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Matching SCE training packages for these training curriculums

SIMATIC Controllers
=  SIMATIC S7-1500F with CPU 1516F-3 PN/DP
Order number: 6ES7516-3FN00-4AB1

SIMATIC STEP 7 Software for Training

= SIMATIC STEP 7 Professional V13 — Single license
Order number: 6ES7822-1AA03-4YAS

=  SIMATIC STEP 7 Professional V13 — block of 12 class room license
Order number: 6ES7822-1BA03-4YA5

= SIMATIC STEP 7 Professional V13 — block of 12 upgrade license
Order number: 6ES7822-1AA03-4YES

=  SIMATIC STEP 7 Professional V13 — block of 20 student license
Order number: 6ES7822-1AC03-4YA5

Please note that these training packages are replaced with successor packages when necessary.
An overview of the currently available SCE packages is provided under: siemens.com/sce/tp

Multiple information for S7-1500
Such as Getting started, videos, tutorials, manuals and programming guidelines.
siemens.com/sce/S7-1500

Continued Training
For regional Siemens SCE continued training, please contact your regional SCE contact person
siemens.com/sce/contact

Additional information regarding SCE
siemens.com/sce

Information regarding Usage

This SCE training curriculum for the integrated automation solution Totally Integrated Automation (TIA) was
prepared for the program "Siemens Automation Cooperates with Education (SCE)“ specifically for training
purposes for public education facilities and R&D facilities. Siemens AG does not guarantee the contents.

This document is to be used only for initial training on Siemens products/systems; i.e., it can be copied entirely or
partially and given to those being trained for usage within the scope of their training. Passing on as well as
copying this training curriculum and sharing its content is permitted within public training and advanced training
facilities for training purposes.

Exceptions require written permission by the Siemens AG contact person: Roland Scheuerer
roland.scheuerer@siemens.com.

Offenders will be held liable. All rights including translation are reserved, particularly if a patent is granted or a
utility model or design is registered.

Usage for industrial customer courses is explicitly not permitted. We do not consent to the training curriculums
being used commercially.

We wish to thank the Michael Dziallas Engineering Corporation and all other involved persons for their support
during the preparation of this training curriculum.
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1. Preface

Regarding its content, module SCE_DE_020-011 is part of the training unit ’Fundamentals of PLC

Programming‘ and describes the fast entry into programming the SIMATIC S7-1500 with the TIA
Portal.

Fundamentals PLC
Programming

Modules 10, Modules 20 \

SIMIT Modules 150
Additional Functions for /
PLC Programming

Modules 30

L

System Simulation

Additional Programming PROFIBUS |PROFINET

Languages AS Interface
Modules 40 Modules 60 |Modules70 Modules 50
Safety Technology Sensor Technology Process Visualization Drive Engineering
Modules 80 Modules 110 (HMI) Modules 90 Modules 100

Training Objective

The reader will learn how to program the programmable logic controller (PLC) SIMATIC S7-1500 by
using the programming tool TIA Portal. The training module provides the fundamentals and, with the
steps below, shows how this is accomplished based on a detailed example.

e Installing the software and setting up the programming interface
e  Explanation what a PLC is, and how it works

e  Structure and operation of the PLC SIMATIC S7-1500

e  Creating, loading and testing a sample program

Prerequisites

The following knowledge is assumed to successfully work through this training module:
e Knowledge in handling Windows

SCE Training Curriculum Page 4 of 79 To be used only in Educational and R&D Facilities

TIA Portal Module 020-011, Edition 04/2014 Unrestricted / © Siemens AG 2014. All Rights Reserved
SCE_EN _020-011_R1404_Startup Programming with SIMATIC S7-1500



SI E M E N S Industry Sector, IA&DT

Hardware and Software required

1 PC Intel® Celeron® Dual Core 2,2 GHz, 1.7 GHz 4 GB RAM, free disk storage approx. 5GB
Operating systems: Windows 7 (32/64Bit) Professional SP1/ Enterprise SP1 / Ultimate SP1,
Windows 8.1 (64Bit) Professional / Enterprise, Windows Server 2008 (64Bit) R2 StdE SP1
(full installation), Windows Server 2012 (64Bit) R2 StdE (full installation)

2  Software STEP 7 Professional V13 (Totally Integrated Automation (TIA Portal V13)

Ethernet connection between PC and CPU 1516-3 PN/DP

4  PLC SIMATIC S7-1500; for example, CPU 1516-3 PN/DP with signal modules for digital inputs

(D) and digital outputs (DO).The inputs have to be brought to a panel.

o) =i

i

Ld

2 EP ofeional V13

(TIA Portal)
3 Ethernet Connection
4 S7-1500 with
CPU 1516-3 PN/DP
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2. Programming Information for SIMATIC S7-1500

2.1 Automation System SIMATIC S7-1500

The automation system SIMATIC S7-1500 is a modular control system for the medium and upper
performance range. An extensive module spectrum is available for optimum adaptation to the
automation task.

The SIMATIC S7-1500 is the continued development of the SIMATIC S7-300 and S7-400 automation
systems with the following performance features:

e Increased system performance

e Integrated motion control functionality

o PROFINET IO IRT

e Integrated display for machine-related operation and diagnosis
e STEP 7 language innovations while retaining proven functions

The S7-1500 controller consists of a power supply @, a CPU with integrated display @, and input/output
modules for digital and analog signals ®. The modules are mounted on a channel with integrated
mounting rail profile @. If needed, communication processors and function modules for special tasks -
such as stepper motor control- are used.

Cacg (T
Hoo

— !
—

With the S7 program, the programmable logic controller (PLC) monitors and controls a machine or a
process: the IO modules are polled in the S7 program by means of input addresses (%l), and output
addresses (%0) are addressed.

The system is programmed with the software STEP 7 Professional V13.
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2.2  Programming Software STEP 7 Professional V13 (TIA Portal V13)

The software STEP 7 Professional V13 (TIA Portal V13) is the programming tool for the following
automation systems:

- SIMATIC S7-1500
- SIMATIC S7-1200
- SIMATIC S7-300
- SIMATIC S7-400
- SIMATIC WinAC

With STEP 7 Professional V13, the following functions can be utilized for automating a system:

- Configuring and parameterizing the hardware

- Specifying communication

- Programming

- Test, commissioning and service with the operational/diagnostic functions

- Documentation

- Creating visualization for SIMATIC basic panels with integrated WinCC Basic.

- With additional WinCC packages, visualization solutions for PCs and other panels can be created.

All functions are supported with detailed Online Help.
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3. Installing the Software STEP 7 Professional V13 (TIA Portal V13)

STEP 7 Professional is provided on a DVD.
To install STEP 7 Professional, do the following:

1. Place the STEP 7 Professional DVD in the DVD drive.
2. The setup program starts automatically. If it doesn’t, start it by double clicking on the file

‘> START.exe’.
The setup program takes you through the entire installation process of STEP 7 Professional

To utilize STEP 7 Professional, a license key is required on your computer.

In the course of the installation, this license key can be transferred from an included USB stick to your
computer. With the software ‘Automation License Manager’ this license key can then be moved to
other data carriers. This license key may also be located on a different computer and be requested by
means of a network.

Note:
The provided license key ‘STEP 7 Professional Combo‘ includes the simultaneous activation of the
software STEP 7 V5.5.
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4. Connecting to the CPU via TCP/IP and Resetting to Factory Setting

To program the SIMATIC S7-1500 from the PC, the PG or a laptop, a TCP/IP connection or optionally a
PROFIBUS connection is needed.

For the PC and the SIMATIC S7-1500 to communicate by means of TCP/IP, it is important that the IP
addresses on both devices match.

First, we are setting the computer’s IP address using the Windows 7 operating system.

1. Locate the network symbol below in the task bar m and then click on ‘Open Network and

Sharing Center’. (—» m — Open Network and Sharing Center)

Not connected G
Efﬂ-q Cennections are available
reless Network Connection ~
af

I‘”:;,z_-n Network and Shanng -fv:.'t!c']
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In the opened window of the Network and Sharing Center, click on ‘Change Adapter Settings’. (—

Change Adapter Settings)

e

:‘.: v Control Panel » All Control Panel lkems » MNetwork

Control Panel Home

Change adapter settings [ [
A

Changé_tvanced sharing
settings .
(This computer)

View your active networks

Network

View your basic network

[:l.l/ Heme network

Select the ‘Local Area Connection’ you want to use for establishing a connection with the
controller and then click on ‘Properties’. (Local Area Connection — Properties)

@QV|E' + Control Panel » Metwork am

Organize « Disable this network device

- Metwork
= Intel(R) 825780DC Gigabit Metwork...

H Disable
Status

L-“. Local Area Connection
s

Diagnose
'&' Bridge Connections

Create Shortcut

Delete
'&' Rename
'E;' Properties .
SCE Training Curriculum Page 10 of 79

TIA Portal Module 020-011, Edition 04/2014
SCE_EN _020-011_R1404_Startup Programming with SIMATIC S7-1500

To be used only in Educational and R&D Facilities
Unrestricted / © Siemens AG 2014. All Rights Reserved



SIEMENS

Industry Sector, IA&DT

4.

5.

Now, select the ‘Properties’ for ‘Internet Protocol Version 4 (TCP/IPv4)’
( — Internet Protocol Version 4 (TCP/IP) — Properties

L ™
@ Local Area Connection Properties u

Metworking | Sharing

Connect using:
L¥ Intel(R) 825780C Gigabit Network Connection

This connection uses the following items:

& Cliert for Microsoft Networks

QVMware Bridoge Protocol

QQOS Packet Scheduler

gﬁle and Printer Sharing for Microsoft Networks

i Intemet Protocol Version & (TCP/IPvE)

S Intemet Protocol Version 4 (TCP/IPv4) |

i Link-Layer Topology Discovery Mapper /0 Driver
i Link-Layer Topology Discovery Responder

Description k‘
Transmission Cortrol Protocol /Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

| ok || Canca |

You can now set the ‘IP address’ and the ‘Subnet mask’ and accept with ‘OK’. (— Use the
following IP address — IP address: 192.168.0.99 — Subnet mask 255.255.255.0 —» OK — Close)

Internet Protocol Version 4 (TCP/IPv4) Properties

o
M [r_ﬂ'] Local Area Connection Properties

=

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically

@ Use the following IP address:

IP address: [192.188. 0 . 9% |
Subnet mask: | p55.255.255. 0 |
Default gateway: \ {

Obtain DNS server address automatically
{@ Use the following DNS server addresses:

Preferred DNS server:

Alternate DNS server: l - : i ‘

Networking | Sharing

Connect using:
l_-l"“ Intel{R) 825780C Gigabit Metwork Connection

This connection uses the following items:

L Client for Microsoft Networks

gVMware Bridge Protocol

B} (105 Packet Scheduler

.Q File and Printer Sharing for Microsoft Networks

- Intemet Protocal Version & (TCP/IPvE)

i Intemet Protocol Version 4 (TCP/1Pv4)

& link-Layer Topology Discovery Mapper /0 Driver
& Link-Layer Topology Discovery Responder

[ msal. ||

Description

Uninstall ] Properties

Allows your computer to access resources on a Microsoft
network.

[OKQ[Canoel]

Cancel
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Information about networking on the Ethernet (additional information in Attachment V of the
training curriculum):

MAC Address:

The MAC address consists of a fixed and a variable part. The fixed part ("Basis MAC Address")
indicates the manufacturer (Siemens, 3COM, ...). The variable part of the MAC address differentiates
the various Ethernet stations and should be unique globally. A MAC address assigned by the factory is
imprinted on each module.

Value range for the IP address:
The IP address consists of four decimal numbers in the value range from 0 to 255; they are separated
from each other by a period: for example, 141.80.0.16

Value range for the subnet mask:

This mask is used for recognizing whether a station -or its IP address- belongs to the local subnet or
whether it can be accessed only by means of a router.

The subnet mask consists of 4 decimal numbers in the value range from 0 to 255; they are separated
from each other with a period; for example, 255.255.0.0

In their binary representation, the 4 decimal numbers of the subnet mask have to contain from the left a
sequence of gapless values "1" and from the right a sequence of gapless values "0".

The values "1" determine the IP address area for the network number. The values "0" determine the IP
address area for the station address.

Example:

Correct values: 255.255.0.0 decimal  =11111111.1111 1111.0000 0000.0000 0000 binary
255.255.128.0 decimal =11111111.1111 1111.1000 0000.0000 0000 binary
255.254.0.0 decimal =11111111.1111 1110.0000 0000.0000.0000 binary

Wrong value: 255.255.1.0 decimal =11111111.1111 1111.0000 0001.0000 0000 binary

Value range for the gateway address (router):
The address consists of 4 decimal numbers in the value range from 0 to 255, separated from each other
by a period; for example, 141.80.0.1.

Relationship IP addresses, address of the router and subnet mask:
The IP address and the router address are allowed to differ only at those positions where the subnet
mask is "0".

Example:

You entered the following: for the subnet mask 255.255.255.0; for the IP address 141.30.0.5 and for the
router address 141.30.128.1.

The IP address and the router address must have a different value only in the 4th decimal number. In
the example, the third position already differs.

In the example, the following change has to be made alternatively:

- the subnet mask to: 255.255.0.0 or
- the IP address to: 141.30.128.5 or
- the router address to: 141.30.0.1
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The IP address of the SIMATIC S7-1500 is set as follows.

6. Select ‘Totally Integrated Automation Portal’; it is called here with a double click.
(— TIA Portal V13)

2E
TIA Portal V13

7. Select ‘Online & Diagnostics’ and then open the ‘Project view’.
(— Online & Diagnostics — Project view)

T4 Siemens — o X

Totally Integrated Automation

PORTAL

@ Accessible devices

Online &
Diagnostics

P Project view
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8. In the project tree under ‘Online access’, select the network card that was set previously. If you
click here on ‘Update accessible devices‘ you will now see the IP address (provided it is set) or
the MAC address (if the IP address is not yet assigned) of the connected SIMATIC S7-1500. Here,
select ‘Online & Diagnostics’. (— Online access — ... Network Connection — Update accessible
devices — ..... — Online & Diagnostics)

U4 Siemens

Project Edit View Insert Online Options Tools Window Help 3
= 5 Y Totally Integrated Automation
GF Y Bl saveproject & X 35 03 X D2 (¥ 4 &) M A B F ¥ coonline 4¥ cooffiine o I8 [ 2 ]| PORTAL

Project tree

Devices

5 QO

~ [} Online access
Y Displayihide interfaces
» [ use [s7use]
» [ PLCSIM V5 x [PNIIE]
» [ PLCSIM $7-1200/57-1500 [PNIE]
» Lﬂ DW 1501 Wireless-N WLAN HalfMini Card
~ 1l Realtek PCle GBE Family Controller
B2 Update accessible devices
~ [1fi Press Control [192.168.0.1]
u
» [gl Program blocks
» (3 Technology objects
» [ PLC data types
» ['S Online card data
» [ Teleservice [Automatic protocol detection]
» 5 Card Reader/USB memory

6| Properties "‘_i.‘.lnfo | & Diagnostics
J General “ Cross-references H Compile
1 Message Gotwo 7 Date. Time. | —— ;’f}é
@  The project startup_S7-1500 was saved successfully. 311512014 12:04:49 PM <[ w BN
@  Frojectclosed. 31152014 12:04:50 PM vlL
— @  scanning for devices on interface Realtek PCle GBE Family Controller was started. 31152014 12:06:06 PM
Vv | Details view (i} Scanning for devices completed for interface Realtek PCle GBE Family Controller. Found 1 de. 311512014 12:06:15 PM
Name
< [T IREX &3 [
Portal vie =2 overview
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Under ‘Functions’, the option ‘Assign IP address‘ is located. Here, enter the ‘IP address’ and
‘Subnet mask’. Now, click on ‘Assign IP address’; this new address is then assigned to your
SIMATIC S7-1500. (— Functions — Assign IP address — IP address: 192.168.0.1 — Subnet mask:

255.255.255.0 — Assign IP address)

T4 Siemens —aX
Project Edit View Insert Online Options Tools Window Help Toully Tntegrated Astomation
138 $% B save project X EEX D202 5 GMEER ¥ coonine F cooffiine fl, M ¥ (]| PORTAL
Devices Options
i ¥ | » Diagnostics =
00 e[ fssign IP address E— d
Spenens V‘CPU operator panel
~ 5 Orline access
- Settime Press Control [192.168.0.1] [CPU ...

Y Displayihide interfaces

2 Update accessible devices
~ 1§ Press Control [192.168.0.1] »
% Online & diagnostics il
» [-g! Program blocks
» [3 Technology objects
» [ig PLC data types

Router address:

Assign IP address

 Assign a device address to the module

Assigns the IP configuration to the

» [ USB [s7USB] | fimeare update W Run/STOP RUN =
= ; Assign name

LR LSV K IPE] X IPaddress: 192 . 168 . 0 1 ERROR STOP
r » » Reset to factory settings & = < = L= |

» [ PLCSIMS7-1200/57-1500 [PNIIE] il ] . EE—— e —

» [ DW1501 Wireless-N WLAN HalfMini Card 34 Format mem:'y“' UpnELmastc 2 = [ wees |

+ '] Realtek PCle GBE Family Controller - Savessice ceta i [ Use router

Mode selector: RUN

v | Cycle time

sa!uuann sxsely\wioﬂ s|mna-u!|||o

3 T— Y

4 Portal view =3 Overview % Online & dia...

Note:
The SIMATIC S7-1500 IP address can also be set by means of the display at the CPU.
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» (2 Online card data Hoclile.
» [ TeleService [Automatic protocol detection] 1l
» [ Card Reader/USB memory
ms
[g Properties H"_l.i Info H %] Diagnostics 150
J General ” Cross-references ” Compile Shotesr: s
Currentllast: ims
! Message Goto 7 Date Time | Longest: 2ms
@  The project startup_S7-1500 was saved successfully. 311512014 12:04:4]
@  Projectclosed. 31152014 12:04:5
€@  Scanning for devices on interface Realtek PCle GBE Family Controller was started. 31152014 12:06:0
v | Details view (i} Scanning for devices completed for interface Realtek PCle GBE Family Controller. Found 1 de. 3512014  12:06:1
Name —
<[ [ | [5>]> |Memory

i Scanning for devices completed for int...
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10. If there should be problems with the acceptance of the IP address, or if you want to reset the
controller, select ‘Functions’, ‘Reset to factory settings’‘, and then click on ‘Reset’.
(— Functions — Reset to factory settings — Reset)

74 Siemens —aX

Project Edit View |Insert Online Options Tools Window Help Totally Integrated Automation

GF i H seveproject & ¥ 2 H X D22 5 GME B R ¥ coonline ¥ cooffiine fl, M1 % H (]| PORTAL
Devices Options o
50O 2 | » piagnostics T : =] E
= e riicions Reset to factory settings — = {3
~ | CPU operator panel -
Tl GrlifEeeass Assign IP address 8
> Settime Press Control [192.168.0.1] [CPU .. |
{1 Displayihide interfaces - d i b el
» [ UsB [s7UsB] =) » Firmware update I RUN/STOP RUN \ '?
» [ PLCSIMVS X [PNIIE] x4 Assign ﬂme : IPaddress: 192 .168 .0 .1 ERROR SToP >
» [ PLCSIMS7-1200/57-1500 [PNIIE] el PROFINET device name: |press control.profinet interface MAINT. ES
: a
» L DW 1501 Wireless-N WLAN Half-Mini Card Pl So’ma( mem:ry:“
P 3 ave service data bl Lo
~ ] Realtek PCle GBE Family Controller e “ @ Retain IP address M a o |
2 Update accessible devices | O Delete P address : =
~ [ Press Control [192.168.0.1] v =
. Online & diagnostics [ Reset g
» 5! Program blocks et e — 1) a
» [3 Technology objects A4 1 LA
. 9y b Resets the selected module to the factorysettings. L [(volow
» [ PLC data types | Cycle time
» [2 online card data $7-1200
» [ TeleSenvice [Automatic protocol detection] i Ee=ct R e FR DO s S
» (5 Card Reader/USB memory
} ms
\g Properties ”1!.‘. Info H %] Diagnostics 1 150
|| General [ Cross-references [ Compile Shatecr N
Currentllast 1ms
! Message Goto |2 Date Time | Longest 2ms
@  The project startup_S7-1500 was saved successfully. 311512014  12:04:4
° Project closed. 31512014  12:04:5|
canning r devices on interface Realtel e amil ontroller was started. i/ 206
Scanning for devi interface Realtek FCle GBE Family Controll d 31152014 12:06:0
Vv | Details view @  Scenning for devices completed for interface Realtek PCle GBE Family Controller. Found 1 de. 3fsi2014  12:06:1
Name —
<] m | [>]> |Memory

4 Portal view - Online & dia... i Scanning for devices completed for int...

11. Confirm the question 'Do you really want to reset the module?‘ with ‘OK’; if necessary, stop the
CPU. (— OK— Yes)

Online & diagnoéﬁcs (62313660619)

Do you really want to reset the module?

Resetting is only allowed in STOP mode.
Do you want to stop the CPU?

Note:

A reset to the factory setting is possible also by means of the display or of the operating mode

switch.
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5. What is a PLC and what are PLCs used for?

5.1 What does the term PLC mean?

PLC is the abbreviation for Programmable Logic Controller. This describes a device that controls a
process (for example, a printing press for printing newspapers, a filling system for filling cement into
bags, a press for pressing plastic parts, etc.).

These actions are carried out corresponding to the instructions of a program that is located in the
device’s memory.

Program loaded in the
PLC’s memorv...

.... controls the
machine

Program with
instructions

Machine

5.2 How does the PLC control the process?

The PLC controls the process as follows: so-called actuators are wired with a control voltage of -for
example- 24V by means of PLC connections called outputs. This allows for motors being switched on
and off, valves opened and closed, and lamps switched on and off.

M Lamp is lit
+ 24v

I: The PLC outputs control the actuators
Outputs I]I:I > through switching the control voltage!

+ ov

Lamp is not lit
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5.3 Where does the PLC obtain the information regarding process states?

The PLC receives information regarding the process from the so-called signal transmitters that are
connected to the PLC’s inputs. These signal transmitters can be sensors that detect whether a work
piece is located at a certain position, or simple switches and buttons that can be open or closed. Here,
we differentiate between NC contacts (normally closed contacts) that are closed without being
operated, und NO contacts (normally open contacts) that are open without being operated.

Switch closed
4= 24v

3 24v |
The PLC inputs record the information

< I:”] regarding states in the process!

) |

/ Switch open

Inputs

+ov

+ 24v

5.4 What is the difference between break (NC) and make (NO) contacts?

Regarding signal transmitters, we differentiate between NC contacts and NO contacts.

The switch shown here is a normally open contact (make contact); i.e., it is closed if it was operated.

—_—

—
NO NO NO NO contact
contact contact contact closed
not open operated
operated

The switch shown here is a normally closed contact (break contact); i.e., it is closed if it was not
operated.

—_— —_

NC NC contact NC |]|]|::> NC
cotntact closed contact contact
no

operated
operated P open
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5.5 How does the SIMATIC S7-1500 address individual input/output signals?

Specifying a certain input or output within the program is called 'addressing'.

The inputs and outputs of the PLCs are usually combined into groups of eight for digital input and digital
output modules. This group of eight is called byte. Each such group is assigned a number as the so-
called byte address.

To address a single input or output within a byte, each byte is divided into individual bits. These are
numbered starting with Bit 0 to Bit 7. This is how we get the bit address.

The PLC shown here now has a signal module with the input bytes 0 to 3 as well as the output bytes
Oto 3.

SIEMENS

32 digital 32 digital
inputs outputs
Byte O *| Byte O
Bitto 7 BitOto 7
Byte 1 Byte 1
BitOto 7 BitOto 7
Byte 2 Byte 2
BitOto 7 BitOto 7
Byte 3 Byte 3
BitOto 7 BitOto 7

To address the fifth digital input, for example, we enter the following address:

%l 0.4
"

%0l identifies here the address type as input, O the byte address and 4 the bit address.
The byte address and the bit address are always separated by a period.

Note:
For the bit address, a 4 is specified at the 5th input because counting starts with 0.

To address the 10th output, we specify the following address:

%0 1.1

/

%00 identifies here the address type as output, 1 the byte address and 1 the bit address.
The byte address and the bit address are always separated by a period.

Note:
For the bit address, a 1 is specified at the 10th output, because counting starts with 0.
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5.6 How is the program processed in the PLC?
Programs are processed in a PLC cyclically in the following sequence:
First, the status is transferred from the process image of the outputs (PIO) to the outputs; these are
then switched on or switched off.
Next the processor (which is practically the PLC’s brain) polls whether the individual inputs carry
voltage. The status of the inputs is stored in the process image of the inputs (PII). For the inputs
that carry voltage the information 1 or 'high‘ is stored, for those that do not carry voltage the
information O or 'low* is stored..
This processor processes the program stored in the program memory. The program consists of a
list of logic operations and instructions that are processed one after the other. For the required input
information the PII entered previously is accessed, and the results of the logic operation are written
to the process image of the outputs (P10). If required, the processor also accesses other memory
areas; for example, for local data of subprograms, data blocks and flags.
Finally, internal tasks of the operating system such as self-test and communication are carried out.
Then the process continues with Item 1.
1. Transferring the status from the PIO to the outputs.
2. Storing the inputs in the PII.
Program of the PLC in Pl
program memory
3. Processing the ) _
program instruction by 1st ||:]St|’UCt|9n LOC&| data
instruction with access 2nd instruction
to PIl and PIO 3rd instruction
4th instruction Flags
Data blocks
Last instruction
P1O
4. Performing internal tasks of the operating
system. (communication, self-test, etc...)
Note:
The time the processor needs for this sequence is called cycle time. It in turn depends on the number
and type of instructions and the processor capability.
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5.7 What do logic operations look like in the PLC program?
Logic operations are used to specify conditions for switching an output.
In the PLC program, these conditions can be generated with the programming languages ladder
diagram (LAD) or function block diagram (FBD).
For reasons of clarity, we are using the FBD.
A large number of logic operations is available that can be used in PLC programs.
The AND as well as the OR logic operation and the NEGATION of an input are primarily used and will be
briefly explained below using examples.
Note: Information regarding additional logic operations is available quickly and clearly arranged in Online
Help.
5.7.1 AND Logic Operation
Example of an AND logic operation:
A lamp is to be lit when two switches are operated simultaneously as NO contact.
Circuit diagram: s1 S2
4= 24v |
( % ) P1
M
Explanation:
The lamp is lit exactly when both switches are operated; i.e., if switches S1 and S2 are operated, lamp
P1is lit.
SCE Training Curriculum Page 21 of 79 To be used only in Educational and R&D Facilities
TIA Portal Module 020-011, Edition 04/2014 Unrestricted / © Siemens AG 2014. All Rights Reserved

SCE_EN _020-011_R1404_Startup Programming with SIMATIC S7-1500



SI E M E N S Industry Sector, IA&DT

Wiring the PLC:

To implement this logic in a PLC program, both switches have to be connected to PLC inputs, of course.
Here, S1 is wired to the input %I 0.0 and S2 to input %l 0.1.

In addition, lamp P1 has to be connected to an output, for example %0 0.0.

3= 24v |
Switch S1
%I 0.0
+ 24v |
%101 / Switch S2
M | Lamp Plis to be
Outputs on when switches
%0 0.0 S1 and S2 are

operated

AND logic operation in FBD:

In FBD, the AND logic operation is programmed using graphic representation; it looks like this:

Inputs of AND logic

operation.
There can be more Output to which
than 2 inputs here! the assignment is
allocated.
%l 0.0 o g %0 0.0
%I 0.1 I —
/
. / Assignment of result
S;;)arzrs]gntation of of the logic
) operation!
the AND logic P
operation!
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5.7.2 OR Logic Operation

Example of an OR logic operation:

A lamp is to be lit when one or both of two switches is operated as NO contact.

Circuit diagram:

S1
+ 24v
S2
4= 24v
( % ) P1
M
Explanation:
The lamp is lit exactly when one or both switches are operated; i.e., if switch S1 or S2 is operated, lamp
Plison.
PLC wiring:

To implement this logic in a PLC program, both switches have to be connected to the inputs of the PLC,
of course. Here, S1 is wired to input %l 0.0 and S2 to input %I 0.1.

In addition, lamp P1 has to be connected to an output; for example, %0 0.0.

3 24V |
Switch S1
%I 0.0
Inputs + 24v |
%101 [ switch s2
M Lamp P1is to be lit
Outputs when switch S1 or
%0 0.0 S2 is operated.
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OR logic operation in FBD:

In FBD, the OR operation is programmed trough graphic representation and looks like this:

Inputs of the OR
logic operation.

There can be more Output to which
than 2 inputs here! the assignment is
allocated!
%1 0.0 m— %0 0.0
%1 0.1 e - —
/
i / ) Assi f th
Graphic representation ressstlﬁnorptehnet |%gtice
of the OR logic operation!

operation!

5.7.3 Negation

In logic operations it is often necessary to poll whether a NO contact was NOT operated or whether a
NC contact was operated, and there is no voltage at the corresponding input for that reason. .
This is done by programming a Negation at the input of the AND or OR logic operation.

In FBD, the negation of an input is programmed at an AND logic operation with the following graphic

representation:
Input of the AND _ _
logic operation that is Graphic representation
to be negated! of the negation!
%I 0.0 g %0 0.0
%I 0.1 —

Voltage is applied to output %0 0.0 exactly when %l 0.0 is not wired
and %l 0.1 is wired.
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5.8 How is the program generated? How does it get to the PLC memory?

The PLC program is generated with the TIA Portal on a PC and stored there temporarily.
After the PC is connected to the TCP/IP interface of the PLC, the program can then be downloaded to
the PLC’s memory with a load function.

The PC is now no longer needed for further program processing in the PLC.

1. Generate the —
PLC program with
TIA Portal on the
PC

PC with STEP 7

3. Download
2. Connect PC to program from the
the TCP/IP PC to the PLC
interface of the memory.
PLC

SPS S7-1500

Note: The exact sequence is described step by step in the chapters below.
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6. Configuring and Operating the SIMATIC S7-1500

6.1 Module Spectrum
The SIMATIC S7-1500 is a modular automation system and offers the following module spectrum:
Central modules CPUs with integrated display

The CPUs execute the user program and have different performance capability. Furthermore, by means
of the backplane the additional modules are supplied with the integrated system power supply.

Additional features and functions of the CPU:

« Communication via Ethernet

» Communication via PROFIBUS/PROFINET

» HMI communication for operator control and monitoring devices

* Web server

* Integrated technology functions (i.e. PID controllers, motion control...)

 System diagnosis

* Integrated security (for example, know-how protection, copying protection, access protection,
integrity protection)

= Pl
e
[ vV I
e Y of
— O
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System power supply modules PS (rated input voltages 24V DC to 230VAC/DC)
With connection to the backplane provide the configured modules with the internal supply voltage.

Load power supply modules PM (rated input voltages 120/230VAC)
Possess no connection to the backplane of the S7-1500 automation system. The following are supplied
with the load power supply with DC24V: the system power supply of the CPU, input and output circuits of

the IO modules, sensors and actuators.

< = |

10 modules
For digital input (Dl)/digital output (DQ)/analog input (Al)/analog output (AQ)

To be used only in Educational and R&D Facilities
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Technology modules TM
As incremental encoders and pulse generators with/without direction level

|
Communication modules CM

For serial communication RS232 / RS422 /| RS 485, PROFIBUS and PROFINET

|
SIMATIC Memory Card

Up to 2GByte maximum for storing the program data as well as simpler CPU exchange in maintenance
cases.

SIEMENS

SMC 08ea123c04
24MB SCB8 E01

SES7954-8LF01.0AA0
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6.1.1 Sample Configuration

The configuration of an automation system S7-1500 shown below is used in this training curriculum as a
program example.

SIEMENS

@ Load power module PM with input 120/230VAC, 50Hz / 60Hz, 190W
and output 24VDC / 8A
@ Central module CPU 1516-3 PN/DP with integrated PROFIBUS and PROFINET interfaces
® 10 module 32x digital input DI 32x24VDC HF
@ 10 module 32x digital output DQ 32x24VDC/0.5A ST
® 10 module 8x analog input Al 8xU/I/RTD/TC ST
® 10 module 4x analog output AQ 4xU/I ST
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6.2 Operating and Display Elements of the CPU 1516-3 PN/DP

The figure below shows the operating and display elements of the CPU 1516-3 PN/DP
Arrangement and number of elements deviate at other CPUs from this picture.

6.2.1 Frontal View of CPU 1516-3 PN/DP with Integrated Display

@ LED displays for the current operating mode and diagnostic status of the CPU
@ Display
@ Operator control buttons

6.2.2 Status and Error Indicators

The CPU is equipped with the following LED indicators:

a 'CT) 3

®-

(1)  RUN/STOP LED (yellow/green LED)

@ ERRORLED (red LED)

(@  MAINT LED (yellow LED)

@ LINK RX/TX-LED for X1 P1 port (yellow/green LED)

(B  LINK RX/TX-LED for X1 P2 port (yellow/green LED)

®  LINK RX/TX-LED for X2 P1 port (yellow/green LED)
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6.2.3 Operating and Connection Elements of the CPU 1516-3 PN/DP behind the front cover

LED displays for the current operating mode and diagnostics status of the CPU
Display connection

Slot for the SIMATIC memory card

Mode selector switch

LEDs for the 3 ports of the PROFINET interfaces X1 and X2

MAC addresses of the interfaces

PROFIBUS interface (X3)

PROFINET interface (X2) with 1 port

PROFINET interface (X1) with 2-port switch

Connection for power supply

SIEXCICISICICIOITICNS)

Fixing screws

Note:
The front panel with the display can be removed/inserted during operation.
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6.2.4 SIMATIC Memory Card

A SIMATIC Micro Memory Card is used as memory module. This card is a pre-formatted memory card
compatible with the Windows file system. It is available in different memory sizes and can be used for

the following purposes:

e Transportable data carrier
e Program card

e Firmware update card

To operate the CPU, the MMC must be inserted because the CPUs do not have an integrated load
memory. A commercially available SD card reader is necessary to write to/read the SIMATIC memory
card with the PG/PC. It is used, for example, to copy data with the Windows Explorer directly to the

SIMATIC memory card.

Note:

We recommend inserting the SIMATIC memory card into the CPU or removing it only in the POWER

OFF mode.

6.2.5 Operating Mode Switch

With the operating mode switch, we can set the CPU’s current operating mode. The operating mode
switch is designed as toggle switch with three switching positions:

Position Meanint_; Explanation

RUN RUN mode The CPU is executing the user program.
STOP STOP mode The CPU is not executing the user program.
MRES Memory reset Position for CPU memory reset.

Under Online & Diagnostics, the operating mode (STOP and RUN) can also be switched with the button
on the CPU operator panel of the STEP 7 Professional V13 software.
In addition, the operator panel includes a button MRES for a general reset and displays the CPU’s status

LEDs.

v [ CPU operator panel

Press Control [CPU 1516-3 PNIDP]
B RuNiSTOP | RUN |

ERROR STOP

MAINT MRES

Mode selector:  RUN
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6.2.6 Display of the CPU

The S7-1500 CPU has a front panel with a display and operator buttons. On the display, control and
status information can be displayed in different menus, and numerous settings can be made. We
navigate through the menus with the operator buttons.

The display of the CPU provides the following functions:

e Six different display languages can be selected.

e Diagnosis indications are shown in plain text.

e The interface settings can be changed locally.

e A password for display operation can be assigned by means of TIA Portal

View of the display of a CPU 1516-3 PN/DP:

—®
O2000

0

CPU 1516-3 PN/DP
6ES7 516-3ANO0-0AE0
[ oka@
(1 CPU status data
@ Submenu names
® Data display field
(@ Navigation aid, e.q. OK/ESC or the page numbe
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Available submenus of the display:

Main menu items | Meaning Description

Overview | The "Overview" menu contains information about the properties of
: the CPU
l -

Diagnostics | The "Diagnostics" menu contains information about diagnostic

.w. messages, the diagnostic description, and the indication of
interrupts. Additionally there is information about the network
properties of each of the CPU's interfaces.

\\

Settings In the "Settings" menu, IP addresses of the CPU are assigned, the
date, time of day, ime zones, operating modes (RUN/STOP) and
protection levels are set, a memory reset and reset to factory
settings can be performed on the CPU, and the status of firmware
updates displayed.

Modules The "Modules” menu contains information about the modules that
il are used in your configuration. The modules can be centrally or
peripherally deployed.

Peripherally deployed modules are connected to the CPU via
PROFINET and/or PROFIBUS.

You can set the IP addresses for a CP here.

Display In the "Display” menu, settings with respect to the display can be
n configured, for example language setting, brightness and Energy-
saving mode (the Energy-saving darkens the display. The Standby
mode switches the display off).

Operator keys of the display
e Four arrow buttons: "up”, "
e ESC button

e OK button

down", "left", "right"

Functions of the "OK" and "ESC" button
e For menu options where inputs can be made:
— OK — valid access to menu option, confirmation of input and exiting the editing mode
— ESC — re-establishing the original content (i.e., changes are not saved)
and exiting the edit mode
e For menu options where no input can be made:
— OK — to the next submenu option
— ESC — back to the previous menu option
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6.3 Storage Areas of the CPU 1516-3 PN/DP and the SIMATIC Memory Card

The figure below shows the storage areas of the CPU and the load memory on the SIMATIC memory
card. In addition to the load memory, additional data can be loaded with the Windows Explorer to the

SIMATIC memory card. This includes, for example, recipes, data logs, backup of projects, additional

program documentation.

Code work memaory
= Code blocks (FC, FB, OB)

Data work memory

=+ Global data blocks
[*= Instance data blocks
[++ Technology objects

Load memory
(on SIMATIC memory card)

= Code blocks (FC, FB, OB)
« Data blocks (DB)

« Hardware configuration

- Technology objects

I |
I |
I |
I |
I |
I |
I |
| |
I |
| ||Retentive memory I
| ||| Partsof: |
I |
I |
I |
I |
| |
I |
I |
I |
I |

*+ Global data blocks

r*+ Instance data blocks

++ Technology objects

= Bit memories, timers and counters
I

\IAdditional memory areas

‘=« Bit memories, imers and counters
» Temporary local data
* Process images (VO)

Load memory

The load memory is a non-volatile memory for code blocks, data blocks, technology objects and for the
hardware configuration. When loading these objects to the CPU, they are initially stored in the load
memory. This memory is located on the SIMATIC memory card.

Work memory
The work memory is a volatile memory that contains the code and data blocks. The work memory is
integrated into the CPU and cannot be expanded. In the case of the S7-1500 CPUs, the work memory is
split into two areas:
e Code work memory:
The code work memory contains the process-relevant parts of the program code.
e Data work memory:
The data work memory contains the process-relevant parts of the data blocks and the
technology objects

At the operating mode transitions POWER ON after startup and at STOP after startup, the tags of global
data blocks, instance data blocks and technology objects are initialized with their start values; retentive
variables receive the actual values saved in the retentive memory.
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Retentive memory

The retentive memory is a non-volatile memory for saving certain data if there is a power failure. The
variables and operand areas that are defined as retentive are saved in the retentive memory. This data
is retained beyond a switch-off or a power failure.

All other program tags are set to their start values in the case of operating mode transitions POWER ON
after startup, and at STOP after startup.

The retentive memory content is cleared through the following actions:
e General reset
e Rest to factory settings

Note:

Certain tags of technology objects are also stored in the retentive memory. These are not deleted when
a general reset is performed.
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7. Sample Task Press Control

For our first program, we are programming a press control.

A press with a protection device can only be started with a START button S3 when the protection grid is
closed and the EMERGENCY STOP button (NC contact) is not operated. The state Protection grid
closed is monitored with a sensor B1.

If this is the case, a 5/2 way valve MO is set for the press cylinder to press a plastic figure.

The press is to power up again when the start button S3 is operated, the EMERGENCY STOP button
(NC contact) is operated or the sensor Protection grid B1 no longer responds.

Assignment list:

Address Symbol Comment
%I 0.1 E-STOP Feedback EMERGENCY STOP (NC)
%I 0.3 S3 Start button (NO)
%I 0.4 B1 Sensor protection grid closed (NO)
%0Q 0.0 MO Extend cylinder A
.O E Zylinder
' ausgefahren
Q1 5 Cylinder A g{t’g"gféd
E :llzr """"" e
i Ie——
! 4 2

Gitter

Grid

—————————

': Presse
A | ——— Press
| B0 ok 0 4 e S S a2 s o
]
1 i4 15 | 16!
1 I
0! 3 4 | 5|
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8. Programming the Press with SIMATIC S7-1500

The project is managed and the press is programmed with the software ‘Totally Integrated
Automation Portal’.

Here, under a uniform interface, components such as the control system, visualization and networking

the automation solution are set up, parameterized and programmed.
Convenient online tools are available for error diagnosis.

The software ‘Totally Integrated Automation Portal’ has two views: the portal view and the project

view.

8.1. Portal View

The portal view offers a task oriented view of the tools used to process the project Here, you can quickly
decide what you want to do and call the tool required for the respective task. If necessary, there is an
automatic change to the project view for the selected task. Primarily the entry level and the initial steps
are facilitated here.

U4 Siemens - startup_S7-1500

Totally Integrated Automation
PORTAL

ﬂg& First steps

Open existing project Project: "startup_S7-1500" was opened successfully. Please select the next step:

Create new project
proj |~\\

Migrate project

Close project

Q n Configure a device
Welcome Tour g 5
\'is Wirite PLC program
First steps
Configure

technology objects

Installed software i ; o Parameterize drive

Help
I ‘ Configure an HMI screen

User interface language

Open the project view

P Project view Opened project: C:\Users\mde\Documents\Automatisierung\startup_S7-1500\startup_S7-1500

Note:

In the lower left, we can jump from the portal view to the project view.
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8.2. Project View

The project view is a structured view to all constituent parts of the project. By default, the following is
provided: on top a menu bar with the tool bars; on the left the project tree with all constituent parts of a
project, and on the right the ‘Task Cards’ with instructions and libraries, for example.

If in the project tree an element (for example, the organization block OB1) is selected, it is displayed in
the center and can be processed there.

U4 Siemens - startup_S7-1500
Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation

Cf Bl saveproject 3 X = = X W E: g @ MG IR o coonline ¥ cooffiine fo M4 I 3 — || PORTAL

startup_S7-1500 » Press Control [CPU 1516-3 PN/DP] » Program blocks » Main [OB1]
Devices Options
s = s Y — = ()]0 s @ s [i|Bh ¢ ns = s
50 Q Bluiss s SR8 Q@] PGB L &7 B =1 2
Main v l Favorites a
« | ] startup_57-1500 -~ Name Data type Default value Comment g'
\ 7 = = 7] -
& Add new device 1 <@ v Input = & =1 - ol — |3
fy Devices & networks 2 @= Initial_call Bool @ Initial call of this OB [=] L
~ [ Press Control [CPU 1516-3 PN/DP] : as Remanence Bool =True, ifremanent data are available 11 A
IIY Device configuration 4 @ v Temp 5
% Online & diagnostics Sl = dd ne g
v [gl Program blocks = = e
I Add new block 8 [2m EREU R g =
4 Main [0B1] » Invert RLO [Ctrl+Shift4] Al ‘ Basic instructions aZ
3 Press Program [FC1] [ nome Descrip| 2
» (3§ Technology objects v  Network1: call program press01 » [] General a
» G External source files g » [ Bit logic operations -
v L@ PLCtags = » [®] Timer operations LLI
% Showall tags %rct » [+i] Counter operations E
I Add new tag table “Press Program” » [<] Comparator operations s
%4 Default tag table [55] L _| » =) math functions 3
» (g PLC data types 1 = mov i
e i %w0.0 emergency_ » < Move operations | |
{55l Watch and force tables *E-STOP" &3 stop » 5 Conversion operations
I Traces fwl w03 » 5 Program control operati...
SRR 84 - &
53" » L= Word logic operations
v | Details view 53—t SREOT oor b
%Q0.0 » & Shiftand rotate
SEensor_ = - . 5
. %04 protectTon_ press_cylinder — *MO* 1 » [erg Additienal instructions.
Name Details “B1" — grid ENO —
5 DP_interface_1 60 ~
5] DQ_32x24VDC_0.5A ST 1.. 259 = - B =il
<@ E-STOP %10.0 |~  Network2: < il N E
4@ Mo %Q0.0 Comment |v|? |Extended instructions
& None 55535 | [100% | = s dvvarren > | Technology
=l OR Main 1 g ~ - e - . r ——
< il | E3 \g Properties Hb‘lnfo y“ﬂ Diagnostics | > | Communication
Portal vie 3 Overview | ¥ sewings i3 Press Control | 3 Defaulttag t.. | PressProgram |48 Main
—e

Note: On the lower left, we can jump from the project view to the portal view.
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With the steps below, we can set up a project for the SIMATIC S7-1500 and program the solution for the
task.

1. The central tool is the ‘Totally Integrated Automation Portal’; we are calling it with a double click.
(— TIA Portal V13)

TIA Portal V13

2. Programs for SIMATIC S7-1500 are managed in projects. We are now setting up such a project in
the portal view (— Create new project — startup_S7-1500 — Create)

T4 Siemens

Totally Integrated Automation
PORTA

Create new project

o A Project name: | startup_S7-1500]
Open existing project =
Path: | ClUsersimdelDocumentslAutomatisierung

Create new project Author: [mde

Comment:
Migrate project

Welcome Tour

Installed software

Help

User interface language

) Project view
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3. Now, ‘First steps’ are suggested for the configuration. First, we want to ‘Configure a device‘.
(— First steps — Configure a device)

U4 Siemens - startup_S7-1500

Totally Integrated Autom
P

First steps

Open existing project Project: "startup_S7-1500" was opened successfully. Please select the next step:
Create new project

Pproj |~\\
Migrate project

Close project

y | Configure a device
Welcome Tour -~ )
\ Write PLC program
First steps
Configure

technology objects

Parameterize drive

¥ 0
/

Installed software i

Help
Configure an HMI screen

Iy User interface language

Open the project view

) Project view Opened project: C:\Users\mde\Documents\Automatisierung\startup_$7-1500\startup_S$7-1500
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Option 1: Creating the hardware configuration offline

The complete hardware configuration for each controller is stored in the TIA portal. It is important
regarding error search and is part of a complete plant documentation.

In the initial variant, we are creating this configuration without being connected to the controller. We
obtain the information about the modules used from the data imprinted there, or an available order list.

4. Below, we ‘Add (a) new device’ with the ‘Device name: Press control‘. From the catalog, we
select the ‘CPU 1516-3 PN/DP’ with the matching order number. (— Add new device — Press
control — Controller - SIMATIC S7-1500 - CPU — CPU 1516-3 PN/DP — 6ES7 516-3ANO00-
0ABO —» V1.5 — Add)

U4 Siemens - startup_S$7-1500

Totally Integrated Automati
PORTAL

Add new device

Devices & | Show all devices Sevies e fad
networks

[Press Control

Add new device

~ (@ controllers Device:
» (@ SIMATIC 57-1200
~ [ SIMATIC $7-1500
~ @ cru

» (@ crPu1s11-1 PN
» (@ cPU1513-1 PN
» [ cPu 15152 PN
~ [ CPU 1516-3 PNIDP

o I 1557 5163AN00-0AE0) Orderno:  |6ES7 516-3AND0-0ABO |

Controllers

CPU 1516-3 PNIDP

3

HMIE » [[§ CPU 15184 PNIDP Version: “/1 73 =]
» [ CPU 1516F-3 PNIDP z ~
» [ cPu 15184 PNIDP Description:

» [ Unspecified CPU 1500 CPU with display; work memory 1 MB program

Is and 5 MB data; 10 ns bitinstruction time,
2 f‘ SIMAICS 7300 PROFINETIO, supports RTIIRT, 2 ports, MRP,
» Um SIMATIC 57400 transport protocol TCP/IP, Web server, constant
PCsystems » [ SIMATIC ET200 CPU bus cycle time, routing; additional IP address for

J » & Device Pro PROFINET basic services / transport protocol

b . TCPIIP, Web server, routing; PROFIBUS DP master,
constant bus cycle time, routing; 4-level
protection concept, integrated technology
functions: moticn, closed-loop control,
counting&measuring; firmware V1.5

:

Short description of the device

) Project view Opened project: C:\Users\mde\Documents\Automatisierung\startup_S$7-1500\startup_S$7-1500
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5. Now, the software changes automatically to the project view with the opened hardware
configuration in the device view. Here, we can add additional modules from the Catalog (on the
right!). First, we select the power module PM190W 120/230VAC and drag it to Slot 0
(— Catalog - PM — PM190W 120/230VAC — 6EP1333-4BA00)

U4 Siemens - startup_S7-1500

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
[3F (% | saveproject & X D20 [ JMEE R ¥ coonline ¥ ooifine fo I8 [ 2 H (] PORTAL
P 00 Pre ontrol [CP 6-3 PN/DP
Devices |5'F Topology view |53-h Network view "ﬁf Device view ! Options [2[)
GO O 2| dt [Press Control ] & ()8 @« [1o0% 2] =4 | | Device overview | | g
& L. [Module v | Catalog 3
v Stbmup—y'ﬁou & [~][search> | ey | i | :
I Addnewdevice = v Press Control E W Filer I :"T
s Devices & networks s i z
~ [ Press Control [CPU 1516-3 PN/DP] = T - gzm ) ' a
I} pevice configuration o o e = 4 ril I 0 oG Slim)
% Online & diagnostics L3 |Elalalsle]s e ~ [ Pu 190w 120230VAC [Tg]
» [ Program blocks Rail_0 3 = 3 BRI |0
» (3 Technology objects s » ra PS =
» g} External source files > lmcPU 2
» (@ PLC tags 5 »mor s
» [ PLC data types 5 - » EgDQ a
» (55 Watch and force tables 3 ? » (moiog —
4 Traces 4 :4] Al aZ
» (3. Device proxy data 4 ’:Il AQ o 2
8 Program info » Fm Communication modul... |Z
4 PLC alarms » ’:mTechnulcgy modules [ |
£ Textlists » [ Interface modules LI
» [ Local modules g
» [§§ Common data g
» /5] Documentation settings 2
» b Languages & resources 1 |
» i Online access | ﬁ‘\q |~ |
» [ Card Reader/USB memory V<] Al [> 3 3 (T ] [>]
v | Details view | € Properties \[:_i‘.lnfo 0] %l Diagnostics |
J General || 10 tags ” System constants ” Texts ]
s » General [a] . pS
[l Proaram blocks [~]» FroFmeTine.. Protectian {=
‘r# Technology ebjects =] » prOFINETInt.. [V]5|  Protection ™ 1A [ 0>
External source files = B K 5| | |Information

4 Portal view 23 Overview I Y settings IEEI Press Control
—
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6. As the second component we select the signal module DI 32x24VDC HF with 32 digital inputs and
drag it to Slot 2. (— Hardware Catalog — DI — DI 32x24VDC HF — 6ES7 521-1BL00-0ABO0) In the
‘Device overview’ the input addresses can be set. Here, the inputs of the signal modules have the
addresses %I0.0 to %I3.7. (— Device overview — DI 32x24VDC HF — 0...3)

U4 Siemens - startup_$7-1500

Project Edit View Insert Online

Tools Window Help

Totally Integrated Automation
PO

Gi yHsaveproject & X =2 5 X M2 *: G MM E R ¥ coonline ¥ cooffiine o A X || RTAL
startup_S7-1500 » Press Control [CPU 1516-3 PN/DP] -0 EX
Devices ‘E Topology view “j‘éh Network view Hﬁf Device view { Options [2[a]
= —— = - = ==
BN = | d¢ [Press Control | & (& . H Qs o Device overview =15
2 2
~
| " [] .. [Module R leddressu|Q addrelimlis | catalog = ;5_
SLsmitip 571500 & \1& & PM190W120/23.. O O ~|[search> iy | ]| ©
I Add new device Ky & ~ Press Control 0 1 =l 2
S & [MFileer =
o Devices & networks ~2 & 0 £ o
~ 13 Press Control [CPU 1516-3 PN/DP] & < T T—— : 4] ::| [~]|8
IIY pevice configuration » PROFINETinter.. 0 ) - cPU =
% Online & diagnostics DPinterface_1 0 ;ll ﬂ
= 3 4 = vimol
» g Program blocks n DI32x24VDCHF1 0 2 (0.3 -ur— g
» O Technology objects L Silacshts 5
: ONE3 @ Velue X » [ DI 16:x24VDC HF a
» g} External source files = 0 4 range: ‘il =||z
» (@ PLC tags K o & l0.32764]. » ‘a DI 16:x24VDC SRC BA S
e B » [ DI 32:24VDC BA
» ;ﬁ PLC data types = 15 0 6 ~ [l DI 32x24VDC HE
» (53 Watch and force tables = ARG JII. =
= 6ES7 521-1BLO0-0ABO =2
= Traces 0 8 - =
SR i > [moriezsovacea 3
Program info & > @moe a
A PLCalarms = » (@ DIDQ | |
E Textlists 0 % ll"' — (]
» [l Local modules o j\ Wi.‘ m‘l 5
» :,’ Common data 5 = ‘ T 5
» /5] Documentation settings a a
» (@ Languages & resources 1o o ] Dpevice: l;*
» i@ Online access | _|v| ‘ — i
» (5 Card Reader/USB memory Vi<l m | > ] L ‘ E =
v | Details view |8 Properties  [%}Info )| %l Diagnostics | —
J General || 10 tags ” System constants ” Texts ]
sl | » General ¥ = DI 32:24VDC HF
gl Program blocks (2] » module para... [‘ Gsteial =
| # Technology objects =|» inputo-31 Bl o . Order no.: 6ES7 521 TBLOO-OA'
External source files VRI v Bk ¥ Projectinformation MR |
4 Portal view =3 Overview |} sexings | &, press control .
e

SCE Training Curriculum

TIA Portal Module 020-011, Edition 04/2014
SCE_EN _020-011_R1404_Startup Programming with SIMATIC S7-1500

Page 44 of 79

To be used only in Educational and R&D Facilities
Unrestricted / © Siemens AG 2014. All Rights Reserved



SIEMENS

Industry Sector, IA&DT

7. Then, we drag signal module DQ 32x24VDC/0.5A ST with 32 digital outputs to Slot 3. (— Hardware
Catalog - DQ — DQ 32x24VDC/0.5A ST — 6ES7 522-1BL00-0ABO) In the ‘Device overview’ we
can set the addresses of the outputs. Here, the outputs of the signal module have the addresses
%00.0 to %03.7. (— Device overview— DQ 32x24VDC/0.5A ST — 0...3)

U4 Siemens - startup_S$7-1500

Project Edit View Insert Online

Options

Tools

Devices

Window  Help

G Q

v |1 startup_57-1500
B¢ Add new device
iy Devices & networks
~ 18 Press Control [CPU 1516-3 PN/DP]
IIY pevice configuration
%/ Online & diagnostics
» gl Program blocks
» (3 Technology objects
» [} External source files
» (@ PLCtags
» g PLC data types
» L‘,i Watch and force tables
% Traces
it Device proxydata

Program info
EAPLCalarms

E) Textlists
» [ Local modules
» f.i Common data

Documentation settings

» [ Languages & resources
» i Online access
» [ Card ReaderiUSB memory

Totally Integrated Automation
POR

v | Details view

Name
[l Program biocks
(% Technology objects
External source files

4 Portal view

GF Y saveproject & ¥ i =3 X D E: G 5 MG & ¥ Goonline ¥ Gooffline ﬁ?[ﬂ m x> 4] TAL
startup_S7-1500 » Press Control [CPU 1516-3 PN/DP] - EX
‘E Topology view H_Aﬂ_‘b Network view ‘mf Device view ‘ Options )
e _ — =
=¥ | d¢ |Press Control = = _._i [OF 24 =H Device overview ] i
) 7 (\ ‘; ¢ - Module R.. .. |laddress |Q address M ‘ Catalog §
;
£ .@& & odb PM190W120/23.. 0 0O E [search> ] fiiy | [T | 2
Q e
\96“ J_o“ . ~ Press Control 0o 1 [AFiteer i ::_v
& < & o » [mPm [A]]&
» PROFINETinter... 0 T =
» PROFINETinter... O ~ -
» (mcru
DPinterface 1 0 .. i o
4 > mol o
DI32x24VDCHF1 0 2 0. - [ 0Q =1
DQ 32:24VDCI05... 0 3 [o.3 ] » (1l DQ 8x24VDCI2A HF 13
‘ gl o\:r:“: » [l DQ 16x24VDCI0.5ABA g
B giS [0__22%64]_ + [ DQ 16:x24VDCI0 SAST @
= 7 s » [l DQ 32x24VDCI0.5A BA -
Ol i ~ [l DQ 32x24VDCI0.5AST =4
0l 2 [l 6657 522181000480 — |3
Ol » [ DQ 8x230VACI2A ST =
g » [l DQ 8x230VACISA ST | |
9 » [ DiiDQ L
o o ol
» A 3] =
TR <1 |
0 [<] i I[>] 3
i v ‘ Information o
o 7 [~ 1
L o | pevice: o]
| : [+l —E _[+] I
(i<l w ] [> & = <] [ ] [>] =
!3 Properties H"_i.ilnfo y]l_‘ij Diagnostics | =
J General || 10 tags H System constants H Texts [
| cenerai Ej 2 ’ = DQ 32x24VDCI0.5A S
g » Module para.. | bt
= Orderno:  [6ES7 522-1BLO0-0A
= .’ Quiputg 3t :7J; Project information e E
[vfcl” w5 [vJ<] [0 >
Overview I Y Settings I,ﬂ] Press Control o 0 was saved
b
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8. We now drag signal module Al 8xU/I/RTD/TC ST with 8 analog input channels to Slot 4. (—
Hardware Catalog — Al — Al 8xU/I/RTD/TC ST — 6ES7 531-7KF00-0ABO) In the ‘Device
overview’ we can set the addresses of the analog channels. Here, the inputs of the signal module
have the addresses %IW4 to %IW18. (— Device overview — Al 8xU/I/RTD/TC ST — 4...19)

U4 Siemens - startup_S$7-1500

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation

G Bl saveproject @ X =2 = X M2 [{ S ME E R ¥ coonline {F cooifine fo [N I ¥  [) PORTAL
startup_S7-1500 » Press Control [CPU 1516-3 PN/DP] - X
opology view etwork view evice view ptions 2
Topol i N k vi Devi i Opti (2]
— - - F3
=¥ | d¢ |Press Control = = @ H Qs =H Device overview =) Bl
. . 2 2] [Module R Tioddress [Qadare] | 2] Catalog = 3
v _] startup_S7-1500 iE=] PM190W120/23.. 0 0O ~|[search> iy | it | o
I Add new device [ ~ Press Control 0 1 =z |3
h, Devices & networks = [MFilter g
s » [ P a
~ Ll Press Control [CPU 1516-3 PN/DP] » PROFINETinter... O I
IY Device configuration » PROFINETinter... O L ==
% Online & diagnostics DPinterface 1 0 12 4. oy 9l
- = » [@ol
» ;,. Program blockf DI32x24VDCHF.1 0 2 0.3 » g 00 g
»ibgifechnologyobjects DQ 32:24VDCI05... 0 3 0.3 » [ DUD H
kit Extemalsotiice tles : ASXUIRTDICST.. 0 4 [4.19] A g
» [@ PLCtags 5 T v @A A
» (g PLC data types 3 n o &  rangh ABWIRTDITCST 1 Ml AlSXIRTDIC ST 2
» [ Watch and force tables 1 2 o 7 [0.32752] [l 6Es75317kF00.0480 L
% Traces = » (g Al 8xUl HS 52
r =
» f;_ Device proxy data 0 9 5 ;Jl aa a
Program info » [l Communication modules 3
S g » [ Technology modules ||
it 9 » [ Interface modules (i}
= (]
» [l Local modules 0 ?
» [§§ Common data g - 5
» /5] Documentation settings g M ‘ Information a
» (@ Languages & resources | r,} i £ Device: l;_
» [jah Online access | - | ||
» (5 Card Reader/USB memory V<! L [>8 ] L ‘ > =
v | Details view |8 Properties  [%}Info 1| %l Diagnostics |
J General || 10 tags " System constants ” Texts I
il » General i = Al SxUIIRTDITC ST
[ Frogram blacks [2]» Module pera... [‘ General =
(3% Technology objects =|» inputo-7 Bl Order no.: 6ES7 531-7KF00-0A
— s —_~___ ¥ Projectinformation I ————————C.
External source files YII B 1} i [vl<]| It >
4 Portal view 22 Overview I Y settings h—h Press Control v The project startup_
R
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9. As the last step, we drag the signal module AQ 4xU/l ST with 4 analog output channels to Slot 5.
(— Hardware Catalog — AQ — AQ 4xU/I ST — 6ES7 532-5HD00-0ABO) In the ‘Device overview’
we can set the addresses of the analog channels. Here, the outputs of the signal module have the
addresses %0OW4 to %OW10. (— Device overview — AQ 4xU/I ST — 4...11)

U4 Siemens - startup_$7-1500

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation

Gi yHsaveproject & X =2 5 X M2 *: G MM E R ¥ coonline ¥ cooffiine o A X || PORTAL
startup_S7-1500 » Press Control [CPU 1516-3 PN/DP] -
Devices ‘E Topology view “j‘éﬂ Network view Hﬁf Device view { Options 2]
P — - S = = ==
HQO O 2| d¢ [Press Control = & H Qs = Device overview =15
2 2
| 5 N gt &% [ 2/ [Module % | [{address [Qaddress] || Catalog 3
v [ startup_S7-1500 [2] v PM190W12023.. 0 O ~|[search> iy | i) | ©
I Add new device ~ Press Control o 1 =| @riter 3
o Devices & networks 0 e s
~ [ Press Control [CPU 1516-3 PN/DP] » PROFINETinter... O ALl B
JIY Device configuration > PROFINETTter. 1B » a ES L
@ Online & diagnostics el i &l
= » [@ol
¥ ;ﬂ' frogmmblocks DI32X4VDCHF1 0 2 0.3 < o = e
» Ll Technology objects DQ 32:24VDCI05.. 0 3 0.3 = ; El
» g} External source files = Al SXUNRDITCST.. © 4 4.19 b \«ﬂ ibg -
» (@ PLCtags L I >mA g
- 9 - AQ 4xUN ST_1 G ST | [R=A >
» ',ﬁ PLC data types - B 01l 6 OVaIue R i
» (52 Watch and force tables i = o Ll AQ 4 =
5 Traces - (ot oas0lt ) [ 657 532-5HD00-0AB0 =
» [, Device proxy data TG M AU H
B Frogramin : » [ Communication modules F
CAPLCalarms » _@ Technology modules L
] Text lists 0 » [ Interface modules L)
& 0
» [ Local modules & E
» [§§ Common data S - 5
» /] Documentation settings = M ‘ Information a
» (@ Languages & resources | 1o 0 ] Dpevice: l;*
» [y Online access | _v| ‘ |~ i
» (5 Card Reader/USB memory v w | [>8 Tl Ll ] > =
v | Details view |8 Properties  [%i}Info )| %l Diagnostics |
J General || 10 tags " System constants ” Texts I
Name v EERER o A AQ 4xUll ST
[ Program blocks (2] » module para... [ Gsteial =
3 Technology objects » Output0-3 i P ’
- 2 — | Projectinformation |
External source files l" [ (“ m ‘ B d [

4 Portal view I Y settings h—h Press Control
e
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Option 2: Detecting the hardware configuration online

The complete hardware configuration for each controller is stored in the TIA Portal project. It is important
regarding error search and is part of a complete plant documentation. In the second variant, we
generate the configuration by connecting ourselves to the controller and have the configuration detected
online by the TIA Portal.

10. First, we ‘Add (a) new device’ with the device name 'Press control‘. To this end, we select from
the catalog an ‘Unspecified CPU 1500’ with the general order number ‘6ES7 5XX-XXXXX-XXXX’.
(— Add new device — Press control — Controller - SIMATIC S7-1500 — CPU — Unspecified
CPU 1500 — 6ES7 5XX-XXXX-XXXX — V1.5 — Add)

U4 Siemens - startup_S7-1500 —m X

Totally Integrated Automation
PORTAL

]\\} Add new device
¥

Devices & | Show all devices | Press Control
i networks
Add new device Fr—— ~ [ Controllers Device: =
» [ simamc s7-1200
~ [ SIMATIC 57-1500
~ [ cru

» [ CPU1511-1 PN

» [ cPu1513-1 PN

» [ cPU1515-2 PN

» (1§ CPU 1516-3 PNIDP

Controllers

Unspecified CPU 1500

3

» [l CPU 15184 PNIDP Orderno:  [6ES7 5000000000 |

- HM » [ CPU 1516F-3 PNIDP ersiont [vis =l

Configure networks | » [ CPU 15187 PNIDP V1.5 |
v [ Unspecified CPU 1500 Description: =

[ 16E57 5300000030004 Unspecified CPU 1500

» (@ SIMATIC 57-300

» (@ SIMATIC 57400
Fidais » [ SIMATIC ET200 CPU
» [l Device Proxy

W

Short description of the device

P Project view Opened project: C:\Users\mde\Documents\Automatisierung\startup_57-1500\startup_S7-1500
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11. The software now changes automatically to the project view with the opened hardware configuration
in the device view. Here, the TIA Portal recommends having the configuration of the connected
device ‘detect(ed)‘. (— detect)

U4 Siemens - startup_S$7-1500

Project Edit View Insert Online

3F (% [ saveproject 5

Options

Tools Window Help

Totally Integrated Automation
PO

Devices

0 ©

v [ ] startup_57-1500
B¢ Add new device
iy Devices & networks
~ 1§ Press Control [Unspecific CPU 1500]
IIY Device configuration
» gl Program blocks
» [ Technology objects
» g} External source files
» (@ PLCtags
» [ PLC data types
» (55 Watch and force tables
% Traces
» il Device proxy data
o Program info
PLCalarms

Text lists
» Ul Local modules
» (4§ Common data
Documentation settings
» [ Languages & resources
» i Online access
» [ Card Reader/USB memory

v | Details view

Name

5! Program bl

(]

4 Portal view Overview
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X D [ SMEE R ¥ coonline ¥ Gooffine £ [N [ > H (] RTAL
‘5"’ Topology view Hﬁb Network view H’ﬂf Device view ‘ Options SE]
= S — — o = |
= | d¢ [Press contral I~ & \é @ & [100% [+ = Devica o e Ol
T - =3
Al T [wodie ~|[Catalog |3
. [<search> |y | it E
L ER LS [ Filter g
» (@ PM 2
v v w » (@ Ps
0 2 3 4 6 7 »mcru o]
& » (@i
Rail_0 . = 5
- » . mDbQ ;
& » (5 DiiDQ ®
2 » @A 4
» [mAQ T
» Ll Communication med... =
» (g Technol dul =
The device is not specified. MECTo00y mocties i
» L@ Interface modules )
— Please use the to specify the CPU, %
= or detect the configuration of the connected device.
i 2 _[v m
<] n [ [<[u] [> =
‘ ~ |5
7 [ M [>]]3
| 'S properties  [*i}Info 1| % Diagnostics [<] E>lls
v ‘ Information 3
_J Device information H Connection information H Alarm display } 5 5 -1
Device: =
All devices offline .
¥¢ onlin.. Ta Opers.. Devicelmodule Message Details Help ‘é
Orderno: | [l
<[ w I
| £, Press control v Project startup_S7-1500 opened.
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12. In the following dialog, first select ‘PN/IE’ as the type of the PG/PC interface, and then the network
card that was previously set as PG/PC interface. After ‘Refresh’ of the accessible stations, you
should now see your ‘CPU 1516-3 PN/DP’ with the address 192.168.0.1, and select it as the target
device. Click on ‘Detect’. (— Type of PG/PC interface: PN/IE — PG/PC interface: ...... — Refresh
— CPU 1516-3 PN/DP — Detect)

‘Hardware aétédfbn for ﬁress‘t_ontrolr

Type ofthe PGIPCinterface: | §_PNIIE [+
— PGIPC interface: ||l Realtek PCle GBE Family Controller [+ © {E!
Compatible accessible nodes of the selected interface:
Device Device type Type Address MAC address
PLC_1 CPU 1516-3 PNIDP  PNIIE 192.168.0.1 00-1B-1B-13-67-0B
[ |Flash LED
} Refresh {
Online status information:
Scan and information retrieval completed. \E
[v]
[|Display only problem reports
Detect ‘ ’ Cancel ]
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13. Now, all modules in the hardware configuration are displayed in the device view. Only the power
module PM190W 120/230VAC has no connection to the backplane and has to be dragged
manually from the hardware catalog to Slot O for that reason.

(— Hardware Catalog —-» PM — PM190W 120/230VAC — 6EP1333-4BA00)

4 Siemens - startup_S7-1500

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
P

G Rl saveproject & ¥ 2 B X e G T MG E R Y coonline ¥ Goofffine & mmeE x 4 ORTAL
artup 00 Press Control [CP 6-3 PN/DP
Devices [E Topology view ”5& Network view M]Y Device view \ Options [2[)
=3 [PEmE———) T [ - 5 =
OO 2| #¢ [Fress control -] & (&l & [100% ~ =4 | [ Device overview =1k
: A~
N o & = 2] [Module v | Catalog 3
£ 7 & T wtll®
~ ] startup_$7-1500 MM G N e | iy | it |
B Add new device s\oc R & & 5 : — |8
AR YR\ N ~ Press Control E [Filter =
s Devices & networks 5 > P — 2 s
~ [ Press Control [CPU 1516-3 PN/DP] <> ® TTETETE [ B
x x » Ll PM70W 120i230VAC
JIY Device configuration ) PROFINETinte. S L
[ Afl|nd ~ [l PM 190W 1201230VAC
% Online & diagnostics Prnter 1 . 9
» Lz Pragrom bick E : s MEEEETE o
el Croram blocks ) L DI3224VDCHE_ | ) 1 o s
» 3 Technology objects Rail_0 i os2anncos | A% =
» External source files i Al 8XUNRTDITC ST, < ‘«ﬂ = g
» (@ PLC tags a s
- AQ 4xUN ST_1 » IR D 3
» (g PLC data types ;{l Q
» [ Watch and force tables i By =
% Traces 4 a Al 5_{
» (3. Device proxy data 5 ;ll L2 a
B rogram info » [l Communication modules -
EAPICalarns » [ Technology modules | |
] Textlists - [ - |+ | » (@ interface modules (W}
» [ Local modules < L ] DlEl Tclul E B
» [§§ Common data |g Properties "*_l.‘. Info &) I'_i-J Diagnostics | - 5
» (5] Documentation settings T : =T - = v | Information ]
Device information Connection information Alarm displa
y Z [~
» Languages & resources " . Device: 2
e onnE e All devices offline
» i Card ReaderlUSB memory 97 Onlin... T Opera.. Devicelmodule Message Details Help =
v | Details view PM 190W 120230V,
Order no.: 6EP1333-4BA00 E
<] i ]

4 Portal view Overview | £, press control Vv ‘DPinterface’ will be created!
—l
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14. Inthe ‘Device overview’ we can set the addresses of the digital and analog channels
correspondingly. Here, the inputs of the digital signal module are assigned the addresses %10.0 to
%I3.7, the outputs of the digital signal module the addresses %00.0 to %03.7. The analog inputs
are assigned the addresses %IW4 to %IW18 and the analog outputs the addresses %OW4 to
%0OW10 (— Device overview - 0...3—>0...3 > 4... 19 5 4...11)

U4 Siemens - startup_S$7-1500

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation

G Bl seveproject @ M = 5 X W2 *: [ MM E R ¥ coonline ¥ cooffine fo [M [ ¥ ] PORTAL
startup_S7-1500 » Press Control [CPU 1516-3 PN/DP] - X
Devices ‘E Topology view ﬂi-,, Network view ”ﬁf Device view ‘ Options SE]
3 T T . - - =y
EX-X-) =¥ | d¢ |Press Control i = Device overview = %'...
~ =
= 2 - |Module Rack Slot I address | Q address M J Catalog 3
~ [ starwp_s7-1500 3 PM190W120/230... O 0 [a][search> |y ] ]| 2
I Add new device ‘ ~ Press Control 0 1 (=] Fileer z
y Devices & networks = o 17 < =
r v @ v @
~ L EreasContl ORI NG » PROFINETinterf.. 0 1x1 T
IIY Device configuration a S|l
» PROFINETinterf.. 0 1x2 N —
%) Online & diagnostics o - Sl 57
interface_1 0 1x3
» gl Program blocks 6 Weerissz4. o
3‘* g ‘. DI32X24VDCHF_1 0 2 0.3 » (@ Ps =
» F* Technology objects DQ 32x24VDCI05... O 3 0.3 5 Cf- e H
bl Exteinol source ki L Al BXUIIRIDITCST_1 0 4 4..19 » ol g
» e PLCtags AQ 4xUII ST_1 0 5 4.1 » @D &
» Lig PLC data types M 0Q
0 6 O valve X DiiDQ
» [2 Watch and force tables e L] =
9 Z 2 @ A S
% Traces g B [0.32760. M =
» (3} Device proxy dsta = = v 2
508 Program info = = » ;m Communicationm... |&
EAPCalEe | . = | » (@ Technology modues ||
i Textlists v [« ] » (@ interface modules  [L[]
» [ Local modules < w ] BEERAl m. ] B T
I~ . 1 - = 5 [<] [T s
» ¢ Common data ‘3 Properties Hglnfo y"ﬂ Diagnostics | = 2
» /] Documentation settings PR 5 e . = M 1 Information a
foos _J Device information H Connection information ” Alarm display j Z PR
» [@ Languages & resources e Device: |
» i Online access
» 5 Card Reader/USB memory ¢ Onlin.. T Opera.. Deviceimodule Message Details Help =
(<] i i3]
v \ Details view PM 190W
Order no.: 6EP1 333@
<[ m ] [>

4 Portal view £ Ovenview | 4, Press control V' 'DP interface’ wil be created!
LIk
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15. For the software to later access the correct CPU, the IP address and the subnet mask have to be

set.

(— Press control — Properties— General - PROFINET interface [X1] — Ethernet addresses —
Set IP address in the project — IP address: 192.168.0.1 — Subnet mask: 255.255.255.0)

(refer also to: Setting the Programming Interface)

T4 Siemens - startup_S7-1500

Project Edit View Insert Online Options Tools Window Help

Totally Integrated Autorr*;aéion

Ui Y H sveproject & X = B X D22 Gi 5 M E B R ¥ coonline F coofiine o BB x ] RTAL
startup_S7-1500 » Press Control [CPU 1516-3 PN/DP] - X
Devices ‘E Topology view H_@ Network view ‘mf Device view ‘ Options 3]
. . ) . = — M F3
QOO = | d¢ [Press Control = & @ tH @ s [100% =] = SIE;
- S Tt S 2
5 & é& & [a| = | v catalog £
7 25 < = =
71 < X SO Mmearcm G mtll®
~ 3 startup_57-1500 (] & lf\o & & & ‘g [Search> fiy | ] | ©
I Add new device & R @)\ Y = ; 8
8 Devices & networks & &8 P 8 gf‘ et 2
~ [ Press Control [CPU 1516-3 PN/DP] & L =
> v v v » (@ Ps
JIY Device configuration | e L
%/ Online & diagnostics 6 7 L > Lmcru wl
» gl Program blocks % a Dl o
» (3 Technology objects » :!l D? g‘
» g} External source files * M 0DQ z
» (@ PLCtags b CR
= @
» [ PLC data types 3 < -!erQ
» [55 Watch and force tables E 'JIG) 4l ST =
= 6ES7 532-5HDO0-0ABO [
2 Traces .
» 3l Device proxy data R ac e 3_“
B9 Program info I _“é » ,“' Communication modules 3
4 PLCalarms < B » [ Technology modules | |
& Textlists S Properties | %, Info _i)Jlﬂ Diagnostics | » [ Interface modules L
M £
r’hﬂ Local modules J General H 10 tags H System constants H Texts ‘ =
—— — Fl
2t common dat » General [~ [ Addnewsubnet | | information =
» 5[] Documentation settings 2 = e e
= ~ PROFINETinterface [X1] 7 ~
» [@ Languages & resources | Device: ol
Py General 3 IP protocol — e
» g Online access ] |= [=
» [ Card Reader/USE memory v stemetaddressts B 5
— Time synchroniztion ‘ i (® SetIPaddress in the project
v | Details view - 4 " (=N ot _ — i
perating mode i IPaddress: | 192 . 168 .0 .1 |
» Advanced options » 0 ; T e
Name Web server access I subnetmask: | 255 . 255 . 255 . 0| AQ 4xUIl ST
2 Program blocks Hardware identifier [use router
& Technology objects » PROFINETinterface [X2] ress: [0 0 o .o | Orderno:  [6ES7 532-5HD00-0AF o |
= | — - e i e
ExETTHsoufCeies |} DPinterface [X3] [v] () IPaddress is set directly st the device [vI<] [ B

. Y Settings

4 Portal view =2 Overview

Note:

| £, press control
—

In this example, we connect the PROFINET interface [X1] with one of the 2 ports.
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16. Since in modern programming we don’t program with absolute addresses but with tags, here we
have to specify the global PLC tags.

These global PLC tags are descriptive names with a comment for those inputs and outputs that are used
in the program. Later, during programming, the global PLC tags can be accessed by means of this
name. These global tags can be used in the entire program in all blocks.

To this end, select in the program tree the ‘Press Control [CPU 1516-3 PN/DP]’ and the ‘PLC tags’.
Then open the ‘Default tag table’ with a double click and enter the names for the inputs and outputs as
shown below. (— Press Control[CPU 1516-3 PN/DP] — PLC tags— Default tag table)

U4 Siemens - startup_S$7-1500

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation

13§ % B save project X e [ Ji 1] R & coonline ¥ Gooffiine £, (M [ 3 — || PORTAL
startup_S7-1500 » Press Control [CPU 1516-3 PN/DP] » PLCtags » Default tag table [55] - X
Devices [@ Tags H & User constants Hg\ System constants ‘ Options =
= s ot - ==
OO B FF TR =1 =
Default tag table v ‘ Find and replace 2
v | 1 startup_57-1500 (] Name e Address Retain | Visibl.. Acces.. Comment
I Add new device I @ EsToP %10.0 ™ Feedback EMERGENCY STOP (NC) Find: ':]_-‘I
fy Devices & networks 2 as3 %03 - M  startbutton (NO) [ I~ &
~ @i Press Control [CPU 1516-3 PN/DP] = @as %10.4 =) [  sensor protection grid closed (NO) 2
IIY Device configuration 4 a[m | [E]) %qo.0 [+ =) M  Extend cyfinder A a
= > S = o = = [[IMatch case
% Online & diagnostics 5 Add ne: v v =
» gl Program blocks
» [ Technology objects
» [} External source files
~ [ PLCtags =
%5 Showall tags
I Add new tag table
%4 Default tag table [55] §
» g PLC data types =
» [ Watch and force tables e - electi
—- [« i I[>
=& Traces ® Down
» B Device prowydata \g Properties H:‘* Info &) “ '] Diagnostics |
8} Program info [ General | O
[ PLCalarms ml = - & [
& Textlists 4 Tag =
» [l Local modules = - gl Feplacewth
» [4§ Common data = anot [ 2]
» [5 Documentation settinas (o " ' | Replace | replace al
P “ Name: |MO | e L
v | Details view C = = -
i Data type: | Bool 5‘} v ‘ Languages & resources
N = =
7 Address: |%Q0.0 [+ =
Name Details jo res ‘ITQA — 2 Editing language: =
=l Alsx TCST 1Al 26 L_IReta) - = ==l
pEl A8 U—'-pmJ“j EHAE 260 ad cremed ~ [English (United States) [+] [
AQ_4xU_I_ST_1[A0] 261 v Comment: |Extend cylinder A | — [+
Rili ; i . I > | | [« 1< i >
4 Portal view £ Overview |} setings ghy Press Control | 3 Default tag t... v The project startup_57-1500 was saved...
e
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17. In this manner, the program sequence is written to blocks. The organization block Main [OB1}
exists by default. OB1 represents the interface to the CPU’s operating system. OB1 is called
automatically and processed cyclically by the operating system. From this organization block,
additional blocks can be called in turn for structured programming; for example, the function Press
Program [FC1]. The purpose is: breaking down a task into partial tasks that can then be solved and
tested in their functionality more simply.

Program structure of the example:

Main organization
block [OB1]

Block called cyclically
by the operating
system. In this case
the call of the Program
press function [FC1]

Network 1:  Call Frogramm press

wa
“Programm press”

3
£
b
1
H
A 4

— Program press
function [FC1])

In this example
contains the actual
program to control the
press. Is called by

Main [OB1].
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18. To create the function Press Program [FC1] select in the program tree ‘Press Control[CPU 1516-3

PN/DPY and ‘Program blocks’. Then, double click on ‘Add new block’.
(— Press Control[CPU 1516-3 PN/DP] — Program blocks — Add new block)

U4 Siemens -

startup_S7-1500

Project Edit View Insert Online

5 (Y saveproject & =

Devices

Options
X D202 W 5

Project tree o 4

Tools Window Help

T

B R ¥ Goonline ¥ Gooffine fo [N [ 2 [}

Totally Integrated Automation
POR

TAL

[Gl Tags “ & User constants H,E System constants l

Options

50O

v 7 startup_S7-1500
B Add new device
s Devices & networks

IIY Device configuration
% Online & diagnostics
v gl Program blocks
o v o
& Main [0B1]
» [ Technology objects
» [} External source files
v [ PLCtags
%5 Showall tags
B Add new tag table
%4 Defaulttag table [55]
» g PLC data types
» (2 Watch and force tables
% Traces
» (5l Device proxy data
S8 Program info
LA PLCalarms
E) Textlists
» (7@ Local modules

- :m Press Control [CPU 1516-3 PN/DP]

Default tag table

A Name

<@ E-STOP
@ s3
< 81
@ Mo

WmoB W -

e Address
%l0.0
%l0.3
%10.4

[E] %qo.0

=

Retain  Visibl...

IRRE®

Acces...

Comment

Feedback EMERGENCY STOP (NC)
Start button (NO)

Sensor protection grid closed (NO)
Extend cylinder A

INNRE

A
="

(<l

I[>

|~ [Find and replace

syse kit

Find:

[[IMatch case

~ || General

} G, Properties

“'_i.ilnfo y{lﬂ Diagnostics |

® Dpown
O vp

Tag

v

v | Details view

Name

Tag

General

Name:

Data type:

Address:

Comment:

4 Portal view 22 Overview

I Y settings 1y Press Control

| % pefault tag t...
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: [mo

: |Bool

Replace with:

L [+

| %Q0.0

Dkemined

: | Extend cylinder A

saueiqr] £

Editing language:

[English (United States) [+] [

<| i

1[5

MmE

<]
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19. From the selection, select ‘Function (FC)’ and assign the name ‘Press Program‘. As
programming language we specify ‘FBD’. Numbering is performed automatically. Since this FC1 is
called later under its symbolic name anyhow, the number is not that important any longer. Accept
the inputs with ‘OK’.

(— Function (FC) — Press Program — FBD — OK)

"Add new block

Name:
l Press Program

Language: {[FBD F]
% Number: | [Z]
Organizmtion () Manual
Yk (®) Automatic

#‘B Description:

5 Functions are code blocks or subroutjnes without dedicated memory.
Function block

2

Function

&

Data block

More...

> [Additional information

[¥)Add new and open OK I'|  cancel |
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20. The block ‘Press Program[FC1]’ is opened automatically. Before the program can be written, the
block interface has to be declared. When the interface is declared, the local tags -known only in this
block- are specified.

The tags are divided into two groups:

¢ Block parameters that form the block interface for the call in the program.

Type Designation  Function Available in
Input parameters Input Parameters whose values are  Functions, function blocks, and some
read by the block. types of organization blocks
Output parameters Output / Parameters whose values are  Functions and function blocks
Return written by the block.
In/Out parameters InOut A parameter whose value is read Functions and function blocks

by the block when it is called and
is written back by the block to
the same parameter after it is
processed.

¢ Local data that is used for saving intermediate results.

Type Designation  Function Available in

Temporary local data Temp Tags that are used to store Functions, function blocks, and
temporary intermediate results. organization blocks
Temporary local data is retained
for one cycle only.

Static local data Static Tags that are used for saving ~ Function blocks
static intermediate results in the
instance data block. Static data
is retained until it is overwritten,
which may be after several
cycles.

Constant Constant Constants with declared Functions, function blocks, and
symbolic names that are used  Organization blocks
within the block.
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21. When the local tags are declared, the following tags are needed for our example.

Input:

emergency_stop The EMERGENCY STOP monitoring is entered here
start The start button is entered here
sensor_protection_grid The status of the protection-grid sensor is entered here
Output:

press_cylinder The status for the press cylinder output is written here

All tags are of the type ‘Bool’; i.e., binary tags that only have the state ‘0’ (false) or ‘1’ (true).
All local tags should be provided with a sufficient commentary for better understanding.

U4 Siemens - startup_S$7-1500

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
P

CF (HEl saveproject 3 ¥ = 5 X D E: GG T MG I3  coonline ¥ cooffiine Ao [ I 2 || ORTAL
startup_57-1500 » Press Control [CPU 1516-3 PN/DP] » Program blocks » Press Program [FC1] - X
Devices Options )
50O 2lavss e c0Epa 8 C0aRT =N &7 B =N H
Press Program v ‘ Favorites 5
v | ] startup_S7-1500 ~ Name Data type Default value Comment g
% = =i a1 = -
I Add new device 1 40 v Input ~ & - ol = |3
oy Devices & networks 2 @@= [emergencystop | Bool ] EMERGENCY-STOP monitoring (=] Ll
~ (1§ Press Control [CPU 1516-3 PN/DP] : @an start Bool start button 1 A
IIY Device configuration 4 @@= sensor_protection grid  Bool status of the protection-grid sensor s
&
%/ Online & diagnostics 5 ®  <ddne =
~ g Program blocks 6 41 v Output 12
B Add new block 7 a@as= press_cylinder Bool press cylinder =
4 Main [0B1] =l . Add new> v | Basic instructions -?
4 Press Program [FC1] 9 <@ v InOut Name. Descripf 2
» [ Technology objects 10 = <Add news » [] General 3
» @} External source files 11 4 v Temp » [l Bit logic operations ||
~.@PLCtags 0 <Add ne » [@] Timer operations (]
% Show all tags 13 40 v Constant » [+ Counter operations g
I Add new tag table 14 » <Add neve » ['¢] Comparator operations 8
% Default tag table [55] 15 40 v Return g » [%] Math functions 2
» Lig PLC data types el e » [ Move operations
» (53 Watch and force tables » B C ion operati .
2 Traces |8\ Properties  [%}Info )| %l Diagnostics | » 5 Program control operati...
e B
4 & Devicenloxy data Gaaral » L5 Word logic operations
=kj Program info M T » %5 Shiftand rotate
e General ] bt ;
CAPLCalarms e . General ‘ —| » e Additional instructions
£ Textlists {iB) Susmbutes =
v | Details view - :
“ Name |emergency_stop |
1 | = Er i B
Name Address » B 2oc! e ] - —
Defaultvalue | | > | Extended instructions
Startvalue | | > | Technology
Comment | EMERGENCY-STOP monitoring | [+ ]> | Communication

4 Portal view =2 Overview I Y Settings I&: Press Control IP‘ Default tag t... I:‘- Press Program ¥ The project startup_57-1500 was saved...
s

Note:
To prevent mistaking these tags with PLC tags, local tags are written here in the lower case.
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22. After we declared the local tags, we can start programming. For the sake of clarity, we program in

L
>

networks. We can add a new network by clicking on the W ‘Add network’ symbol. Just like the

block itself, each network should be documented at least in the title line. If a longer text is needed
for the description, the ‘Comment’ field can be used also.

For creating our solution, we need an ‘&’ for an AND logic operation. It is located under ‘Basic

instructions’ in the folder ‘Bit logic operations’. By pointing the mouse to an object such as ﬂ &
detail information about this object is provided.

(— Basic instructions — Bit logic operations — & 3")
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23. For online help to be displayed in a window regarding this object, click on the blue colored text in

the brief description of the symbol ﬂ & (—>&AND logic operation)

A Semens - startup_S7-1500

Bl M Information System S ‘egrated Automation
PO

[ [ | saveproject &1 X | = RTAL
R el &
Devices Ty Examples Seealso Hisioy Extra
P Inhatlt | Index | Suchen | Favoriten B
GO Q ot o] cucton ot m? n
E M Introduction to the TIA Portal - &: AND |°g|c operatlon = E as £
& M Edting projects %
SLsmitip 571500 i M Editing devices and networks al-al= 8
Il Add new device & _]] Programming a PLC - Description 2
gﬁn Devices & networks i ] C"EBﬁ"Q 8 user program. You can use the instruction "AND logic operation™to query the signal states of two or more specified operands and =
~ Ll Press Control [CPU 1516, = M Displaying program information evaluate them according to the AND truth table. A
]]Y Device configuration : E .?::::g:‘seﬁﬁ?:;f:es Ifthe signal state of all the operands is "1", then the condition is fulfilled and the instruction returns the result *1". If the E
% Online & diagnostics ‘ B Corfiguring alams ‘ signal state of one of the operands is 0", then the condition is not fulfilled and the instruction generates the result "0". nstructions g‘
i bogamlocks % M Using Team Enginesring E Desi [
I Add new block 7 M Programming examples Parameters =
4 Main [0B1] © || References The following table shows the ofthei ion "AND logic ion™: :
- Jic operations =
4 Press Program [FC1 & ] References (57-1200, 57-1 - — aclll®
» r_‘ chnoloay b ® ! General of t| D Data type Memory area Description i -
. & ] Basic instructions (57-1 1 OR (=
=
» @} External source files M LAD (57-1200, S7- $7-1200 $7-1500 EXC L
v @ PLCtags = 1] FBD (571200, S7- = Ass LU
4@ Showall tags EHi| 5-'2'?'2,3%&?' <Operand> Input BOOL 1,Q,M,D,L 1,Q,M,D,L,T,C | The operand =] Neg 5
I Add new tag table 3 log indicates the bit Bl Res. |2
%4 Defoult tag table [ = A"?Z}";{“I‘o' g ol B] sec (B
s >=1: 1 state will be
» F‘Ld PLC data types P ORtuthta queried T_BF set | |
» ?:QWa(ch and force table P x: ExcLus SET_EBF
% Traces & excLusiv ;
Device proxydata [P Inset input Example
2§ Program info = T‘Z';:r""?" The following example shows how the instruction works: -
A PLC alarms B /- Negate N -
2 R Resetor “Tagin 1" TR il
v | Details view 2 5: Setoutp PO -
P SET_BF:S ~ “Tagln_2"- G
<& m J » m”” ]
Name ‘ — -
7| cxtenued instructions
<[ i 0[5>] [100% [+] : > | Technology
| @ Properties H"ﬁ, Info &) ]l 2| Diagnostics | > | Communication

4 Portal view Overview I Y settings Iﬂﬁ Press Control I?‘ Defaulttag t... I:I- Press Program ¥ The project startu
—

Note:

At this point, inform yourself in detail through Online Help regarding the function and wiring of ﬂ £ AND
logic operation.
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24. With the mouse, drag ﬂ £ to below the commentary in Network 1. (— ﬁ S‘)

74 Siemens - startup_S7-1500 -

P«:jeu Edit  View Irm.:n Onlim‘omions Tools Window Help el \ntegeated Automation
i il seveprojecr @ X '8 o X M2 [ J WO

o

startup_S7-1500
Devices | Options
P00 = d B S= = gy v & T H =
Press Program v | Favorites
w ] starup_S7-1500 A Neme Data type Default value Comment
B Add new device 1 @~ Input s > @ 4
b Devices & networks 2 @  emergencystop Bool ) EMERGENCY-STOP monitoring 2
~ 13l Press Control [CPU 1516-3 PN/DP] 3 @-» start Bool start button
Y Device configuration 4 @=  sensor_protection_grid  Bool status of the protection-grid sensor 3 E ]
¥ Online & diagnostics TR v | Basic instructions ]
w 'zl Program blocks & st 7} A4 -0 = 4] Neme
¥ Add new block ]
& Moin [0B1 v Block title: A1 [l General =
in [0B1] - =] ~ i) sitlogic operations ed
% Press Program [Fc1] L — e ANC i 1
| » L Technology objects v 3 Network 1: B >=1 ORIl |¥
s » G External source files = & x EXC hd
1 v @ PLCags & - Ass Lk
% showalltags - - BT {i=] Nee |5
B Add new tag table . & R Res. |2
; 3 PR 2.
g Default tag table [55] o - w AND logic operation [Shift+F2] 8 -is) set |G|
» (g PLC data types - 7 seTer Set ]
» :\'mtch and force tables 1 €7 reseTer Res BB
o Traces i sr Set
» 5, Device proxydata v Network2: s Res
% program info - & - Sca
EAPLCalarms & N Sca
&) Text lists bl & -ir)- Set
v | Details view £ -In)- Set
£ e mG Scal¥
< >
Name Address ] =
v | > | Extended instructions
§ 100% ~! > | Technology
: operties |’ Info i) | %! Diagnos mmunication
G, Properti %1 Info &) | Ll Di t > | Col nicati
4 Portal view =3 Overview | sexings | & Press control | 35 Oefaulttag e | & press Program
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25. Next, we highlight the output of the AND block

the Favorites. (—

and double click on the 1! Assignment in

right input — Favorites — -1 Assignment)

iemens - startup_S7-1500
Prohject Edit View Insert Online B Options  Tools. \M_n'\‘iow Help ) Totally Integrated Automation
GF (Bl saveproject S5 M = =B X e @: g T M E E R ¥ coonline ¥ Gooffiine & mE x H0 PORTAL
artup 00 Pre ontrol [CP DP Progra Press Prog |
Devices Options
= - 4 o= ¢ = 4 = |3
50O ladsz e cOBRA:@:HU C:ABT % &7 K El =]
Press Program v l Favorites 5
v | ] startup_S7-1500 ~ Name Data type Default value Comment g
v =l = 7] -
& Add new device 1 <@ v Input = * | - ol b (3
o Devices & networks 2 a-s emergency_stop Bool 3] EMERGENCY-STOP monitoring = L
~ [ Press Control [CPU 1516-3 PN/DP] : as start Bool start button ol
[h‘ Device configuration 4 as= sensor_protection_grid Bool status of the protection-grid sensor D [Shift+F7] E
% Online & diagnostics TR v |Basic i i B
v l-g Program blocks & s 4 - = ] rr Dol
¢ Add new block — Tt
2 Wisin [0B1 ~ Block title: @] > B Genenl ‘L‘ S
in O3] = | + il sitlogic operations =¥
4 Press Program [FC1] = ANC |3
» (3 Technology objects v 3 Network 1: orl |5
» [ External source files - exc Lt
v & PLCtags — Ass. |l
%5 Show all tags Neo |
I Add new tag table = recilll 3
%4 Default tag table [55] 1= setl |8
» (g PLC data types Lt a = Set
» [55 Watch and force tables i T RESET BF re< DRI
2 Traces e Setl
» Device proxydata - Network 2: £ R Res
”.‘ rogram info AR EF -IPI- Sca
A PLCalarms i T - Sca
Bd ET P~ Set
& -iN- SE‘H
Firpme i
= il | E
Name. Address B
|v |2 | Extended instructions
[100%
4 Properties %} Info i) iagnostics
'8, Propert %1} Inf '%| Diagnosti
4 Portal view =3 Overview I Y Settings o Press Control I?‘ Defaulttag t... I:l- Press Program
—e
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26. An additional input at the AND block can be inserted either with Drag&Drop from the Favorites -1
or by clicking on the symbol

** for insert input - at the lower left of the AND block. (— )

U4 Siemens - startup_S7-1500

Project Edit View Insert Online Options Tools Window Help

f (3 B saveproject 5 Y

= Totally Integrated Automation
X D G Mg I+ & Goonline ¥ Gooffline & mm|E x PORTAL
startup_S7-1500 » Press Control [CPU 1516-3 PN/DP] » Program blocks » Press Program [FC1]

Devices Options
"8 o st gy - =\E o @ ¢ [f=l|5s 1 = 2
EXN5) Blwikss u EAEB8t@EF CEaEd W &7 B = g
Press Program v ] Favorites 5.
~ | ] startup_S7-1500 ~ Name Data type Default value Comment g
il : || & >=1 4 - = |37
" Add new device 1 @ v Input ~
a Devices & networks 2 4@ =  emergency stop Bool ] EMERGENCY-STOP monitoring = -
~ |13 Press Control [CPU 1516-3 PN/DP] 3 lan start Bool start button 1 A
IIY Device configuration 4 @@=  sensor_protection_grid  Bool status of the protection-grid sensor I §
%/ online & diagnostics eSS v ‘ Basic i E
~ gl Program blocks 3 [x= 4 - = o] Neme Desi |
I Add new block S pg= r
e v Block title: ] e S ‘
in [OB1] = a— | ~ il Bit logic operations =
4 Press Program [FC1] B e anc |3
» [ Technology objects ~ 3 Network 1: T =1 orl &
» G External source files - Exc |l
v [ & PLCtags —— &1 Ass (L
%5 Showall tags i Neg |5
I Add new tag table = . it Res. |3
% Default tag table [55] ool _’j_ 1 s set. |8
» (i PLC data types ST = 1 seTer Set
» [52 Watch and force tables Insertinput i ET RESET_BF Res [
% Traces £ sk Set
Device i data - Network 2: £ rs Res
E§ Program info e P Sca
A PLCalarms o = : £ N Sca
Textlists v] & -rl- Set
v | Details view iél‘ -IN}- Set

| FiPmG ol ¥
= [ [ il ] E)_\

Name. Address B
|v|? |Extended instructions

[100% [~]

LGI Properties H"j.‘lnfo y“ﬂ Diagnostics > | Communication

4 Portal view Overview |} sexings i3 Press Control | 3 Defaulttag t.. | & Press Program V' The project startup_S7-1500 w
—

> | Technology
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27. Now we enter the local tags. It is sufficient to enter the first letter of the local tags in the fields at the
instructions. Then we select the desired tag from a list. Local tags are always marked with the
symbol ‘# in front of the name. (— #press_cylinder)

U4 Siemens - startup_S$7-1500

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation

F i H soveproject @ X 55 T X D2 : [ M E B B # coonline (¥ cooffiine  f [ [ 2 - [[] PORTAL

i

startup_S7-1500 » Press Control [CPU 1516-3 PN/DP] » Program blocks » Press Program [FC1]
Devices Options
o N 2% e e P = ¢ ns H]
5O O Blwigizs e =AERE:@:ERF CGaET % &7 B = z
Press Program v ‘ Favorites E
v | ] startup_57-1500 -~ Name Data type Default value Comment g
= ; (= — 21 {7 -
" Add new device 1 4@ v Input & > @ 4 ol = |3
gﬁh Devices & networks 2 @~ emergency_stop Bool @ EMERGENCY-STOP monitoring 1 (=)
- :z] Press Control [CPU 1516-3 PN/DP] 3 @-» start Bool start button 1 ,'él
Device configuration 4 l@ = sensor protection_gid  |Bool status of the protection-grid sensor >
el P! 9 P! g -
a
4 Online & diagnostics — ~ |Basici £
~ [:gl Program blocks & >=1 4 = = =] Name Desi |
I Add new block [ [
i ~ Block title: [2]® & Genent
in = S— [~ | = = Bitlogic operations o]
" 4 Press ngn?m [FC1] & -
» 4 Technology objects — Q Network 1: 1 >=1 3
» L@} External source files —— ) EXC |
~ & PLCtags o Ass LU
%5 Showalltags Nee |E
I Add new tag table S F| = Res. |2
14 Default tag table [55] E L=l £F -1s] set |2
B [l #press_cylinder Bool ress cylinder - e
2 PLCdata types — a - A - o E T sETBF set | |
» [55l Watch and force tables T} RESET_BF Res
‘s Traces &1 sk Sets
» i, Device proxy data £ rs Res.
8§ Program info e E1 P Sca
A PLCalarms = = S £ - Sca
£ Text lists Bd £ -Irl- Set
v | Details view _ 1 -ing- Set |
‘ | PP mIG cal v|
= I i ] T_»j
Name Address =]
|v]? | Extended instructions
[100% > | Technology
[g‘. Properties “"_i.‘.lnfo i) “ﬂ Diagnostics | > | Communication

4 Portal view Overview I Y Settings o Press Control 24 Defaulttag t... Il Press Program ¥ The project startup_57-1500 was saved...
e
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28. We then simply drag the other local tags from the interface to the corresponding input.
(— #emergency_stop — #start — #sensor_protection_grid)

startup_$7-1500
Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
P

Gi 3 Hsaveproject @ X HH X D2 [ T ME B R ¥ coonline ¥ cooffiine o M I 3¢  [[] ORTAL

startup_S7-1500 » Press Control [CPU 1516-3 PN/DP] » Program blocks » Press Program [FC1]
Devices Options
- e -— P @ = = = M E 2
5O © ez o =EAERE: 220 2 s &7 B = J5 )z
Press Program v l Favorites a
~ | ] startup_S7-1500 ~ Name Data type Default value Comment g
\ Sl = 7] -
" Add new device 1 <@ v Input = * | - ol = |3
gy Devices & networks 2 s emergency, stop Bool EMERGENCY-STOP monitoring =| L
~ [ Press Control [CPU 1516-3 PN/DP] 3 = st Bool start button 1 b
Device configuration 4 - sensor_protection_gri Bool status of the protection-grid sensor )
i figurati ion_grid ] f th ion-grid g 3
@ Online & diagnostics \ E— v |Basici e
v gl Program blocks s 4 -l = qe] Name Desi |
¢ Add new block el B [
=- Main [0B1 v Block title: g|* D cenen! [l
in [0B1] =1 Ty |~ 5l Bitlogic operations Bl =4
4 Press Program [FC1] e ANC |3
G ~ i
» G Technology objects = T 1 =1 orl |&
» L@} External source files 1 x Exc
~[gPLCtags T =] Ass (L
%5 Showall tags =] Neg |5
I Add new tag table - £ Rl Res! |2
. =l =,
% Default tag table [55] . £ i8] set. |8
< # —_ # find: = @
» (g PLC data types L = PESSCHEEE = I SET_BF Set
frem #sensor_ = B o —
» o;-im/axch and force tables procecingid—I L, LT} RESET_BF Res
il Traces £ sk Setl
» Li§: Device proxydata !éf RS Res
55§ Program info R T & - =
[ PLC alarms ol o - Sca
v|
Ad ET P~ Set
B -In- Set
= FepmG [
< m | ?}
Name Address S
|v|? |Extended instructions
[100% | [ e > | Technology
[QL Properties H:i..‘lnfo y“ﬂ Diagnostics | » | Communication

4 Portal view £23 Overview |} sewings i3 Press Control | 34 Defaulttag t.. | 4 Press Program
—

SCE Training Curriculum Page 66 of 79 To be used only in Educational and R&D Facilities

TIA Portal Module 020-011, Edition 04/2014 Unrestricted / © Siemens AG 2014. All Rights Reserved
SCE_EN _020-011_R1404_Startup Programming with SIMATIC S7-1500



SIEMENS

Industry Sector, IA&DT

29. If aninputis to be inverted, just drag the symbol

iemens -

—ol

—ol
Here, polling the local tag #emergency_stop has to be inverted. (— Favorites — )

Negation from the ‘Favorites’ to the input.

startup_S7-1500

Project Edit View Insert Online Tools Window Help o
e Totally Integrated Automation
5F (Y | saveproject & ¥ X Dz G B ME B R ¥ coonline F cooffiine £ (M ¥ H [[] PORTAL
startup_S7-1500 » Press Control [CPU 1516-3 PN/DP] » Program blocks » Press Program [FC1] -
Devices Options
= — p @ s =Gy ¢ s ]
50 O 2 i EEERDE: 3B CLEAT s T B El i
Press Program v ] Favorites 5
v | ] startup_S7-1500 ~ Name Data type Default value Comment s
. E =l = kd =)
& Add new device 1 <@~ Input & >=1 7 - ol = |3
h Devices & networks 2 @a-= emergency._stop Bool 3] EMERGENCY-STOP monitoring L
~ 13 Press Control [CPU 1516-3 PN/DP] 3 an start Bool start button 1 Ql
IIY Device configuration 4 @@=  sensor_protection_grid  Bool status of the protection-grid sensor 5 5
R Online & diagnostics =T == v ‘ Basic i e
~ gl Program blocks & >= ERETC O i DNl
¢ Add new block S — =
4 Main [0B1] v Block title: ) Invert RLO [Ctrl+Shif+4] [a]* [ General
i = e — | v 51 Bitlogic operations =
4 Press Program [FC1] Fa AN 2
< - =
» [ Technology objects v Network 1: press fyiinder & =1 orl |&
» [} External source files exclle |
v & PLCtags . assi 0
% Showall tags Neg |5
- & 9
Add new tag table 2
E o #emergency_stop 3 Res 2
23 Defaulttag table [55] ) Set ®
I~ HSTAM — #press_cylinder @
» Li§ PLC data types L = £1 SETBF Set
[ #sensor, - = = —
» é;lmxch and force tables pme((im_gria_ 3 - E’ RESET_BF Res
i Traces £ sk Setf
i Device proxy data ET rs Res
B Program info v  Network 2: £ P Sca
A PLCalarms 5 e ] - Sca
exc lists ] bl 5 -Ipl- Set
v | Details view &1 -IN- Set
-1 Femc cal v
< il >
Name Address | l J S
[v > | Extended instructions
[100% [+]
’g' Properties H"j.‘,lnfo y“ﬂ Diagnostics
4 Portal view Overview I Y settings 1 Press Control I?‘ Default tag t... I:I- Press Program
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30. Now we select the ‘Properties’ of the cyclically processed block ‘Main[OB1]’.
(— Main[OB1] — Properties)

y emens - startup_S7-1500
Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation

Ui [ saveproject & X = = X 2 : [ WM A B R Y coonline (F cooffin: o, B x 1| PORTAL
Project tree m 4
Devices Options
5 QO ez e =cmmpaatHE ¢ (RSNl T = H
Press Program v ‘ Favorites a
v [ ] startup_57-1500 (2] Name Data type Defaultvalue | Comment g
I Add new device 1@~ Input il el bl -
y Devices & networks 2 @@= emergenc 8ool 5] EMERGENCY-STOP monitoring 11 L
~ |18 Press Control [CPU 1516-3 PN/DP] 3 @an start Bool start button : Ll
IIY Device configuration 4 @@=  sensor_protection grid  Bool status of the protection-grid sensor g s
a
%/ Online & diagnostics D — ~ |Basici s
v =g Program blocks E I - A B R O | N T
B Add new block —
Bloal-sisle:  program press Eed 2 Lo G'enerél -
Open w |51 Bit logic operations o]
Cerls: £l & ANC |2
=
- culc ork 1 output press cylinder =1 ORI |&
» '@} External s e . $Tx EXC  f
~[@PLCtags . 7 Ass. |l
2L Delet Del <
%5 Showd X Delete T 1= Neg |5
. Rename F2 & = = |5
I Add ne| 1 IRl Res. |2
B - Ency_stop —0 =3
35 Defaul Compile » &1 -1s] set ®
— . #start — #press_cylinder = =
» (g PLC data o Download to device » = T SET BF Set
= § Go onl CtrlsK |#sensor_ = 1] SET ! | |
» &l Wetch an g G anline ki L., £ RESET_BF Res
Traces | &' Goofiine iz $T sk Setl
» [} Device pr¢ = Generste source from blocks ks A
Has ; =
FAProgram il oo reference information  ShiftsF11 OrK 25 £ pr- Sca
LClarm) voi cross-references F11 | 1 - Sca
EOeE Call structure 1 -IF]- Set
E ist 1 -ing- et
El li & -iNg S
i i = Flrpme [v]
Switch programming language » T LERE ] E,
Name
Know-how protection [v|?> | Extended instructions
5 print... Curl+P [100% [~] - > | Technology
2% Print preview... g . . | - . . . ’
& P ;g Properties H"l.‘.lnfo yﬂﬂ Diagnostics | > | Communication
4 Portal view S h-h Press Control I?‘ Default tag t... I:I Press Program
e

SCE Training Curriculum Page 68 of 79 To be used only in Educational and R&D Facilities
TIA Portal Module 020-011, Edition 04/2014 Unrestricted / © Siemens AG 2014. All Rights Reserved
SCE_EN _020-011_R1404_Startup Programming with SIMATIC S7-1500



SI E M E N S Industry Sector, IA&DT

31. Inthe Properties, select the programming ’Language’ ‘FBD’. (— FBD — OK)

“Main [OB1] X
General
General ~
: General
Information §i
Time stamps
Compilation Name: IMain ]
SRR Constant name: | OB_Main |
Attributes
Type: |OB |
E Eventclass: [Program cycle ]
[: Language: |FBD Rd
4 _ LAD
Number J
() manual
(s) automatic
Process image part number
PIP: [fione |
[ ok || cancel |
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32. As mentioned previously, the block “Press Program* has to be called from the program block
Main[OB1]. Otherwise, the block would not be processed at all. Open this block with a double click
on ‘Main[OB1]’. (—» Main[OB1])

U4 Siemens - startup_S$7-1500

Project Edit View Insert Online Options Tools Window Help

Totally Integrated Automation

Ui i soveproject @ X 5= 5 X 2 W WM B R ¥ coonline F cooffine f, 8 I8 2 1] PORTAL
Project tree m 4
Devices Options
ELX) Blaazs s =aEplatatli CnEad s &7 B =] 2
Press Program v ‘ Favorites E
~ | ] startup_S7-1500 ~ Name Data type Default value Comment g'
= 5 e — N -
" Add new device 1 4@ v Input & > @ 4 ol = |3
gﬂ'ﬂ Devices & networks 2 @@= emergency_stop Bool EMERGENCY-STOP monitoring 1 (=)
- :z] Press Control [CPU 1516-3 PN/DP] 3 @-» start Bool start button 1 ,'él
IIY Device configuration 4 4@ s  sensor_protection_grid  Bool status of the protection-grid sensor , g
4 Online & diagnostics — ~ |Basici £
~ig Pr:)gram blocks & >=1 4 - = q] Name Dest |
I&° Add new block L f
e (o511 v Block title: program press S = cenel
in = S— — | ~ =] Bitlogic operations o]
48 Press Program [FC1] semmE e 2
I3 e = 3
» L Technology objects v  Network 1: output press cylinder B =1 >
» L@} External source files — ) EXC |
~ & PLCtags i Ass LU
%5 Showalltags Nee |E
I Add new tag table & Res. |2
%4 Default tag table [55] Hemergeng e g
o 3 #start — #press_cylinder & sl Set e
PLC data types =l = £ seTBF Set
I #sensor. = ey = |
» Q;L Watch and force tables pro(ecuon_gna— a0 - ﬁr RESET_BF Res
- Traces 1 sr Setl
» i, Device proxy data £ rs Res.
2§ Program info v Network 2: &l - sca
[APLCalarms o e — & -n- Sca
= Textlists Bd —— & - Set
v | Details view 1 -ing- Set |
= Flieme cal v|
<[ i ] T_»j
Name Address =]

|v]? | Extended instructions
|100% m > | Technology
[g‘. Properties “"_i.‘.lnfo i) “ﬂ Diagnostics | > | Communication

4 Portal view Overview I Y Settings o Press Control 24 Defaulttag t... Il Press Program
e
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33. Now, just drag the block “Press Program* to Network 1 of the Main[OB1]. Don’t forget to
document the networks also in the Main[OB1]. (— Press Program [FC1])

startup_S7-1500

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation

G O H sweproiee @ X 8% X 02 T 5 M EH B R S coonine F coofiine | f M ¥ (1] PORTAL
Project tree m 4
Devices Options
5 = s P, — 1De S [= ] 5] g
QO Blax=z u =EAEO8 @ F0 6 e &7 B = =i
Main v ‘ Favorites E
v | ] startup_57-1500 -~ Name Data type Default value Comment g
. 3 = = 72| -
" Add new device 1 4@ v Input & > @ 4 ol = |3
gﬁh Devices & networks 2 @~ Initial_Call Bool @ Initial call of this OB (=
~ [ Press Control [CPU 1516-3 PN/DP] 3 |@-n Remanence Bool =True, if remanent data are available 1 A
IIY Device configuration 4 @~ Temp 3
a
% Online & diagnostics 5 = <Add ne v g
~ [:gl Program blocks = £
B Add new block & >=1 4 - = q] —
Main [0B1 . - ici i E
& Main [0B1] = v Block title: “Main Program Sweep (Cycle)” | Basic instructions -:((
» (5 Technology objects \ » [ ] General 3
» i@} External source files I Network 1: » i Bit logic operations -
ot
~[@PLCtags » [@] Timer operations Ll
% Showall togs » [31] Counter operations <
& Add new tag table » [<] Comparator operations 2
i % Default tag table [55] » [£] Math functions 3
» (g PLC data types L BN Rres e Program (FC | » 5 Move operations
» [ Watch and force tables » & Conversion operations |
;5 (aces » 5 Program control operati...
» [5l Device proxy data Word logic operations
5§ Program info » %5 Shiftand rotate
[ PLCalarms =) » [eic Additional instructions
ext lists B
v | Details view
<] il | B
Name Address
> | Extended instructions
|100% i > | Technology
[g‘. Properties H"_i.‘.lnfo i) “ﬂ Diagnostics > | Communi

4 Portal view 3 Overview I Y Settings o Press Control I?‘ Defaulttag t... II- Press Program I' Main v The project starty
e
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34. Next, the interface parameters of the block “Press Program® have to be connected to global PLC
tags. It is sufficient to select the default tag table. From the detail view, we can now drag the desired
operand to the block’s connection. (-»“E_STOP — "S3" —» "B1“ —» "MO0")

iemens -

startup_S7-1500

Pr(:]eft Edit View Insert Online B Options  Tools. N_n:ow Help Totally Integrated Automation
Cf i E saveproject & ¥ = 2 X W2 *: [ T M EH IR  coonline §¥ cooffiine fo M I 3¢ — || PORTAL
Project tree o 4
Devices Options
3 =3 & s = = - ()] e @B s (= i ¢ o] H
GO Bladizzs g =P Q:EHE CGa@B 2 &7 B = 2
Main v ] Favorites 5
v | ] startup_S7-1500 A Name Data type Default value Comment g
2 ; el PR ERET I ]
& Add new device 1 <@ v Input
o Devices & networks 2 @=  Initial Call Bool ) Initial call of this OB -
~ 13 Press Control [CPU 1516-3 PN/DP] 3 lan Remanence Bool =True, ifremanent data are available 1l |
IIY Device configuration 4 @~ Temp 3
% Online & diagnostics B = <Add new> '5'
v [gl Program blocks = —_— o
I Add new block LIRS o | =ol | = | =] =
4 Main [0B1] 7 B ‘ Basic instructions 5
(& =
4 Press Program [FC1] Name. Descrip| 2
» [ Technology objects » [ ] General 3
» G External source files > B BifIogic operations | |
v L@ PLCtags = » [®] Timer operations LI
§5h0W5||lﬂ§5 el » [41] Counter operations c
I Add new tag table “Press Program™ » [¢] Comparator operations s
, V'Jﬁ::ﬁukng table [55] L _|» 5 vath functions 2
(@ ata types - = &
» [ Watch and force tables 400 emergency ’ & Bioleioperalion: | |
= - stop » 45 Conversion operations
- T’“.ES = lj w03 » 5 Program control operati...
——— — "S3" » [ Word logic operations
v | Details view 53—t S
» &5 shift and rotate
sensor_ [~ o
’ %04 protection_ press_cylind, LY » lerg) Additional instructions
Name Details *B1" — grid ENO —
51 DP_interface_1 60
51 DQ_32:04VDC_05A ST_1... 259 = B B =
<@ EsToP - Network 2: <[ [ B
L o %Q00 [+ T [v|> | Extended instructions
W=l None 65535 — [100% [~] > | Technology
=l OR Main 1 1% - N R < - o
< i B3 ]g Properties |Ll..‘,|nfo y“ﬂ Diagnostics » | Communication
Portal vie =2 Overview I Y settings 1 Press Control I?‘ Default tag t... I:I- Press Program II Main v The project startup_57-1500 w
—
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35. The PLC tag “E_STOP" is polled negated. Operating the button ‘Save project’ B R

saves the project.

=gl [ save project

(“E_STOP* —» — Save project )

U4 Siemens - startup_S7-1500

Project Edit Vig € Online Options Tools Window Help

F (R B saveproject S ¥ =

Totally Integrated Automation
X 2 [ MEBE R # coonline ¥ cooifine fio M I % H ]| PORTAL

Press Control [CPU 1516-3 PN/DP] » Program blocks » Main [OB1]
Devices Options
80O o 2 S e El i
Main v ‘ Favorites 5
v | ] startup_S7-1500 ~ Name Data type Default value Comment s
v 5 Sl = 7?] -
& Add new device 1 <@ v Input & >=1 7 - ol = |3
o Devices & networks 2 @=  Initial Call Bool ) Initial call of this OB = -
~ [ Press Control [CPU 1516-3 PN/DP] 3 4=  Remanence Bool =True, ifremanent data are available 11 A
IIY Device configuration 4 @~ Temp 3
% Online & diagnostics 5 = Add ne E B
~ [-g Program blocks = — i
I Add new block a > 4 - = o] | |
& Meain [081] o P InvertRLO [CtrlsShife+4] [~] ¥ |Basic instructions it
- & Press Progr?m [Fc1] — | Name Descrip| &
4] Technology objects v Network 1:  cal| program press01 » [ 7] General &
» [ External source files — SIPl Bt IouIE pEratone | |
- B
v .@PLCtags » [@] Timer operations LI
ﬁshowalltags %1 » [ Counter operations c
I Add new tag table “Press Program™ » [¢] Comparator operations §
~ % Default tag table [55] = _I» %1 Math functions ]
4 ;H PLCdata types w0 Vahaneras » [ Nove operations | |
» 55\ Watch and force tables *ESTOP" (3 stop » 5 Conversion operations
2 T’“.ES vl w03 » 5 Program control operati...
= — *S$3" — ctart » L4 Word logic operations
o ‘:/QO.,O » ? Shlffaﬂd rotate
’ %0.4 protection_. press_cylinder — MO’ LY » lerg) Additional instructions
Name Details | *B1" — grid ENO —
5] DP_interface_1 60
5] DQ_32:24VDC_0.5A_ST_1.. 259 [ B B =
<@ e-sToP %I0.0 ¥ Network 2: <[ i ] >
€@ Mo %Q0.0 Comment |v|? |Extended instructions
A=l None 65535 — [100% [~] = > | Technology
=l OR Main 1 |56 = =
< il HT\ ;g Properties Hi.‘,lnfo y“ﬂ Diagnostics | > | Communication
Portal vie £23 Overview I Y settings 1 Press Control I?‘ Defaulttag t... I:I- Press Program II- Main
—
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36. To download the entire program to the CPU, first highlight the folder ‘Press Control’ and then click
on the symbol o Download to device. (— Press Control —» i‘!!)

T4 Siemens - startup_S7-1500

Project Edit View Insert Online Options Tools Window Help, Totally Integrated Automation

f i seveproject @ X 75 2 X O [ &M E [&  coonline ¥ cooffiine A M I 3¢ || PORTAL
Project tree m 4
Download to device
Options
5O O vz n o e e @7 B =l EE]H
Main v ‘ Favorites E
w [ ] startup_S7-1500 -~ Name Data type Default value Comment g
» ; (= a1 {7 -
" Add new device 1 4@ v Input LIS TI £ | ol = |3
gﬁh Devices & networks 2 @~ Initial_Call Bool @ Initial call of this OB (=
- :z] Press Control [CPU 1516-3 PN/DP]; 3 @-» Remanence Bool =True, ifremanent data are available 1 .'ﬂ
[IY Device configuration 4 @~ Temp s
@
%/ Online & diagnostics 5 = <Add ne v g
~ [:gl Program blocks = = 2
B Add new block & >=1 4 - = q] I
4 Main [0B1] v | Basic instructions e
(2] =
4 Press Program [FC1] ~[neme Descrip| 2
» [ Technology objects v Network 1:  call program press01 » [ ] General &
» L@} External source files T, » i Bit logic operations =)
A Clags B » [@] Timer operations Ll
gshuwallrags %FC1 » [+3] Counter operations g
E’Adﬂ newtag table “Press Program” » [¢] Comparator operations s
B %5 Default tag table [55] .—EN _|» (%] Math functions e
» g PLC data types R = ;
Sl w0 » =) Move operations | |
o;l ch and force tables “E-STOP' == stop » B9 Conversion operations
- :1"5“5 - vl w3 » 5 Program control operati...
TS s3— » L2 word logic operations
v | Details view 53—t S = = 3 e
0.4 pro(ec(‘ion_ press_cylinder — "MO* LY » lerg) Additional instructions
~|Name- *B1" — grid ENO —
! Program blocks
(% Technology objects —
External source files Network 2: < i B
@ PLCtags Commer [v|? | Extended instructions
() PLC data types [100% [~] = > | Technology
52 Watch and force tables . 1 < Al = r I
= v IB Properties H iy Info 1) “ﬂ Diagnostics | > | Communication

4 Portal view Overview I Y Settings 1y Press Control I% Default tag t... II- Press Program I:I- Main
—
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37. In the following dialog, select ‘PN/IE’ as PG/PC interface type, then the network card that was set
previously as PG/PC interface, and ‘X1 as the connection of the CPU to the subnetwork. After
‘Start Search’ of the accessible stations, you should see your ‘CPU 1516-3 PN/DP’ with the
address 192.168.0.1 and select it as the target device. Now, click on ‘Load’. (— Type of PG/PC
interface: PN/IE — PG/PC interface: ...... — Connection to subnet: Direct at slot ‘1 X1* — Start
Search —» CPU 1516-3 PN/DP — Load)

‘Extended download to device

Configured access nodes of “Press Control*

Device Device type Slot Type Address Subnet
Press Control CPU 1516-3 PNIDP 1 X3 PROFIBUS 2
CPU 1516-3 PN/IDP 1 X1 PNIIE 192.168.0.1
———
CPU 1516-3 PN/IDP 1 X2 PNIIE 192.168.1:1
Type of the PGIPC interface:  [§_PNIIE [+]
PGIPCinterface: [l Realtek PCle GBE Family Controller [+] © ig!
Connection to interface/subnet: | Directatslot’1 X1' G
segatevay: | B
Compatible devices in target subnet: [Wishow all compatible devices
Device Device type Type Address Target device
PLC_Vorne CPU 1516-3 PN/IDP  PN/IE 192.168.0.2 PLC_Vorne
= = PNIE Access address =

[|Flash LED

| Startsearch |
Online status informaticn:

Scan and information retrieval completed. [~
=1
[v]

[]Display only problem reports

Load ] ’ Cancel |
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38. The configuration is now compiled automatically. Prior to loading, an overview for checking the
steps to be performed is displayed once more. Start them with ‘Load’. (— Load)

8 Compiling configuration

Press Control for target Press Control was generated successfully

'I'_'oa(’i"pre\;iew

g Check before loading

Status ! Target Message Action
il & ~ Fress Control Ready for loading.
Q » Stop modules The modules are stopped for downloading to device. Stop all

» Device configurati... Delete and replace system data in target Download to device
» Software Download software to device Consistent download
Additional inform... There are differences between the settings for the project and the. [M] Overwrite all

» Additional inform... Different data formats in online and offline project. M overwrite all

O 0 000

Text libraries Download all alarm texts and text list texts Consistent download

< 5]

Finish i Load | ( Cancel ‘
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39. If loading was successful, it is displayed in a window. Now click on ‘Start all’ and then on ‘Finish’
to take the CPU to the Run mode again. (— Start all-> Finish)

Load results %

9 Status and actions after downloading to device

Status ! Target Message Action
*!‘, & ~ Press Control Downloading to device completed without error.
H » Start modules Start modules after downloading to device. M startall

[<] il [2]

Finish 1 ‘ Load ] I Cancel ‘
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40. By clicking on the symbol Monitoring on/off, you can view the status of the input and output

tags at the block "Press Program® during program testing. (— )

U4 Siemens - startup_S7-1500
Project Edit View Insert Online Options Tools Window Help

OF 3 E soveproject & ¥ =

Totally Integrated Automation
I X D G 5 MEH IR o cooniine §¥ Gooffiine £ [N I > — || PORTAL

Devices l Options
5 QO A s e =sRERDaaElR Cxaas - &F B ! =l
=
Monitoring on/off "[CP” operator panel : a
57-1500 Datarne D ST S
~ L starup_ : e shalit yalug— Comment Press Control [CPU 15163 PNIDP] | 2
& Add new device 1| e g —
. H
T W oronisror [ e || ) |
~ [ Press Control [CPU 1516-3 PN/DP] v Block title: “Main Program Sweep (Cycle)” [~ ERROR Y
IIY Device configuration Co nt [ ] Lig
% Online & diagnostics ’5’
v gl Program blocks ) v Network 1:  call program press01 . l: @
I Add new block - Comment <| i ] -
4 Main [OB1] 9 v ‘ Call environment —?
& Press Program [FC1] ® e [No condition defined. 15
» [ Technology objects “Press Program” 3
» [ External source files —~—1EN IL ||
1 -
» L PLCtags (] L ERIE L l:J_.J
» ;u PLC data types %00 |emergency_ = =
» [5 Watch and force tables “E-STOP" =4 stop s
% Traces T 3
» (3§, Device proxy data %03
= :rl_ocgrrm e e FALSE v | Breakpoints
=] i;‘arms = RUE [sensor_ ) Q0.0 &re % o ) GEOEGE
— = 0.4 |protection_ press_cylinder == "MO able outputin run
v | Details view *B1" —{grid ENOf— : ‘
This device does not support breakpointd
Name L
v Network 2:
- \i v ‘ Call hierarchy
[100% [~] —
No call path availabl
6, Properties | ?i}Info &) |&‘ Diagnostics | SERRITRANRIANS
[ oot ST A r—
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With a right mouse click, the function “Press Program” can be opened and monitored.

& =1 4 =o = A=

9 Cl
“Press Program” L
--=—1EN z S
ES?(?)F? _astrg:rgency_ Rena.me tag... CtrI+Sh.ift+T
Rewire tag... Ctrl+Shift+P
%o .3
L X Cut Crrl+X
Ctrl+C
Sensor_ : ctrls
%0 4 protection_ press_cylinde
"B1" —igrid EN( ¥ Delete Del
Go to 4
Cross-reference information Shift+F11
v "B1" %10.4 Se w overlapoing & :
"E-STOP" %10.0 Fe :
*MO* %Q0.0 Ext
"s3* %103 sty Update
. Network 2: o Insert network Ctrl+R
= Insert STL network
TRy 77 Insert empty box Shift+F5
1 3 Insert input and output Ctrl+-Shift+3
< Insert comment
Properties Alt+Enter

mens - startup_S7-1

Project Edit View Insert Online Options Tools Window Help

U [ Bl saveproject & X =

o Totally Integrated Automation
B X O W S MEER S coonie F cooffine fp MW x | PORTAL

Devices Options ‘_‘
B O Rlwisst e =EAERE G EE CEaRT L &[T B
Press Program v ‘ CPU operator panel
v 5?“”"-57'1500_ N =T Data e Defaule yalus i Press Control [CPU 1516-3 PNIDP]
& Add new device Call path: 0B1 - o |
& Devices & networks S moeunisor [ mon |
~ 1 Press Control [CPU 1516-3 PN/DP] B | il e ERROR
oy De\{lce convﬁgumq?n v ADIOCK uue: program press T
% Online & diagnostics Comment
~ g Program blocks
¥ Add new block
48 Main [0B1] Q Comment
4 Press Program [FC1] [*}
» [3 Technology objects &

= <] [T B
» [} External source files FALSE | : I
» (@ PLCtags e #emergency_stop =9 v ‘ Call environment

I

A

5
2
=4
=
2
s
El
a

&

5]

Bupsa) = |

> Network 1:  output press cylinder Mode selector: RUN

sxselknip"

|

» (g PLC data types TRUE [call path: 0B1 |
r

5 Watch and force tables st = Change ...

% Traces SR #press_cylinder

» [§} Device proxy data #sensor_ (=—|7
Zhg Program info protection_grid —{s¢ —
[APLCalarms
E| Textlists

» [ Local modules t

» [Z online card data
» g Common data

seneIqr]

[

v Network 2:
Comment v ‘ Breakpoints
& te % o ¥ (F9E G
Documentation settings Enable outputin run
¥ @ Languages & resources E This device does not support breakpointg

M J Details view

[100% ] —

Name

6, Properties % Info @) |ﬂ Diagnostics | > | Call hierarchy

4 Portal view Overview | wain |4 press program d add
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