symbols in the software.

TIA-MICRO1 - Binary Operations
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7.3.3. Assignment, Set, Reset, NOT
FBD LAD
%10.0 %10.1 %Q20.0
%10.0 %Q20.0 “Tag_1" “Tag_2" “Tag_3"
"Tag_1" — "Tag_3" 11 1 1L { 1}
11 11 L
%10.1 =
"Tag_2" meizi —
%10.0 %10.1 %Q20.0
& “Tag_1" "Tag_2 "Tag_3"
%10.0 %Q20.0 : : : :
e 00 =]Eﬂ=—=ﬂﬁ—<
%10.1 S E;
"Tag_2" me sk [ S— 0
. - Change the 0
= operation
A 3
Change the 3
operation SET_EF
RESET_EF %10.0 %Q20.0
~(F] “Tag_1" “Tag_3" 0
(FT 11
%10.0 %020.0 —FT
"Tag_1" — "Tag_3"
v B %10.1
%10.1 R "Tag_2"
"Tag_2" = 3¢ o — |1
11
Assignment

Set

Reset

NOT

7-8

With an assignment, the specified operand is always assigned the current RLO as status. The
assigned RLO remains available after the assignment and can be assigned to a further operand
or it can be further logically linked.

If RLO ="1", the specified operand is assigned Status "1"

If RLO ="0", the status of the operand remains unchanged

If RLO ="1", the specified operand is assigned Status " 0"

If RLO ="0", the status of the operand remains unchanged

The NOT instruction inverts the result of logic operation (RLO).

If, in the example shown, the RLO of the AND logic operation = "1", the NOT instruction inverts it
to RLO "0" and the Set instruction is not executed (the status of "Tag_3" (Q20.0) then remains
unchanged).

If the RLO of the AND logic operation = "0", the NOT instruction inverts it to RLO "1" and the Set
instruction is executed ("Tag_3" (Q20.0) is assigned Status "1").
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7.3.4.

Flip Flops

"5 ON"

Dominant Reset

"P_Operation”

"S_ON" —
"S_OFF" =

SR

R1 Q

"P_Operation”

'S_OFF" =

SR
5 Q
R

"S_ON" —iR
"S_OFF" ==dg1 Q

'S QN

Dominant Set

"P_Operation”

+ | Basic instructions

RS

"P_Operation”

RS

— —r Q

'S OFF" —ic

Mame

» [7] General

~ [5i] Bit logic operations
Al -I1-
Il -
HI| AMOT|-
H)] -0 -
H)| -
| (R
H)| (s}
)| SET_BF
)| RESET_EF

&= (-
N P_TRIG
I N_TRIG
L r_TRIG
= F_TRIG
» [@] Tirmer operations

[>]

» [+4] Counter operations

= ooy

Memory Function "Flip Flop"

A flip flop has a Set input and a Reset input. The operand is set or reset, depending on which

input has an RLO ="1".

Priority (Dominancy)

If there is a signal state or RLO ="1" at both inputs at the same time, the priority of the operation

decides whether the operand is set or reset. For that reason, there are different symbols for the
Dominant Set and Dominant Reset memory functions in LAD and FBD.

Note

With a CPU restart, all outputs are reset. That is, they are overwritten with Status "0".
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7.4.

Task Description: "FC_Mode"

10.0
10.1
10.2
10.3

- - - -l

S_OperationON
S_OperationOFF
(NC)

S_Right

S_Left

-10V T +10V

Poti

DO

P_Operation

Q41

Task Description

7-10

A mode section for the system is to be programmed in "FC_Mode", which controls the indicator
light "P_Operation" (Q4.1). This is then to be linked in "FC_Conveyor" as a further condition for
jogging the conveyor motor.

e Function of the mode section in "FC_Mode":

The system or "P_Operation" (Q4.1) is switched on via the simulator switch "S_OperationON"
(1 0.0) and switched off via the simulator switch "S_OperationOFF" (1 0.1, NC).

e Integrate "P_Operation" (Q4.1) in "FC_Conveyor":

The "Jogging the conveyor motor" programmed in "FC_Conveyor" is now only to be possible

when "P_Operation" (Q4.1) is switched off.
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7.4.1. Exercise 2: Programming the "FC_Mode"
and the call of this block in the "OB_Cycle"

-
- = ~ o

..'DGDC] » Program blocks » FC_HMode [FC15] -2l X

Sammm=”®

¥ Block title: Mode selection

¥  Network1: Operation ONJCFF

h0d
"P_Operation”
SR
0.0
"5_OperationQN" S
W0
"S_OperationOFF" Rl Qb=

-
- = ~

..{DGDC] » Program blocks ¢ OB_Cycle [OB1]

S aamm=™

b Block title: Cyclic Frogram

¥  Metwork1: Mode selection

[ w [5]

Comment

*FC15
"FC_kAode"

= EN EMO —

» Metwork 2: Conveyor belt control ,7|

Task
In "FC_Mode" program a mode section for the distribution conveyor:
The operation or the indicator light "P_Operation” (Simulator LED Q4.1) is switched on via the
simulator switch "S_OperationON" (1 0.0) and is switched off via the simulator switch
"S_ OperationOFF" (1 0.1, NC).
Then program the CALL of the "FC_Mode" in the "OB_Cycle".
What to Do

Create the new block "FC_Mode"

2. Open the "Instructions" Task Card, program the instructions shown in the picture using drag &
drop and use the absolute addresses shown

Program the CALL of the "FC_Mode" in the "OB_Cycle"

4. In"FC_Conveyor", link the simulator LED "P_Operation" (Q4.1) logically in such a way that
the conveyor motor can only be jogged when this is switched off

Download the modified blocks into the CPU and check the program function

Save your project
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7.5.

Task Description: Parts Transportation when "P_Operation
(Q4.1) is Switched On

| Transport Phase | Conv. Stop
"B_Bay1"

(18.5)

"S_Bayl" |_|

(18.1)

"B_Bay2" J |

(18.6)

"S Bay2" _|

(18.2)

"B_BayLB"
(18.0)

"K_Right"
(Q8.5)

Task Description:

7-12

When "P_Operation" (Q4.1) is switched ON, parts are to be transported from Bay 1 or Bay 2 to
the light barrier "B_BayLB" (I 8.0). The precondition is that a part is only placed on the conveyor
at one of the two bays. If parts are placed on the conveyor at both bays, no transport sequence
can be started.

The conveyor motor "K_Right" (Q8.5) is started when

e on Bay 1 the proximity sensor "B_Bay1" (I 8.5) is occupied AND on Bay 2 the proximity
sensor "B_Bay2" (I 8.6) is NOT occupied AND the pushbutton at Bay 1 "S_Bayl1" (1 8.1) is
pressed

OR

e on Bay 2 the proximity sensor "B_Bay2" (I 8.6) is occupied AND on Bay 1 the proximity
sensor "B_Bay1" (I 8.5) is NOT occupied AND the pushbutton at Bay 2 "S_Bay2" (1 8.2) is
pressed

The conveyor motor "K_Right" (Q8.5) is stopped when

e the part has reached the light barrier "B_BayLB" (I 8.0)
OR

e "P_Operation" (Q4.1) is switched off
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7.5.1. Exercise 3: Expanding "FC_Conveyor"

Network x Jog conveyor motor RIGHT when Operation OFF
- "M_JogRight"
ConEhiarsies (M16.2) Memory bit for
jogging RIGHT jogging RIGHT
= when "P_Operation" OFF
Network vy Memory bit Conveyor motor RIGHT when Operation ON
Conditions for "M_AutoRight"
Memory bit Conv. motor RIGHT (M16.4)
q s Memory bit for
S Conveyor motor RIGHT
Switch off R when "P_Operation" ON
Network z Control conveyor motor RIGHT
"M_JogRight" | >=1 " P—
(M16.2) lib%'gsr)]t Conveyor motor RIGHT
"M_AutoRight" -
(M16.4) [

Task

Expand the "FC_Conveyor" block with the previously described functions.

Solution Notes
The conveyor motor "K_Right" (Q8.5) must now be controlled under two conditions:
e when "P_Operation" (Q4.1) is switched off while jogging RIGHT (in the picture Network x)

e OR, when "P_Operation" (Q4.1) is switched on, under the conditions described in the task (in
the picture Network y)

If, in both Network x and y, the results of logic operation of the conditions were each assigned to
the output "K_Right" (Q 8.5), an error in the form of a double assignment would occur. Jogging
the motor RIGHT in manual mode (Network x) would no longer function, since the state assigned
to the output here would then be overwritten in Network y.

The problem can be solved by programming a memory bit for each condition or by first assigning
the results of the logic operations to a memory bit in both Network x and y. These are then used
in the Network to control the conveyor motor.

What to Do
1. Open the "FC_Conveyor" block

2. Program the required functions in new networks (see picture). Use the memory bits shown in
the picture and provide them with the symbols shown

Modify the already existing network "Jog Right" as described in the solution notes
Download the expanded block into the CPU and check the program function

Save your project
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7.6.

Task Description:
Parts Transportation THROUGH the Light Barrier

Conv. Start Transport Phase | Conv. Stop
Part within
light barrier
Start condition
for transports
"B_BayLB" e,
(18.0) : : 3
"K_Right"
@5 e e,
<.Up to now” I NEW;

Function Up to Now in “FC_Conveyor”

When "P_Operation” (Q4.1 = "0") is switched off, you can jog the conveyor motor "K_Right"
(Q8.5) using the simulator switches "S_Right" (1 0.2) and "S_Left" (1 0.3).

When "P_Operation" (Q4.1) is switched on, the conveyor motor "K_Right" (Q 8.5) is switched on
when a part is placed on the conveyor exactly in front of one of the proximity sensors of Bay 1 or
2, and the pushbutton of the occupied bay is pressed.

The conveyor motor "K_Right" (Q8.5) is stopped when the part has reached the light barrier or
"P_Operation" (Q4.1) is switched off.

Task Description:

7-14

The function of the "FC_Conveyor" to control the conveyor motor when "P_Operation" (Q4.1) is
switched on is to remain fundamentally unchanged. However, the conveyor motor is only to stop
when the part has passed through the light barrier.
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7.6.1. Operand Edge Evaluations

%ED.O hetaed 1 Htd
"S_OperatiohON" "P_Operation” LEO.O "P_Operation”
P SR "5_OperatiohOn" SR
i —F ——: Q
W15 hhA15.1
“M_aux150p0n" "M_aux150pon"
HED.T HEDT
"S_OperationOFF" =8l p1 Q 'S_OperationOFF"
——At—m

Scan Operand for Positive Signal Edge

If the state of the operand at the input to the box changes from "0" to "1" ("rising edge"), RLO "1"
is output at the output to the box for the duration of one program cycle.

Set Operand on Positive Signal Edge

This has the same behavior as with "scan operand for positive signal edge" whereby, however,
the input signal (in the example "B_LB") is available at the output of the box and can be used by
other logic operations.

Set Tag on Positive Signal Edge

This has the same behavior as with "scan operand for positive signal edge" whereby, however,
the evaluation occurs via a library function block (FB1001/1002) which is passed an instance data
block, or which can also be created as a multiple instance within another FB.

Note

The instructions compare the current signal state of the input "B_LB" with the signal state in the
previous cycle which is stored in an edge memory bit "M_aux_LB" or in the instance DB
"DB_R_TRIG". When the instruction detects a change from "0" to "1", a positive signal edge
exists. Subsequently, the current signal state is stored in the edge memory bit or in the instance
DB. The status of the edge memory bit and the contents of the IDB must not be overwritten at
another location in the program.
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7.6.2. RLO Edge Evaluation
FBD LAD
&
w“ a W40 Q4.5 WM16.1
B EBO —_ 'I'\-1lll'n1|:ﬁ |-::|05' BLE "K_Right” N_TRIG “M_Imp_neg”
%045 P_TRIG - — —cx o———{ F——
"K_Right” — st —_— LK Q— - ?ﬂ‘u‘”ﬁ_ﬂ'
160 M_E ux"
"M_aux
"B_LB" | |
"K_Right" | | |
&RLO A ¥ A 3
"M_Imp_pos" OB1 OB1
cycle cycle
"M_Imp_neg" 0B1 0B1
cycle cycle

RLO Edge Evaluation (P_TRIG, N_TRIG)
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With an RLO edge evaluation, it is possible to detect whether the status of a logic operation (in
the example an AND RLO) has changed from "0" to "1" (rising or positive edge) or from "1" to "0"
(falling or negative edge). If this is the case the instruction supplies, for the duration of one cycle,
RLO "1" as the result, which can be further logically linked or can be assigned to another operand
(in the example, the memory bit "M_Imp_pos" (M16.1)) as status. In the following cycle, the
instruction then once again supplies "0" as the result even if the AND RLO still is status "1".

The instruction compares the current result or the RLO of the logic operation with its RLO in the
previous program cycle. This is stored in a so-called edge memory bit for this (in the example
"M_aux"). It must be ensured that the status of this edge memory bit is not overwritten at another
location in the program. For every RLO edge evaluation, a separate edge memory bit must be
used accordingly, even then when the same operand (in the example, AND RLO) is evaluated
once again, for example, in another block!
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7.6.3. Exercise 4: Integrating an Edge Evaluation in "FC_Conveyor"

Conv. Start Transport Phase | Conv. Stop

Part within
light barrier
Start condition
for transports
"B_BayLB" e,
(18.0) : .:'

"K_Right" !

@3 o e / ___/
£ Up to now: I NEW:

% I
. .
------------

Task:
When "P_Operation” (Q4.0 = "1") is switched on, the parts are to be transported from Bay 1 or 2
THROUGH the light barrier.

What to Do

1. Program the necessary changes in "FC_Conveyor", by now linking the result of the edge
evaluation as the reset condition for "M_AutoRight" (M16.4) instead of the light barrier signal
"B_BayLB" (I 8.0) itself. For the necessary edge evaluation of the light barrier signal use the
bit memory "M_aux16LB" (M16.0) as an edge memory bit

Download the modified "FC_Conveyor" block into the CPU and check the program function

3 Save your project
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7.7.

Task Description: Controlling the Indicator Lights

"B_Bayl" "B_Bay2"

—— p——

—_——  e————

I_’

"P_Bay1" "P_Bay2" "P_BayLB"
(Q8.1) (Q8.2) (Q 8.9
Continuous light: Put on new part 2Hz flashing light: Attention,
1Hz flashing light: start conveyor conveyor running
2Hz flashing light: Attention, conveyor
running

7-18

Task Description

When "P_Operation" (Q4.0) is switched on, the indicators lights are to be controlled as follows:
The indicator lights "P_Bay1" (Q8.1) and "P_Bay?2" (Q8.2) show

e aconstant light when a new part can be placed on the conveyor (conveyor motor is stopped
and both proximity sensors are free)

e 1Hz flashing light at the bay where the associated proximity sensor detects a part, but only if
the conveyor has not yet been started (if parts are placed on the conveyor at both proximity
sensors, neither indicator light must light up)

e 2Hz flashing light as long as the conveyor motor is running

The indicator light at the light barrier bay "P_BayLB" (Q8.4) shows 2Hz flashing light if the
conveyor motor is running.

The described functions are already programmed in the "FC_Signal" block, which is stored in the
"Microl_Lib" global library. The block still contains errors and is to be commissioned by you in the
next exercise.
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7.7.1. Exercise 5: Commissioning "FC_Signal"

[ Devices |
i (=] 2

¥ ] My_Project
ﬁb' Add new device
#hy Devices & netwarks
= [i 57-CPU [CPU 1274C DGDGDC]
IIY Device corfiguration
%] cnline & diagnostics
w [ Pragram blocks
B Add new block
4B 0B_Cycle [0B1]
2 FC_Conveyar [FC16]
e ECaModedF&15k
¢ 4 FC_sSignal [Fc14] )
b -_‘; Seftrbaks © -
» [ Technology objects
» External source files
» [ FLCtags
» Dﬂ PLC data types
(M= uatch and forge table

Libraries w0 »
Options ;
: .
E' Library wiew [l ;I 3
&
)-[Projel:t library
LY
~ | Global libraries .‘m‘
FrLhue® ==
= L1 MIcROT_Lib g
4 ETI Types 1 §.
» [ Master copies “
4 FC_Count 1_,‘
—
L aTFC e .
t: 2 FC_Signal )

T gt T
[5 Touchpanel
» r';_=| Sol_Prog_without_HMI
» [g§ common data
» Ix_@ Languages & resources

Task
The "FC_Signal" block is to be copied from the "MICRO1_Lib" global library into the project and
commissioned.

What to Do

1. Using drag & drop, copy the "FC_Signal" block into the "Program blocks" container from the

"MICRO1_Lib" global library (as shown in the picture)

Program the call of "FC_Signal" in "OB_Cycle"
Download all modified blocks into the CPU

Test the program function and correct the block in such a way that the indicator lights are
controlled as required. To do so, use the test function "Monitor block", even if you have

already recognized the error!

6. Save your project
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7.8.

Additional Information

7-20
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7.8.1.

Additional Exercise 6: Optimizing "FC_Mode"

(10.0)

"S _OperationON" —I

| OLD: without edge evaluation |

L |

"S_OperationOFF™
(10.1, NC)

"P_Operation"

(Q4.1) |

(10.0)

"S OperationON" —I

NEW: with edge evaluation |

YT
o
.. %
. %
. H
. H
: 5
o
CY IR

"S OperationOFF"
(10.1, NC)

"P_Operation"

(Q4.1) 1

Function Up to Now of "FC_Mode"

Task

"P_Operation" (Q4.1) is switched on with the simulator switch "S_OperationON" (I 0.0) and

switched off with the simulator switch "S_OperationOFF" (1 0.1, NC). If you activate both switches
simultaneously, the operation remains switched off or is switched off if currently on. If, however,

both switches are activated and the OFF switch is let go while the ON switch is activated, the
operation switches back on without the ON switch having to be activated again (see picture,

upper function diagram "OLD: without edge evaluation™).

Expand the functionality of "FC_Mode" using edge evaluation so that the ON switch must be

activated every time the operation is switched on (see picture, lower function diagram "NEW: with

edge evaluation"). The criteria for switching on the system is no longer to be the activated ON

switch or its "1" signal, but the function of activating or the "positive edge" of the ON switch signal.

What to Do

1. Inthe set condition for "P_Operation" (Q4.1), insert an edge evaluation of the switch
"S_OperationON" (1 0.0). For the edge evaluation, use the bit memory "M_aux150pon"
(M15.0) as edge memory bit

2. Download the modified "FC_Mode" block into the CPU and check whether it fulfils the desired

functions!

3. Save your project
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7.8.2. Setting / Resetting Bit Fields
- - Data by - - 7654 3210 > |F
arameter ata type emory escription it
MB10' 0000 0000 SO
~ | Basic instructions
<Cperandi= | BOOL La.M DL | Paintertothe MB11| 0000.0000 IHETS ]
first bitto be v [] General -
set = [4] Bit logic operations
%I1.0 %M10.6 Al |-
<Operand2= | UINT Constant Murnber of "T_Ackn” "Bit_10.6" A1 -
hits to be set t ]_m Hi] -jNoT|- 1
5 A (- 1
Q| -
H)| (R}
mMB10 | 1100 0000 j:‘sg’ . =
mMB11 | 0000 0111 :“-(] RESET_BF ¢
FHeshans’
i RS
Reset several bits HI| -|F-
starting from'a %l1.0 WM10.6 Al -
specific address "T_Ackn™ "Bit_10.6" = -F-
—./ -{FESET_EF P 1 (-
= =T P_TRIG
i El n_TRIG
MB10 | 0000 0000 =
MB11 | 0000 0000 0

Setting / Resetting a Bit Field RESET_BF

With the operation "Reset bit field" (RESET_BF), several bits starting from a specific address can
be reset. The number of bits which are to be reset can be determined via the Parameter N.
Through the operation, the bit with the lowest address in the bit field must be specified. The bits
are reset in ascending bit and byte address.

7-22

The operation is only executed if an RLO "1" exists at input EN. For RLO "0", the operation is not

executed.
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7.8.3.

Jump Instructions JMP, JMPN, RET

Jump if RLO="1"

Jump if RLO="0'

Network 4:

"Code_OK"
] L

CONT

Network 5:
Network 6:
Network 7:

CONT

{ IMPN }——t

"Code_Error”

Network 4:
"S1_Error” CONT
i | {JMP )
Network 5:
Network 6:
Network 7:
CONT
"S1_Error®
{RET }

{RET }——

> | Favorites

~ | Basic instructions

Mame

» [@] Timer operations

] 'L Counter operations
» < Cornparator operations
£] Math functions

Mowve operations

Conversion operations

]
»
]
-

&€ [ [ |-

BrofPetn control operati...

O TETEIR
H)| —(IMPN)
s | Label
*S @I mp, st
El swiTcH
H)| —(RET)
Runtirme contral
B ENDIS_PW
4 RE_TRIGR
& sTP
&1 GET_ERROR
I GET_ERR_ID

enma,

T RUNTIME O

Jump Instructions JMP and JMPN

End Block Execution RET

With the jump instructions JMP and JMPN, the linear execution of the program can be interrupted
within a block and continued in another network. With the jump instruction, a Label is specified
which also identifies the target network. The specified label must be in the same block and be
unique. Each label can be jumped to from several locations. The jump can take place in networks

with higher (forwards) or lower numbers (backwards).

e JMP:

If RLO ="1", the jump into the target network is executed; if RLO ="0", the jump is not
executed, and the linear program execution continues.

e JMPN:

If RLO ="0", the jump into the target network is executed; if RLO ="1", the jump is not
executed, and the linear program execution continues.

With the instruction RET the program execution of the entire block is ended. The program
execution is continued in the calling block with the instruction that follows the call of this block.
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8.

Digital Operations

At the end of the chapter the participant will...

be familiar with the application purpose of data blocks
be familiar with the S7-1200 data types
be familiar with the different counter and timer functions

be able to use and program counter and timer functions
be able to select a suitable datatype
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8.1. Acquiring, Processing and Outputting Data
DI
E00| Y% [s on
E0.1| Y9 |S_OFF (NG
Operator Panel: Simulator: E02| Yy |s Right @
Operating Pushbuttons 23| % |s Len
+ monitoring / Switches, ks
processes LEDs, o P_oneration| © |44
Voltmeter, ®
Potentiometer \\Z
o
Yo
Al/AO DI/IDO ‘g
A
Control unit:
(e.g. S7-1200)
Processing
the values

Field devices ‘ ,: v $

e.g. PROFIBUS

Binary/Digital Processing

Operating

True logic control systems are recognizable in the fact that they exclusively process binary data.
The performance of today's control computer, as well as tasks in the areas of data processing,
quality control, among others, has increased the importance of digital data processing using
PLCs. Digital process variables can be found in all areas of open-loop control - such as in
connected devices for process operating and monitoring or in the control of field devices.

and Monitoring

The goal of process monitoring is too quickly, clearly and concisely providing the operator with
up-to-the-minute information about the working machine or system and to allow the operator to
control the process. While in the past mostly simple, that is, "dumb" input and output devices,
such as 7-segment displays and thumbwheel buttons were used to display and enter digital
values, today "intelligent" operating and monitoring devices are frequently connected to a PLC.
Depending on the type of device connected, different number formats for the coding of data are
used to transmit data between device and PLC, as well as for storing and processing data in the
PLC.

Field Devices

TIA-MICRO1

Today field devices that acquire process data or that control the process are supplied directly with
digital variables through field bus systems. The connection of field devices, such as drives or
weighing systems, using analog input and output modules is becoming more and more a thing of
the past.

- Digital Operations
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8.2. Task description: Counting the Transported Parts and
Monitoring the Transportation time

DI ov
10.0 & S_OperationON
101 ‘ (S’\T(:O)perationOFF L1ov—%10v
Poti
102 Y9 |[s_rignt
1039 [s_tett o
Ay
b P_Operation Q41 /’
Ay 7
¥
10.7| ® S_Ackn. P_Fault Q4.3
%
%
Ay
Ay
%
Ay

2Hz flashing light
if conveyor fault

7 1
’ r==-r

"B_Bay1"'B_Bay2" "B_BayLB"
(185 (18.6) (18.0)

"K_Right"
(Q8.5)

- 1
"S_Bay2" 1

)/ s Bay1" "S BayLB"
v (18.1) (18.2) 1 (18.4)
"P_Bayl" "P_Bay2" "P_BayLB"
@8.1) @Q82) (Q8.4)

1Hz flashing light
if Act.no. = Setp.no. =3

Counting the transported part

The number of transported parts (actual quantity) is to be recorded with a counter and stored in
the variable "MW_Act" (MW20) If the ACTUAL quantity has reached the SETPOINT quantity of 3,
the indicator light "P_BayLB" (Q8.4) shows a continuous light and the indicator lights at Bay 1 and

2 are dark.

The counter is reset to ‘0’ when "P_Operation” (Q4.1) is switched on or when
ACTUAL = SETPOINT = 3 is acknowledged via the pushbutton "S_BayLB".

Monitoring the transportation time

The automatic transport sequences are to be monitored for time.

If a transport sequence takes longer than the 6 second monitoring time, there is a fault and the
conveyor motor is automatically switched off. A fault is displayed with a 2Hz flashing light on the
simulator LED "P_Fault" (Q 4.3).and can be acknowledged via the simulator switch
"S_Acknowledge" (1 0.7).

If there is an unacknowledged fault, no new transport sequence can be started.

8-4
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8.3. Overview: Data Types in STEP 7

Type

Elementary Binary number

Data types Bit sequences
Integers

Floating-point
numbers

Timers
Date, Time-of-day

Characters

Complex
Data types

Date, Time-of-day
Character string
Array

Anonymous
Structure

User-defined

Data types
BOOL
BYTE; WORD; DWORD; LWORD
SINT; USINT; INT; UNIT; DINT; UDINT; LINT ULINT
REAL; LREAL

SS5TIME; TIME; LTIME

DATE; TIME_OF_DAY; LTIME_OF_DAY;
LDT(DATE_AND_LTIME);

CHAR; WCHAR

DT(DATE_AND_TIME); DTL;
STRING; WSTRING

ARRAY [...] of <Datatype>
STRUCT

PLC-data type (User Defined Data Type)

Elementary Data Types

Elementary data types are predefined in accordance with IEC 61131-3. They always have a

length less than or equal to 64 bits.

Complex Data Types

Complex data types contain data structures that can be made up of elementary and/or complex
data types. Complex data types can be used for the declaration of variables only in global data

blocks and within blocks for the declaration of local variables (TEMP, STAT) as well as

parameters (IN, OUT and INOUT).

TIA-MICROL1 - Digital Operations
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8.3.1. Elementary Data Types: Bit and Numeric

Description Size (Bit) S7- S7- Example
1200 1500
Bit Data BOOL 1 TRUE
Types BYTE 8 B#16#F5
WORD 16 v W#16#FOF0
DWORD 32 DW#16#FOFOFFOF
LWORD 64 x Q/ LW#16#5F52DE8B
Numeric SINT 8 50
DEIERN/CEAN USINT 20
INT -23
UINT = 64530
DINT Q/ Q/ DINT# -2133548520
UDINT 32 UDINT#435676
REAL 1.0
LREAL 64 LREAL#-1.0e-5
LINT LINT#1543258759
ULINT &% x Q/ ULINT#154316159

BOOL, BYTE, WORD

Variables of the data type BOOL consist of one bit. Variables of the data types BYTE and WORD
are bit sequences of 8 or 16 bits. The individual bits are not evaluated in these data types.
Special forms of these data types are the BCD numbers and the count value as it is used in
conjunction with the count function.

INT, REAL
Variables of these data types represent numbers with which relevant arithmetical calculation
operations can be carried out. (INT —> integer, REAL -> floating point number)

Extensions of INT, REAL and WORD

U - Unsigned
Variables with the extension “U” represent a variable without sign of the relevant data type. Data
types: USINT, UINT, ULINT, UDINT

S — Short
Variables with the extension “S” represent a variable with a length of 8 bits of the relevant data
type. Data types: SINT, USINT

D — Double
Variables with the extension “D” represent a variable with a length of 32 bits of the relevant data
type. Datatypes: DWORD, DINT, UDINT

L- Long

Variables with the extension “L” represent a variable with a length of 64 bits of the relevant data
type. Data types: LWORD, LINT, ULINT, LREAL

TIA-MICROL1 - Digital Operations
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8.3.2. Elementary Data Types: Date, Time and Character

Description Size (Bit) Example

Time Types By[¥= T#2h46m30s630ms

DATE 16 Q/ Q/ D#1994-01-21
TIME_OF_DAY 32 TOD#18:15:18:999
S5TIME 16 S5T#1h24m10s
LTime x Q/ LT#11350d20h25m14s830ms652us315ns
LTIME_OF_DAY 64 LTOD#10:20:30.400_365_215
LDT (DATE_AND_LTIME) LDT#2008-10-25-08:12:34.567
Character 8 oop
CHAR R
Type Q/ Q/
WCHAR 16 WCHAR#W'

TIME, LTIME

A variable of the data type TIME (duration in [ms]) occupies a double-word. This variable is used,
for example, for specifying time values in IEC timer functions. The contents of the variable are
interpreted as a DINT number in milliseconds and can be either positive or negative (for example:
T#1s=L#1000, T#24d20h31m23s647ms = L#2147486470).

Just like TIME, LTIME represents a duration whereby the duration is saved with nanosecond
resolution in 64 bits. That means, compared with the data type TIME, longer durations with
greater resolution can be saved in variables of the data type LTIME.

DATE
A variable of the data type DATE is stored in a word in the form of an unsigned integer. The
contents of the variable represent the number of days since 01.01.1990.

TIME_OF_DAY, LTIME_OF_DAY

The data type TOD (TIME_OF_DAY) occupies a double-word and stores the number of
milliseconds since the beginning of the day (0:00 o ‘clock) as an unsigned integer. Variables of
the data type LTOD occupy two double-words and state the number of nanoseconds since the
beginning of the day.

LDT (Date_AND_LTIME)

The data type LDT (DATE_AND_LTIME) occupies 8 bytes and stores information on date and
time in nanoseconds since 01.01.1970 0:00.

S5TIME
Variables of the data type S5TIME are required for specifying time values in timer functions (S5-
timing elements). You specify the time in hours, minutes, seconds or milliseconds. You can enter
the timer values with an underline (1h_4m) or without an underline (1h4m).

CHAR, WCHAR

The data type CHAR (8 hits) represents a character in ASCII representation and WCHAR (16
bits) a character in Unicode format.

TIA-MICROL1 - Digital Operations
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8.3.2.1. Integer (INT, 16-Bit Integer) Data Type
Value range -32768 ... +32767 arithmetic

Display Formats:

(without sign: 0 ... 65535) Operations e.g. +1, * I, <I, ==I

1514131211109 8 7 6 5 43 2 1 0

DEC: +662 | [ BIN. 2# 0000001010010110] [HEX:1640296] |Octal: 8#1226

DEC: -662 | [BIN.. 2# 1111110101101010 |HEX:16#FD6A| |OCtaI:8#176552

r
|
|

N 215 : Pioxg=2

“sign N\ *2 P igxg'= 40

Ld negative pi T2 . 110x16°=10 | isxg'= 320

‘numbers’ i i6x16'= 96 i 6x8= 3072

Rt [13x16°= 3328 foygs 28672
________________ 3 _ 5_

Representation as | 15x16°= 61440 1x8°= 32768

! twos complement ] 64874 Py

LeTTN +2° 27 6x8=6
l'/pc;c’sli%inve\‘ w201 . 6x16°= 6 ii2x8'= 16
o Y o o .

Y +2+le 9x16'= 144  2x8'= 128

Y 2x16°= 512 1x8= 512

+ 662 662 662
without without
1514131211109 8 7 6 5 43 2 1 0 Slgn SIQn

Integer (16-Bit) Data Type

Decimal

Binary

8-8

An Integer data type value is a whole number value, that is, a value without a decimal point.
SIMATIC S7 stores Integer data type values with sign in 16-bit code. This results in a value range
from -32768 to +32767. As well, SIMATIC S7 provides arithmetic operations for processing
Integer values.

STEP7 uses the Decimal display format, that is, with sign and without explicit format description,
to specify the constants of the Integer data type. The use of constant Integer values in the Binary,
Hexadecimal, Octal display formats is possible in principle, but because of the poor legibility, they
are more or less not suitable.

In a digital computer system, all values are stored in a binary form. Only the digits 0 and 1 are
available in the binary number system. Base 2 of this number system results from the number of
available digits. Accordingly, the value of every bit of a binary number results from a power of
Base 2. This is also expressed in the format specification 2#....

Negative values are represented as binary numbers in twos complement. In this representation,
the most significant bit (bit no. 15 for the Integer data type) has the value -25. Since this value is
greater than the sum of all residual values, this bit also has the sign information. That is, if this bit
= 0, then the value is positive; if the bit is = 1, then the value is negative. The conversion of a
binary number into a decimal number is made by adding the values of the bits that have a 1 (see
picture).

TIA-MICROL1 - Digital Operations
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8.3.2.2. Double Integer (DINT, 32-Bit Integer) Data Type

Value range:
(without sign:

Display Formats:

L# -2147483648 ... L#+2147483647

arithmetic

0 ... 4294967295) Operations e.g. +D,*D, <D, ==D

31302928272625242322212019181716151413121110 9 8 7 6 5 4 3 2 1 0

Representation as
twos complement

__________________

| DEC: +540809 | [ BIN.. 2# 0000/0000[0000[1000/0100[0000[1000[100 1]
. ,/’é;g_ r;\\\ ’ . : : ' !
...................... jpositive i
number§/ U A
[ HEX: 16# 0 0 0 8 4 0 8 9|
(without sign)
31302928272625242322212019181716151413121110 9 8 7 6 5 4 3 2 1 0
| DEC: 540809 | [BIN.: 2# 11/111[111111]1021112/011/112101110[111]
L inegative ...
‘n\umbe’r,s

|Octa|: 83 7 7 757 3756 7

(without sign)

Double Integer (32-Bit Integer)

SIMATIC S7 stores Double Integer data type values with sign as 32-bit code. This results in the
value range from -2147483648 to +2147483647.

Hexadecimal

The hexadecimal number system provides 16 different digits (0 to 9 and A to F). This results in
Base 16 of this numbers system. Accordingly, the value of every bit of a hexadecimal number
results from a power of Base 16. Hexadecimal numbers are specified with 16# for identifying the
basic numbering system. The number of specifiable bits is variable from 1 to 16. The digits Ato F
correspond to the decimal values 10 to 15. The value 15 is the last value that can be binary-
coded - without sign - with 4 bits. Out of this correlation, the simple conversion of a binary number
into a hexadecimal number and vice versa can be obtained. In this way, four binary bits each can
easily make up one digit of a hexadecimal nhumber.

Octal Number

The octal number system provides 8 different digits (0 to 7). This results in Base 8 of this
numbers system. Accordingly, the value of every bit of an octal number results from a power of
Base 8. Octal numbers are specified with 8# for identifying the basic numbering system. The
value 7 is the value that can be binary-coded - without sign - with 3 bits. In this way, three binary
bits each can make up one digit of an octal number.

TIA-MICROL1 - Digital Operations
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8.3.2.3. REAL and LREAL (Floating-point Number) Data Type

General format of a Real number (32 Bit) = (Sign) « (1.f)  (2¢127)  arithmetic
Operations e.g. +R,*R, <R, ==R
Example: 0.75 sin, In, exp, .....

Sign e = Exponent (8 Bit) f = Mantissa (23 Bit)
1 1

[ 11 1
31 30 29 28 27 26 25 24 23 22 21 2019 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

BOi11i1i101i2/0i1i0/000i0{0{0 0'ibiol0ioiojioiolooioioiolo

27 262524232221 2021222304 2%
L 1o

v

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

T

General format of an LReal number (64 Bit) = (Sign)  (1.f) « (26-1023)

Sign e = Exponent (11 Bit) f = Mantissa (52 Bit)
| ' 1 : |
63 62 oo 52 Bloooooooe oo oo oot oo oo e e e oo 0
210 ... N 20 2 252
Real/LReal

The previously described INT and DINT data types are used to store whole number values with
sign. Accordingly, only operations that supply a whole number value as the result can be
performed with these values. In cases where analog process variables such as voltage, current,
and temperature etc., must be processed, it becomes necessary to use Real values (real
numbers, "decimal numbers"). To be able to represent such values, binary digits must be defined
whose value is less than 1 (power of base 2 with negative exponent).

Format

In order the greatest possible value range within a defined memory capacity, you must be able to
select the decimal point position as required. Early on, IEEE defined a format for floating-point
numbers. This format was laid down in IEC 61131 and was included in STEP 7. This format
makes it easy to process a variable decimal point position. In the binary code of a 32-Bit floating-
point number, a portion of the binary digits contain the mantissa (23 Bit) and the rest contain the
exponent (8 Bit) and the sign bit of the floating-point number. A 64-Bit floating-point number also
has the sign bit; however, the exponent is 11 Bit and the mantissa 52 Bit.

After you enter a constant real value (for example: 0.75), the Editor automatically makes a
conversion to scientific notation (for example: 7.5000e-001).

Application

Floating-point numbers are used for "analog value processing”, among other things. A great
advantage of floating-point numbers is in the number of operations possible with such numbers.
These include, in addition to the standard operations such as: +, -, *, / also instructions such as
sin, cos, exp, In, etc., that are used mainly in closed-loop control algorithms.

TIA-MICROL1 - Digital Operations
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8.4. Timer / Counter Instance Data Blocks

Data block for Global data

Function
e——
FCx
Function
C—l
FCy

Instance DB for FBx
or Counter / Timer function

Function block
FBx or
——l
Counter / Timer
function

Data blocks are used for storing user data. They occupy memory space in the user memory of
the CPU. Data blocks contain variable data (such as numeric values) with which the user
program works. The user program can access the data in a data block. Access can be made
symbolically or absolutely.

Data Blocks

Area of Application
Data blocks are used with two different purposes:

o Global data blocks: These contain information that all the logic blocks in the user program can
access

e Instance data blocks: These are always assigned to a particular FB or functions such as
counters and timers. The data of these instance DBs should only be processed by the
associated FB or counter / timer function.

Creation of DBs

Global DBs are created either with the Program Editor or according to a previously created "user-
defined data type". Instance data blocks are generated when a function block or a counter / timer
function is called.

TIA-MICROL - Digital Operations
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8.5. Task Description: Counting the Transported Parts

10.0
10.1
10.2
10.3

S_OperationON
S_OperationOFF

S_Right

S_Left

oV

(NC) F10V  +10V

Poti

DO

P_Operation

T ST S &S S|

Qa1

"B_Bayl"'B_Bay2" "B_BayLB"
(185) (18.6) (18.0)

"S_Bay2" | "S_BayLB"
(18.2) ! (18.4)
"P_BayLB"
(Q8.4)

1Hz flashing light
if Act.no. = Setp.no. =3

Function Up till Now

When "P_Operation" (Q4.1) is switched on, parts are transported from Bay 1 or Bay 2 through the
light barrier. The transport sequence starts as soon as a part is placed on Bay 1 or Bay 2 and the
associated bay’s pushbutton is pressed and it ends as soon as the part has passed the light

barrier.

Task

8-12

When "P_Operation" (Q4.1) is switched on, the transported parts are to be counted as soon
as they have passed through the "B_BayLB" (I 8.0) light barrier ("B_BayLB" 0 > 1)

The number of transported parts (ACTUAL quantity) is to be recorded with a counter and
stored in the variable "MW_ACT" (MW20)

If the ACTUAL quantity has reached the SETPOINT quantity of 3, the indicator light
"P_BayLB" (Q8.4) shows a continuous light and the indicator lights at Bay 1 and 2 are dark
(= a new part must not be placed on the conveyor -> lock-out in "FC_Signal") and no further
transport sequence can be started (-> lock-out in "FC_Conveyor”)

The counter is reset to ‘0’ when "P_Operation" (Q4.1) is switched on or when
ACTUAL=SETPOINT is acknowledged via the pushbutton "S_BayLB"

The described functions are already programmed in the block "FC_Count" which is stored in the
"MICROZ1_Lib" global library. The block still contains errors and is to be commissioned by you in
the next exercise.
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8.5.1.

Counters: CTU, CTD, CTUD

Project tree
Devices

e
28

> ] My _Project
B Add new device
gy Devices & netwarks
+ [ 57-CPU [CPU 1274C DCDGDC]
HT Device configuration
% Online & diagnostics
= r;h. Prograrm blocks
EF Add new block
48 OB_Cycle [0B1]
4 FC_Conveyar [FC16]
4 FC_Count [FC18]
& FC_Mode [FC15]
& FC_Signal [FC14]

¥ |l Systemn blocks

* | Prograrn resources
@ iDE_CTUParts [DB180]
[ Technology objects
External source files
':g FLC tags
Tﬂ PLC data types
|52 watch and farce tahles

* ¥ v v w

Call options

Data block
' MNarne [iDB_cTUParts [=]
BB | wumber | 3]
Single
. b |
instance Sl
(#) Automatic

Ifyou call the function block as a single instance, the function
block saves its data in its awn instance data block |

r Ok 1 | Cancel

a

Options

> | Favorites

- | Basic instructions

MNarme
» [7] General

-

[51] Bit logic operations

-

[@] Tirner operations

w [+1] Counter operations

& CTu

#& CTD
=& CTuD
['¢] comparator operations
[£] Math functions
[=] Move operations
&5 Corwersion operations

R Program control operations

a6t Int

CTUD o* Slnt

e Dlnt
cu Qu U5int

] QD ... Ulnt

—r v
o UDInt
<77y

=3 word logic operations

v v v v v w v

&5 Shift and rotate

Counters

Counters are used to count events, record quantities, etc. There are up counters and down
counters as well as counters that can count in both directions.

Value Range of a Counter

The count or value range of a counter depends on its data type (see picture) which is always an
integer. The various selectable Integer data types merely differentiate themselves in their value
range and thus determine the count range of the counter.

Instance Data Block

In addition to internally required variables, the counter also stores its current counter value in a
so-called instance data block which must be specified when programming a counter. The
specified instance data block is automatically generated by the Editor with exactly the internal
structure that the counter requires. The user has no further programming effort with this data
block other than having to download it into the CPU.
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8.5.2.  Counter Function: Inputs
<FPE
CTUD
77
U QU
—iCD Qo ..
—iR o
o ==iLD
=P Py
Parameter | Declaration | Datatype | Memory area Description
CuU Input BOOL I, Q, M, D, L or constant Count up input
CD Input BOOL I, Q, M, D, L or constant Count down input
R Input BOOL I, Q, M, D, L, P or constant Reset input
LD Input BOOL I, Q, M, D, L, P or constant Load input
PV Input Integers I, Q, M, D, L, P or constant Value at which the QU output
is set. / Value to which the CV
output is set with LD = 1.

Input CU and CD

With a positive edge at input CU, the current count is increased by one; with a positive edge at
input CD, the current count is decreased by 1. If a positive edge is detected at both inputs
simultaneously or in the same cycle, the current count remains unchanged. If the upper or lower
limit of the specified data type is reached, the count is no longer increased or decreased for a
positive edge at CU or CD.

Input R

The input R acts statically, that is, if RLO '1' is at input R, the count is set to 0 and rising edges or
RLO '1' at the inputs CU, CD and LD have no effect on the current count.

Input LD (Load, Only for Down Counters)

The input LD acts statically, that is, if RLO '1" is at input LD, the current count is set to the value
that is passed to the input PV, and positive edges at the inputs CU and CD have no effect on the

count.

Input PV

The value to which the count is to be set must be passed to the input PV if RLO '1"is at input LD.
The variable or constant passed to the input must be compatible with the data type of the counter.

8-14
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8.5.3.  Counter Function: Outputs

<777
CTUD
777
cu (ol
—CD QD
—R (o
—LD
PP ] A
Parameter | Declaration | Datatype [ Memory area Description
QU Output BOOL L,Q,M,D, L Status of the up counter
QD Output BOOL LQ, M, D, L Status of the down counter
CVv Output Integers, LQ,M,D, L, P Current counter value
CHAR,
WCHAR,
DATE
(INT)

Output QD (Only for Down Counters)

The status of the down counter can be checked at the output QD. If the current count is less than
or equal to zero, the output QD has Status "1", otherwise, Status '0'".

Output CV

The current count is output at output CV. The variable passed to the output must be compatible
with the data type of the counter.

Output QU

The status of the up counter can be checked at the output QU. If the current count is greater than

or equal to the value of the parameter PV, the output QU has Status '1', otherwise, Status '0'.
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8.5.4. Exercise 1. Counting the Transported Parts — Commissioning "FC_Count"
Libraries | Ll 3
Devices Options E
[55 :‘,' #] Library view 2] ] 3,_"
WDE1S0 =
"iDB_CTUParts" » | Project library
- jg.:;odjw " G « | Global libraries ;]
new device Int e = | e 5
oy Devices & networks i g T ’ Gi & ’:E
[ 57-CPU[CPU 1274C DGD... b LUl brive_Lib_S7_300_400 g
Y Device configuration » LLI Long Funerions 1% I
W) online & diagnostics » LI Monitaring-and-control-ab... ‘_:
- r& Program blacks ¥ Ll Docurmentation ternplates ) A\
B Add new block ¥ LI winAC_mP 1
48 0B_Cycle [0B1] ™ L MICROT_Lib
B £ Sorvapr [FOT,0* ’ E‘I"l Types
+* 48 FC_Count [FC18] '; ¥ L[] Master copies
e muePeTE] " 4 FC_Count
& FC_Signal [FC14] & FC_Fault
b o System blocks & FC_Signal
b [ Technalagy objects F{Ja My_tags
- \ e = Touchpanel
< ". d l <l i 17>
Task
When "P_Operation” (Q4.1) is switched on, the transported parts are to be counted and the
ACTUAL quantity is to be stored in the variable "MW_ACT" (MW20). If the ACTUAL quantity has
reached the SETPOINT quantity of 3, the indicator light "P_BayLB" (Q8.4) shows a continuous
light. If this is not acknowledged via "S_BayLB" (I 8.4), the indicator lights "P_Bay1" (Q8.1) and
"P_Bay2" (Q8.2) are dark and no new part transportation can be started.
What to Do
1. From the "MICRO1_Lib" global library, copy the "FC_Count" function into the "Program
blocks" container using drag & drop as shown in the picture
2. In"FC_Count", pass the "iDB_CTUParts" data block as a single instance DB to the count
function (is automatically created in the System blocks -> Program resources container, see
picture)
3. Program the call of "FC_Count" in "OB_Cycle" (OB1). Download all blocks into the CPU and
check the program function
4. Correct the "FC_Count" function in such a way that the parts are counted correctly (the
"iDB_CTUParts" data block is error-free!)
In the blocks "FC_Signal" and "FC_Conveyor" program the required lock-outs
Download all modified blocks into the CPU and check the program function
Save your project
TIA-MICROL1 - Digital Operations
8-16 Training Document VV16.00.00




Private copy for Sabri Uzuner, sabriuzuner@duzce.edu.tr

SIMATIC S7-1200 Basic Course

8.6. Task Description: Monitoring the Transportation time

.[CPU 1214C DGDCDC] » PLCtags » Conveyor [16] - 12l X
n <1 Tags ||'EI User constants
Nar_n_e _____ Pty s anmn y’gl.us Cortnent

DI ov 1 @ rnaxTime _Time th#es .:: rnax. transportation time
10.0 \) S_OperationON TR TR —
101 » (Sy\l_gperationOFF L1ov—%10V

Poti i i
102 Y |s_right 2Hz flashing light
. if conveyor fault

103 Y9 [s_tet o - Y

\) L7 1 1

b e | i !

P_Operation e
b Q41 e "B_Bayl"'B_Bay2" "B_BayLB"
» (18.5) (18.6) (18.0)

10.7 \) S_Ackn. P_Fault Q4.3 i £ %

Y% e 'K Right

b 1 (Q8.5)

® i

’/ 1 : \. 1 N
,/ "S_Bayl" 1 "S_Bay2" 1 "S_BayLB"
/ (181 1 (18.2) 1 (18.4)
"P_Bayl" "P_Bay2" "P_BayLB"

Function Up Until Now

When "P_Operation" (Q4.1) is switched on, parts are transported from Bay 1 or 2 until they are
through the light barrier. A transport sequence starts as soon as a part is placed on the conveyor
at Bay 1 or 2 and the associated bay pushbutton is pressed. The transport sequence ends as
soon as the part has passed the light barrier.

Task Description

The automatic transport sequences are to be monitored for time. The monitoring is to function as
follows:

e |f a transport sequence takes longer than the 6 second monitoring time, there is a fault and
the conveyor motor is automatically switched off

e Afault is displayed with a 2Hz flashing light on the simulator LED "P_Fault" (Q 4.3)
e A fault can be acknowledged via the simulator switch "S_Acknowledge" (1 0.7)

e [f there is an unacknowledged fault, no new transport sequence can be started

TIA-MICROL1 - Digital Operations
Training Document V16.00.00 8-17



Private copy for Sabri Uzuner, sabriuzuner@duzce.edu.tr

SIMATIC S7-1200 Basic Course

8.6.1.

Timer Function TON

| Project tree

m 4

Devices

7] Mty_Project
ﬁb' Add new device
iy Devices & netwarks
~ [ 57-CPU [CPU 1214C DD GDC]
[IY Device canfiguration
% Online & diagnostics
~ |5 Pragram blocks
B Add new block
3 OB_Cyele [0B1]
2 FC_Conveyar [FC16]
2 FC_Count [FC18]
4B FC_Fault [FC17]
4 FC_FaultEvaluation [FC20]
B FC_Mode [FC15]
3 FC_Signal [FC14]
¥ [ System blocks
~ | Prograrm resources
@ iDB_CTUParts [DB180]

b [ Technalagy objects
] External source files
e

@ DB_TONConwFault [DE170]

&

Single
instance

Call options -

If wou call the function block as a single instance, the function

block saves its data in its own instance dath block.

Data block Options
Mamme [iDB_TONCorwFault [+] y O =
nmber [ 4]
? |Fa\mrites
O Manual
() Automatic ~ | Basic instructions

Marme

» [ ] General ~

[

Cancel

| » [5i] Bit logic operati...

w [©] Timer operations

()

HDE170
"IDE_TOMConwFault”

TN
Time

Was ET
"raxTime" FT

& TP

> B TON

2 TOF

B TONR
1] -e)-
] oM
1] -or)-
0] -onR)-
1] -(rm-
0] ~(F1)-

[+1] Counter operati...

O

Z Cornparator op...
[£] Math functions

[=] Move operations

B4 Conwersion op
(<[]

v v v v w

~

Data Type TIME

The contents of a variable or constant of the data type TIME is interpreted as an integer number
in milliseconds and stored in the memory as a 32-bit integer with sign. The representation
contains information for days (d), hours (h), minutes (m), seconds (s) and milliseconds (ms).

Examples:

Length (bits)

Format

Value range

Examples of value input

32

Sign
ed
durat
ion

T#-24d20h31m23s648ms
to
T#+24d20h31m23s647ms

T#10d20h30m20s630ms,
TIME#10d20h30m20s630ms

Data Block

In addition to internally required variables, the timer function also stores the current already
expired time in a data block which must be specified when programming the timer function. The
specified data block is automatically generated by the Editor with exactly the internal structure
that the timer function requires. The user has no further programming effort with this data block
other than having to download it into the CPU.

8-18
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8.6.2.  Timer Function TON (ON Delay) Pulse Diagram

%DE170

"IDE_TOMNConvFault"

TOM
Time

WEs ET

"rraxTirme" FT

PT

ET
PT]

PT

TON

The timer function "ON Delay" is started with a rising edge at input IN. So that the time expires,
RLO must continue to be '1'. The timer function supplies a '1' signal at output Q, as soon as the
specified time (variable or constant of data type TIME) at input PT has expired and if the start

signal at input IN still exists. The already expired time can be queried at output ET by passing a
variable of data type TIME.

Parameter | Datatype Memory area Description

IN BOOL ,Q,M, D, L, P Start input
Duration of the on delay.

PT TIME LQ,MD,L,P The value of the PT parameter must be
positive.

0 BOOL IO, M, D, L, P Opgrand that is set when the timer PT
expires

ET TIME ,Q,M,D, L, P Current time value

TIA-MICROL1 - Digital Operations
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8.6.3.  Exercise 2: Monitoring the Transportation Time Commissioning "FC_Fault"
':‘ : ; .:' Libraries
Devices < Ta-g.s' . 1|'E'I-L-l ser constants | Options
i j =F = 2 | = uibraryview 12 -
Conveyor > [Project library
¥ ] My_Project E PP e Data type. value | Comment |oTTe RLLTYON P98 | Global libraries
B Add new device 1 t: El maxTirme Time t#Es max. transportation time of—, = —
#hy Devices & netwarks 2 "E:Addng\;\? _______________ u LI} 4 ﬁJ E-I’ ’ E ’
~ [ 57-CPU [CPU 1214C DO/DG... w00 TTTTRVTROUNY » LUl Long Functions
[I¥ Device corfiguration » LI Monitaring-and-control-abj...
%) Online & diagnostics b LUl Documentation templates
= r:i:. Program blocks ¥ LLI winAC_mP
B Add new block ¥ L MICROT_Lib =
2 OB_Cycle [0B1] 4 :rﬁl Types
2 FC_Conveyor [FC16] ¥ L[] Master copies
4 FC_Count [FC18] | _—1 2 FC_Count
4 FC_Fault[FCT7] —=— Drag&Drop | .3 FC Fault
4 FC_FaultEvaluation... [T 48 FC_Signal
4 FC_Mode [FC15] fi My_tags
3 FC_Signal [FC14] =) Touchpanel
b R Syster blacks D'—L Sol_Prog_without_H...
» [ Technology objects D E’ Cornman data
<] I | [<] il E n I[>]
Task
The transport sequences are to be monitored for time as previously described. If a transport
sequence takes longer than 6 seconds, the conveyor motor is automatically switched off and the
fault is displayed with a 2Hz flashing light on the simulator. If a fault is not acknowledged, no new
transport sequence can be started.
What to Do
1. From the "MICRO1_Lib" global library, copy the "FC_Fault" function into the "Program blocks"
container using drag & drop as shown in the picture
2. Inthe PLC tag table "Conveyor" create the user constant "maxTime" of the data type Time
with the value T#6s as shown in the picture
3. In"FC_Fault" pass the "IDB_TONConFault" data block as a single instance DB to the timer
function and as the time period the user constant "maxTime"
Program the call of "FC_Fault" in "OB_Cycle" (OB1)
In the "FC_Conveyor" block program the required switching off of the conveyor motor when
there is a conveyor fault
6. In"FC_Signal" program the relevant lock-outs so that the indicator lights "P_Bay1" (Q8.1) and
"P_Bay2" (Q8.2) show the required behavior
7. Download all modified blocks into the CPU and check the program function
8. Correct "FC_Fault" in such a way that the monitoring function is fulfilled as required

8-20
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8.7. Additional Information
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8.7.1. Additional Exercise 3:
Counting the Conveyor Faults - Expanding "FC_Fault"

"M_ConvFault" | | |
(M 17.0) -

w

Conv. Fault
Counter

N

o

"M_maxNoFaults"

(M 17.7)

"P_Operation"

(Q4.1)

Function Up Until Now

When "P_Operation" (Q4.1) is switched on, the transport sequences are monitored for time. If a
transport sequence takes longer than the monitoring time of 6 seconds, there is a conveyor fault
and the conveyor motor is automatically switched off (logically linked in "FC_Conveyor".

Task
When "P_Operation" (Q4.1) is switched on, the conveyor faults are to be counted. After 3
conveyor faults, "P_Operation" (Q4.1) is to be switched off for safety reasons. To start a new
transport sequence, the fault (as already programmed) must be acknowledged and
"P_Operation" (Q4.1) must be switched on once again.

What to Do

1. In"FC_Fault", in a new network, program the counting of the conveyor faults. The counter
counts up 1 every time a conveyor fault occurs ("M_ConFault" (M17.0) = "1")

In "FC_Fault", pass any bit memory you like to the counter output Q

3. In"FC_Mode", program the switching off (reset) of "P_Operation" (Q4.1) after three conveyor
faults. For this, use the bit memory which you passed to the counter output Q in "FC_Fault"

4. Save your project

TIA-MICROL1 - Digital Operations
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8.7.2.  Additional Exercise 4: Timely Lock-out of the Conveyor Motor Jogging

Lock-out
— time LEFT (&

"S_Right" | | _

(10.2)
e [ I
Lock-out J | I_

TOF Right

"S_Left" i
(10.3) — lock-out i
“time RIGHT

"K_Left"
(Q8.6)

Lock-out
TOF Left

Function Up Until Now

When "P_Operation" (Q4.1) is switched off, the conveyor motor can be jogged to the RIGHT and
LEFT using the simulator switches "S_Right" (1 0.2) and "S_Left" (1 0.3).

Task
To avoid too great a load change, it should only be possible to jog the conveyor motor in the
opposite direction after it has been jogged to the RIGHT or to the LEFT after a lock-out time of 2
seconds (see picture). If, for example, the motor has been jogged to the RIGHT, then it can only
be jogged back to the LEFT after the lock-out time of 2 seconds has expired.

What to Do

1. In"FC_Conveyor", program two TOF timers (Off Delay) as the lock-out timers RIGHT and
LEFT and assign one bit memory each to the Timer result Q

Gate these bit memories to the jog conditions
Download the modified "FC_Conveyor" into the CPU and check the program function

Save your project
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8.7.3. Move Operations: MOVE
Options
[ I&'OH
Parameter | Datatype Memory Description Y |Favurites
area hd | Basic instructions
EN BOOL 1,Q, M, D, L | Enable input Hame
» [7] General Z
ENO BOOL ,Q,M,D,L | Enable » [5] Bit logic operations
Output » [@] Timer operations
IN All 1,Q, M, D,L | Source » [+4] Counter operations
elementary | orconstant | value » [€] Cornparator opetations =
(IjDa'll'tl? types, MOWE » [£] Math functions
STRLJCT, EN EMO —y * [5] Move opetatiohs
=1 MovE
ARRAY %MW20 %DB99. DBW6 e L
OuUT1 Al 1,Q, M, D,L | Destination “MW_ALT™ ~ IM OUT1 ~ “DB_OP" Weight B seriol
elementary address Enalize
data types, = MOVE_BLK
DTL, =T MOWE_BLK_VARIANT
STRUCT, =N UMOVE_BLK.
ARRAY 1 FILL BLK
=1 UFILL_BLK
=1 SWAP
» [ variant
» [ Legacy
<] [T ]
MOVE
You use the "MOVE - Move value" instruction to transfer the content of the operand at the IN
input to the operand at the OUT1 output. The transfer is always made in the direction of
ascending address.
The operation is only executed if the signal state is "1" at the enable input EN. In this case, the
ENO output also has signal state "1".
TIA-MICROL1 - Digital Operations
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8.7.4. Move Operations: MOVE_BLK

MOWVE_BLE
EN EMO
%DB7.0BWAB %DBE9.DBW7E
"DB_Soume”. "DB_Destination”.
Walue[25] — IN OUT = Value[40]
& g COUNT
Source area Destination area
DB_Source DB_Destination
Marne Datatype .. Initialvalue  Monitor value llarne Datatype .. Initial value  Maonitor valus
25 Value[23]  Int [i] [i] 39 Value[37]  Int [u] [i]
26 value[24]  Int i} (1] 40 Value[38 Int i} 1]
27 value[25]  Int 7 71 41 Value[32] It 1] (i}
28 value[2a]  Int 72 72 42 Value[40]  Int 1] 7
29 value[27]  Int 8 73 43 Value[41]  Int 1] 72
30 value[28]  Int 74 74 44 Value[42]  Int i} 73
| value[22]  Int s 75 45 Value[43]  Int [u] 74
32 value[20]  Int 76 76 46 Value[44]  Int i} 75
33 value[31]  Int i} (1] 47 Value[45]  Int i Ta
34 Value[32]  Int il 1] 48 Value[48]  Int il il
35 value[33]  Int i 1] 49 Value[47]  Int 1] 1]
MOVE_BLK

You can use the "Move block" instruction to move (copy) the content of a memory area (source
area) to another memory area (destination area). The number of elements to be moved (copied)
to the destination area is specified at input COUNT. The width of the elements to be moved
(copied) is defined by the width of the element at input. The copy operation is always made in the
direction of ascending address.
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8.7.5. Comparator Operations: IN_RANGE, OUT_RANGE

100 — hIr
"Weight' = AL
SO0 — hAX

IM_RAMGE

Int
"HY

+ | Basic instructions

MName

» [7] General

» [ Bit logic operations
b [@] Timer operations

b [+1] Counter aperatinns

IN_RANGE | |

OUT_RANGE e } I

* [¢] Comparator operations
Al| ChiF ==
Al CWP =
=S T HI| cMP o=
OUT_RAMGE O ovp =
\ Int Hi| cmP =
Al P <
4l IM_Range
Al OUT_Range
HI| -|OK|-

“Pesel HI| —[NOT_OK|-

» [ variant Ellz‘
= el ]

Determine ofthe
value atthe'WVAL
inputis withina
specificvalue
range

100 ,-, bl
I

&00
“Weight' — WAL

500 — MAX

Querywhether
r or narthevalue
atthe VALinput
is outside a
specificrange.

IN_RANGE

You can use the "Value within range" instruction to determine if the value at the VAL input is
within a specific value range. You specify the limits of the value range with the MIN and MAX
inputs. When the query is processed, the "Value within range" instruction compares the value at
the VAL input with the values of the MIN and MAX inputs and sends the result to the box output.
If the value at the VAL input fulfills the comparison MIN <= VAL or VAL <= MAX, the box output
has the signal state "1". If the comparison is not fulfilled, the box output has the signal state "0".

The comparison function can only be executed if the values to be compared are of the same data
type and the box output is interconnected.

OUT_RANGE

8-26

You can use the "Value outside range" instruction to determine if the value at the VAL input is
outside of a specific value range. You specify the limits of the value range with the MIN and MAX
inputs. When the query is processed, the "Value outside range" instruction compares the value at
the VAL input to the values of the MIN and MAX inputs and sends the result to the box output. If
the value at the VAL input fulfills the comparison MIN > VAL or VAL > MAX, the box output has
signal state "1". The box output returns the signal state "0", if the value at input VAL does not
satisfy the MIN > VAL or VAL > MAX condition.

The comparison function can only be executed if the values to be compared are of the same data
type and the box output is interconnected.
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8.7.6. Date and Time-of-day: RD_SYS T
RD_SYS_T Options
oL — =]
EN ENOD —_— > | Favorites
0 > |Basicinstructions
RET_WAL = #fault v | Extended instructions
Marme
PFDBE9.DBX300 ¥ [ 7] Date and time-of-day -
0 2T COnyY
"DB_Destinaton” & T_ADD
QUT |- [Today & T1_5UB =
4 T DIFF
2 T_COMEINE
Clock functions
| wh_SYS T
DB_Destination S 0D SY5 T
Marne Data type N " ralug Manitor valug - RD:LOCiT
I Static 615x36 2 WR_LOC_T
2 b Value Array [1.150] afint 0.0 3 SET_TIMEZONE
3 ¥ Today OTL ¥ 3000 DTLAT970-1-1-0:0:0.0 2009-8-27-14:43:49 352988000 2 FTM
» [ 7] String + Char
<] M B
RD_SYS_ T

You use the RD_SYS_T instruction to read the current date and current time-of-day of the CPU
clock. The read dates are output in DTL format at the OUT output parameter of the instruction.
The provided value does not include information about the local time zone or daylight saving time.
You can query whether errors have occurred during execution of the instruction in the RET_VAL

output.

Byte Component Data type Value range

0-1 Year UINT 1970 to 2554
2 Month USINT 1to 12
3 Day USINT 1to31
4 Weekday USINT #Swgfﬁgg i7s(nsoe':t(lzjcr>?g?3ered in the value entry.
5 Hour USINT 0to 23
6 Minute USINT 0to 59
7 Second USINT 0to 59

8-11 Nanosecond UDINT 0 to 999 999 999

TIA-MICROL1 - Digital Operations
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9. Functions and Function Blocks

9.1. Objectives

At the end of the chapter the participant will...

be familiar with the purpose of temporary variables

be familiar with the purpose of parameter-assignable blocks

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 blocks and call them

\

Objectives

In this chapter, the logic (code) blocks "Function" and "Function Block", as well as their features
are presented.

TIA-MICROL - Functions and Function Blocks
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9.2. Task Description: Evaluating Fault Messages with Re-usable
Logic (Code) Blocks

DI
© "FC_Fault*
S Network x
\9 DO 'FC_FaultEvaluation"
Yo % = "P_Fault1"
4
g /’ Network y
4
4 'FB_FaultEvaluation®
10.7 | O|S_Acknowledge ~ P_Fault| - Q43 7 ) )
N ; L 5> "P_Fault2
4
/ /’, "iDB_FB_Fault2Eval"
11.1 | O|s_Fault1 P_Faultl| © [Q45* 7 )
s Net
11.2 \Q S_Fault2 P_Fault2 Q4.6‘, etwork z
11.3 \® S_Fault3 P_Fault3 Q4.7 ¢ m e N 'FB_FaultEvaluation®
o - > "P_Fault3"
o “iDB_FB_Fault3Eval"

Task Description
Program a reusable function or function block for fault evaluation:

If a fault is triggered at one of the inputs | 1.1 to | 1.3, the associated LED Q4.5 to Q4.7 begins to
flash. A group acknowledgement of all fault messages can be triggered via the input | 1.0
("S_Acknowledge"). If, in the meantime, one of the messages is still pending, the LED switches to
continuous light, otherwise it goes out.
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9.3. Operand Overview for S7-1200
Global Operands Local Operands
(valid in the entire program) || (only valid in one block)
Formal Parameters
« interface for data exchange between calling and called block
« temporary storage in the L-stack for FCs or storage in the IDB for FBs
« can be used in FCs / FBs
*PIl/PIQ
Temporary Variables
QA S « are overwritten after the block is executed
) ; « temporary storage in the L-stack
* Bit memories « can be used in OBs / FCs / FBs
SVENELIES D Bl Static Variables
. Constants « retain their value after the block is executed
« permanent storage in IDBs
» can only be declared in FBs
General

In the program up until now, the inputs and outputs were addressed with their actual operands.
The blocks were not parameter-assignable.

This approach would be used, for example, for the creation of a program that would be used once
for a special machine.

For frequently re-occurring functions in larger systems, universally usable, parameter-assignable
blocks (FC, FB) are created. These have formal input and output parameters (formal parameters)
which are assigned actual parameters when the block is called.

The adaptation of the block functionality to the hardware occurs through the assignment
(parameterization) during the block call; the "inner life" of the block remains unchanged.

Local Operands

Up until now you used global operands (bit memories and data blocks) to save production data,
for example. Instead of global operands, data can be stored in local operands which can be
divided into four different categories:

e Formal parameters: Formal parameters form the interface between calling and called block.

e Temporary Variables: Temporary variables are variables that are stored only while the block
is being executed. They can be declared in all blocks (OB, FC, FB).

e Static Variables: If the data is to be retained even after the block is executed, the data must
be stored in static variables. Static variables can only be declared in function blocks.

e Constants: Constants are fixed values which have a read-only access and which do not take
up any memory space.
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9.4. Example of a Fault Display
Task
FaultSignal _,_l | |_
Acknowledge |_| |_|
StoredFault J | |
Display
Solution Suggestion
StoredFault
FaultSignal SR FlashFreq Display
| |g P_TRIG s Q [ | [
11 11 v\
EdgeMemory Acknowledge 4 R
StoredFault FaultSignal
11 | |
Description
Faults that occur are to be displayed by an indicator light on the operator console. When there is
a signal change from 0 = 1 at "Fault_Input" the "Display" shows a 2Hz flashing light.
When the fault is confirmed via "Acknowledge" and "Fault_Input" still exists, the "Display"
switches to a continuous light. When "Fault_Input" no longer exists, the display (light) does dark.
Program

An edge evaluation of "Fault_Input" is carried out because the "Stored_Fault" would otherwise
immediately be set again after an acknowledgement and a still existing "Fault_Input" thus making
the "Display" flash once again.

When "Acknowledge" has not yet occurred ("Stored_Fault" is still set), the upper path (AND logic
operation) with the "Flash_Freq" causes the "Display" to flash.

When "Acknowledge" has already occurred ("Stored_Fault" is no longer set), but "Fault_Input"
still exists, the lower path (AND logic operation) causes the "Display" to have a continuous light.
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9.5.

Solution with Parameter-assignable Block

Solution with
non-parameter-assignable

Solution with parameter-assignable block

block Program in the Function Call of Function (e.g. OB_Cycle)
Z 1 "FC_FaultEvaluation"
W17 ' .
HET "M_StorFault” #storedFault 1.1 FaultSignal
"S_Fault1” SR #FaultSighal SR
{F| 5 Q- {r| 5 o— 10.7 —]Acknowledge Display |- Q 4.5
hhATT.2 WED.F #EdgeMemory #ickn— p1
"M_aux] FRaultl” vg acky —
e M 10.2 |FlashFreq
M 17.1 {StoredFault
A
WA %h10.2 Yhtet. 5 M 17.2 - EdgeMemory
"M_StarFaultl" "Clack_2.5H:" "P_Fault1" #5toredFault  #Flaschfreq #Display
| | { | { F— | | { | { —
W17 $ET 1 #5toredFault  #FaultSignal
“W_StorFaultl”  "S_Faultl” 171 | | I
|/| ] L
! o Formal parameters |
Actual parameters I_
Application

You can program parameter-assignable blocks for frequently recurring program functions. This
has the following advantages:

e The program only must be created once, which significantly reduces programming effort

e The block is only stored in the user memory once, which significantly reduces the amount of

memory used

e The block or the functionality implemented with the block can be called as often as you like,
each time with different operands. For this, the formal parameters (input, output, or in/out
parameters) are supplied with different actual parameters every time they are called

Program Execution

When the block is executed, the parameter #FaultSignal is replaced with the actual parameter

passed during the call.

If, during the call of the block, the input "S_Faultl* was passed as the actual parameter for the
parameter #FaultSignal, the statement "A #FaultSignal" becomes the statement "A"S_Fault1™

during runtime.

Parameter-assignability

You can program FC or FB blocks as parameter-assignable. You cannot program organization
blocks as parameter-assignable because they are called directly by the operating system. As no
block call takes place in the user program, it is not possible to pass actual operands to an OB.

Our Example

Even if the fault evaluation or fault display is required repeatedly in the system, you only have to
program "FC_FaultEvaluation" once as parameter-assignable.

The "FC_FaultEvaluation" is then called twice for the two different fault evaluations and is
assigned a different actual operand each time.
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95.1. Declaration of Formal Parameters

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 InOut Read / Write To the left of the block box
"FC_FaultEvaluation"
4l ¥ Input
— > ] & FaultSignal Bool
Inputs {——>@ Ll FlaschFreq Bool
— 1T *><a= Acknowledge Bool
4l ¥ Output
<47 = Display Bool >} Outputs
<2 ™ InCut
InOuts {4——»-@ = StaredFault Bool
> g = Edgeternaory Bool
< * Temp
<1 kb Constant
<l ™ Return
| = FC_FaultEvaluation | woid E » Return

Formal Operands

Before you can create the program in the parameter-assignable block, you must define the formal
parameters in the declaration part.

Type of Parameter

In the table in the picture, you can see the three possible types of parameters and their use.
Please note that formal operands that have a reading and a writing access must be declared as
‘In/Out’ parameters.

Interface

The Input, Output and InOut parameters as well as the Return parameter form the interface of a
block. The Return parameter is an additional Output parameter and, defined according to IEC
61131-3, the Return value of the function. The Return parameter only exists for FCs. If it has the
data type VOID, it is not used and also does not appear as a parameter when the function is
called.

The variables Temp and Constant are — even though they are listed in the declaration section of
the interface — not components of the block interface, because they do not become visible when
the block is called.

Example

The picture shows the declaration section, that is, the interface of a block. Since the formal
parameters #Memory and #EdgeMemory are to be accessed both reading and writing (see next
page), they are declared as InOut parameters.

Caution!

A The declared formal parameters (Input, Output, InOut and Return) of a block
are its interface to the "outside". That is, they are "visible" or relevant to other
blocks that call this block. If the interface of a block is changed by deleting or
adding formal parameters later on, then the calls of the modified block must
be updated or corrected in all calling blocks.
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9.5.2.

Editing a Parameter-assignable Block

ty_Project » S7-CPU [CPU 1214C DGDCGDC] » Program blocks » FC_FaultEvaluation [FC20]

W L EOE8r @ CdaB el &7 G =
FC_FaultEvaluation
Marne Data type Default value Carmrnent
1 < * Input E
2 | w FaultSignal Bool
3 41w FlaschFreq Bool =
4 <= Acknowledge Bool
5 < ¥ Output
6 |41 = Display Bool
7 AANT InOut
8( < l\___;SEo_rgc_IF_a_ul_t.. Bool
2 “ors Edgetemory """ TTa. BP-DL.D'% —_— [+]
> Block title: Bro 4]
~~p
*  Metwork 1: Fault evaluation “'
#5toredFault
#FaultSighal SR #FlaschFreq #Display
{rl 5 Q | | { } =
#Edgebemory #acknowledge — g
#5toredFault #FaultSignal
4 { |

Notes

It doesn't matter whether the names of the formal parameters are written with capital or small
letters. The "#" character in front of the name is automatically inserted by the PG. The character
is used to indicate that the parameter is a local operand that was defined in the variable (tag)
declaration table of this block.

When you write a program in LAD or FBD the name is not completely displayed in one line. This
depends on how you have customized the settings in the Program Editor:

Options—-> Settings>PLC programming->LAD/FBD->Operand field>Maximum width

Symbols

1. If you use a symbolic name when you edit a block, the Editor first searches through the
interface of the block. If the symbolic name is there, the symbol with # in front of it is accepted
in the program as a local operand

2. If a symbol cannot be found as a local operand, the Editor searches through the PLC tags for
the global symbol. If the symbol is found there, the symbol is placed in quotation marks and is
accepted in the program as a global operand

3. If you specified the same symbolic name globally (in the PLC tags) as well as locally (in the
variable (tag) declaration table) the Editor will always insert the local operand.
If, however, you want to work with the global symbol, you must select the relevant operand
when you make the entry, place the symbol name in quotation marks or change it later

Drag & Drop

Just as with global operands (for example, from the PLC tags) local operands can be dragged
into the program part of the Editor from the block interface using drag & drop and placed in the
desired position there
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9.5.3. Calling a Parameter-assignable Block
Project tree m 4 My_Project » S7-CPU [CPU 1214C DGDCDC] » Program blocks » FC_Fault [FC17] — 17 W X
= ¥  Network 2: Evaluation Fault1
Devices
Comment
WFC20
"FC_FaultEwaluation”
¥ ] My _Project —EN
B Add new device i %‘I1 1
ﬁg‘h Devices & networks 5;::;3_ Faulisignal
=4 r\_m S7-CPU [CPU 1214C DYDCDC] "Clock_2Hz" = FlaschFreq
1T Device configuration wo.7

% Online & diagnostics
~ ';:. Frogram blocks

B Add new block
B OB_Cycle [0B1]
4 FC_Conveyor [FC16]
2 FC_Count [FC18]
4 FC_Fault [FC17)
45 FC_FaultEvaluation [FC20] |
B FC_Mode [FC15]

"S_pcknowledge” — acknowledge
bhATT.2
"M_sux1 7Fault! " — StoredFault %od.5
w17 Display — "P_Fault1"
"M_stotFault] " — EdgeMermory ENO —

Q

S

D Network 3: Evaluation Fault 2
Comment

HFC20
"FC_FaultEvaluation”

4 FC_Signal [FC14] "op .

b g Systern blocks .2

. "5_Fault2" — Faults |

» [ Technology objects 2o
~ - URI10.5

4 External source files "Clock_2Hz" = FlaschFren
» L5 PLCtags w7

< " 1l || > | "5_tcknowledge” — Acknowledge
173
"M_StorFault2” — storedFault %45
U174 Display — "F_Fault2”
"M_aux1 7Fault2” — EdgeMemory EMO —
Block Call

The block can be called by dragging it from the "Program blocks" container & dropping (inserting)
it in the statement (code) part of the calling block.

Note

When a parameter-assignable function (FC) is called, an actual parameter must be passed for
every formal parameter.

Exception:

In the graphic programming languages LAD and FBD, the assignment of the EN and ENO

parameters, which are

Parameter Assignment

All global and local operands whose data type corresponds to the formal parameters of the called

automatically added by the Editor, is optional.

block can be passed as actual parameters.

The actual parameters can be passed with an absolute address or with a symbolic name - as

declared in the PLC ta

Passing on of Parameters

gs or in the declaration part of the calling block.

Basically, a “passing on of parameters” is also possible. That is, formal parameters of the calling
block are passed on as actual parameters to the called block. For parameters of complex data

types this is however only possible with limitations. It is dealt with in greater detail in another more

advanced course.
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9.6. Task Description:
Fault Evaluation by means of a Function (FC)

DI

A "FC_Fault

S Network x

\© DO 'FC_FaultEvaluation"

AS) L >"P_Faultl"

g Network y

\@ 'FC_FaultEvaluation®
10.7 S_Acknowledge P_Fault 4.3

- 9 - Q ->"P_Fault2"
\® e
,l

11.1 | O|s_Fault1 P_Faultl | =+ |Q 4.5%
11.2 | No|S_Fault2 P_Fault2 Adgas”
11.3 | No|S_Fault3 P_Fault3 Q47

Task Description

Program

10

You are to program the reusable function "FC_FaultEvaluation” to evaluate fault signals.
Fault signals:

e "S_Faultl" (11.1)

e "S Fault2" (11.2).

Call the function twice in "FC_Fault" to evaluate two faults.

The faults are displayed on the LEDs

e 'P_Faultl" (Q4.5)

e "P_Fault2" (Q4.6)

An edge evaluation of #FaultSignal is carried out since the #StoredFault would otherwise
immediately be set again after an acknowledgement and a still existing #FaultSignal thus making
the #Display flash once again.

When #Acknowledge has not yet occurred (#StoredFault is still set), the upper path (AND logic
operation) with the #FlashFreq causes the #Display to flash.

When #Acknowledge has already occurred (#StoredFault is no longer set), but #FaultSignal still
exists, the lower path (AND logic operation) causes the #Display to have a continuous light.
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9.6.1. Exercise 1. Programming the "FC_FaultEvaluation”

ty_Project » S7-CPU [CPU 1214C DUDGDC] » Program blocks » FC_FaultEvaluation [FC20]

s L EOE8r@r e a0l &7 G =

FC_FaultEvaluation

Marne Data type Default value Carmrnent
1 < * Input
2 g = Faultdignal Bool =]
3 41w FlaschFreq Bool
4 <= Acknowledge Bool
5 < ¥ Output
6 |41 = Display Bool
7 AANT InOut
8( < l)___;ago_rgch_a_ult. Bool

o o EdgeMem;ry...""---ﬁp_ol. DI’

. %"?{gp

v

[>]<]

» Block title:

- Metwork 1: Fault evaluation

#5toredFault
#FaultSighal SR #FlaschFreq #Display
{rl 5 Q | | { } =
#Edgebemory #Acknowledge — g
#5toredFault #FaultSignal
4 | |

Task

Create the program for the fault evaluation in the parameter-assignable block "FaultEvaluation".

What to Do
1. Insert the "FC_FaultEvaluation" block into the "Program blocks" folder
2. Declare the formal parameters as shown in the picture
3. Create the program as shown in the picture
4.

Save your project

TIA-MICROL1 - Functions and Function Blocks
Training Document V16.00.00



Private copy for Sabri Uzuner, sabriuzuner@duzce.edu.tr

SIMATIC S7-1200 Basic Course

9.6.2. Exercise 2: Calling and Assigning the "FC_FaultEvaluation”
'roject » S7-CPU [CPU 1214C DG/DGDC] » Program blocks » FC_Fault [FC17] B X .‘-
Metwork 2: Evalustion Fault1 Yeu ‘,ﬂ'
DI Comment EEET NS A
\® WEC20
b "FC_FaultEvaluation"
oo —ER
\@ W11
"5_Fault" — Faultsignal
\@ kA 10,3
DO "Clock_2Hz" — FlaschFreqg
\® %07
"5_Acknowledge” — acknowledge
\® BhA17.2
"M_aux1 7Faultl” — SraredFault %4 5
\® w171 Display — "P_Fault1”
"M_StarFault1" — Edgememory ENO— )
10.7]® S_Acknowledge P_Fault Q4.3 o
\® Network 3: Evaluation Fault 2 ‘_,-"
Comment -__,-""‘
111 ®© S_Stoerl P_Faultl Q4.5 (=== —
11.2] Y©|s_stoer2 P_Fault2 | = Q46 |, [
11.3| Yo|s_Stoers P_Fault3 Q4.7 e
"5_Fault2 "-an\sﬁignal
\® HhA10.3 Seea,
"Clock_2Hz" — FlaschFreq .'...
\Q 0.7 Sea
"5_Acknowledge” — Acknowledge '~.
BhATT.F "‘
"M_StorFault2" — sroredFault %4 5
KhATT 2 Display — "P_Faul2"
"M_aux1 7Faultz" — EdgeMernaony ENO —
Task
In addition to the conveyor model indicator lights, two process faults (two switches on the
simulator) are also to be evaluated or displayed by means of LED on the simulator. For this,
program two calls of the new "FC_FaultEvaluation” block and parameterize it with the actual
parameters shown in the picture.
What to Do
1. Inthe "FC_Fault" block, program the two calls of the new "FC_FaultEvaluation block as
shown in the picture
2. Download the modified "FC_Fault" into the CPU and test your program to see if it carries out
the described functions
3. Save your project
Note
The MB10 memory byte was already parameterized as the clock memory byte in the device
configuration.
The "Clock_2Hz" (M10.3) bit memory has a flashing frequency of 2Hz and was already created
as a PLC tag.
TIA-MICRO1 - Functions and Function Blocks
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9.7. Task Description:
Fault Evaluation by means of a Function Block (FB)

DI
A "FC_Fault*
S Network x
\© DO 'FC_FaultEvaluation"
S / 'P_Faultl"
4
4
Yo %
\@ R4 Network y
/
/’ 'FB_FaultEvaluation®
10.7 \® S_Acknowledge P_Fault Q43 % . \ "
\@ ,’ R P_Fault2
4 '
R g "iDB_FB_Fault2Eval"
11.1 | o|s_Faultt P_Faultl | = |Q45* .7
R Network z
11.2 | No|S_Fault2 P_Fault2 Q 4.6#
11.3 [ No|S_Fault3 P_Fault3 Q47 % mme e 'FB_FaultEvaluation®
\® 'P_Fault3"
“o "iDB_FB_Fault3Eval"

Task Description

An additional process fault (switch on the simulator) is to be evaluated. The easiest way to do this
would be to program another "FC_FaultEvaluation” call.

However, to make use of the given advantages of an FB solution, you are to program a
parameter-assignable "FB_FaultEvaluation" for the evaluation of this process fault:

Static variables are to be used here to store the #EdgeMemory and the #StoredFault instead of
infout parameters.

Compared to the "FC_FaultEvaluation” function, the actual user program remains unchanged.
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9.7.1. Instantiating Function Blocks
DI »  Network 3: Evaluation Fault 1 R
\® ¥  Networkd4: Evaluation Fauls2="""""""=.,
b +’ *iDB_FB_Fa ult2Eval™ s
.. et
\® "FB_FauitEvaluation”
\® DO ————EN ENO
W12 %Q4.6
hS) "S_Fault2” — FaultSigngl « » = = = = = = = = *Display —"P_fault2’
Ao et
\@ ‘;Cth_QHZ' — FlashFreq
o7
10.7 | Y©|s_Acknowledge P_Fault Q4.3 | "s-Acknowledge” — Acknowledge
\® Evaluation nyh.'? S, R
**iDB_FE_Fault3Eval® §
*
11.1 | Yo|s_Faultt P_Faultl Seus EBI__.ue*
11.2 \© S Fault2 P_Fault2 FB_FaultEvaluation’
EN ENO
11.3 P_Fault
\® S _Fault3 _Fault3 Q 4.%-.___. . %13 W4T
\® "L e T S EEE T Display —"P_Fault3®
%103
\® "Clock_2Hz" — FlashFreq
%07
*5_Acknowledge” —— Acknowledge

Special Features

Unlike functions (FCs), function blocks (FBs) have a (recall) memory. That means that a local
data block is assigned to the function block. This data block is known as an instance data block.
When you call an FB, you must also specify the Instance-DB which is then automatically used as
an instance for this FB call.

An instance DB is used to save static variables, among other things. These local variables can
only be used in the FB, in whose declaration table they were declared. When the block is exited,
they are retained.

FB Advantages

e For the FC programming, the user must search for free memory areas and maintain them.
The static variables of an FB, on the other hand, are maintained by the STEP 7 software

e The known danger of memory bit double assignments in FC programming is avoided with the
use of static variables

e Instead of the InOut formal parameters #StoredFault and #EdgeMemory of the
"FC_FaultEvaluation", static variables are used in the "FB_FaultEvaluation". This makes the
block call simpler since the two formal parameters are dropped
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9.7.2.

Generating Instance Data Blocks

Automatically generating an
instance DB during the FB call

-

3 FC_ConvMotor [FC16] o
4 FC_Count [FC18]

& FC_Fault[FC17]

4 FC_FaultEvalution [FC20]
4 FC_Indicate [FC14]

@ FaultEvalution_DB_2 [D...
@ FaultEvalution_DB_3 [D...
i System blocks

€24 Netzwerk 3:  Auswertung Stérung 2

Earey
%FB20
"FE_FaultEvaluation”

—— EM EMG ——
& FC_Mode [FC15] N\ — Faulsignal Display —
\ i Dropy
48 FaultEvalution [FBED]'-l;ll'-ag-&—T ) 4 - FlashFreg

= Acknowledge

Call options

&

Single
instance

Data block
Mame iDE_FE_Fault? ______ -
Namber 7]

Manual

Automatis

If you call the function block as & single instance, the function
block saves its data in its own instance data block.

Ok 1 | Cancel |

Manually creating an instance DB

Function block

&

Data block

[w] Add new and open OK 1 |

@ Global-DB :
= FB_FaultEwaluation [FE20] ]
&
Add new block 1E CONDITIONS
1E| IEC_COUNTER
Marne: : - I
n \E| RECENWE_LONdITIOns I
[iDE_FE_FaultEvall 1= "
1 IEl TADDR_Param 1ll
Type: 48 FE_FaultEvaluatio| »
OB guag n
Organization Hurnber:
block E
O Manual
@Automatic
# Description:
FB P

Data blocks (DE=) sawve prograrm data.

Moare...

Cancel

Generating

There are two ways of generating an instance data block:

AN\

When you call an FB, you specify with which instance DB the FB is to work.
A dialog opens in which the symbolic name and, if desired, a manual number of the instance

DB can be preset

When you create a new DB, you select the Type "Function block XY"

assigned a different instance DB.

Caution!

also generate the instance DB again.
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9.7.3.

Block Interface for the FB

...DCDC] » Program blocks » FB_FaultEvaluation [FB20]

- X

FB_FaultEvaluation
Marme Data type Defaultwalue  Retain /\
1 [@ ~ Instance_DB
2 |40 = FaultSignal Bool false Mon-etain | | v
3 |<a] = FlashFreq Bool false Mon-retain
4 |<q] = Acknowledge Bool false Mon-retain || Input
5 <1 ™ Output 1 Output
6 |21 = Display Bool false Mon-retain
7ol ™ InCut o
8  cadd news B Static
a |am| > static
10} = StoredFault Eool false Mon-retain v
11) < = EdgeMemory Bool false Man-retain /
15 441 = result Int “
14 <@ * Constant m
Parameters

When the function block is called, the values of the actual parameters are stored in the instance
data block. If no actual parameters were assigned to a formal parameter in a block call, then the
last value stored in the instance DB for this parameter is used in the program execution.

You can specify different actual parameters with every FB call. When the function block is exited,
the data in the data block is retained.

Static Variables

16

Unlike functions, function blocks have "static variables" (Static). These variables form the memory
of the FB since they are not stored in the L-Stack but in their own memory area, the instance DB.
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9.7.4. Changing the Block Call

TFCa0 ]
"FC_FaultEvaluation" | i |
EN 25 "FE_FaultEvaluation” FE FE20 =ef,,
I & "FC_Conveyar” FC FC16 ’0.‘
"s_Fault2" —{Faulsignal [T "FC-Count’ FC FC1g %
"FC_Fault" [FE FC17 K
103 & FC_Feu : %
“Clock_2Hz" — FlaschFreg & "FC_FaultEvaluation” Fi FC20 .

- 4 FC_Mode” FC FC15 .
"5_Acknowledge” — Acknowledg o G STl e L “.
.

WA 4 hd .
"m_aux] FRault2" = storedFault H
U173 .
"M_StorFault2” — Edgememory v

B
®FB20
"FE_FaultEvaluation"
EN M () e
*I1.2 4.5
existing actual parameters '8_Faule” —Faultsignal Display—"F_Fault2*
are adopted L 03
Clack_2Hz" == FlashFreq
0.7
"S_Acknowledge” — acknowledge

To replace the call of a block with another block call, a selection list of all FCs and FBs can be
opened at the calling point by double-clicking on the name of the already called block.

Advantage:

If both blocks have the same formal parameters, then they retain their actual parameters and all
formal parameters do not have to be supplied with new actual parameters.
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9.7.5. Exercise 3: Programming "FB_FaultEvaluation”
.Jject » S7-CPU [CPU 1214C DG/DG/DC] » Programmbausteine » FB_FaultEvaluation [FB20] - EX
FB_FaultEvaluation
Mame Datentyp Defaultwert Rermanenz
1 < ™ Input
2 |41 = FaultSignal Bool false Micht remanent
3 |41 .= FlashFreq Eool false Micht remanent
4 <= Acknowledge Bool false Micht remanent
5 < ¥ Output
6 0= Display EBool talse Micht remanent
7o v InQut
g = =Hinzufiigens=
9 @~ Static | El
‘I( < ;____Sl:gr_e_dl:ault Bool false Micht remanent
11 = EdgeMem.o.rf""--.n..BDQ' false Micht remanent
12 <@ b Temp "~.‘2§7¢0
... ,.o
13 <@ » Constant 90
[T
|(|| I’}‘I Tl )
w»  Netzwerk 1: Stirungs-Auswerung ‘-'
#5toredFault )
#FaultSignal SR #FlashFreq #Display 3
{F} 5 Q { | { }
#EdgeMermory #acknowledge — g
#5toredFault #FaultSignal
/1 1|
Task
Create the new "FB_FaultEvaluation" block for the subsequent evaluation of Fault 2 and 3.
What to Do
Insert the new "FB_FaultEvaluation" block
Declare the formal parameters and the static variables of the block as shown in the picture
3. Program "FB_FaultEvaluation" by copying the necessary program parts from the already
programmed "FC_FaultEvaluation”
4. Save your project
TIA-MICROL - Functions and Function Blocks
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9.7.6. Exercise 4: Calling the Function Block "FB_FaultEvaluation™ (FB20)

$7-CPU [CPU 1214C DUDC/DC] » Program blocks » FC_Fault [FC1 713
DI » Network 3: Evaluation Fault 1
\® ¥  Network4: EvaluationFault2.e======x. .
b :"iDB_FB_Fa ultzﬁ\.-al'.‘:
te,y WFB1 Lo’
\® FB_Faulevafuation™
\® DO — EN ENO
W12 Q46
\9 "5 _Fault2" = Fg “"‘“—:‘-'9-"5]- .......... Display —"F_Fault2®
\® w‘#lﬂ&""'
LGtk _2Hz" — FlashFreq
AS) ,""‘ 0.7
10.7 | Y©|s_Acknowledge P_Fault Q43 | "s-Acknowledge” — Acknowledge
\® Evaluation Fayltﬂ """"" CIo%
+“iDB_FB_Fault3Eval" *
111 | O|s_Faultl P_Faultl oo WD
11.2 \© S Fault2 P_Fault2 “FB_FauftEvaluation™
EN EMND
113 | Yo S_Faults P_Fault3 Q... W13 %47
\® " RIS EapsignAk s s n e Display —"P_Fault3®
103
\® “Clock_2Hz" — FlashFreq
W07
*5_Acknowledge” —— Acknowledge
Task
The evaluation of the old Fault 2 (programmed up until now through the call of
"FC_FaultEvaluation") and the evaluation of the new Fault 3 is to be implemented with the newly
created "FB_FaultEvaluation".
For this, the parameter-assignable block "FB_FaultEvaluation" must be called twice in
"FC_Fault", each time with a different instance data block.
What to Do
1. In FC 17, delete the second call of FC 20 since the evaluation of Fault 2 is to be subsequently
implemented with FB 20
2. Program both calls of FB 20 - as shown in the picture - in two new networks in FC 17. Let the
Editor generate the instance DBs 2 and 3
Save the modified "FC_Fault"
First, download the two newly generated instance data blocks DB 2 and DB 3 into the CPU
and then download the modified "FC_FaultEvaluation"
5. Test the function of your program
TIA-MICRO1 - Functions and Function Blocks 19
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9.8. Inserting Block Parameters Later On
FB_FaultEvaluation
Mame Data type Default value Retain Camrnent
T < ™ Input E
2 |41 = Faultinput Bool falze Mop-retain E
ERNL T FlashFreq Bool false Mon-retain
I 0 o G Lo e | o 2. L m R 5 RS .
T LEDTest Bool false Mon-retain H
[:3

<]

e L L v
I RE

e P T i il . e s e . S e e Y el W W L WS W W o TS B L L W WY
Devices | General y" Cross-references " Compile |
[ =& @E|Showallmessages |'|
Cornpiling finished (errars: 0; wathings: 0) .
- Automatic update of the
Mame ! Fath Desgfiption oflorelk Il duri ota
> [ MyProject2 ~le - o ock cal ! uring A
B\ Add new device _'""""J:_ 0 ~ Program blocks compiling A
ﬁﬁh Deviees & network) | 5 Q FE_FaultEvaluation (FE20) lock was successfully compiled. P
=] " . . .
~ [m PLC_1[cPU 1513FE ol |- | @ iDE_FE_FaultBvaluation_2 (0E2) / Blockwas suceessfully compiled. P
[I'r Device config 3 Q iDE_FB_FaultEvaluation_3 (DES3) EBlock was successfully cornpiled. P
%] online & g7 o@stics """ " o ~ FC_Fault (FC17) o
ST (o ; D R e e T TR IR TECRCEEEECEL AT
= == (FTIEitEliin W= i i ) Metwork 2 Number of updated calls in network Fault2: 1. I
I Add new block Eﬂ Metwork 3 Number of updated calls in network Fault3: 1. P
4 OB_Cycle [0B1] = 6 Block was successfully compiled. P
4 FC_Canveyor [FC16] Q Campiling finished (errars: 0; warnings: 0) A
48 FC_Fault [FC17] < Im
Problem

20

If you must adjust or supplement the interfaces or the code of individual blocks during or after
program creation, it can lead to time stamp conflicts. Time stamp conflicts can, in turn, lead to
block inconsistencies between calling and called blocks or reference blocks and thus to a great
degree of correction.

If block parameters are added later to a block already called in the program, you also must
update the calls of the block in other blocks.

e Manual Update

In the open, calling block, the inconsistent calls of a block are highlighted in red. By right-clicking
the inconsistent call, the function "Update" can be selected in the follow-up dialog box. A window
then appears in which the old (faulty) and the new block call (in the picture with the additional
parameter "LEDTest") are displayed. With function blocks, the instance DB is subsequently
regenerated.

e Automatic Update

Time stamp conflicts are also detected when the entire user program is compiled and in case of
added parameters, affected block calls are automatically updated.

With functions, the added formal parameter still must be assigned before downloading into the
CPU, since this is a "Must Assign".

With function blocks, the default value from the associated instance DB is used when the formal
parameter is not assigned ("Can Assign").

TIA-MICROL - Functions and Function Blocks
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9.9.

Removing Block Parameters Later On

“IDB_FB_FaultEvaluation_2"
"FE_FaultEvaluation"
... = EN
"S_Fault2" — Faultinput
"Clock_2Hz" — FlashFreq
"S_Acknoywledge” — Acknowledge

"S_LEDTest":— LEDTest

Display = "P_Fault2"
ENQ —

FB_FaultEvaluation ¢
Mame Data type
1 < ™ Input
2 4] = Faultinput Bool
3 |41 FlashFreq Eoal
4 |4 = Acknowledge Bool
5 |qpe I ECTeme— Eaal
6 <0 T Output
ik !

(Options > Settings > PLC programming >
General > Compilation)
Function “Delete actual parameters on interface
update” is activated?

ﬁuv e T
¥ Prograrn blocks

g EB_FaultEvaluatmn (FB20) = . Frogfaigh|cigs . .

0 DE_FB_FaultEvaluation 2 (DE2) o FB_FaultEvaluation (FE20) Elock was successfully compiled A

0 iDE_FB_FaultEvaluation_3 (DB3) Q iDB_FE_FaultEvaluation_2 (DB2)  Block was successfully compiled A

0 - FC_Fault (FC17) O iDB_FE_FaultEvaluation_3 (DE3)  Elock was successfully compiled. A

i) Metwark 2 Q » FC_Fault (FC17) A

0 Metwark 3 9 Metwaork 2 The block call or the associated instance data block could not be updated. A

[} e Metwaork 2 EBlock call was invalid because interface was changed in the meantime. A

0 e Metwork 3 The block call or the associated instance data block could not be updated. A
e Metwark 3 Block call was invalid because interface was changed in the meantime. P
61 Cormpiling finished {errors: 4; warnings: 0)

Problem

If you must adjust or supplement the interfaces or the code of individual blocks during or after
program creation, it can lead to time stamp conflicts. Time stamp conflicts can, in turn, lead to

block inconsistencies between calling and called blocks or reference blocks and thus to a great

degree of correction.

e Automatic Update

If block parameters are removed later from a block already called in the program and the function
“Delete actual parameters on interface update” is not activated in the menu item Options >
Settings > PLC-programming > General > Compilation, the actual parameters of the deleted
formal parameters are not automatically deleted during compiling. That is, these block calls in

other blocks must be updated manually.

——— e,

. . . . - ~
Project Edit View Insert Dnlm{ _Dptlc-ns_Tans Window  Help

[3F % B save project S)

M3 X 9

G NG B RS Goonline ¥ Go offline ﬂuil? R

» General
General

b Ha_r_du:.;ire_l,:o_nﬁ%lration
L. = . -~
( = FLC programming = N\ View

7
N - — o — — =

GRAPH

LADIFBD (Ladder | Function ...
STL (Statement list)

SCL (Structured Control Lan...

Compilation

b Simulation

e Manual Update

@‘.’u‘ith comments

Tag information |Tag information with hierarchical comments

—— il R

= . ~
(\ [ Delete actual parameters on interface update
-

— =
— - —

In the open, calling block, the inconsistent calls of a block are highlighted in red. By right-clicking
the inconsistent call, the function "Update" can be selected in the follow-up dialog box. A window
then appears in which the old (faulty) and the new block call (in the picture with the additional
parameter "LEDTest") are displayed. With function blocks, the instance DB is subsequently

regenerated.
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9.10.

Manually Updating a Block Call

"IDB_FB_FaultEvaluation_3"

.

HFB20 G0 to

"FB_FaultEvaluation™ Cross-reference infarmation  Shift+F11 3

EM ENO i

W06 Ll Create instance... H

S_Fault3" — Faultinput Display —"P_Fault3 i

wM10.2 “ |_||:||:|E|tE bloc
"Clack_2Hz" —FlashFreq 2
%10.7
"5_Acknowdedge” — Acknowledge nsert STL netwark

%I1.0

#

"S_LEDTest" — | EOTest InsiSEEMWHNMV‘)

Interface synchronization

old interface: MNew interface:
“%DB3
"iDB_FE_FaultEvaluation_ 2" "iDB_FB_FaultEvaluation_3"
%FB20 | %FB20
“FB_FaultEvaluation® “FB_FaultEvaluation"
EM EMNOF EM EMO
%l10.6 w0Q0.4 %l0.6 %00.4
"5_Fault3" — Faultinput Diizplay — "F_Fault3” "5_Fault3" —Faultinput Display f— "F_Fault3"
“i10.3 Hh10.3
"Clock_2Hz" — FlashFreq "Clock_2H:z" —{FlashFreq
%l0.7 %l0.7
"S_Acknowledge” — Anknawledie "S_Acknowledge” — Acknawledge
11,0
"§_LEDTest" — | EnTest
O 1 | Cancel
|

Manual Update

22

In the open, calling block, the inconsistent calls of a block are highlighted in red. By right-clicking
the inconsistent call, the function "Update" can be selected in the follow-up dialog box. A window
then appears in which the old (faulty) and the new block call (in the picture with the additional
parameter "LEDTest") are displayed. With function blocks, the instance DB is subsequently
regenerated.
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9.11. Temporary Variables
Interface
Mame Data type Defaultvalue
1 <@ b Input
2 < » Output
S <l b InOut /_' 1. Declaration
EOPE- L ek E LT "~
’i_@ s result Int ___..‘
6 G FTCOMSARE == e msennmaanannnnnnnttT
7 4l » Return =
J = . =
o B e 2. Assignment
v Network 1:
ADD MUL
Int int
EN ENO ——=rees - —rrrrres - EN ENO —
%MW100 OUT & #result 2 L, Bresult— N1 %MW200
*Tag_8" — N1 27— N2 3= our — "Tag_10"
BMW102
*Tag_9" — N2 3¢
3. Query
General
Temporary variables can be used in all blocks (OB, FC, FB). They are used to temporarily store
information while the block is being executed. The data is lost when the block is exited.
The data is stored in the L stack (local data stack). It is a separate memory area in the CPU.
Declaration
Before they can be used, variables must be declared in the declaration part of the block. The
name of the variable and its data type must be specified. You cannot predefine the variable with
an initial value.
After you have saved the block, the relative address of the variable in the L-stack is displayed in
the "Offset" column (only for non-optimized block access).
Access
At the beginning of a block execution, all temporary variables have an indefinite value. When
working with temporary variables, you must therefore make sure that the variable is first assigned
a defined value before it is queried.
In the example, the result of Add(ition) is first assigned to the temporary variable #result before it
is then queried at the following Mul(tiplication).
For "Non-optimized block access", you can also access temporary variables absolutely (e.g. L0.0
- Local data bit 0.0). You should, however, try to avoid this since the program is more difficult to
read.
Note
Operands that begin with the # special character are local operands (parameters or local
variables) that must be declared in the declaration part of the block. Local operands are only valid
and usable in the block in which they were declared.
The Program Editor automatically inserts the # character.
TIA-MICRO1 - Functions and Function Blocks 23
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9.12. Total Usage of the Local Data Stack
Operating Call structure of PLC_1
system Call structure I Addr.. Details Local data
@ ~ 3B Main (o]=) 6
~ B FC_Fault FC17  Main NWS 20
OB 1 FC 17 EC 20 48 FC_Drilling FCc2o  FC_Fault NW3 38
@ @ 48 FC_Milling FC30  FC_FaultMwd 50
with temp. with temp.
variables variables
@ FC 30
@ with temp.
@ variables
et 2@ OO ©® © © ©
Usage of =) i
the L stack
FC20 FC30
FC17 || FC17 || FC17 || FC17 || FC17
OB1|loBi1|oB1f|oB1|OB1|OB1]| OB1 !

Total Usage

Note

24

For every program execution level or priority class (such as, OB 1 with all blocks that are called in
it), a separate local data stack is reserved. That is, a segment of defined size is reserved on the L
stack of the CPU (allocation or reservation of memory space).

The local operands of OB 1 as well as the local, temporary variables of the blocks (FCs and FBs)
called in or by OB 1 are stored in this local data stack.

You can use the "Reference Data" tool to display the "Program Structure” to see to what extent

an S7 program puts a burden on the local data stack.

If the (CPU-specific) maximum number of local data is exceeded (overflow of the L stack) during
program execution in the CPU, the CPU goes into the STOP state. "STOP caused by error when
allocating local data" is entered as the cause of error in the diagnostics buffer.
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10.

Connecting an HMI device

At the end of the chapter the participant will ...

be able to set the interface for the touchpanel

be familiar with the principle of data exchange between touchpanel
and CPU using tags

be able to commission a touchpanel project

be able to adjusta STEP 7 program

10-2
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10.1. Task Description: Operating the ‘Plant’ via the Touchpanel

DI
D ESSSLS— ,”
/100 9 |s_on T
Operation ON :’ 10.4] » S_OFF(NC) ....
Setpoint Actual ,' 10.2 b S_Right
1
10.3
: < Y |s_Left o
it bl \ Y
L \ %
G ) : P_Operatior
] Ay
L1070 9 [s_Ackn.  P_Fautt
A
121 Y9 |S_FAultl. P_Faultl
112| 9 |s_FAul2. P_Faul2
11.3| ® [s_FAut3. P_Fault
DI/DO__ )

Industrial
Ethernet

Q41

Q43

Q45
Q46
Q47

Task Description

The touchpanel project is to be commissioned and the S7 program of the controller is to be

adjusted in such a way that...

e the functions "Operation ON/OFF" and "Jog Right/Left" are no longer realized via the

simulator switches but via the buttons on the Touchpanel

e the acknowledgement of a conveyor fault should still be possible via the simulator switch

"S_Acknowledge" (1 0.7), and, in addition, also via the corresponding button on the

Touchpanel

e the SETPOINT quantity is no longer constant 3, but can be specified via an input/output field

on the Touchpanel

TIA-MICRO1 —Connecting an HMI device
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10.2. Introduction to HMI:
Data Exchange between Touchpanel and CPU
ABEIAANAF BEIISAN m‘|m D0 IDARAT |
E Update B eraton Operation ON
: * PROFIBUS e.g. every 500ms —— ,
: + Industrial Ethernet
E. ............................................. il HJUUIJ mulj_luuh\ Il I\j il
Press button " Set Bit" 2 A :
Let go of button "Reset Bit"
Tags
Data is exchanged between SIMATIC S7 and the HMI system via tags. In the configuration of the
HMI device, the screen objects, such as buttons and input/output fields are linked to HMI tags
which in turn are connected to PLC tags of the CPU. The HMI system cyclically exchanges the
values between these tags. Data is transferred cyclically between SIMATIC S7 and the HMI
system, that is, process variables are cyclically read by the HMI device depending on the
configured update time.
HMI Tags

HMI tags can be connected to the global PLC tags or to the following global data areas of the
CPU:

e Data blocks (DB)

e Bit memories (M)

e Inputs (I) and outputs (Q)

e Peripheral inputs and outputs

HMI systems also recognize local tags without a link to the PLC, i.e. these tags are exclusively
processed internally and also do not reserve any communication resources whatsoever.

Communication

10-4

The operator panels can communicate with the (PLC) controller via the PROFIBUS or Industrial
Ethernet bus systems. The S7 protocol is used for this purpose. Communication is handled by the
operating systems of the S7 CPU and the HMI system. There is no user programming effort
required. An operator panel can also exchange data with several (PLC) controllers.
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10.2.1. Buttons and Input / Output Fields

... HMI_1 [KTP600 Basic PN] » Screens » Conveyor — i il X

Devices
HOQO [

|Taho|‘na

=] B T US S5 Asds’ |
..!N] » HMItags » Standard-Variablentabelle [13] — o0 B X

SIEMENS

> ] My_Froject
B Addnewdevice [ (I

i Devl s =T
= Input / Output fooak : :
»[mrLc P . PUEATTIF L, —— . S Standard-Variablentabelle
-5 field : 2 o :
e M i o . Marme a PLC tag PLC name | Connection

=

HT De."’:lce cor‘:flguratllon I o . - L_Operation L_Operation  PLC_1 HMI_connectio...
% e & dnReslEs S V MEes— 0 W_Ackn_Hul W_Ackn_HRI  PLC_1 HIMI_connectio. .

I - (LB —

M_lag_Left HMI - T_LEFT FLC_1 HII el 2

— j Button | k : el ] A Mloglef Hl T [ pc. _cannec ED
. < W_Joo_Right_HMI | T_RIGHT FLC_1 HMI_connectio. .

I ~dd new screzn e S ,
F_| Conveyar ) m

e e P | L
> 8s Event | |'\ mﬂ
v‘é = -
N Shoi\;alltags @ Properties |} Info y"ﬂ Diagnostics |
B ~dd new tag table _\I Properties || Animations || Events
= A b : i
g standard-Variablentabell . T T BEE Action |
¥24 Connectians :
[ HMI alarrns Click
ﬁRECipES ﬂpress - SE"t‘Blt___..--------.-------.._
5] Scheduled tasks I3 Relzase +" Tag (nputioutp.. | W_Jog_Left HMI |_§ﬂ
. id
(<] i | Enable PR X T |

Buttons
System functions can be initiated by the operator via buttons, such as, the selection of a screen
or the setting and resetting of a tag (shown in the picture above). The "Events" of a button are
used to specify for which event which system function is to be executed.

I/O Fields

The values of tags are displayed via output fields. The values of tags can also be preset via input
fields. The mode can be set in the Properties window.
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10.2.2. WinCC - Basic Configuration Interface

T4 Siemens - My_Project

Froject  Edit  View Insert  ©nline  Options  Toals F , Totally Integrated Autoyf TOOIS,
e . =| = = = r -
G i Hsavepojec @ X E A X 90 G NHEER PH such as, Buttons,
Project tree o 4 B Input / output fields
- Working area | :
Devices - QOptions »
. n = - = . —
HMI Device Q0 BT TI[[FBIVUS uE: A 2t O
ke V|Basic objects 5
» [ PG [P 1214cD. A =
RISt HMI_1 [KTP600 Bas. ) / @ O ?
Y Device configurat...
=
ﬂ Online & diagnos. . |j A - 2.
'r Funtime settings i
v [ Sereens Ju; - =
B Add new screen Rig @
Details view - Il \ ) e | i | Elements z’
Fauk. o
VI)gtaiIsview )" 4] o8 —
[ 2 ES
T |§.Pro|)elties ""L'.Info yuﬂ Diagnostics | “j: ‘LE IE ||
9 online & diagnostics J Properties || Animations || Events | 4« » 1o
T RL_l\.1t|\|1e settings R Property list ceneral E ]
Properties, nffrianagerment f:,:_:al ! — =
. N P
H » | Control
such as, of a button B | Contrals
» | Graphics

4 Portal view | Conveyor

Project Window

In the Project tree, all devices and their configuration and parameter assignments are displayed
in a tree structure. From there, the relevant editors can be opened. Furthermore, the "language
support" and the "version management" can also be found here.

Working Area

This is the central configuration area in which objects of the operator panel are edited with the
started editor. Several editors can be open at the same time.
Properties Window

The properties of selected objects (for example, of screens, screen objects, tags) can be edited in
the Properties window. This window is only available in those editors where object properties
must be set.

Toolbox Window

The toolbox window contains all configurable objects which can be configured in screens and
permits access to libraries.
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10.2.3. Adding an HMI Device

=

Portal view

Devices & @ Show all devices

networks a’ﬂ

. Add new device
‘ Add new device

Device name:

Hil_1

PI'Dj e 'p-EI HMl Device: N
- ~ |5 SIMATIC Basic Panel
Devices » rfj 3" Display

st = M=a i
] Q Q‘ j ntrallers » (744" Display
- r?_lj 6" Display
~ [ KTPEOO Basi
a |sts KIP&00 Basic colar PN
w | ] Test Ll 6AvE 647-04811-3AX0
[ iadd new device 3 [ 646 647-DACT 1-34X0 el
i 040 1 o pArticle no: | 6AVE 647-0AD11-3AXD |®
ﬁg‘h Devices & netwarks = I | Sl o ¥ :
. » [d KTPE00 Basic Fortrait .
» (g Comman data 2 - an |sts rortral - Wit [12.0.0.0 [].
= . ' ¥ | 7" Display e
» [E[| Documentation settings v [5 9" Display Description:
= a o a . .
Q) Lanquages &resources » 510“ Display 5.7" TFT display, 320 240 pixel, 256 colors; key
» r:m online arcess » h 12" Display ;:Cd);'loNuE?[h operation, & function keys; 1 =
ETr
» [ SIMATIC Card Reader » [5i 15" Display
LG S » [ SIMATIC Panel
B s I P TV To¥ 07t 31T IS A SV AR USSR

Adding an HMI Device

New HMI devices can be added in both the Portal view and the Project view. More than anything
else, attention must be paid to the device data such as article (order) number and version
number.
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10.2.4. Configuring the IP Address of a Touchpanel

Devices

tdy_Project » HHI_1 [KTP600 Basic color PN]

|E Topology view ||ﬁg't| Network view ||n'f Device view L

Marme
¥ 7 My _Project
B Add new device
g Devices & netwarks
» [ PLC_7 [CPU1274C DOy
~ [ HMI_1 [KTPEOD Basic ..

n'f Device configuration |
Q| online & diagnostics
T Runtime settings

b h Screens

s v

<] TR

[ <[

H Device overview
¥4 todule Index
E HHI_RT_1 1 ~
. ‘_-q--"' -...-
a, |_d,,Pruperties "_i.'.‘infE
J General || 10 tags || System constants || Tex.t§"}---"""

General

Eth t add
w PROFINET Interface [x1] Brmet acresses

General Interface networked with

Ethernet addresses

b Advanced options Subnet: |PNJ’IE_1

K

| Add new subnet

Select interface

IP protocol

o*

S ]

| ‘e, Subnetmask [ 255 . 255 255 . 0 |%°
This address must also be (AT N L L
set manually on the TP }
Fouteraddress: |0 .0 .0 .0 S
T
3

@ Sf!ilf‘aﬂdmssh'tﬁéﬁr'bj'etf"---....

O IF address is set directly at the device

U P

0

xeﬂ.\.w_.‘f--wvv-l"—-fvwv-.rnv L b,

e

PROFINET Interface of the Touchpanel

10-8

Regardless of whether the Devices & networks editor is in the Devices view or the Network view,
the settings of the PROFINET interface (IP address and subnet mask) can be made in the
"Properties"” tab in the Inspector window for a selected HMI device interface.

If an online connection between the HMI device and the CPU is to be established, both devices
must be assigned the same subnet mask and IP addresses that are in the same subnet.
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10.2.5. Networking a Touchpanel

||5En Network view

Show / Hide
Project tree m 4 IP addresses |
Devices L LLLLIN ‘; Topology New
3 :
FHQ @ | :‘I‘ % Network R Connections L Relstions B " =}
Marne E
> ] My_Project
f Add new devi
[ new device PLC_1 HMI1
CRU 1214 KTPS00 Basic co..
= [ HMI_1 [KTPE00 Basic I I
1 pevice configuration
Online & di - |
& Online & diagnostics PN/IE_1: 192.168.111.102 |
f Runtime settings =
» [ screens PN/IE_1: 192.168.111.101 |
» h SCreen rmanagement - -
v [ HMItans
BZ‘i Connections
[ HMI alarms
d Recipes
tasks
< I [ <[ 125% | —y—— @

J Metwork overview

Y Device view

t{ Device
B S7-1200 station_1
* HMI_1
HMI_RT_1
- HMI_1.IE_CP_1
¥ PROFIMET Interface_1

4|

Networking

During networking, devices are connected to a subnet. The device interface must be compatible
with the type of network. The devices are networked with the "Devices & networks" editor in the
"Network" view by connecting the device interfaces using drag & drop.
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10.2.6. Configuring an HMI Connection

Project tree m «

Devices

MName
> ] My_Project
W" Add new device ALET

CFU1214C

w [ HMI_T [ETRAO0 Basic

[T Device configuration

B online & diagnostics
¥ Rurtime settings
» [ screens
» [ Screen management
v [ HMitans
24 Connections

4 HMI alarms

:j Recipes

T]J_usufhﬂmﬁmkﬁ Ellz‘ﬂ i

s
QO = 2 | ot ook T connections

M esmmsssssssssss |; Topology view \|ﬁgn Network view  |[If Device view

J Connections

.
- “‘

TEL LR
I Highlighted: Connection

HiAI_T
KTP&O0 Basic co... s

[TR-CPU =

100% ¥l 8

H

[&]

=

(<]

TP-CPU

'tf_l_qpal.mnriamian-m& == dogal End.go_in_t.
-

” Relations | |4 | »

»

0 Hwi_1 r,

.

<]

L] 3

Configuring HMI Connections

In configuring HMI connection(s), the communications partners are defined with which the HMI
device will later exchange data in the process control phase. The HMI device can also be
connected to or exchange data with several controllers.

There can also be controllers in the same network with which the HMI device does not exchange
data. Then, the HMI device is "networked" with these controllers, but it is not "connected".

10-10
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10.2.6.1. HMI Connection: Entering the CPU Password

Devices

My_Project » Touchpanel [KTP600 Basic color PN] » Connections

(=)

¥ ] My_Project
ﬁ Add new device
i Devices & networks
» [l 57-CPU [CPU 1214C DG/

u'f Device configuration
ﬁ Online & diagnostics
1 Runtime settings

] h Screens

] r»m Screen management

» [ HMitags

#¥ Connections to 57 PLCs in Devices & netwarks

Connections

[
] Mame

Communication driver

=
R EEEEEEEEEEEEEE NN NS EA SN EEEEAEEAEEEEEEEESEEEEAEEEEEEEEEEEEEEEEEEEEEER
HMI time synchronization mode Station Fartner .
Mone || s712005mtion 1 s7CPU 1

iy TRCPU

SIMATIC 57 1200

---M-H-EM-----------------------------------------------------------------------l

(<]

v [ Touchpanel [KTP600 Ba...

24 Connections

[ HMI alarms
d Recipes
E Scheduled tasks
}__;i Text and graphic lists
§7 Useradministration
3 E& Ungrouped devices
» E:’. Security settings

J Parameter || Area pointer

KTP600 Basic color PN

Interface:

Station

FROFINET (X1) [~]

> HMI device
Address:

Access point: | STONLINE

Password for
HMI access

PLC

Addresk:

e —

Connection

The configured connections are visible in the Connections of the HMI device.

Password Query for HMI Accesses

To get access rights to a CPU that is password-protected, the HMI device must log on to the CPU
with a password when Runtime is started. This password must be specified in the Connections
configuration of the HMI device (see picture bottom right).
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10.2.7.

Setting the IP Address on the Touchpanel

; Cperation
Dperation ON

Setpoint Actual

el bl Bl
O AT AT
El |# r" tl F

Loader V01.00.00.01_19

Transfer
Start
Control
Panel

Control Panel

Ls

Transfer

Transfer Settings

Channel 1:

Ethernet

Advanced | X  Remote Control

Enable Channel

Profinet Settings

N

IP - Address

@ Specify an IP address

IP address 192 168 111 101

SubnetMask 255 255 255 0

IP Address of the Touchpanel

The interface of the touchpanel must be set to the same IP address and subnet mask as it is also
configured in the offline project.

Remote Control

You can initiate the loading of the WinCC flexible project without having to first manually end the
Runtime of the HMI device. The Panel automatically ends the Runtime and switches to the

Transfer Mode.
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10.2.8. Downloading an HMI Project into the Touchpanel

14y Siemens - D:\Courses\y_Projectiy_Project

Froject  Edit  ‘iew Insert  Online  Options  Tools  Windoes =|p
UGF Ch [ ssveproject @& M = 5 X D (H:

Project tree

Devices

"
Ik

|

: Totally Integrated Automation
R & soonline * PORTAL

¥ ] My Project
ﬁ‘; Add new device
ﬁg‘h Dewvices & networks
] I"_u S7-CPU [CPU 1214C DD GDC]
~ Touchpanel [KTPE00 Basic color PN]

SIEMENS

Operation
oj

Operation

DOperation ON OFF

[" Setpoinkt Actual
ix
-
» 5 =TT 1 I I
Bt EDI=HE O T
» [§_%/_online srofagrsues crren Lt =2,
» [2 HMltags D CH g

DZG Conhections
[ HMl alarms
ﬁ Recipes

B Scheduled task
<] i ]

Fault Runikirne

Downloading an HMI Project into the Touchpanel

When you transfer an HMI project to one or more operator panels, the part of the project that has
been changed since the last transfer is automatically compiled before downloading. This ensures
that the current project status is always transferred. It is also possible to activate the option
"Overwrite all" before loading starts.

For commissioning, the project should be completely compiled using the command "Compile >
Software (rebuild all blocks)" in the context menu of the operator panel. If HMI tags that are linked
to PLC tags are also used in the project, all modified STEP 7 blocks should also be compiled
using the command "Compile > Software" in the context menu and then be downloaded into the
CPU.

It is also advisable to execute the "Compile > Software (rebuild all blocks)" command occasionally
to reduce the time required for compiling delta data in current engineering sessions.
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10.3.

Adjusting the S7 Program with "Rewire"

<100
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10.2,+%
0

ammny
Lot .
"D .

S _oN"",
I
.s’_OFF(Nf.J
. . .
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471101}
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K a0 Te, "F_Operation” Rewire tag .. Crrl +Shift+F 0“‘%M30 0 '~.‘ "P_Operation”
* N . .
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: . = Ip | o
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. _
** 9| 5_OperationON  Global Input

. Mame

JSec:tion

l. Address -Dgria,njpe" PLC tag table
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Setpoint Actual

n

Il I\lUJ_IIl WL[UIJUIJJI (L

Operation
OFF

*
* .
. .

Taagmn®

[%wa00_foal

Adjusting the S7 Program using "Rewire"

10-14

So that the plant can be operated via the touchpanel, PLC tags must be used in the S7 program
which can be read or overwritten by the touchpanel. That is, that the variables used up until now
in the S7 program must be replaced accordingly with tags which can be read or overwritten by the
touchpanel.

Another possibility is to "rewire" the variables used up until now in the S7 program as shown in
the picture. With this so-called "rewiring" of a variable, the symbolic name of the variable is kept,
but it is assigned a different absolute address which is read or overwritten by the touchpanel.

"Rewiring" can be carried out directly on the tag in the Block Editor (as shown in the picture). The
changes are adopted immediately in the PLC tag table and thus in all program blocks.

Rewiring can also be done directly in the PLC tag table. The changes immediately affect all
program blocks.
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10.4.

Exercise 1: Copying the Touchpanel Project

Project Edit wiew Insert ©Online Options Tools  Window  Help
5 (Y] saveprojeer & M 232 2 X Oy d:x T) [ H R § coonline & coofiline n"n’ﬂ Imose PORTAL

Project tree

Devices

it
&
=

MName
¥ | My_Project

T4 Siemens - D:\Course ojectidy Project

Totally Integrated Automation

Options

El Library wiew (E=4)

(X>) =
> |Proje|:t|ihrary

0
sxsel@ir‘

v | Global libraries

o
F 0

¥ [ Drivelib_S7300-57400_41 3
b LUl Lang Functians

ﬁ Add new device
ﬁﬁh Dewvices & networks
» [ill PLC_1 [CPU 1274C DGDGDE]

¥ ST HRAL S TR TPE00 Basie salar By b LLI Manitaring-and-contral-objects

b LLI Dacumentation termplates
b L] WinAc_MP
> Ll Micra1_Lib

» g comman dsta
» Eﬂ] Documentation settings
¥ r"_@ Languages & resources

4 r"_m Online access 13 I:rﬁITypes

b [P Card ReaderUSE memmary ~ [ Master copies
48 FC_Count
48 FC_Fault
48 FC_Indicate

55 PLC Tags

25 Sal_TAg_na_HMI
[ Touchpanel

¥ [%2] Sol_Prog_no_HMI

» (4§ comman data

-

>
L]

Details view » | Info (Global libraries)

sapeiqr] £ H

<]

saved succe

Portal view ¥ The libr

Task
Your project currently doesn’t contain an HMI device. Instead of a completely new configuration,
you are to copy a prepared panel project from the global library "Microl_Lib" into your project.
What to Do

1. Using drag & drop, copy the library element "Touchpanel" from the global library "Microl_Lib"

into your project (see picture)

2. Save your project
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10.4.1. Exercise 2: Networking the Touchpanel
Show / Hide
My_Project » Devices & networks IP addresses
JW‘ o000~ |; Topology v}gw ”ﬁg‘h Metwork view  ||[If Device view
FHQO = o :b:f NEIWUFK:EE.'EJ Connections L4 Relations TLj = = J Metwork overview 4|
- et W Device

* ] My_Froject
ﬁb'.'\dd new device
EE'h Devices & networks
v [l PLC_ 1 [CPU 12740 DG
= [ Touchpanel [ETPE00 B...
H‘f Device configuration :

PLC 1
CPU 1214C

Touchpanel

% Rou"r::;:‘:e‘;?:;:t'“ PN/IE_1: 192.168.111.102
» [ screens
] n_@] Screen management
b [ HMItags

"Z.i Connections

[ HMI alarrms

o Recipes

K
<] I " | <[

125%

KTPEC00 Basic co...
I ¥ PROFIMET Intedace_1

PN/IE_1: 192.168.111.101

b 57-1200 station_1
¥ Touchpanel
HMI_RT_1
* Touchpanel lE_CF_1

This address must also be
set manually on the TP

T — v ®rogerm | >

TIA-MICRO1 —Connecting an HMI device

Task
The added touchpanel is to be networked with the Ethernet network.
What to Do
1. Inthe Project tree, start the "Devices & networks" editor and switch to the "Network" view
2. Position the mouse pointer on the small green square of the HMI device and, while keeping
the left mouse button pressed down, drag a connection to the CPU. The network is created;
the associated subnet and the parameters appropriate for the network (IP address and subnet
mask) are automatically created
3. ‘Show’ the IP addresses of the CPU and the touchpanel using the button highlighted in the
picture
10-16
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10.4.2. Exercise 3: Configuring the HMI Connection

Devices

idy_Project » Devices & networks

1. Sel

ect

Connections

|E-F Topology view uﬁﬂ-h Network view  |[If Device view

50 © = B

Marme
* ] My_Froject
B Add new device
..y Devices B networks
» [l PLC_T [CPU 12740 DY
~ | Touchpanel [KTPSOD E...

ﬂ'f Device configuration

W Online & diagnostics

EE Netwuﬂ;

PLC_1
CPU1214C

& drop

b la
%24 Connections
[ HMl alarms

J Recipes

= sohecuec ok JI

'f Ry ing
D EI g 2. Use drag
' r{ﬂ 3 to drag a connection
Hibreeer

| <[

17 |
{41 CUnnECtlUns HmI connection . __. = |

J;l nghllghted Conhection

Touchpanel
KTP&00 Basic co...

TR-CPU

=
-
3

J Connections

TP-CFU

3. Rename conn

ection

100% vl %

” Relations

L]

E[<]

[<]

¥/ Lepal pannestionnage. o o Lacalsngdpoint
"l
i Tnuchpanel o

g
*

Task

Now that the TP is networked with the Ethernet network, an HMI connection between the TP and
the CPU must be created. This connection is to give the name "TP-CPU" because this name is
already used in panel project from the library.

What to Do

1. Inthe Project tree, start the "Devices & networks" editor and switch to the "Connections" view
and there select "HMI connection”

2. Position the mouse pointer on the small green square of the HMI device and, while keeping
the left mouse button pressed down, drag a connection to the CPU. The network is created
and given a default name

3. Drag open the window containing the connection table (see picture) and rename the

connection "TP-CPU"
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10.4.3.

Exercise 4: Checking the HMI Tag Connections

e
&1

- w

4

Project tree

Devices

¥ ] My _Project
B Add new device
-J-‘LJJ Devices & networks
» [ 57-CPU [CPU 1274C DEDEDC]
= [ Touchpanel [KTPE0D Basic color PM]

IY Device canfiguration
% Online & diagnostics
T Runtime settings

P_D Screens

[§) screen management

':g Hil tags

43 Show all tags

B Add newtag table
=4 standard-variablentabelle [17]
2, Conhnections
3 HMl alarms
= Recipes
5] scheduled tasks
il Text and graphic lists

§3 User administration

14,

HMI tags

-

Mame a
B_Bayl
B_Bay2
B_Bay3
B_BaylE
M_AcknHMI
M_ConvFault
WW_ACT
M_SETP
F_Bayl
F_BEay2
F_Bay3
F_BayLB
F_Operation
S_Left
S_OFF
S_ON
5_Right

<Add news

Tag table

Standard-variablenta... |«

Standard-variablentabelle
Standard-ariablentabelle
Standard-variablentabelle
Standard-variablentabelle
Standard-variablentabelle
Standard-variablentabelle
Standard-variablentabelle
Standard-variablentabelle
Standard-variablentabelle
Standard-variablentabelle
Standard-variablentabelle
Standard-variablentabelle
Standard-variablentabelle
Standard-variablentabelle
Standard-variablentabelle
Standard-variablentabelle

Data ty...

Bool
Bool
Eool
Bool
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Bool

nt

nt

Bool
Eool
Bool
Boal
Bool
Bool
Bool
Eool

Bool

=

Connection FLC narme | PLCtag
TP-CPU |...| s7-cPu E_Bayl
TR-CFU S7-CPU E_Bay2
TR-CPU 57-CPU E_Bay3
TR-CFU 57-CPU E_BayLE
TP-CPU S7-CPU _AcknHmI
TR-CFU S7-CPU M_CornvFault
<Internal tags> <lndefineds
TR-CFU S7-CPU hiwn_SETF
TP-CPU S7-CPU F_Bayl
TR-CFU 57-CFU F_Bay2
TP-CPU S7-CPU F_Bay3
TR-CPU 57-CPU P_BaylE
TP-CPU 57-CFU F_Operation
TR-CPU 57-CPU 5_Left
=nternal tage =Undefined=
<nternal tags ~<Undefineds
TR-CFU 57-CPU 5_Right

?

Several HMI tags are already connected to PLC tags (inputs and outputs whose addresses are
defined by the conveyor model ‘wiring’). Others still must be connected by you.

1. Open the "HMI tags" of the HMI device

2. Connect the HMI tags that are not yet connected to the corresponding PLC tags

Task
What to Do

3. Save your project
10-18
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10.4.4. Exercise 5: Setting the IP Address on the TP

; Cperation
Dperation ON

Setpoint Actual

Transfer Settings

Illllllwﬂhlmﬂhjlplﬂhlllllllilﬁﬂ

Channel 1:
A 4 I

Ethernet X  Enable Channel

Advanced | X Remote Control

Profinet Settings

__> IP - Address

@ Specify an IP address

Loader V01.00.00.01_19

Transfer

$ IP address 192 168 111 101
e L8 SubnetMask 255 255 255 @0
Transfer

Control
Panel

Task

The interface of the touchpanel is to be set as shown in the picture so that the configuration can
then be loaded into the panel.

Runtime must be exited before the interface can be assigned parameters. For this, a button for
exiting Runtime is generally provided in the Start screen. When Runtime has been exited, the
"Loader" appears through which the " Control Panel" can be activated. The Loader also appears
every time power is restored.

What to Do

Exit the Runtime of the Touchpanel

Activate the Control Panel

Select "Transfer" by double-clicking on it

Implement the settings shown in the picture

Go back to the Loader by closing the windows with "OK"

o g M w e

Activate the "Transfer" button so that the touchpanel waits for a connection to be established
by the PG

TIA-MICRO1 —Connecting an HMI device
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10.4.5.

Exercise 6: Downloading the HMI Project into the Touchpanel

14y Siemens - D:\Courses\y_Projectiy_Project

Froject  Edit  ‘iew Insert  Online  Options
j EH Save project a x Eﬁ :g * ';?Tﬁ Go online * PORTAL

Project tree

Devices
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| H

¥ ] My Project
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B Add new device
gy Devices & networks
» [ 57-CPU [CPU 1274C DEDEDC]

Operation
OFF

DOperation ON

~ 1 Touchpanel [KTPE00 Basic color PN]

u: campil Setpoint Actual
pile »
o
Software (hur Anderungen) e i ]
4 E qu ett laden)
= L R TEREATFART ALY T
v [§_4/_online s miagnosues tore ! |
» [2 HMltags D i r

%24 Connections

[ HMI alarms Ackn, _ STOP
ﬁ Recipes Fault Runtime
] Scheduled task:
1 B F| 2| 73] 4| 7| el
Task
From the now complete project, all S7 blocks will be downloaded once more from the
programming device into the CPU and the entire panel project will be transferred from the
programming device into the touchpanel.
What to Do
Completely compile the entire CPU program and the entire panel project
2. Inthe Inspector window, in the "Compile" tab, check whether the compilation was successful.
If need be, make the necessary corrections
Download all S7 blocks into the CPU
Download the panel project into the Touchpanel
Save your project
TIA-MICRO1 —Connecting an HMI device
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10.4.6. Exercise 7: Operating the ‘Plant’ via the Touchpanel
DI oeeserrtrmee, _
‘9 S ON D) "S_OperationON" "S_OperationOFF
Y "é:-.oFF (NC) (M30.0) (M30.1)
Y s rithe
.. S Left e .
%0” - bo Op%;tion ation ON Op%r:;ion
\) ....... P_Operation Setpoint Actual
N
Y |s Ackn. P_Faut Aia a
Ay (LA LA AR g
Y |s_FAultl. P_Faultt D] W -
& S_FAult2. P_Fault2
Y |[s_FAults. p_Faulta
h)
)
"S_AcknHMI" “MW_SETP"
(M30.7) (MW22)
Task
The touchpanel project is to be commissioned and the S7 program of the controller is to be
adjusted in such a way that ...
e the functions "Operation ON/OFF" and "Jog Right/Left" are no longer done using the
simulator switches but instead are done using the touchpanel buttons
e acknowledgement of conveyor faults should be possible, as before, via the simulator switch
"S_Acknowledge" (1 0.7), and in addition via the corresponding button on the Touchpanel
e the SETPOINT quantity is no longer to be constant 3, but can be specified via an input/output
field on the touchpanel (the display of the ACTUAL quantity is already configured)
What to Do
1. Establish the functions "Operation ON / OFF" and "Jog Left / Right" by rewiring the variables
"S ON","S_OFF (NC)","S_Right" and "S_Left" used up until now to the absolute addresses
M30.0, M30.1, M30.2 and M30.3 shown in the picture
2. Establish the function "Acknowledge fault" by also connecting the memory bit "M_AcknHMI"
(M30.7) shown in the picture in addition to the already connected simulator switch
"S_Acknowledge" (1 0.7)
3. Establish the function "Setpoint" by exchanging the constant (=3) used in the program with

the memory word "MW_SETP" (MW22)
Download all modified blocks into the CPU
Check all required functions

Save your project
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10.5.

Additional Information
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10.5.1. HMI device wizard

Add new device X
Device name:
[HMI_1 |
= [ Hm Device:
[} SIMATIC Basic Fanel
»E3oispay M
= 4" D
Contrallers > 4" Display
~ ] 8" Display
-
E— 0 KTP00 Basic KTP500 Basic color PN
[l 6AV6 647-0AB11-3AX0
D [l 6AV6 647-DACT1-3AX0 i
P GG 627.0AD113AX0 Article no.: 6AVE 647-0AD11-3AX0
=
HM » [ KTP60O Basic Portrait 5 = _
[ U= I HMI Device Wizard: KTP600 Basic color PN
¥ |5 7" Display
» |5 9" Display Description:
I 1 » [ 10" Display 57" T dicplav, 320 x3] PLC connections
Configure the PLC connection(s).
FEsssssmsmmEn
u [y Start device wizard .: o =
i asssmsmsmsmas
Screen layout )
Alarms )
Communication driver:
Screens 9
N
System screens )
...... Interface:
Buttons ) =
HMI_1
KTP600 Basic color PN Select PLC
[ sowee [7]
[+ Save settings cack | peass | | Enish || Camcel |

Device Wizard

The HMI device wizard can be used to preset some settings for the device to be inserted. It's a

step-by-step dialog-based wizard.

TIA-MICRO1 —Connecting an HMI device
Training Document V16.00.00
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11.

Solutions

11.1. "OB_Cycle" (OB1)

> Bl :_ Cyclic Frogram
hd Metwork 1: Mode selection
comment
%WEC15
"FZ_tode"
ER ERC
b Metwork 2: Conwveyor belt control
comment
WFCIE
"FC_Conveyor
ER ERC
*  Metwork 3: Conwveyor Indicator lights
comment
WECT4
"FC_Signal'
= ER
b Metvwork 4: Count Parts
Comment
WFC1S
"Fi_Count”
ER ERC
hd Metwork 5: Conwveyor Fault and Fault Evaluation
comment
WEC7
"F_Fault"
ER ERC
11-2
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11.2. "FC_Mode"

* Block title: Mode selection
Comment

*  Mebwork 1: Operation ONJOFF

Cormment

%hAZ0.0 WhA17.0
"S_OperationOM" "M_ComeFault

{Fl /1

WhAT5.0
"M_aux150pon"

BrAZ0
"5_OperationOFF"
]l |

WbA1T .7
"h_rmaxMoFaults"

Wi
"P_Cperation”
SR
3
R1

TIA-MICROL - Solutions
Training Document V16.00.00
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11.3. "FC_Conveyor"
- Network 1: MWemaory bit log conveyor belt right
W, HhAZ0.2 HhAZ0.3 WkATE.5 ThATE.2
"P_Operation” "5_Right" "S_Left" “"M_loglockLeft"  "M_logRight"
/1 { | 1 /1
WOET162
"IDE_TOFRechts"
T_OF HhATET
Tirne "M_logLockRight"
N Q { }
tH2s FT ET
- Metwork 2:  log Conwveyar LEFT
W HhAZ0.2 hAZ0.3 %hATE T ®OEE
"P_Operation” "5_Right" "S_Left" "M_loglockRight” "K_Left"
/1 /1 | /1
LDE163
"iDE_TOMLinks"
TOF hATE.S
Time "M_logLockLeft"
I Q { }
ths FT ET
- Network 3: Merker bit conveyor belt right automatic
WhATE 4
%IE5 WE.6 UER “M_AutoRight”
"B_Bay1" "B_Bay2" "5_Bay1" SR
| | i/l | | 5 Q
AR HB.E a2
"B_Bayl" "B_Bay2" "5_Bay2"
| ] | ] |
l/l 1 I 1 I
e 1
"F_Operation”
/1 Rl
WE.0
"B_BayLEB"
= |
1P|
hrATE.D
"h_aux] 6LE"
%rA17.0
"M_CornwFault"
]l |
11
HhATES 4
"M_Act=5etp”
]l |
11
*  Network 4: Conweyor beltright
A6, 2 wa.5
"M_logRight” "K_Right"
] | I 1
1 1 LI
WhATE 4
"M_AutoRight"
] |
1 1
TIA-MICROL - Solutions
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11.4. "FC_Fault"

¥ Block title: Fault mmaenitoring

¥  Network 1: Conveyor fault: Monitor time of trans port

DA 2
"iDE_
TONConvFault W17.0
Q41 %085 TON "M_ConvFault® WM103 %043
*P_Operation”® *K_Right” Time SR "Clock_2Hz" "P_Fault®
| | ] | ] |
1T 1T IN Q 5 Q 1T { |}
tis ET— TE0ms
"maxTime” PT
0.7
"5 _Acknowledge®
| | R1
307
*M_AcknHM®
| |
1T

*  Network 2: Memaory bit max no. of conveyor fault is reached

Private copy for Sabri Uzuner, sabriuzuner@duzce.edu.tr

%DB3
“iDB_
CTUConvFaults®
S17.0 Clu W77
*M_ConvFault® Int “M_maxMoFaults®
] | i 1
1T cu Q 1
(o] 0
%041
*P_Operation”
/1 R
3— PV

Continuation on the next page
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Continuation "FC_Fault"

- Metwork 3: Ewvsluation Fault1

Comment
ERN
B
"S_Fault1" — Faultsignal
%rA10.3
"Clock_2H:" — FlaschFreq
%lO.7
"S_Acknowledge" — acknowledge
TbA17 .2
"M_auwx1 TFaultl” — StoredFault
TtA17
"M_StarFault!" — EdgeMermory

b Metwork 4: Ewvaluation Fault 2

WFZ20

"FiC_FaultEvaluation”

ERC

Bt 5
D|5P|a'-.l.' —|"P_F8U|t1 "

Carmment
WOE2
"iDB_FEB_Fault2Ewal"
WFE2D
"FB_FaultEvaluation”
EM ENC
W2 e &
"S_Fault?" — Faultﬁigna| |::||5|:||a':I.I —|"F'_Fau|t2"
%kA10.3
"Clock_2H:" — FlashFreq
%07
"3_Acknowledge" — acknowledge

- Network 5: Evaluation Fault 3

Carmment

"Clock_2H:" — FlashFreqg

®I0.7
"S_Acknowledge" — acknowledge

HWOES

"iDB_FB_Fault3Ewal"
WFBE20

"FE_FaultBvaluation"

ER ERC
FARRE "7
"S_Fautl3" =— FaultSignaI DisplayI - "P_Fault3"
%kA10.3

-

11-6
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11.5. "FC_FaultEvaluation”
Marme Data type Default walue Cormment
T <0 ™ Input
2 4 = FaultSignal Bool
3 «Q = FlaschFreq Bool
4 < = Acknowledge Bool
5 < ™ Output
6 <] = Display Bool
¢4 ™ InQut
g |« = StoredFault Bool
9 g = EdgeMernary Bool
10 <@ >~ Temp
11 - <Add news
12 <@ ™ Constant
13 = <dhdd news
14 <00 ™ Return
15 ] = FC_FaultEvaluation Waoid
=T
* Block title: .
Comment
*  HMetwork 1: Fault evaluation
Comment
#5toredFault
#FaultSignal SR #FlaschFreq #Display
Ipl ] |
et 1F1 3 Q 11 { }
#EdgemMermory #acknowledge = p1
#5toredFault #Faultsignal
| ] 1
I/: 1T

TIA-MICROL - Solutions
Training Document V16.00.00
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11.

6.

"FB_FaultEvaluation”

Mame Data type Defaultwalue Retain Accessible . Writa..  Yisible in
T < ™ Input
2 4] = Faultignal Bool ]| fal=e Mor-ret... Izl D
3 |« = FlashFreq Bool false Mon-retain ]
4 g = Acknowledge Bool false Mon-retain D
5 < ™ Output
6 <] = Display Bool false Mon-retain D
¢4 ™ InDut
g - <Add newe
9 <0 ¥ Static
10 |<qQ = StoredFault Bool falze Mon-retain ]
11 -« = Edgemernary Bool false Mon-retain D
12 <@ = Temp
15 - <Add news
14 <1 ™ Constant
15 - <Add newe
=T =
¥ Block title: .
Camiment
*  HNetwork 1: Fault ewaluation
Comment
#5toredFault
#FaultSignal SR HFlashFreq #Display
Il ] |
1F| 3 Q 11 { }
#Edgememory #acknowledge — g
#5toredFault #FaultSignal
| ] 1
|/= 1T
TIA-MICRO1 - Solutions
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11.7.

"FC_Signal"

- MNetwork 1:

Indicator light bay 1

Camment
W4, WOE.5 HE.5 WS.E WrATE 4 ErATT.0 W37
"F_Cperation” "k._Right" "B_Bay1" "B_Bay2" "M_act=5etp"  "M_ConvFault” "F_Bay1"
| /1 /1 /1 /1 /1 { }
a1 %S5 WE.6 %kA10.5
"P_Operation” "B_Bay1" "B_Bay2"  “"Clock_1Hz"
| | | /1 |
Wid, %G5 A0, 3
"P_Operation” "E_Right"  "Clock_2Hz"
] 1 ] 1 ] 1
1 1 1 1 1 I
¥  HNetwork 2: Indicator light bay 2
Camment
T WOB.5 S5 TE.E AT .4 ErATT.0 ®E.2
"F_Cperation” "k._Right" "B_Bay1" "B_Bay2" "M_act=5etp"  "M_ConvFault” "F_Bay2"
| /1 /1 /1 /1 /1 { }
a1 %S5 WE.6 %hA10.5
"P_Operation” "B_Bay1" "B_Bay2"  “"Clock_1Hz"
| | /1 | | |
B, %55 LhA10.5
"P_Operation” "E_Right"  "Clock_2Hz"
] 1 ] 1 ] 1
1 1 1 1 1 I
- Network 3: Indicator light bay lightarrier
OB 5 =41 5103 U084
"K_Right® "P_Operation” “Clock_2Hz" "P_BaylLBE"
[ | ] | ] | ] 1
1 1 1 1 1 T L
W08 6
"K_Left"
[ |
1 I
18 4
“M_Act=Setp”
] L
1 I

TIA-MICROL1 - Solutions

Training Document V16.00.00
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11.8. "FC_Count"

¥ Block title: Countparts

=i =

*  Network 1: Countparts and compare Setp [ Act number

Private copy for Sabri Uzuner, sabriuzuner@duzce.edu.tr
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DB 1
“iDB_CTUPart="
%8 5 %041 CTu WM18.4
"K_Right” M_TRIG "P_Cperation” Int "M_Act=5etp”
] | ] |
| cLK Q | cu Q { )
M18.0 V20
"M _auxl BKRIQ ht" oy WA ACT
%041
"P_Cperation” P_TRIG
| | CLK Q R
WM 181 UMW22
Mo “MW_SETP" — py
aux1B80peration®
W18 4 a4
"M_Act=5etp” "5 _Bayle"
] | ] |
1 1 1 1

TIA-MICROL - Solutions
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12.1. Any Questions on our Training Courses Offered??

We’'ll help you!

.. on the Internet:

Www.siemens.com/sitrain

or with e-mail:
nfo@s in.com

1.

General Information

We'll be glad to help you regarding any questions on our training courses offered.

TIA-MICROL - Training and Support
Training Document, V16.00.00
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12.2.

www.siemens.com/sitrain

SIEMENS

SITRAIN - Training for Industry

Wb traned smplyess are 8 crucial

B0 ape KnGwitdge Maks SoMpa

By company's success. Sl Gavslopment

% it I8 Condutted By CeMiied expens wilh &xtentive RANGI-h Experince
Prachosl Exertisd on spscialy Seveloped nng suipment B high-cusky tourss

Sacumenttion ensune suctessiul aming

Drive Technology

» Dibvn Tchrodogy

Energy

AN N

Industrial Autemation

SIMATIC 5T 30400, S 00, Tia Portal
SINUMERIK. HML, PROFINET ana

» bl Autoration.

Building Technologies

TRAM infarmation
¥ SITRAIN workd
2 Fipts s indormattion
» Entrance fesis

> SITRAIN Geneesl Terms and Conons

For quesaans dunog the (EpaTaRon Erocess piease cal
cur tourse ofice!

Ted: wip 95 7575

(2 sinin de@kemens.com

Uner Guide
> Duide lox regisiention (POF, 392 KE]
» Guate fof bocking process (FOF. 845 KB

3 Guids for bocking rocess for ohers (FOF, 1095
w8}

The complete range of courses offered can be accessed via the following links:

www.siemens.de/sitrain or

www.siemens.com/sitrain

Course Search

The course search permits the user to find the required courses by applying different search
filters such as keyword, target group, etc. The filters can also be combined.

Course Catalog

12-4

The course catalog permits you to find the required course via learning paths or via the Siemens

Mall structure.

TIA-MICRO1 - Training and Support
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Top Links

Various courses, e.g. SIMATIC S7-1500 solution line, etc., can be reached directly via the top

links.

@ I » Home > Industrial Automation > Automation Systems  » SIMATIC Industrial Automation Systems I

SIMATIC Industrial Automation Systems

Congzistent and efficient

A centerpiece of our comprehensive range of

products and services for industrial automation
iz SIMATIC, a unique, consistent system of
first-class products for every field of
application, in all indusiries. Regardless of
whether it's manufacturing and process
automation or solutions for infrastructure tasks:
with SIMATIC we make an important
contribution toward improving your productivity.

SITRAIM has a portfolio of training courses that are perfectly matched to your requirements

and your plant's lifecycle.

SIMATIC 57 TIA Portal

¥ On the path to the digital enterprise - discover
your potential with training courses for SIMATIC
S7-1500 training in the TLA Portal

SIMATIC TIA Ubersicht

SIMATIC 57 Programming in the TlA Portal
SIMATIC 57 Service Training in the TLA Portal
SIMATIC Safety Integrated in the TLA Portal
SIMATIC 57 Engineering Toolz in the TIA Portal
SIMATIC Technology im T1A Portal

SIMATIC 57-1200

R L L S

TIA-MICROL1 - Training and Support
Training Document, V16.00.00

SIMATIC 57-300/-400 with STEP 7 W5.x

» SIMATIC 57 Trainings bazed on SIMATIC 57-
300V-400 with STEP 7 W5.x

» SIMATIC 57 Programming based on STEP 7 Wox
» SIMATIC 57 Service Training based on STEP 7 Wox
» SIMATIC Safety Integrated based on STEP 7 Wox

» SIMATIC 57 Engineering Tools based on STEP 7
WK

» SIMATIC Technology based on STEP 7 W5.x
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12.3.

Learning path: SIMATIC S7 Prgramming in the TIA Portal

C 57-1200 advanced

12-6
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12.4. Download the training documents

SIEMENS

f"’

@ .
- 4
Register with your access data

Wiy Datn o
* =R 2N !
> Méwietier

3 My Aggraval

Drive Technology Industrial Automation

course.

Chose "History" after the |_\

| 11
\_ | Download your documents |

Training Title I} Type Siani Dutes Durasion  Complete by- Coumtry ity Languags Fee Avsasbic

Chose the course | |—\ unes

Hannover . en EuR

If you want to download the training documents, proceed as follows:

e Visit our new SITRAIN homepage at http://www.siemens.de/sitrain
e Register with your access data under the menu option MyTraining.
e Select MyLearning on the right-hand side of the submenu.

e Select your course and download your documents with a click on "Download documents”.

Documents &
Name Size
> SIMATIC S7 Sequence Control with ... 18,47 MB

Hint:

Please note that the training documents may be used for personal purposes exclusively. You
agree that you will not copy the training documents or make them accessible to third parties and
that you will be liable for any damage resulting thereof.

TIA-MICROL1 - Training and Support
Training Document, V16.00.00 12-7
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12.5.

®

The Industry Online Support —the most important innovations

g for product

This is bow you get quick and easy current informeat
lobal suppen dataoase. Smply emer your specific prosut
n

ProductArticie No.

Quick guide

& Topst pages
» FADs

» Appiicaton Examples

> Manual

» Downicacs

» Compatibity Tool

» Aeconm nOMSCAtons (Niwsetien)
+ Training (SITRAIN)

Our service offer

» Dugtal Soraces
¥ Trisning Senates

* Supeon & Consulting Senvices
» Spare Part Services

¥ Baovce Frograms & AQreamants

fon fiom our

ECOEE

The TIA Portal topic page is with more than 10,000 cicks per
manth oo of the most pepoiar web offerings in the Onine
Support. Here you will Tind all Imponans imformation and
CORETBUONS 10 tha TIA Fortal

2 wwen semens. comioninesupoortSaportal

Industry Online Support for anywhara!

Thas rebow virsion (8. 3) 0 curr Indlusary ning Suppon app i
instantty ready for downioad

This is Where o ¢80 find mose information and the cownioad
# gl nee

B
mySupport Cockplt

¥ Favortes

» Perscnal messages

¥ My negquests

3 CAX Sowninads

* My Products / Cloboard
[#] User online [68)

Useful functions in the Online Support
(videos)

aricus videos show you e imecriant functions of the Oniing
Suppor
3

[T
-

- Indridual nolifications (Newsketier)
- Efciant search

- Canling SUppat Ao

& mane

Social Media

2 foliow s on Twmer

-

®©

12-8

The most important functions are always in the same place on all the pages:

The menu bar links to the main areas of the site. You can subscribe and register at any time to

benefit from the features the personalized mySupport option offers.

Links to our service offerings are in the center. On the start page, you will find up-to-date
information and links, which quickly brings you to your destination in other areas of Online

Support.

Links from the menu bar are repeated at the top of the page: Product Support, Services, Forum

and mySupport.

On every page, you will find your personal mySupport cockpit. There, for example, you can see

when the status of your support inquiry changes.

TIA-MICRO1 - Training and Support
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12.6. The Principle of Navigation

Fitlur criteria for entrbes
8 AB Produets ) My Produets

e
[Sanaand-CPUS (463) =|x| &

Procct

' Search product
483 Entries Sasmanm-CPUS
Entries pof page: 20 | 50 | 100 ‘¢
» Actors
> tian & Simpse Communication barween SIMATIC RF160C and SIMATIC 57
Controtiers

tion module SIMATIC RF150C via SIMATIC

BESTA13-2XG00-0AR0,, + A8 prosects
pie Disgnostics in User Program with 57.1500
of devices, modules 2nd nEswo) ¥ BN BVE-INCEasing foie in
5 Uk FhoqUIGE €3N b Gelec

11-1AKDO-DABD, . » & produsts

A ton saampke DIgRANZABOS With TIA Portal: Virtual Commiskioning with SIMATIC snd
Sunulik

Treee use cases fod the iflual eommissioning with SIMATIC and Simuink
For progucts: 6ESTH0-1000-0480, GESTH1T-3AP0O-0AB0. . » Al products.

3 Declaration of Conformity, RCM, ACMA

1l2falels]  Is|»

Crate destending -

Saarch in Onling Suppon aQ, I

O Product Supeert | B Sarvices | d Fon B mySuppert

Eigave titer | Bvoaatner | Eleman on upaate

my Support Cockpit

Hemut Kenien

» Favortes

> POMmOnal messagss

» Wy recuests

» GAX downicags (8)
Procucts | CIpEaa

[F] Eniries last viewsd
B My tags
{6 User crline {31)

All information on Standard-CPUs

] Pressies kit

(5] Gtk e erderinng syabeem b
[ Tezhnical info

& Supeor

[ g s

Here, you will find information about all the current and discontinued products, such as:

e Frequently Asked Questions (FAQ)
e Manuals and Operating Instructions

e Downloads

e Product Notes (product announcements, discontinuation, etc.)

e Certificates
e Characteristics

e Application Examples

You will not only be able to access these articles though the product tree, but also through a
central filter bar. The integration of various search filters will give you access to relevant

information after only a few clicks. The product tree has been moved to an equivalent filter. This

has the effect that several filter steps can be combined clearly and comprehensibly.

Based on the preview numbers you can see the expected set of results before using a filter. This
makes finding relevant information considerably easier and more efficient.

For example, you can customize your search by combining the product tree, a search keyword

and a document type in your search.

There will be no hidden search parameters; all the settings and results will be clearly displayed.

TIA-MICROL1 - Training and Support
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12.7.

Complete product information

Fitlur criteria for entrbes

W) AN Products () My Products

31 PN, J00KB PROG,, 1,540 DATA

TALDT-0AH0
N, J00KD PROG., 1,5MB

b Actions

¥ L L Diagnostics in User Program with 571500
m 5 20d NeEworks piay an e
am, IRy MOdues £

B 7
DA E11-1AKDO-DABO. » AR products

Wt 2 Digitalization with TLA Portak: Virual Commissioning with SIMATIC and
Simulink

Fee products: 6

Entries per page: 20 | 50 | 100 «le 112

Ciate destending

10 BET1OTS
ek 030

s

EEELD

Elsave fer | B> Load ier | E3emall on upcate

mySupport Cockpit

Helmut Kienkgn

s Faventes
* Personal messages

2] User onlng {81)

All'i on

12-10

A powerful function of the Industry Online Support is the direct access to complete product
information. You can use it if you are looking for a quick and easy access to all the technical
information about a Siemens Industry product. For example, for comparing products, if you are
expanding your system or replacing individual components, this is how to do it:

In the Product Support area, there is the central navigation bar.

To select a product, simply select the filter “Product.” Enter an order number or a product name
here. You will be supported by a dynamic display of suitable products (list of suggestions).

One more click and the details of the selected product will be displayed — always up to date:

e Product life cycle, consisting of milestones with dates (e.g. delivery release, discontinuation of
the product, ...). You will find out whether the selected product is a current product or whether
the product is already in the discontinuation phase.

e Successor products for discontinued products and new developments will be suggested. If
there is a successor product, you will get a direct link to the product information of this

product.

e Technical data — clear, compact and complete. You get all the available technical data
concerning the selected product here — dimensions, operating voltage or the number of

inputs/outputs, etc.
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12.8.

mySupport — Overview

Navipanon

Welcome to mySupport

Partonal mistages
[ Reguests Aith “Miy SUPEOI, YoUr Perscnal work area. you are
Products

Notuficatons

Filter D
5] User online (85} 1§

Documentation
Perzonal data
CAxdata

[ Extranets

mySupport

The mySupport area will always remain your personal workplace; with this feature you can make
the best of your Industry Online Support experience.

The most important thing, if you're already working with mySupport, you can take all your
previous personal data and information you've filed away with you to the Industry Online Support.

In this area, you can compile the information that is important for your daily work — we provide
you with the suitable tools. Create your own folder structures and file information such as
bookmarks. There are numerous options, whether you want to file items by project or by
products.

Moreover, you can now add notes, comments and tags (keywords). The system automatically
creates a “Tag Cloud” based on your entries so you can access information quickly and easily by
means of your own terms. The operation is consistent throughout mySupport so that you will
easily find your way around. “Drag &drop” is also possible.

As soon as you are logged on, the mySupport cockpit is always at your side. It will immediately
show you when the status of a support request changes, or when you receive new personal
messages. You also have direct access to your personal keywords in the tag cloud, to the entries
last visited, and you can see which user is online.

Here, just a few highlights:

e The previous MyDocumentationManager is now completely integrated into mySupport under
the name of “mySupport-Documentation.” The function category “Documentation” contains all
the functions of the MyDocumentationManager and provides a few innovations, too.

e The Service & Support Newsletter has been completely revamped. An individual messaging
system will more than replace it.

TIA-MICROL1 - Training and Support
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12.9. Support Request

1 Creating request via Support Request
- What kind of product is it?
- Selection of application case, details and any necessary file attachments (max 10 MB)
- Your contact data

— g_/ ZAcknowledgement \

= of receipt
via email with SR number

e P ————

Customer Technical Support

3 Making contact

\ Through experts /

Support Request
To create a Support Request, different options are available to you in Online Support:
e You will find the "Support Request" option in the menu on all Online Support pages.
e Alternatively, you can create a new request in mySupport in the "Requests" category.
e Ordirectly click on the following link:

http://www.siemens.com/automation/support-request

Tips for creating a request:

e Select your product and use case as accurately as possible; try to avoid selecting "Other". By
doing so, you ensure optimum support by our experts and appropriate suggested solutions.

e Did other users have a similar problem? This step already offers frequent problems and
solutions. Take a look — it will be worth your while!

e Describe your problem with as much detail as possible. Pictures or explanatory attachments
allow our experts to consider your problem from all sides and develop solutions. You can
upload multiple attachments up to 10 MB per file.

e Before each sending, verify your personal contact information and the data you have entered.
The final step additionally offers the option to print the summary.

As a logged in user, you can track the status of your requests online. To do so, navigate to "My
requests” in the "Requests" category in mySupport.

TIA-MICRO1 - Training and Support
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12.10. Support Request

» *E4% Industry Online Support
» Home > mySupport » Requests

Navigation
Personal messages
[ Requests

[ Overview

> Create new reguest
Products
Notifications
Filter
Favorites
Tagging
Entries last viewed
Documentation
Personal data
CAx data

» Language

L

» Contact » Help » Support Request

My requests

Search in "My requests”

» Sit
F Produ]

for |

|

Status | Everything v

» Actions 3= New request [ Show details...

Items per page: 10| 20| 30

|« 1] > | =

[1 SR number Product and subject
O 1-3871916475 STEPT Professional V13

%y Add note

Status

Closed

Created on

21272015 249 AM

Iltems per page: 10 | 20 | 30

Kl < [1] >
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12.11. Industry Online Support —wherever you go

Mobile access to more than 300,000 entries on
all Siemens Industry products

Reduced to the essential functions

= Application case: initial diagnosis of problem or
in case of failures directly at the system or
machine

technical information

The app supports you, for example, in the following fields:

Problem solving during the implementation of a project
Troubleshooting of failures

Expanding or restructuring your system

It also provides you with access to the Technical Forum and to further entries created for you by
our experts:

FAQs

Application examples
Manuals

Certificates

Product notes and many others

The main functions at a glance:

12-14

Scan your product codes / EAN codes for a direct display of all technical and graphic data
(e.g. CAx data) about your Siemens Industry product.

Send your product information or entries per e-mail in order to process the information directly
at the workstation.

Send your requests to Technical Support at your convenience. Detail information can easily
be added using the scan or photo function.

Use the offline cache function to save your favorites to your device. In this way you can call
these entries, products and conferences even without network coverage.

Transfer PDF documents to an external library.

TIA-MICROL - Training and Support
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e The contents and surfaces are available in six languages (German, English, French, Italian,
Spanish and Chinese) - including a temporary switching to English.

12.11.1. Scanning product/EAN code

After scanning a code, the
product view will open in most
cases.

& q 111}

eEmrEAl0 0. = 0.

DIGITAL KO SM 1223, 8 DI/
800

Specialized search options are
available for configurable
products.

Depending on the product, the
result can also be displayed as
a list of products, in which

the user can select the
appropriate product.

4 025515‘ 080077 ‘
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12.11.2. Scan functionality

Data matrix codes

on Siemens products
as per standard SN60450

EAN13 bar code

-{‘C?‘.?“.Iﬁ 7

00T

on Siemens products

e.g.: in advertisements
relating to Siemens content

Code39 bar code
" SIEMENS

T simaric s7-1200
y % g e ey

eamAT-1308

(very hard to recognize /
scan) on Siemens products
as per standard SN60450

The scan functionality in the
Online Support app supports the
following types of code:

Data matrix code
QR code

EAN13 bar code
Code39 bar code

When one of these codes is
recognized, the respective
product view is called up in the
app.

Exception:

The QR codes contain URLs —
these are directly called up and
displayed in the app by the
integrated browser (but only, if
"siemens" is contained in the
URL).
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12.12. Forum - the communication platform for Siemens Industry
products

12.12.1. Conferences and Forum management

» Home > Forum

Navigation

Product Conferences

General Conferences
Forum management
Quicklinks

Forum Terms

Navigation

Product Conferences

Solutions, Applications and Initia@

KA WE

]

9 Product Support | > Services I £ Forum | mesuppan

4« [3] Welcome, «BN. Your last visit was 4/13/2015 10:43 AM.

Conference overview @

List of all conferences of this area

Search in "Forum™

for Drive ES

» Actions » Legend [ Edit filter P~ Load filter

O Tite Last post Topics
Product Conferences
> LOGO!

> 0BAS - user defined web page

[ software, hardware, accessories, fotal: 2324
from: ixo65
P programming i current: 5
£ 5 Experts 412012015 9:27 AM
> SIMATIC TDC, FM458, T400 > Can'timport Profibus DP data from
O Controlsystem SIMATIC TDC, FM458, CP50M0 fotal: 349
[ =3 T400 from: KSN current: 0

i 2 Experts 41372015 10:46 AM

i Applications and Initiati

General Conferences
E Forum management

> Manage profile

> User filter

> Conference filter

> My topics

> My suggestions

> Received Feedback
Quicklinks

Forum Terms

®

Bz | G
mySupport Cockpit | & SN [7]
> Favorites
> Personal messages (0)
> My requests (2)
» CAx downloads (0)
Viewed item
My tags
User online (54) [§]
All about Product Information
Presales info
Catalog and ordering system online
Technical info
Support

Training

On the left side, you will find the so-called conference tree. It allows you to navigate through the
individual discussion areas.

The conference overview is the central discussion area of the Technical Forum. This is where the
community meets to discuss technical questions about Siemens Industry products.

In forum management, you will find your personal control center for the Technical Forum. It allows
you to manage your specific profile data and filters.
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> Home > Forum > Forum management

Navigation

=

Product Conferences

Solutions, Applications and Initiatives
General Conferences

Forum management

» Manage profile

» User filter

» Conference filter

» My topics

> My suggestions

» Received Feedback

Quicklinks

Forum Terms

» Conference filter

Manage conference filter

Add or remove conferences to the filter

> Show fopics in "My conferences”

All conferences

Ankundigungen (de)
Anregungen - Feedback (de)

A
CNC Automatisierungssystem SINUMERIK (d

Code-Lesesysteme (de)

DC Stromrichter SIMOREG (de)

Der neue Industry Online Support (de)
Desigo™ Gebaudeavtomationssystem (de)
Dezentrale Peripherie (de)

Drive Tools (de)

Energiemanagement mit SIMATIC (de)
Gebaudetechnik allgemein (de)

HLK Produkte (de)

Industrie Software allgemein {de)
Industrielle Schalttechnik (de)
Kommunikation / Netzwerke (de)
Logikmodul LOGO! (de)

Meet & Talk (de)

MICROMASTER (de)

Motion Control System SIMOTION (de)
Niederspannungs-Energieverteilung und Insta

Enable notifications if there are new topics.
[1 set nofifications

W

F Product

My conferences

Industrie-PC SIMATIC PC (de)
Prozessleitsystem SIMATIC PCE T (de)

Conference filter

Add conferences to your personal filter of preferred conferences.

This allows you to enable a notification that informs you when new topics are started in these

conferences.

In Quicklinks, the Technical Forum additionally offers an overview page that contains all topics of

your preferred conferences.

Managing profile

Profile management provides interesting information and functions:

e You get an overview of your activities in the Technical Forum.

e You can view your rank, any special permissions and your ranking progress.

e You can store a signature and a personal description for your profile in the forum.

e You have direct access to the quick links to get an overview of all topics you have contributed

to.

User filter

12-18

Have you found a user in the Technical Forum who posts entries that are particularly interesting?
Then add this user to your list of "preferred users".

This allows you to enable a notification that informs you when the user has posted a new entry.

In Quicklinks, the Technical Forum additionally offers an overview page that contains all topics of

your preferred users.
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12.12.2. Interactions in the Forum

Process Control Systems SIMATIC PCS7

Search in "Process Control Systems SIMATIC PCS 7"

for

» Actions » Legend » Experis

4743 Entries Entries per page: 10 | 2I\| 50

B

[ Edit fiiter P~ Load filter
[ 112121415 ]..2]»

Creating a new topic in a

conference
Status: Topic from
solved conference overview

> Missing OS in backup PCST 6.0 Sp2
@" from: paco ameaga

1

from: paco
arreaga 2 81
212612015 341 AM

Rating of the
topic

(1)
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L

Topic from conference
overview

Missing OS in backup PCS7 6.0 Sp2
Created by: paco arreaga at: 2/24/2015 2:08 AM (2 Replies)

Rating Yyrdrdedrs's (1) -
T:al:ss 1 W Creating a new entry for
the topic

» Actions  [EEENENES

3 Entries

Reacting to an
existing entry

> Suggestion » To thank o) Answer () GQuote A
5 This contribution was helpful to:

& Ppaco ameaga
Feedback for the
individual entry

Creating a new entry

Do you want to create or format a new entry? The entry editor provides all the necessary
functions.

e You can upload and publish in the forum a file with "Add attachment".

e You would like to check before the publication how your entry will actually look? A preview is
available for this purpose.

e You would like to look at the topic again to which you create an entry? Please, you used the
link over the input area (right mouse button > open in a new tab or window)
Posting / replying to an entry

Do you want to participate in an existing discussion with your own entry? Click on "Reply" and
post your personal entry to support other users in answering the question.

e Use the "Reply" link to go to the entry editor and create a reply without quoting the entry.
e If you want to quote the entry, possibly only excerpts of it, use the "Quote" link. The content of
the quoted entry is then displayed accordingly in the entry editor.
Rating an entry / saying thank you

Do you find an entry particularly interesting? Use the available functions and rate the entry or say
thank you to provide personal feedback. Ratings and thank yours are the rewards our community
members get for the support they provide. When you rate an author or entry, this will be added to
the already existing ratings. The average value of all ratings is displayed.

Aside from feedback to the author of the entry, you also draw other readers' attention to
particularly valuable entries and helpful authors.
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12.13. Task and Checkpoint

Task: Software compatibility

Goal

Find out which current version of virus scanners is compatible with your engineering software.

Use all information sources available:

Checkpoint

Readme files in the installation folder

The compatibility tool of the Industry Online Support
Entries in the Product support

Entries in the Forum

Create a Support Request.

Let's think about this:

Name some reasons for
registration in MySupport.

What do you think is the best way
to have always the latest version
of the required manuals for your
job with you?
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