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Matching SCE Trainer Packages for these Learn-/Training Document

« SIMATIC S7-1200 AC/DC/RELAY (set of 6) "TIA Portal"
Order no.: 6ES7214-1BE30-4AB3

« SIMATIC S7-1200 DC/DC/DC (set of 6) "TIA Portal"
Order no.: 6ES7214-1AE30-4AB3

« Upgrade SIMATIC STEP 7 BASIC V14 SP1 (for S7-1200) (set of 6) "TIA Portal"
Order no.: 6ES7822-0AA04-4YE5

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

Continued training
For regional Siemens SCE continued training, contact your regional SCE representative:
siemens.com/sce/contact

Additional information regarding SCE

siemens.com/sce

Information regarding use

The SCE Learn-/Training Document 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 educational facilities and R&D institutions. Siemens AG does not
guarantee the contents.

This document is to be used only for initial training on Siemens products/systems, which means it can be
copied in whole or part and given to those being trained for use within the scope of their training.
Circulation or copying this Learn-/Training Document and sharing its content is permitted within public
training and advanced training facilities for training purposes.

Exceptions require written consent from 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.

Use for industrial customer courses is explicitly not permitted. We do not consent to commercial use of
the Learn-/Training Document.

We wish to thank the TU Dresden, particularly Prof. Dr.-Ing. Leon Urbas and the Michael Dziallas
Engineering Corporation and all other involved persons for their support during the preparation of this
Learn-/Training Document.
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Firmware Update with SIMATIC S7-1200

1 Goal

This chapter will show how the firmware version of the CPU of SIMATIC S7-1200 can be
checked and upgraded using the TIA Portal.

The SIMATIC S7 controllers listed in Chapter 3 can be used.

2 Requirement

No prerequisites have to be met for successful completion of this chapter.

3 Required hardware and software

1 Engineering station: requirements for hardware and operating system

(for additional information, see Readme on the TIA Portal Installation DVD)
2  STEP 7 Basic software in TIA Portal — V14 SP1 or higher
3 SIMATIC S7-1200 controller, e.g. CPU 1214C DC/DC/DC - Firmware V4.2.1 or higher

4  Ethernet connection between engineering station and controller

2 STEP 7 Basic
(TIA Portal) V14 SP1

1 Engineering station

or higher
4 Ethernet connection
3 SIMATIC S7-1200 controller
4 For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved.
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4 Theory

41 SIMATIC S7-1200 automation system

The SIMATIC S7-1200 automation system is a modular microcontroller system for the lower

performance range.

A comprehensive range of modules is available to optimally adapt the system to the automation

task.

The S7 controller consists of a power supply and a CPU with integrated inputs and outputs or
additional input or output modules for digital and analog signals.

If necessary, communication processors and function modules for special tasks such as stepper

motor control are also used.

For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved.
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4.2 Operator controls and display elements of the CPU 1214C
DC/DC/DC

4.2.1 Front view of the CPU 1214C DC/DC/DC

With an integrated power supply (24 V connection) and integrated inputs and outputs, the CPU
1214C DC/DC/DC is ready for immediate use without additional components.

For communication with a programming device, the CPU has an integrated TCP/IP connection.

The CPU can thus communicate with HMI devices or other CPUs over an Ethernet network.

©) 24 'V connection

® Plug-in terminal block for user wiring (behind the cover flaps)

® Status LEDs for the integrated IO and the operating mode of the CPU

®@ TCP/IP connection (on the bottom of the CPU)

6 For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved.
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4.2.2 SIMATIC Memory Card (MC)
The optional SIMATIC Memory Card (MC) stores the program, data, system data, files and
projects. It can be used for:

— Transfer of a program to multiple CPUs
— Firmware update of CPUs, signal modules (SM) and communication modules (CM)
— Simple CPU replacement
4.2.3 Operating modes of the CPU
The CPU can have the following three operating modes:
— In STOP mode, the CPU is not executing the program and you can download a project.
— In STARTUP mode, the CPU is starting up.
— In RUN mode, the program is being executed cyclically.
The CPU does not have a physical switch for changing the operating mode.
You use the button on the operator panel of the STEP 7 Basic software to change the operating
mode (STOP or RUN). The operator panel also contains an MRES button for performing a
memory reset and displays the status LEDs of the CPU.
b ‘CPU operator panel
Press Control [CPU 1516-3 PNIDF]
[l RUNiSTOP RUN
ERROR STOP
Nt
Mode zelector: RUM
For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved. 7
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4.2.4 Status and error displays

The Status LED RUN/STOP on the front of the CPU indicates the current operating mode of the
CPU by the color indicated.

SIEMENS

¢ Yellow light indicates
STOP mode.

¢ Green light indicates
RUN mode.

¢ Aflashing light indicates
STARTUP mode.

In addition, there is an ERROR LED for indicating errors and a MAINT LED for indicating a
maintenance requirement.

For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved.
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4.3 STEP 7 Basic programming software (TIA Portal V14)

STEP 7 Basic V14 (TIA Portal V14) software is the programming tool for the following automation
systems:

— SIMATIC S7-1200

— Basic Panels

STEP 7 Basic V14 provides the following functions for plant automation:
— Configuration and parameter assignment of the hardware
— Specification of the communication
— Firmware update
— Programming
— Testing, commissioning and service with operational/diagnostic functions
— Documentation
— Creation of visualizations for SIMATIC Basic Panels with the integrated WinCC Basic software

Support is provided for all functions through detailed online help.

4.3.1 Basic settings for the TIA Portal

— Users can specify their own default settings for certain settings in the TIA Portal. A few
important settings are shown here.

— In the project view, select the — "Options" menu and then — "Settings".

Project Edit View Insert Online
3 N savepoiec & X =

Totally Integrated Automation
PORTAL

‘"Fevices |

Options
| Find and replace |

» (g Online access

» [ Card ReaderiUSE memory

aueIqn EF sqsel'gmt‘[

| 6 Properties

| General | Cross-references | Compile | Energy Suite |

DH 1 VHO Show all messages -

~ | Details view I Path Descnption Gowo (2 Erors  Wernings  Time

3> |Languages & res...

For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved. 9
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— One basic setting is the selection of the user interface language and the language for the

program display. In the curriculums to follow, "English" will be used for both settings.

— Under — "General" in "Settings", select "User interface language — English" and "Mnemonic

— International”.

T4 Siemens -OX
Project Edit View Insert Onlme“ Options  Tools Window Help Totally Integrated Automation
Sf Y- seveprojet & ¥ T X D2 3 MG E R F coonline F Gooifine fp W[ ¢ ° PORTAL
=
M =
» General G . |t
» Hardware configuration creta =
[
» PLC i (]
programming Carenl E
STEP 7 Safety g
» Simulation General settings 4
» Online & diagnostics &
PLCalarms User name: !mde ‘ 8 |
» Visualization b Userinterface | |English [+
Keyboard shertcuts i r .
hed F International |~
assword providers | o
Multusar f Show list of recently used
E5 projects: |8 [3] elements
["] Load last opened project during startup
Tooltips: ¥ Show truncated texts completely
=] Show teoltips (context-sensitive help is available)

Note: These settings can always be changed.

10 For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved.
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4.3.2 Setting the IP address on the programming device

You need a TCP/IP connection in order to upgrade the CPU of a SIMATIC S7-1200 controller
from the PC, the programming device or a laptop.

It is important that the IP addresses of both devices match for the computer and SIMATIC
S7-1200 to communicate with each other via TCP/IP.

First, we will show you how to set the IP address of a computer with the Windows 10 operating
system.

— Select the network icon in the taskbar at the bottom H and click — "Network settings".

@ VMware Network Adapter VMnet1

Airplane mode

— In the network settings window that opens, click — "Ethernet" and then on — "Change

adapter options".

Settings

& Home Ethernet

| Find a setling 2 | VMware Network Adapter VMnet8
No Internet

Network & Internet
E VMware Network Adapter VMnet1

B status No Internet
Unidentified network
7 Wi-Fi No Internet
1 Ethemet
Related settings
% Dial-up
Change adapter options
B MR Change advanced sharing options
g  Airplane mode Network and Sharing Center
&)  Mobile hotspot HomeGroup
Windows Firewall
D Data usage
& Proxy
For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved. 11
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— Select the desired — "LAN Connection" that you want to use to connect to the controller and
click - "Properties".

/& Network Connections

4~ & > Control Panel * Network and Internet > Network Connections

Organize v Disable this network device Diagnose this connection Rename this connection
~ | | Bluetooth Network Connection = | Ethemet -
Mot connected r __ Uniden Q Disable |
x Bluetooth Device (Personal Area ... Qﬁ Intel (R Status ]
= Wi-Fi Diagnose

' Not connected
x .ﬂ Intel(R) Dual Band Wireless-AC 82...

Bridge Connections

Create Shortcut
Delete

Rename

@ &

Properties

— Select — "Properties" for — "Internet Protocol Version 4 (TCP/IPv4)".

@ Ethernet Properties X
Networking ~ Sharing
Connect using:
ISP Intel(R) Ethemet Connection (4} 1215-LM

This connection uses the following items:

™ S3Mware Bridge Protocol "
¥l A File and Printer Sharing for Microsoft Networks

9005 Packet Scheduler

PN intemet Protocol Version 4 (TCP/IPv4)
] 4 Microsoft Network Adapter Multiplexor Protacol
¥ . PROFINET IO protocol (DCP/LLDF)

4 Microsoft LLDP Protocol Driver N
< >

| Install .. | Unirstall Properties
Description

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

oK || Cancel

For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved.
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— You can now use the following IP address, for example — IP address: 192.168.0.99 and enter
the following — subnet mask 255.255.255.0. Accept the settings. (— "OK")

Internet Protocol Version 4 (TCP/IPv4) Properties X

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.

(0) Obtain an IP address automatically

(@) Use the following IP address:

IP address: 192.168 . 0 .99 |

Subnet mask: [255.2s5.255. 0 |

Default gateway: ) . .
Obtain DNS server address automatically

(@ Use the following DNS server addresses:

Preferred DNS server: . " 5 |

Alternate DNS server: : . f [

[ validate settings upon exit AR
o cons

For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved. 13
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4.3.3 Setting the IP address in the CPU

14

Before a firmware update of the CPU can be performed, set the IP address of the SIMATIC
S7-1200 correctly so that the programming device can reach the CPU via TCP
(IP communication). The IP address of the SIMATIC S7-1200 is set as follows:

— Double-click the Totally Integrated Automation Portal to select it. (— TIA Portal V14)

TIA
/14

TIA Portal
V14

— Click — "Online&Diagnostics" and open — "Project view".

& Siemens -ox

Totally Integrated Automation

@ Accessible devices

| Online &
Diagnostics

» Project view

For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved.
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— In the project tree under — "Online access", select the network adapter that was set
previously. If you click — "Update accessible devices", you will see the IP address (if
previously set) or the MAC address (if IP address has not yet been assigned) of the

connected SIMATIC S7-1200. Select — "Online&Diagnostics".

1A Siemens
Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
5f (3 soveproject & i X i B MEE R coonline ¢ cooffiine fg [N MW 2 * PORTAL

Project tree

Devices

~ i Online access
Y Displaythide interfaces
- ';Q Intel(R) Ethernet Connection (4} 1219-LM
A7 Update accessible devices
~ [ ple_1[192.168.0.1]
% Online & di i
» | Program blocks
» [ Technology objects
» L PLC data types
» [l Intel(R) Dual Band Wireless-AC 8265
» L[] PCinternal [Local]
» [0 PLCSIM[PNIE]
3 ';u TeleService [Automatic protocol detection
» (g Card Reader/lUSB memory

saueiqr] &

SPmperties I"illnfo ﬂﬁ Diagnostics

J General u Cross-references " Compile H Energy Suite |
@m Show all messages P
! |Message Goto |7
v I Details view o Scanning for devices on interface Intel(R) Ethernet Connection (4) 1219-LM was started.

o Scanning for devices completed for interface Intel(R) Ethernet Connection (4) 1219-4M. Foun...

([}

Poalview  EETTEEE B scamping S davicic comiplad I

For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved. 15
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— Under — "Functions", you now find the — "Assign IP address" item. Enter the following IP

address here (example): — IP address: 192.168.0.1 — Subnet mask 255.255.255.0. Click —
"Assign IP address" and this new address will be assigned to your SIMATIC S7-1200.

1% Siemens -ox
Project Edit View Insert Onime— Options Tools Window Help Totally Integrated Automation
[y Rl soveproject @ XM I 5 X s 5 MG B R coonline ¥ cooffiine | fo MMM 2 — ] * PORTAL

Devices B
= » Diagnostics Assign IP address |9
= Functions E'
~ i Online access 4 ( Assign IP address to the device s
Y Displayhide interfaces SEUES _ _ _ ) @
r = - » Firmware update Devices connected to an enterprise network or directly to the intemet must be apj
i (e RO ECeme s C?nnect|?n 8 2= MITS Assign PROFINET device na... ! protected against unauthorized access, e.g. by use of firewslls and network segm: =
#h7 Update accessible devices e For more information about industrial security, please visit =3
~ @ plc_1 [192.168.0.1] b e http:/fenww.siemens.comiindustrislsecurity "y
Y. Online & diagnostics :f
» gl Program blocks k
» [ Technology objects il i
» [ PLC data types b E
» [ Intel(R) Dual Band Wireless-AC 8265 ] d MAC address: 28 -63 -36 -88 -FF -DA/|  Access 5
» lﬂ PCinternal [Local] b} ﬁ'
» [ PLCSIM [PNIE] x4 IPaddress: 192 . 168 .0 .1 of
» Lﬂ TeleService [Autamatic protecol detection il Subnetmask: 255 . 255 . 255 .0 =
» qp Card Reader/USE memory
[ use router
Router address: 0 0 0
Assign IP address ﬂ
[<] L [>] [<] m D Assign a device address to the module
E_Q Properties i"_i.‘.lnfo ‘ii._ Diagnostics ‘
J General H Cross-references H Compile |‘| Energy Suite ‘
|§|m Show all messages T'
v J Details view Message Goto |7 Date ]
0 : Scanning for devices completed for interface Intel(R) Ethernet Connection (4) [219-LM. Foun... 511512017 .jﬁ]
~
<] [ ] >
4 Portal view E Overview I %/ online & dia... completed for int..

— If the IP address was not successfully assigned, you will receive a message in the — "Info"

window under — "General".

W"_ﬂ.info | %/ Diagnostics |

J_General

Ii Cross-references

| Compile | Energy Suite |

@E@ [ Show all messages

! Message

€3 ~ TheIPaddress could notbe assigned.
The set command could not be executed.

[~]

Goto |7 Date Time
? 51152017  12:14:00 PM A
51152017 12:14:00 PM =
b

For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved.
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4.3.4 Restoring the factory settings of the CPU

— If the IP address could not be assigned, the program data on the CPU must be deleted. This
is done by resetting the CPU. To reset the controller, select the — "Reset to factory settings”

function and then — "Delete IP address" and click - "Reset".

% Siemens —-OoX
Project Edit View Insert Online Options Tools Window Help , Totally Integrated Automation
Y savepoject S X EH E X Dz FMIRE R coonline ¥ Gooffiine | o MW ¢ - 1] PORTAL

Devices 9l
3 » Di i M o
£ iagnostics . =]
. Reset to factory settings =
w Functions 3
~ (g Online access As;lg.n IP address E
Y Displayhide interfaces S_“m“e -
b Lu Intel(R) Ethernet Connection (4) 1219-LM “;, L F'FTWETE update L8
#? Update accessible devices e PROFINETdEf"(E i IPaddress: 192 .168 .0 .1 B
~ [ plc_1 [192.168.0.1] BesstimBcionEetings PROFINET device name: |plc_1 &
g @
... %l Online & diagnostics o a
[
2 =4 EYHIm hmc"f | () Retain IP address -
d f‘ Fechnologyobjects | () Delete IP address LLI
» Lk PLCdata types : ‘s
» [ intel(R) Dual Band Wireless-AC 8265 ] Reset 5
» ;!] PCinternal [Local] Tan p Recer ;.;"
» [ PLCSIM[PNAE] b}
» ] Teleservice [Automatic protocel detection [l =
» (i Card ReaderiUSB memory
(<] il ‘ _>_ < | [} [»]
@, Properties I]"i.“nfo ﬂi\ Diagnostics
J- General “ Cross-references ‘l Compile || Energy Suite ‘
|gm|g Show all messages F}
2
v‘ Details view ! Message = = = Go to ? Date Time oerr
o Scanning for devices completed for interface Intel(R) Ether.. 5{15/2017 12:12:16 PM ~
€3 ~ The P address could not be assigned. 7 5M5i2017  12:14:00PM =
[x] The set command could not be exacuted. 5/15i2017  12:14:00 PM M
4 Portal view Zoveniew | % Online & dia... B i scannings s completed for nt...

— Confirm the prompt asking if you really want to reset the module with — "Yes".

Online & diagnostics (02471:000056)

Do you really want to reset the module?

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

For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved. 17
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— Once the CPU has been reset, click — "Update accessible devices" again. The MAC address

of the connected SIMATIC S7-1200 can now be seen. Select — "Online&Diagnostics" again.

Select —»"Assign IP address" under —"Functions". Enter the following IP address here
(example): IP address: 192.168.0.1 Subnet mask 255.255.255.0. Click "Assign IP address"
and this new address will be assigned to your SIMATIC S7-1200.

T& Siemens

G (Y | saveproject 3 X 3 &

Devices

~ [ Online access

» [ PCinternal [Local]
» [0 PLCSIMIPNIIE]

» 8 Card Reader/USE memory

v | Details view

4 Portal view 2 overview

| & oniine & dia....

=E ) §
Project Edit View Insert Online Options Tools Window Help X Totally Integrated Automation
X e FMEE R & coonline ¥ Gooffiine 3 NIW »x - || PORTAL
..{4) 1219-LM » Accessible device [28-63-36-88-FF-DA] » Accessible device [28-63-36-88-FF-DA] - X
8
= - m 10
= Diagnostics -~
2 Assign IP address = =
General =|3
w Functions |z
z . . e
Y} Displayihide interfaces Resi 'Pﬂdd'“sd _ Assign IP address to the device &
= | Assign PROFINET device name
[ intel(R) Ethernet Connection (4) 121910 8, 1 Devices connected to an enterprise network or directly to the inteet must
A2 Update accessible devices H protected against unauthorized access, e.g. by use of firewalls and network (57
~ [ Accessible device [28-63-36-88FF-DA] For more information about industial security, please visit 1
3/ Online & diagnostics : P E
» [ Intel(R) Dual Band Wireless-AC 8265 ]
=
] =
» [ TeleSenice [Automatic protocol detection il ] £
[ 28 -63 -36 -88 -FF -DA =
H
IPaddress: 192 . 168 .0 .1 e |
Subnet mask: 255 . 255 . 255 .0
] use router
Router address: 0
Assign IP address
— D Assign a device address to the module LY.
[ <] [ w [>
Ig Properties i{i\.‘, Info ﬂ& Diagnostics
|| General | Crossreferences | Compile | Energy Suite |
][ 1][@][show il messages -
1 Message Goto |7 Date Time
Q Scanning for devices on interface Intel(R) Ethernet Connect. 5/15/2017  12:19:41 PM S

ompleted for int..

B i scanningfo

— You will receive a message regarding successful transfer of parameters in the — "Info" —

"General" window.

[3 Properties ﬁ"_i.!.lnfo | Y% Diagnostics

J General || Cross-references ” Compile |‘| Energy Suite |

@\IHE Show all messages T|

! Message Go to ? Date Time

e Scanning for devices completed for interface Intel(R) Ether. 5(15/2017 12:19:48 PM £|
Q The parameters were transferred successiully. 5/15/2017 12:24:56 PM

<1]

18

For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved.

SCE_EN_011-001 Firmware Update S7-1200_R1709



© Siemens AG 2017
Learn-/Training Document | TIA Portal Module 011-001, Edition 09/2017 | Digital Factory, DF FA

4.3.5 Downloading a firmware update from the SIEMENS Support website

You can download current firmware updates free of charge from the Industry Online Support of
SIEMENS AG.

— Open your choice of Internet browser and enter the address

— support.automation.siemens.com

[= start X [ = I X
é 9 O O search or enter web address = :/i @
support.automation.siemens.com
— Select your desired language — "Language" — "English".
E industry Support Sieme X + = [m] £
& > O | B supportindustry.siemens.com/cs/startZlc=en-Ww o ¥ ‘ = 4 O

SIEMENS @ ‘éll

Industry Online Suj
Home

» ¥4 Industry Online Support Intemnational [ BTl Il ] » Contact » Help » Support Request » Site Explorer
x
> Home & Product Support | 3 Senvig.
> English
> Deutsch
> Product Support > francais articles
> Application Examples > italiano
i Eoez:]:es Y espafiol >17i5|.l|;4ra}mne / Shipping, LR (Lloyds Register), LR mySupport Cockpit
> mySupport > HSC 117 | Getting Started SINAMICS $120 in Startdrive
> Favorites
117 | Declaration of Conformity, EC/EU-Declaration of > Personal messages
Conformity, Manufacturer
> My requests
Searching for product information 2 G ddownloeds
> My Products / Clipboard
This is how you get quick and easy current information from our - - "
global support database. Simply enter your specific product Happy B"thday Online Support! Bl User online (77)
information. ——
Product/Article No. Q QM" S
5\ [ O A Siemens at Hannover h
.J!Ik ¥ z >
® Siemens AG 2009-2017 - Imprint | Privacy policy | Cookie policy | Terms ofuse | Digital ID I- _\,
< >
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— In "Searching for product information", enter the CPU for which you need a firmware update.
For example: — "S7-1200 CPU1214C"

B industry Support Sieme X+ = [m] X

<— 9 O | E] support.industry.siemens.com/cs/start?lc=en-WW ] * | = Iﬁ 0

SIEMENS

Industry Online Su|

Home

e SO A

» €& Industry Online Support Intemational » Language » Contact » Help » Support Request » Site Explorer

> Home & Product Support | 3 Servid

> Product Support
> Application Examples
> Services

> Forum mySupport Cockpit

> mySupport
> Favorites
> Personal messages
> My requests
Searching for product information > CAx downloads

> My Products / Clipboard
This is how you get quick and easy current information from our i
global support database. Simply enter your specific product [ User online (77)
information.

§7/1200 CPU1214C x Q
Siemens at Hannover A

™
© Siemens AG 2009-2017 - Imprint | Privacy policy | Cookie policy | Terms ofuse | Digital ID I _v

— Under "Filter criteria for entries" select the "Entry type" — "Download" and click the entry with

firmware updates for your CPU in the selection list.

B s7/1200 cPU1214C- D0 X | —

O
é % O ‘ E| supportindustry.siemens.com/cs/products?search=57%2F1200%20CPU1214C&dtp=Downloaci [ jﬁ‘( | = :-/i e

SIEMENS

Industry Online §
Product Support

» T4 industry Online Support International  » Language » Contact » Help P Support Request » Site Explorer Search in

> Home > Product Support & Product Support ‘ 3 se

Filter criteria for entries
(® All Products () My Products

< Product tree
Al ~ [s71200 cPUtz14C Qx|

Product Enf e Date
All Q. |Download (20) »|%| [From To

> Search product

Bisave filter \
20 Entries Fiitered by'S7/1200 CPU1214C’ and 'Download'
Entries per page: 20 | 50 | 100 | «l< 1> ]»
D b Actions Relevance - B
mySupport Cockpit

O > Download Firmware update for CPU 1214C, AC/DC/RELAIS, 14DIi10DO/2A1 0410572017 > Favorites

Overview of article numbers and firmware versions of the CPU 1214C, AC/DC/RELAIS, 1D: 107540156 > Personal messages

14DI/10DOI2AI:... o ok 17 77 7 (13) > My requests

For products: 6ES7214-1BG40-0XBO, BAG1214-1BG40-4XBO, .. » All products > CAx downloads
o > Download Firmware update for CPU 1214C, DC/DC/RELALS, 14D1/10DO/2AI 04/05/2017 ¥ My Ptivetsd Ghiboard

User online (58)
© Siemens AG 20092017 - Imprint | Privacy policy | Cookie poliey | Terms of use | Digital ID

] ;
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— Various updates are offered in the next window. Select the update recommended for the

upgrade.

E Firmware update forcP X — 0 %

E H> :-) ‘ E] supportindustry.siemens.com/cs/document/10753! jﬁ( ‘ —

bé unable to change the operating mode 6f the CPU io RUN dee. If this SitL‘Iat\OTI happens, you must {f;r'cle power
to the CPU to be able to change the CPU to RUN mode.

Overnview of article numbers and firmware versions of the CPU 1214C, DC/DC/DC, 14DIV10DO/2AI:
Note: The software is subject to export restrictions, a download is only available to registered users

Article number Firmware Update with ...
version
va.2.1 Third-party software - Licensing terms and copyright
BEST214-1AG40-0XB0O information

You can find the copyright information for third-party
software contained in this product, particularly open source
software, as well as applicable licensing terms of such
third-party software in the Readme_0SS_V421 file.

Special information for resellers

The information and the license terms in the
Readme_ (0SS V421 file must be passed on to the
purchasing party to avoid license infringements by the
reseller or purchasing party.

fth o ReadMe OSS_V421.ntm (749,86 KB)

Recommended for update:
see description Update V4.2.1
b ME 6ES7214-1AG40-0XB0_V04.02.01.zip (9.1 MB)

V4.2.0 Backup only:
see description Update V4.2 .0
B ME  6ES7214-1AG40-0XBO_V04.02.00.zip (9,1 MB)

V413 Backup only:
see description Update V4.1.3
b ME 6ES7214-1AG40-0XB0_V04.01.03.zip (9,3 MB)

@ Siemens AG 2009-2(

— If you have not already registered, do so in the next window. (— "Yes | would like to register

now"), or if already registered — log in with your "Login" and "Password". (— "Login")

E Firmware-Update fir CPU 1 B supportindustry.siemer ¢ = o] X

< ~ 3 | E] supportindustry.siemens.com/regpublic/Log ‘jﬁ( ‘ =

Are you already registered? First time here?
Login KXHKX Register now to use the full range of functionality of the

Internet appearance of Siemens. For each of the

different applications only one registration is required!
Password  sssess ppl y Qi q

» Forgotten your password/ login? > Yes, | would like to register now

[] Recognition [il

Please note: Change passwords at regular intervals to raise the protection from data theft.
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— Enter the requested data for the registration, select the option "Download of export restricted

software" and then save the registration. (— ¥ — "Save")

B Firmware .

date for CPU 12 [ Industry Support Sieme X+ - 0O

é % O | E| supportindustry.siemens.com/cs/signup?lc=en-US |_‘ jﬁ{ | ./4 @ "

SIEMENS

e W y
» Indusiry Online Support United Siates » Contact » Help » Support Request

> Home > Register

User data i Completion

General access data

Title * O Mr. O Mrs/Ms

Last Name * I |

First Name * I |

Login * [il | |

e-Mail * [ I

© Siemens AG 2009-2017 - Imprint | Privacy policy | Cookie policy | Terms ofuse | Digital ID
e >

[F] Download of export restricted software
Access authorization for the download of export-restricted software
Software that is subject to export restrictions may not be made generally
accessible. Access authorization to export-restricted software may only be
granted to selected, registered users.
“fes, | would like to register for access to export-restricted software

* Mandatory field Save

22 For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved.
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— Go back to the Login. After login, consent to the procedure for export-restricted software.

(—> | agree — "Next")

automation.siemens.cor X

Michael Dziallas > Logout

Download of export
restricted software

Industry Support
Note:
The download files under export restrictions are stored on a server in Germany. Therefore, we
transmit your request to a German server The authorization process is governed by German law.
1 agree
© Slemans AG 2002-2014 - Corporate Information | Privacy policy | Terms of use
i}mps;/, ion.siemens. /el P D=9

— Enter the requested data for "Download recipient” and "Final recipient".

hmentiD=916535

Michael Dzialias > Logout

Download of export
restricted software
— o ‘Before downloading, you have to check the export.
B 1 | Data input li Confirm L Check approval - authorization for this SW.
Product data
Software name BEST214-1AG40-0XB0_V04.02.01.zip
File name BEST7214-1AG40-0XB0_V04 02.01 zip
Export identification code AL N
Export identification code ECCN EAR98S
Are download recipient and final recipient ® yes = W
identical? ONo * [
Download recipient
Name
First name
Company
E-mail
City
Country
For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved. 23
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— Enter the requested data for use of the software. (— "Next")

B Firmware-Update flir CPU 1 E automation.siemens.cor X 4

'> O | E] automation.siemens.com/des/Datalnput.aspx?attachmentiD=916535 ‘jf( ‘ =

Final recipient
Name

First name

Company

Department

Street

ZIP code

City

Country
Declaration for final user

Do you or the end user of the download operate in a military or arms related area?

@ yes ® No

Do you or the end user of the download operate in a nuclear area?

@) yes @ No

Is the download associated with Nuclear, Biclogical or Chemical Weapons, launch vehicle

technology or unmanned aerial vehicles?

Oyes @ No

Is your company located in a free zone or a free warehouse respectively is the download

transferred to a free zone or a free warehouse?
O yes ® No

* Mandatory fields

Cancel

For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved.
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— Confirm that your inputs are correct and accept the export regulations. (— "Next")

H Firmware-Update fir cPU 1 [ automationsiemens.cor X =+

e = Q | E] automation.siemens.com/ds

Declaration for final user
Do you or the end user of the download operate in a military or arms related area?

M ¥ |

yes ® No

Do you or the end user of the download operate in a nuclear area?

yes %/ No

Is the download associated with Nuclear, Biclogical or Chemical Weapons, launch vehicle
technolegy or unmanned aerial vehicles?

yes ® No

Is your company located in a free zone or a free warehouse respectively is the download
transferred to a free zone or a free warehouse?

yes ® No

I herby confirm that my data is correct and complete

Download declaration

1. If Recipient transfers goods (hardware and/ or software and/ or technology as
ell as corresponding documentation, regardless of the mode of provision)
elivered by Siemens or works and services (including all kinds of technical
upport) performed by Siemens to a third party Recipient shall comply with all
pplicable national and international (re-) export control regulations. In any event
f such transfer of goods, works and services Recipient shall comply with the (re-)
xport control regulations of the Federal Republic of Germany, of the European

Union and of the United States of America

< 5

| accept the above mentioned export control regulations and commit myself to
strictly observe them

— Once you have received confirmation of the export release, you can save the firmware update

on your computer. (— "Save as")

B Firmware update for CPU 12 B automation.siemens.cor X+ = ] X

< > 0D |Aa =

Declaration for final user
Do you or the end user of the download operate in a military or arms related area?

r.siemens.com/c

yes ® No
Do you or the end user of the download operate in a nuclear area?
yes ® No

Is the download associated with Nuclear, Biological or Chemical Weapons, launch vehicle
technology or unmanned aerial vehicles?

yes ® No

Is your company located in a free zone or a free warehouse respectively is the download
transferred to a free zone or a free warehouse?

yes ® No

Check result Export authorization exists

Gontinge 5 dawnicas

What do you want to do with
6ES7214-1AGA0-0XB0_V04.02.01.zip (9.08 MB)? Save Cancel X
From: support.industry.siemens.com
For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved. 25
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— Enter the desired memory location on your computer and click — "Save".

Save As X
« v A > ThisPC > Desktop > Downloads ~ Q| | Search Downloads »p
Organize = New folder g
~
& OneDrive ~ Name Date modified Type Size
= This PC No items match your search.
m Desktop
= Documents
& Downloads
B Music
= Pictures
B Videos
E. 05(0)
o Netwnr i >
EIEMETNERIGES 72 14-1AG40-0XB0_V04.02.01 ~
Save as type: ;Compressed (zipped) Folder b4
~ Hide Folders Cancel

— Click the downloaded compressed file in Windows Explorer and select — "Extract All".

| & = | Compressed Folder Tools Downloads 3 O X
Home Share View Extract - @
« v P > This PC > Desktop * Downloads v O Search Downloads R
~
Name Date modified Type Size
#r Quick access
Compressed (zipp... 9,299 KB

#& OneDrive

= This PC
m Desktop
5] Documents
3 Downloads
B Music
= Pictures
B Videos
£.05(C)

) Network

1item 1 item selected 9.08 MB

1 6ES7214-1AG40-0XBO_V04.02.01

5/15/2017 10:36 A...

Open
Open in new window

Extract All..

Scan
Shred

Pin to Start
Open with.

Share with

Restore previous versions

Send to

Cut
Copy

For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved.
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4.3.6 Firmware update of the CPU

The files with the firmware update can be imported into the "SIMATIC S7-1200" CPU as follows.

— In the project tree under — "Online access", select the network adapter that was set
previously. If you click — "Update accessible devices", you will see the IP address of the
connected SIMATIC S7-1200. Select —"Online&Diagnostics". Under the "General" menu

item, you can check the current firmware in your CPU in "Diagnostics".

N8 Siemens — =1
Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
5 i soveproject @ M 75 (5 X O (x| 5 M E B R F coonine F Gooffine | fz [ ¢ 11" PORTAL
Devices )
~ Disgnostics M ~|9
General ==
i =|35
- :“ Online access Diagnostic status Module z
. - =3
Y Displaythide interfaces Dignostics hufey : -
- '_u Intel(R) Ethernet Connection (4) 1I219-LM ";, Cycle time SETEESi et CPU 1214C DCIDCIDC | ||
7 Update accessible devices MEron . srticle numt 6ES7 214-1AG40-0XBO | E{
~ [ Accessible device [192.168.0.1] ! PR?FiNET>n:eﬂace il Hardware: |2 | y
‘g Oniine & diagnostics g |1 e il — | 3
» [ Program blocks L
» i‘ Technology objects | f PE = | 'L—_j
» L& PLC data types =
» [J Intel(R) Dual Band Wireless-AC 8265 | ] S’
» [] PCinteral [Local] ) Rack: [0 \ z
» [ PLCSIM [PNIIE] b ] slot: [1 | |
» [ 8 Teleservice [Automatic protocol detection il =
» ’ Card ReaderlUSE memory
Module information
— =
FB Properties u"x.. Info |ii‘J Diagnostics
J General H Cross-references H Compile H Energy Suite {
] 2.][@)] [ show all messages &
leetails view 1 Message Go o ? Date Time
[ ] Scanning for devices on interface Intel(R) Ethernet Connect 5M15/2017 12:42:19 PM ~
0 i Scanning for devices completed for interface Intel(R) Ether.. 511512017  12:42:27 PM t

4 Portal view E23 Overview I % Online &dia.... E i Scanning for devices completed forint...

For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved. 27
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— In the — "Functions" menu, change to — "Firmware update” — "PLC". In the — "Firmware

loader" sub-item, click — "Browse".

NA Siemens .4
Project Edit View Insert Online Options Tools Window Help Totallylintemated A ometion
5 N sveproiect @& X G X Vet G MG B R S coonine F cootiine | de MM ¥ S 1Y PORTAL

Devices L2

” B T o

% = Diagnostics =
General SE C %‘

< [ig Online nccess D?ugnnsti: status Online data E

Y Displayhide interfaces D\agn-isucs bufer : ==
« [8 Intel(R) Ethernet Connection (4) 12191M W8, Qycie time Article number: [6ES7 214-1AG40-0XBO | -

aiu"l Update accessible devices iiad . Fi IVAJ 4l ] _'51

~ [ Accessible device [192.168.0.1] ¥ PROFINET interface [X1] [CPUcommon [192.168.0.1] ‘ e

% Online & diagnostics ot Func!léns : %

» I Program blocks dssuinibaddiess
- i Ra )

» [ Technology objects Sattme [o m

o L& PLC data types EiEa i e b S E

» [ intel(R) Dual Band Wireless-AC 8265 i g

» [ pCinternal [Local] Local modules b z
Assign PROFINETdevice na... * @

» [0 PLCSIM [PNIE]
» [ TeleService [Automatic protocol detection
» [y Card Reader/lUSB memory

[
1
- : Fi loade
= Reset to factory settings Bl atst s

Firmware file: | B2l Browse
Firmware version: i
P searchfile

Suitable for modules with:

Article number Firmware version and higher

VJ Details view

<] [ [>] [<] [

verview

4 Portal view | &/ oniine & dia...

— Select the previously downloaded and extracted firmware file — "6ES7 ***-*****.**** ypd" on

your computer and click — "Open".

W select firmware file X

« v B « BEST214-1AGA0-0XB0_V04.02.01 » FWUPDATE.S7S v O

Organize = New folder =i

A Name
# Quick access

| | BES7 214-1AG40-0XB0 V04.02.01.upd M UPD File 12,836 KB

¢& OneDrive
B This PC
[ Desktop
data
Downloads
SCE_DE_011-001,
SCE_EN_011-001
| Documents
¥ Downloads

Jl Music N = 5

Firmware files (*.upd,”.sem) ~

File name: | 6ES7 214-1AG40-0XBO V04.02.01.upd v|

Cancel

28 For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved.
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— The following dialog indicates whether your firmware file is compatible with your CPU.

© Siemens AG 2017

Now start the update. (— "Run update")

T Siemens Emap
Project Edit View Insert Online Options Tools Window Helj =
o P P Totally Integrated Automation
S Hlsovepoiect @ X 2 E X D2 BIMEER F coonine ¥ coofiine o MBI H1]° PORTAL
Devices b
~ Diagnostics 5] 2
General B
[ Onlineaccass Diagnostic status Firmware loader g
s H
Y} Displayhide interfaces Diagnostics bufer , B . - = &
v [1) Intel(R) Ethemet Connection (4) 1219-LM S s Firmware file: [C.\Users\mde|DesktopiDovinloads\6€S72[~] [ Browse |
47 Update accessible devices Mpmory Firmware version: [v4.2.1 ] B
- N R Tl 1
+ (@l Accessible device [192.168.0.1] FPRORINE Tinterioce (X1} Suitable for modules With:  Argicle number ——— ol
3| Online & diagnostics o 6E57 214-1AG40-0XB0 V400 A
yIES Ak Assign IPaddress S
» [ Technology objects Shtime 0l
» [ PLC data types > F'”::“c“”e e b =
» [ Intel(R) Dual Band wireless-AC 8265 i =
» [ PCinternal [Local] Lisalipodues ] =
» ‘;u PLCSIM [PNIIE] Assign PROFINET device na... 1 @
» []) Telesenvice [Automatic protacol detection fiesetho Bl sty —
» [ Card ReaderlUSB memory
Status:
VIR
Run update
AT » Update the firmware =
<] [ (3] [<] [ [>]
Q) Properties

4 Portal view £:: R Online &dia...

dialogs. Click — "OK" to confirm.

16% completed

Update firmware_

Remaining time in minutes: 1

. Cancel

£

Firmware update

2 Activate firmware on target...

Please wait. This process maytake a few minutes.

The firmware V 4.2.1 was transferred successfully to module

CPUcommon [192.168.0.1] with article number 6ES7
214-1AG40-0XB0 and activated on the module.

For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved.
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5 Additional information

You can find additional information as an orientation aid for initial and advanced training, for
example, Getting Started, videos, tutorials, apps, manuals, programming guidelines and trial
software/firmware, at the following link:

siemens.com/sce/s7-1200

Preview "Additional information"

£l Getting Started, Videos, Tutorials, Apps, Manuals, Trial-SW/Firmware

A TIA Portal Videos

A TIA Portal Tutorial Center

» Getting Started

A Pregramming Guideling

A Easy Entry in SIMATIC 57-1200

¥ Download Trial Software/Firmware

A Technical Documentation SIMATIC Controller
A Indugtry Online Support App

A TIA Portal, SIMATIC 57-1200/1500 Overview
A TIA Portal Website
A SIMATIC 57-1200 Website
A SIMATIC 57-1500 Website

30 For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved.
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Notes
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Matching SCE Trainer Packages for these Learn-/Training Document
+ SIMATIC S7-1200 AC/DC/RELAY (set of 6) "TIA Portal"
Order no.: 6ES7214-1BE30-4AB3
« SIMATIC S7-1200 DC/DC/DC (set of 6) "TIA Portal"
Order no.: 6ES7214-1AE30-4AB3
« Upgrade SIMATIC STEP 7 BASIC V14 SP1 (for S7-1200) (set of 6) "TIA Portal"
Order no.: 6ES7822-0AA04-4YE5

Note that these trainer packages are replaced with successor packages when necessary.
An overview of the currently available SCE packages is available at: siemens.com/sce/tp

Continued training
For regional Siemens SCE continued training, get in touch with your regional SCE contact
siemens.com/sce/contact

Additional information regarding SCE

siemens.com/sce

Information regarding use

The SCE Learn-/Training Document 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 educational facilities and R&D institutions. Siemens AG does not
guarantee the contents.

This document is to be used only for initial training on Siemens products/systems, which means it can be
copied in whole or part and given to those being trained for use within the scope of their training.
Circulation or copying this Learn-/Training Document and sharing its content is permitted within public
training and advanced training facilities for training purposes.

Exceptions require written consent from 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.

Use for industrial customer courses is explicitly not permitted. We do not consent to commercial use of
the Learn-/Training Document.

We wish to thank the TU Dresden, particularly Prof. Dr.-Ing. Leon Urbas and the Michael Dziallas
Engineering Corporation and all other involved persons for their support during the preparation of this
Learn-/Training Document.
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Unspecified Hardware Configuration —
for a SIMATIC S7-1200

1 Goal

In this chapter, you will first learn how to create a project. Next you will be shown how you can
use the TIA Portal to detect hardware already installed and add it to a project. This hardware

will then be configured.

The SIMATIC S7 controllers listed in Chapter 3 can be used.

2 Prerequisite

You do not need any previous knowledge from other chapters to successfully complete this
chapter. You only need an S7-1200 controller and a PC with the STEP 7 Basic V14 (TIA Portal

V14) software.
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3 Required hardware and software

1 Engineering station: requirements include hardware and operating system

(for additional information, see Readme on the TIA Portal Installation DVDs)
2 SIMATIC STEP 7 Basic software in TIA Portal — as of V14 SP1

3 SIMATIC S7-1200 controller, e.g. CPU 1214C DC/DC/DC with ANALOG OUTPUT SB1232 signal
board, 1 AO — Firmware as of V4.2.1

4 Ethernet connection between engineering station and controller

—
' - 2 SIMATIC STEP 7
1 Engineering Station Basic (TIA Portal) as of
V14 SP1
4 Ethernet connection
3 SIMATIC S7-1200 controller
6 For unrestricted use in educational / R&D institutions. © Siemens AG 2017. All rights reserved.
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Theory

SIMATIC S7-1200 automation system

The SIMATIC S7-1200 automation system is a modular microcontroller system for the lower

performance range.

A comprehensive range of modules is available to optimally adapt the system to the automation

task.

The S7 controller consists of a power supply and a CPU with integrated inputs and outputs or

additional input and output modules for digital and analog signals.

If necessary, communication processors and function modules are also used for special tasks

such as stepper motor control.

The programmable logic controller (PLC) uses the S7 program to monitor and control a machine
or process. In doing so, the 10 modules are scanned in the S7 program using input addresses

(%l) and addressed using output addresses (%Q).

The system is programmed with the TIA Portal Basic or Professional software.
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4.1.1 Range of modules

The SIMATIC S7-1200 is a modular automation system and offers the following range of
modules:

Central processing units (CPUs) with different performance, integrated inputs/outputs, and
PROFINET interface (e.g. CPU 1214C)

SIEMENS

Power supply module (PM) with input 120/230 V AC, 50 Hz /60 Hz, 1.2 A/ 0.7 A and output 24 V
DC/25A

T, - =

SN

Signal boards (SBs) for adding analog or digital inputs/outputs, in which case the size of the CPU
remains unchanged. (Signal boards can be used with CPUs 1211C / 1212C and 1214C.)

8 For unrestricted use in educational / R&D institutions. © Siemens AG 2017. All rights reserved.
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Signal modules (SMs) for digital and analog inputs and outputs (a maximum of 2 SMs can be
used for CPU 1212C and a maximum of 8 SMs for CPU 1214C.)

Communication modules (CMs) for serial communication RS232 / RS 485 (Up to 3 CMs can be
used for CPUs 1211C / 1212C and 1214C.)

Compact switch module (CSM) with 4x RJ45 sockets 10/100 Mbps

———
=

SIMATIC memory cards from 2 MB to 32 MB for storing program data and for easy exchange of
CPUs during maintenance.

Note: Only a single CPU (any type) with integrated digital inputs and digital outputs is needed for
this module.
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4.2 Operator control and display elements of the CPU 1214C
DC/DC/DC

4.2.1 Front view of the CPU 1214C DC/DC/DC

With integrated power supply (24 V connection) and integrated inputs and outputs, the CPU
1214C DC/DC/DC is immediately ready for use without any other components.

The CPU has an integrated TCP/IP connection for communication with a programming device.

The CPU can thus communicate with HMI devices or other CPUs via an Ethernet network.

T

(1) 24 V connection
(2) Plug-in terminal block for user wiring (behind the cover flaps)
(3) Status LEDs for the integrated 10 and the operating state of the CPU

(#) TCP/IP connection (on the underside of the CPU)

10 For unrestricted use in educational / R&D institutions. © Siemens AG 2017. All rights reserved.
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4.2.2 SIMATIC memory card (MC)

The optional SIMATIC memory card (MC) stores a program as well as data, system data, files
and projects. It can be used for:

— Transferring a program to multiple CPUs

— Firmware update of CPUs, signal modules (SMs) and communication modules (CMs)

— Easy replacement of the CPU

4.2.3 Operating states of the CPU
The CPU can have the following three operating states:

— In the STOP operating state, the CPU is not executing the program and you can download a
project.

— In the STARTUP operating state, the CPU is starting up.
— In the RUN operating state, the program is cyclically executed.
The CPU does not have a physical switch for changing the operating state.

You use the button on the operator panel of the STEP 7 Basic software to change the operating
state (STOP or RUN). The operator panel also contains an MRES button for performing a
memory reset and displays the status LEDs of the CPU.

N_'ICP_U operator panel

CPU_1200 [CPU 12714C DC/DC/DC]
Il Run/sTOP RUN

ERROR S5TOP
MAINT MRES
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4.2.4 Status and error displays

The RUN/STOP status LED on the front side of the CPU indicates the current operating state of
the CPU by the color of the display.

SIEMENS : c — Yellow light indicates STOP
' operating state.

— Green light indicates RUN
operating state.

— A flashing light indicates
STARTUP operating state.

There are two additional LEDs here: ERROR LED for indicating errors and MAINT LED for
indicating that maintenance is required.

12 For unrestricted use in educational / R&D institutions. © Siemens AG 2017. All rights reserved.
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STEP 7 Basic V14 (TIA Portal V14) programming software

The STEP 7 Basic V14 (TIA Portal V14) software is the programming tool for the following
automation systems:

— SIMATIC S7-1200
— Basic Panels

STEP 7 Basic V14 provides the following functions for automation of a system:

— Configuration and parameter assignment of the hardware

— Specification of the communication

— Programming

— Testing, commissioning and servicing with operational/diagnostic functions
— Documentation

— Creation of visualizations for SIMATIC Basic Panels using the integrated WinCC Basic

software

— Support is provided for all functions through detailed online help.

Project

To implement a solution for an automation and visualization task, you create a project in the TIA
Portal. A project in the TIA Portal contains the configuration data for the configuration and

internetworking of devices as well as the programs and the configuration of the visualization.

Hardware configuration

The hardware configuration includes the configuration of the devices, consisting of the hardware
of the automation system, the field devices on the PROFINET bus system and the hardware for
visualization. The configuration of the networks specifies the communication between the various
hardware components. Individual hardware components are inserted in the hardware

configuration from catalogs.

The hardware of SIMATIC S7-1200 automation systems comprises the controller (CPU), the
signal modules for input and output signals (SMs), the communication modules (CMs) and other

special-purpose modules.

The signal modules and the field devices connect the input and output data of the process to be

automated and visualized to the automation system.

The hardware configuration enables the downloading of automation and visualization solutions to

the automation system and access to the connected signal modules by the controller.

For unrestricted use in educational / R&D institutions. © Siemens AG 2017. All rights reserved. 13
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4.3.3 Planning the hardware

14

Before you can configure the hardware, you must plan it (hardware planning). In general, you
begin by selecting which controllers are needed and how many. You then select the
communication modules and signal modules. The selection of signal modules is based on the
number and type of inputs and outputs needed. As the final step, a power supply that ensures the

necessary power supply must be selected for each controller or field device.

The functionality required and the ambient conditions are of vital importance for planning the
hardware configuration. For example, the temperature range in the application area sometimes

limits which devices are available for selection. Fail-safe operation might be another requirement.

The TIA Selection Tool (Select automation technology — TIA Selection Tool and follow the

instructions) provides you support. Note: The TIA Selection Tool requires Java.

Note for online research: If more than one manual is available, you should look for the
description "Device Manual", "Product Manual" or simply "Manual" (as opposed to "Function

Manual”, "List Manual”, "System Manual”, etc.) in order to find the device specifications.
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4.3.4 TIA Portal — Project view and portal view

The TIA Portal has two important views. When started, the TIA Portal displays the portal view by

default. This view makes getting started easier, especially for beginning users.

The portal view provides a task-oriented view of the tools for working on the project. Here, you

can quickly decide what you want to do and open the tool for the task at hand. If necessary, a

change to the project view takes place automatically for the selected task.

Figure 1 shows the portal view. At the bottom left, there is an option to switch between this view

and the project view.

1% Siemens - C:\Usersimde\Documents\Automation\011-100_CPU1200\011-100_CPU1200 - Oox

Totally Integrated Automation

First steps

Project: "011-100_CPU1200" was opened successfully. Please select the next step:
Open existing project

Create new project I

7

) Migrate project

Close project

y n Configure a device
Welcome Tour e
~‘ - Write PLC program
First steps
Configure

technology objects

installed software RN,  Parameterize drive

Help
I ‘ Configure an HM screen

User interface language

Open the project view

» Project view Opened project: C:\Users\mde\Documents\Automation\011-100_CPU12001011-100_CPU1200

Figure 1: Portal view
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The project view, as shown in Figure 2, is used for hardware configuration, programming,

creation of the visualization and many other tasks.

By default, the project view displays the menu bar with the toolbars at the top, the project tree
with all components of a project on the left and the so-called "task cards" with instructions and

libraries, for example, on the right.

If an element (for example, the device configuration) is selected in the project tree, it is displayed

in the center and can be worked on there.

14 Siemens - C:\Usersimde\Documents\Automation\01 1-100_CPU12001011-100_CPU1200

Project Edit View Insert Online Options Tools Window Help Totally Integratad Automation
i A savepojet & X = G X Wt WM B E F coonline & Gootine fp MM x - || [Seerchinpoece | W PORTAL
0 00 P 00 P 00 P 4C DUDUD

Devices | Topology view [ Network view |[I¥ Device view || Options ez

. M =

5 CPU_1200 [CPU 1214C] =] B Ja_‘_jm @ s = =15
) = | L) 2

N (2] [v]catalog H

~ [ ] 011-100_CPU1200 ~ & T H

" =l = | il Wt

I Add new device d’°: = ,‘,»7\ (it T 3

o Devices & networks [ riter  profle: [<al>  [+] [ulf] s

~ (g CPU_1200 [CPU 1214C DCDCIDC] » (@ cru e

i
Y Device configuration = » [l Signal boards

03 102 101 1 2 3 4 5 6 ) 8 < Gss =

%) Online & diagnostics » [ Communications boards 4

» [ Program blocks o » [ Battery boards °

» [ Technology objects » (DI =

» @i External source files 7 » Q. DQ ;

» [@ PLCtags u » (@ DiiDg =

= - Z

» (g PLC data types »lma

» 53l viatch and force tables »[@AQ =

» [ Online backups » [l AllaQ _:

» [ Traces » L@ communications modules Bl

» [ Technology modules 3

» [Gi. Device proxy data

83 Program info =
&) PLC alarm text lists (]
» [ Locsl modules [+ E
v | Information )
~ | Details view ‘ -3
Device: iad 1]
Module ‘l] I
(<[ (3] [100% ol ——y— W =
Ingpenies I‘_i_“lnfo ui} Diagnostics
[ General | Cross-eferences | Compile | EnergySuite | T
(][ 2.]@)][show all messsges -
I Message Gow 7 Date Sefelenc:
*Port’ will be created! 7121 \orcion: [ = v
[ ] > < r [ >

4 Portal view oy CPU_1200

Figure 2: Project view
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4.3.5 Basic settings for the TIA Portal

— Users can specify their own default settings for certain settings in the TIA Portal. A few

important settings are shown here.

— In the project view, select the — "Options" menu and then — "Settings".

44 Siemens Sl
Project Edit View Insert Online Opmn ‘Tools Window Help oty I At
5 Y seveproieet @ | X = 0] 1 KT |- ¥ coofie |4y I8 I x| (] * pakon

Support packages

s Manage general station description files (GSD)
Devices
Start Automation License Mana. ger

[#] show reference text

(L Global libraries

» g Online access )
» (5 Card Reader/USB memory

sapeiqi] =

+ | Details view

Name ¢ Properties Tiyinfo | % Diagnostics

¥ i Displayfhide interioces i General H Cross-references “ Compile ﬂ Energy Suite |

@] 1]@][showsimessges [+

Date Time

Message
4:23:51 PM

The project 011 100 $71200 V14 was saved successfully. 7122017

4 Portal view
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— One basic setting is the selection of the user interface language and the language for the

program display. In the curriculums to follow, "English" will be used for both settings.

— Under "General" in "Settings", select — "User interface language — English" and "Mnemonic

— International”.

& Siemens

U Y [ saveproject @

Project Edit View Insert Online Options Tools Window Help

— LXK

Totally Integrated Automation

XX e 5 MK B R coonine ¥ coofine | fp I IW 3¢ 1" PORTAL

» General

» Hardware configuration

» PLC programming
STEP 7 Safety

» Simulation

» Online & diagnostics
PLC alarms

» Visualization
Keyboard shortcuts

¥ Password providers
Multiuser
CAx

T

v

General

General

General settings

User name:

User interface

soueiqr £ swseL il

| mde

| English

|
| International 52

Show list of recently used
projects:

Tooltips:

Banner:

EE elements

[ Load last opened project during startup

(¥ Show truncated texts completely

[ show tocltips (contextsensitive help is available)
[W) Open cascade automatically in tooktips

[~ show banners minimized

Note: These settings can always be changed.
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4.3.6 Set the IP address on the programming device

To program the SIMATIC S7-1200 controller from the PC, the programming device or a laptop,
you need a TCP/IP connection or an optional PROFIBUS connection.

For the PC and SIMATIC S7-1200 to communicate with each other via TCP/IP, it is important that
the IP addresses of both devices match.

First, we show you how to set the IP address of a PC with Windows 7 operating system.

— Locate the network icon in the taskbar at the bottom and click — "Open Network and

Sharing Center".

VMware Network Adapter VMnet1

E MNo Internet

Wi-Fi
Turned off

Network settings

z P

Wi-Fi Airplane mode

For unrestricted use in educational / R&D institutions. © Siemens AG 2017. All rights reserved. 19
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— In the open Network and Sharing Center window, click — "Change adapter settings".

Settings

& Home Ethernet

| Hind g sedling - | VMware Network Adapter VMnet8
No Internet

Network & Internet
E VMware Network Adapter VMnet1

B Status No Internet
Unidentified network
7 Wi-Fi No Internet
J  Ethernet
Related settings
2 Dial-up
Change adapter options
%P VPN
) Change advanced sharing options
%= Airplane mode Network and Sharing Center
)  Mobile hotspot HomeGroup
Windows Firewall
(5 Data usage
Proxy

— Select the desired — "Local Area Connection" that you want to use to connect to the

controller and click — "Properties".

‘& Network Connections

4~ % > Control Panel > Network and Internet > Network Connections

Organize * Disable this network device Diagnose this connection Rename this connection
h Bluetooth Network Connection L" Etherne* — ]
=, Not connected g _ Uniden 9 Disable
a Bluetooth Device (Personal Area ... 'ﬁ Intel(R Status !
E Wi-Fi Diagnose

n ’\Iot connected

Intel(R) Dual Band Wireless-AC 82... Bridge Connections

Create Shortcut
Delete

Rename

Qe @

Properties

20 For unrestricted use in educational / R&D institutions. © Siemens AG 2017. All rights reserved.
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— Next, select — "Properties” for — "Internet Protocol Version 4 (TCP/IP)".

Q‘ Ethernet Properties Pt
Networking ~ Sharing

Connect using:

3P Intel(R) Ethemet Connection (4) 1219-LM

This connection uses the following items:

W T8 \Mware Bridge Protocol ~
¥ 53 File and Printer Sharing for Microsoft Networks

Wl %8QoS Packet Scheduler

PN intemet Protocol Version 4 (TCP/IPv4)
[ 4 Microsoft Network Adapter Muktiplexor Protocol
W 5 PROFINET IO protocol {DCP/LLDP)

. Microsoft LLDP Protocol Driver v
< >

. Install... | Urinstall Properties
Description

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

ok || Cancsl |

— You can use the following address, for example — IP address: 192.168.0.99 — Subnet mask
255.255.255.0 and accept the settings (— "OK")

Internet Protocol Version 4 (TCP/IPv4) Properties X
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:
1P address: 192 .168. 0 . 99 |
Subnet mask: 255.255.255. 0

Default gateway: » " N

Obtain DNS server address automatically

(@) Use the following DNS server addresses:

N
Alternate DNS server: = = @ |

[ validate settings upon exit | Advanced...

o ] cone
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4.3.7 Set the IP address in the CPU
The IP address of SIMATIC S7-1200 is set as follows.

— Select the Totally Integrated Automation Portal for this, which is opened here with a double-
click (— TIA Portal V14)

d
TIA Portal V14

— Select — "Online & diagnostics", and open the —"project view".

74 Siemens =S

Totally Integrated Automation

@ Accessible devices

Online &
Diagnostics

P Project view

22 For unrestricted use in educational / R&D institutions. © Siemens AG 2017. All rights reserved.
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— In the project tree under — "Online access", select the network adapter that was set
previously. If you click — "Update accessible devices" here, you see the IP address (if
previously set) or the MAC address (if IP address not yet assigned) of the connected
SIMATIC S7-1200. Select — "Online & diagnostics" here.

T4 Siemens =lonus
Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation

Gf AR soveproiect @ X B H X O G MG E R F coonline Fcooffine Sz MW 2 ] " PORTAL

Options

Devices =
. ]
5 [ 2
- ~ |Find and replace i
~ [ Online access =
Y Displayihide interfaces Fin L'y
= [ Intel(R) Ethernet Connection (4) 12191\ 8, C - |g
£i? Update accessible devices 4
1 sccessible device [192168.0.1) ¢

%/ Online & diagnostics

» Il Program blocks

» [ Technology objects

» (& PLC data types
» [ Intel(R) Dual Band Wireless-AC 8265
» (1) Microsoft Wi-Fi Direct Virtual Adapter
» [f PCinternal [Local]
» [ PLCSIM[PNIE] i)
» 1 Teleservice [Automatic protocol detecti... il

» &9 Card ReaderiUSB memory

<] [ [>
v | Details view

g Properties |‘3,.Info y!& Diagnostics
| General | Crossreferences | Compile [ Energy Suite

P [D][2.]@)] show air messages =
% Online & diagnostics [ mepioce | [ repiac
gk Program blocks 1 Message pr e
;‘ Technology objects [} The project 011_100_5S71200_V14 was saved successfully. ]
&) PLC dato types ®  Frojectclosed. =]

Project C:WsersimdelDocumentslAutomationl011_100_571200_V141011_100_$S71200_V14.,

Sranninn far devices on interface Intel(@) Fthernet Connection (4) 12160 Mias ctarte
n

> |Languages & resources

4 Portal view Overview
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— Under— "Functions", you now find the — "Assign IP address" item. Enter the following IP
address here (example): — IP address: 192.168.0.1 — Subnet mask 255.255.255.0. Click —
"Assign IP address" and this new address will be assigned to your SIMATIC S7-1200.

JA Siemens T
Project Edit View Insert Online Options Tools Window Help Ietall Intmeatact At imation
G (Y E seveproject 3 X 5 B X D s G MG E B F coonline ¥ cooffine Sz AW 2 ] " PORTAL
Devices @
- ¢
~ Diagnostics B
g Assign IP address z
General =|3
- ':m Online access Diagnostic status 3
- 3
Y Displayihide interfaces Diagnostics buffer Assign IP address to the device ES
r " Cycle time
~ DR imel( Ethemet Connection () 12194M M| 5 ] Devices connected to an enterprise network or direcy to the intemet must be appropristely L
&7 Update accessible devices i H protected against unauthorized access, eg. by use of firewalls and network segmentation. =
~ (@ accessible device [192.168.0.1] 2 PRW'”“‘““""’“ g For more inin?rmuliun nbolu: indl{s:rial sgcurity. please visit 3
sl w
@/ Online & diagnostics i iemens. B
» gl Program blocks Assign IF address
» [ Technology objects S_ﬂ Lkt d R ﬁ
» [@ PLC data types bLFiwe s Update 5
» [ Intel(R) Dual Band Wireless-AC 8265 |l EEunoME e} =
» [l Microsoft Wi-Fi Direct Virtual Adapter R"“mh“""““:g’ F RN 25153, =36 SB8 SFE DA 3
» [ PCinternal [Local] Fonnat memoty can - @
» [} PLCSIM[PNIIE] 0 IPaddress: 192 .168 .0 .1 | |
» [ Teleservice [Automatic protocol detecti... Bl Subnetmask: 255 . 255 . 255 .0
» ! i
[ Card ReaderiUSB memory D seouier
< [ 1> Router address: O 0
v ‘ Details view -
1 Assign IP address ]{
<] [0 (2] ~
rr— iB Properties H‘A‘ Info n& Diagnostics
|| General [ Cross-references | Compile | EnergySuite |
2] @][show ol messages kel
! Message Gow |2 Date Time
@  The project 011_100_571200_V14 was saved successfully. 7122017 4:23:51PM 2
a\ il >
4 Portal view verview | &/ online &dia... ik

— If the IP address was not successfully assigned, you will receive a message in the — "Info"

window under — "General".

|'d Properties 1, Info 1 %) Diagnostics
J General H Cross-references || Compile || Energy Suite |
@Iﬂ@ [Show all messages m
! Message Goto | ? Date Time
€3 ~ The IPaddress could not be assigned. ? 722017 4:27:32PM Ead
(x ¥ The set command could not be executed. 7122017 4:27:32 PM ]
]
<[ il B
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4.3.8 Restore the factory settings of the CPU

— If the IP address could not be assigned, the program data on the CPU must be deleted. This

is done by resetting the CPU. To reset the controller, select the — "Reset to factory settings”

function and click — "Reset".

& Siemens. ek
Pn:]ec: Edit View Insert Dnllne‘ Options  Tools Window Help Totally Integrated Automation
W sevepoject 3 X B X O S M E B coonline ¥ Gooffine | g7 AW 2 H ] * PORTAL

Devices WA
% ~ Diagnostics o 3
Cénetal lese! a ry setings E.
- jm Orlinie nciee Diagnostic status §
Y Displayihide interfaces Dregnosties buls &
v ] Intel(R) Ethernet Connection (4) 12190 18 Cycle tme L4
£ Update accessible devices Dot IPaddress: 192 .168.0 .1 =
~ [ accessible device [192.168.0.1] RAPRORDET i fce Pl PROFINETdevice name: |accessible device &
4 Oniine & diagnostics SiEchens =
» B3 P e Assign IPaddress B
o g loc ‘ (@ Retain IP address
Y. Eagiteshoalony obiects Settine 0 () Delete IP address I
» D PLCdata types » Firmware update ; E
» L] Intel(R) Dusl Band Vireless-AC8265 | D0 EROERES device e £
» [0 Microsoft Wi-i Direct Virusl Adapter 1 BEsELIGmCIONstings Fy
» [ PCinternal [Local] - Format memory card 1
» [ pLCSIM [PNIIE] ) [~
» [ TeleService [Automatic protocol detecti... Il
» [ Card ReaderiUSB memory
] [T Pl
8 L2 (<] il >
v ‘ Details view = =
Igi’mperﬁes ﬂ’;l]nfn ’IE._ Diagnostics
|| General | Cross-references [ Compile | Energy Suite |
— B[ 2.]@) [show sl messsges [+]
! Message Goto | ? Date Time
€3 ~ The IPaddress could not be assigned. ? 722017 4:27:32PM ~
The set command could not be executed. 71212017 4:27:32PM |
~
<] [ >
4 Portal view = Overview | & online & dis... mmand could not be executed

— Confirm the prompt asking if you really want to reset the module with — "Yes".

Online & diagnostics (02471:000056)

I Do you really want to reset the module?

.9

— If necessary, stop the CPU. (— "Yes")

Online & diagnostics (0241:000020)

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

Srrvme—)

i | ——r—
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5

26

Task

Create a project and add the modules of the existing hardware (here: Trainer Package SIMATIC
S7-1200 with CPU 1214C) by using the automatic hardware detection of the TIA Portal. The

following modules must be detected:

— SIMATIC S7-1200, CPU 1214C DC/DC/DC
(Order number: 6ES7 214-1AG40-0XB0)

— 11X SIMATIC S7-1200, signal board ANALOG OUTPUT SB1232, 1 AO
(Order number: 6ES7 232-4HA30-0XB0)

Planning

Because this is a new system, a new project must be created.

The hardware for this project is already specified by the existing hardware (here: SIMATIC S7-
1200 Trainer Package). Therefore, a selection does not have to be made. Instead, the listed
modules of the Trainer Package are detected directly. The order numbers (see Task or Table 1)

can be used for checking purposes.

The Ethernet interface must be set for the configuration of the CPU. For the digital and analog

inputs and outputs, the address areas corresponding to Table 1 will be set.

Module Order number Slot Address area
CPU 1214C DC/DC/DC 6ES7 214-1AG40-0XB0 1 DI0.0-1.5
DQ0.0-1.1
Al 64 /66
SB1232, 1 AO B6ES7 232-4HA30-0XB0 AO 64

Table 1: Overview of the planned configuration

As the final step, the hardware configuration must be compiled and downloaded. Any errors
present can be detected during compiling and incorrect modules can be detected when the

controller is started (only possible when hardware is present and installed identically).

The tested project must be saved and archived.
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7  Structured step-by-step instructions

You can find instructions on how to carry out planning below. If you already have the relevant
previous knowledge, it will be sufficient to focus on the numbered steps. Otherwise, simply follow

the steps in the instructions.

7.1 Create a new project

— Select the Totally Integrated Automation Portal for this, which is opened here with a double-
click (— TIA Portal V14)

i

TIA Portal V14

— In the portal view under the "Start" menu, select the command — "Create new project”.

TA Siemens

@ Open existing project
@ Create new project

@ Migrate project

@ Welcome Tour

— Modify Project name, Path, Author and Comment as appropriate and click — "Create".

Create new project

Project name: | 011-100_CPU1200

Version: | V14 SP1 [+

Path: | C\UsersimdelDocumentslAutomation

Author: | mde

Comment: || A
v

——

— The project will be created and opened and the menu "Start", "First steps" will open

automatically.
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7.2 Read the hardware of SIMATIC S7-1200

— In the — "Start" portal, select — "First steps" — "Devices & Networks" — "Configure a

device".

14 Siemens - C:\Usersimde\Documents\Automation\011-100_CPU1200\011-100_CPU1200 -OoX

Totally Integrated Automation

First steps

Project: "011-100_CPU1200" was opened successfully. Please select the next step:
Open existing project

Create new project I

-/

Migrate project

Close project

N | Configure a device
Welcome Tour P

(& Write PLC program
First steps

Configure

S technology objects
Installed software i N Parameterize drive
Help

I ‘ Configure an HMI screen

User interface language

Open the project view

) Project view Opened project: C:\Users\mde\Documents\Automation\011-100_CPU 1200\011-100_CPU 1200

— The "Show all devices" menu opens in the "Devices & Networks" portal.

— Switch to the "Add new device" menu.

14 Siemens - C:\Usersimde\Documents\Automation\011-100_CPU1200\011-100_CPU1200 -OoX

Totally Integrated Automation

Add new device

>

M Devices & @ Show all devices &

networks

- e v :a Controllers Device:
» (@ SIMATIC $7-1200
| » [ SIMATIC $7-1500
» (@ SIMATIC 57-300
» (@ simanc 57400

» (@ simanc eT200 cPU
» [ Device proxy

[ D Aricleno: |

5 Version: [

@ Add new device

i Controllers |

@ Configure networks
Description:

) Project view Opened project: C:\Users\mde\Documents\Automation\011-100_CPU 1200\011-100_CPU 1200
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— Create a new CPU. Use an unspecified model of the S7-1200 CPU with order number 6ES7
2XX-XXXXX-XXXX for this.

— (Controllers — SIMATIC S7-1200 — CPU — Unspecified CPU 1200 — BES7 2XX-XXXXX-
XXXX - V4.2)

T Siemens - C:\Usersimde\Documents\Automation\011-100_CPU1200\011-100_CPU1200 -ox

Totally Integrated Automation

Add new device

3]

Devices & f Show all devices Device name:
networks e

Add new device (e
~ [ Controllers ~ Device: T
~ [ SIMATIC 57-1200
~[m cru

» [ CPU 1211C ACDCIRlY

» (g €PU 1211C DEIDCIDC

» [ cPU 1211C DCIDCIRY

» [ CPU 1212C ACIDCIRlY

» [ cPU 1212C DCDCIDC

» [ CPU 1212C DCIDCRlY
HM » [l CPU 1214C ACIDCIRlY Enian [vaz I=]
» [l €PU 1214C DUDTIDC
» [ CPU 1214C DCIDCRy
» [ cPU 1215C ACIDCIRlY Unspecified CPU 1200
» [ cPu 1215C DCIDCIDC
» [ CPU 1215C DODCRRlY
» [ CPU 1217C DCIDTIDC
» ([ CPU 1212FCDCIDCIDC
» [ CPU 1212FC DCIDCRY
» [ cPu 1214FC DCIDCIDC
» [l CPU 1214FC DCIDCRlY
» (@ CPU 1215FC DOIDCIDC
» [ CPU 1215FC DUIDCRlY
v [ Unspecified CPU 1200

Controllers

Unspecified CPU 1200

3

z Anticleno:  [BEST 20600000000C |
Configure networks [6ES7 230¢ |

Description:

1]

"

FCsystems

Drives

» [ cPUSIPLUS
» (@ simamc s7-1500

) Project view Opened project: C:\Usersimde\Documents\Automation\011-100_CPU12001011-100_CPU 1200

— Assign a device name (Device name — "CPU_1200").

Device name:

| CPU_1200

— Select "Open device view".

[ Open device view
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— Click "Add".

T4 Siemens - C:WUsersimde\Documents\Automation\011-100_CPU1200\011-100_CPU1200

Totally Integrated Automati

Add new device

Devices & | @ Show all devices ~ i Controllers ~|  Device: =
networks | v L@l SIMATIC 57-1200
@ Add new device ~gcru

» (g CPU 1211C ACIDCIRly

Controllers
» (@ cPu 1211¢ paibaibe
» (g cPU 1211€ DEIDCIRy Unspecikied CPUI1200
» [ €PU 1212€ ACIDCIRly
D » L@ CPU 1212C DODTIDC = -
» [l CPU 1212C DCIDCIRly Article no.: | 6ES7 2X0CX000XX00C
HM » [l CPU 1214C ACIDCIRly Version [vaz =]

» [l cPu 1214C DODCIDC
» [l CPU 1214C DTIDCIRlY

— Description:
@ Configure networks ;I » (il CPU 1215C ACIDCRly Unspecified CPU 1200

» :@l CPU 1215C DODCIDC
» [ CPU 1215C DCIDCIRIY
iy o2 » (@i cPU 1217C DODCIDC
» L[l CPU 1212FC DCDCIDC
» (R CPU 1212FC DCIDCRlY
» [ cPU 1214FC DCIDCIDC
» (@l CPU 1214FC DCIDCRlY
» :]] CPU 1215FC DCDTIDC
» [ CPU 1215FC DCDCIRlY
~ [l Unspecified CPU 1200
Tl 6ES7 2060000063000
» L CPU SIPLUS
» [ sIMATIC S7-1500

[ cuasneczann

¢ w3

] Open device view

» Project view Opened project: C:\Users\mde\Documents\Automation\011-100_CPU12001011-100_CPU1200

— The TIA Portal now switches automatically to the project view and displays a notice there that

this device is not specified. In order to have the hardware configuration automatically

detected, start detection by clicking "detect" in the yellow information box (— detect).

sers\imde\Documents\Autom. 11-100_CPU1200V01

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
Zf i sevepoject & X X 0 (2 PORTAL
Devices [ Topology view |k Network view  |[IY Device view ||l
k] =4 | | Device overview T
| = £
% ¥ .. | Module slot laddress | Qaddress T.. |3
~ [ 011-100_CPU1200 ] 5 ] e = ul®
I Add new device & i - 7 g
gy Devices & networks = :
- :] CPU_1200 [Unspecific CPU1200] 13 =
Y oevice configuration = ” — (4
» =gl Program blocks — —= Wl
» [ Technology objects S ﬂ[ o °
» L Bxernal source files i 119 g’
» (@ PLCtags = H — z
» K | PLC data types - W 121 :T
» (53 Wetch and force tables 1 > =
» [& Traces e == =
» [ Device proxy data 5 L
Program info L — g
PLC alarm text lists &
» [l Local modules -
BUEL Ursyoliee] denics The device is not specified. o
EARNCOmmen ds ¥ 4 Please use the H to specify the CPU, g
v | Details view - or the configuration of the connected device. E
| Module v i
[<I[n] Plioos 5 ——y— & Bui<] il ] [5]
Name ‘3 Properties “"i.lnfn )| &) Diagnostics
G el ][ General [ Cross-references | Compile | Energy Suite
g Program blocks | —
TR (0][4.][ @] [show s messages 2]
@ External source files
& PLCtags | Message Goto |2 Date Time
PLC data typ @  The project 011_100_571200_Vi4 was saved successfully. 017 4:23:51 PM A
& oo 2 a~

4 Portal view v Project 011-10!
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— Select the type of your PG/PC interface (— Type of the PG/PC interface: PN/IE).

Hardware detection for CPU_1200 %
Type ofthe PGIPCinterface:  |Please select... |~
®_PNIE -
W_TeleService
Compatible accessible nodes of the selected interface:
Device Device type Interface type Address MAC address
i L
[
=
Flash LE
Online status information: [ pisplay enly error message; N
‘ Detect [ I Cancel |

— You can now select the network adapter you want to use to establish an Ethernet connection
with the PLC (— PG/PC interface: Intel(R) Ethernet Connection (4) 1219-LM).

Hardware detection for CPU_1200 %
Type of the PGIPC interface: [i_PNHE [~]
PGIPCinterface:  Please select... | ) g
T intel(R) Ethernet Connection (4) 1219-LM
: 8 ; ] Intel(R} Dual Band Wireless-AC 8265
Compatible accessible nodes of the selected interfat g  1icrosof: wi-Fi Direct Virtual Adaprer
Device Device type Interface type Address MAC address
e [
e
==
Flash LE
Online status information: [ Display only error message;
Detect | I Cancel |
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Hardware detection for CPU_1200

— The search for devices in the network must be started by clicking the — | Startsearch

Device

Online status information:

Compatible accessible nodes of the selected interface:

button.
X
Type of the PGIPC interface:  [|_pruie [+]
FGIFC interface: [_ilntehjrc; Ethernet Connection (4} 1219-LM [T] @'E
Device type Interface type Address MAC address
| Startsearch
f:| Displayoniy error messages
| | Cancel 7

— All accessible nodes are found and listed. If you have selected the correct CPU, the

Hardware detection for CPU_1200

Type of the PGIPC interface!

corresponding CPU and all the connected modules will be detected when you click "detect".

X

Online status information:

42 Retrieving device information...

Scan and information retrieval completed.

€ Scan completed. 1 compatible devices of 1 accessible devices found.

8 _PNiE [+]
FGIFC interface: rilnteiij; Ethernet Connection (4} 1219-LM m ©I§‘
Compatible accessible nodes of the selected interface:
Device Device type Interface type Address MAC address
accessible device CPU 1214C DODCDC PNIE 192.168.0.1 2B-63-36-BBFF-DA
- [
e 1 =4
B
=
[] Flash LED

—e——
| starsearch
f:| Displayonly error messages

(<] w]i>]

| petect ||

Cancel 7

Note: If the list does not contain your CPU, ensure that you have selected the correct network
adapter and have established a connection between the laptop and CPU.

32

For unrestricted use in educational / R&D institutions. © Siemens AG 2017. All rights reserved.

SCE_EN_011-100 Unspecific Hardware Configuration S7-1200_R1709



© Siemens AG 2017

Learn-/Training Document | TIA Portal Modul 011-100, Edition 09/2017 | Digital Factory, DF FA

— The TIA Portal shows the complete device configuration of the selected CPU with signal
board SB1232, 1 AO.

74 Siemens - C:Wsersimde\Documents\Automation\011-100_CPU1200\011-100_CPU1200

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
Gi it saveproject @ X 32 B X W *: 5 0 B B F Goonline &F Gooffiine Bz [ I € H [[] [Seschinproecs | W PORTAL
0 00 P 00 P 00 P 4C DUDUD
Devices [ Topology view [ Network view |[I¥ Device view || Options (]
. — e — =
5 (=] | 8 [crur200(cPuiz1ac] > B e JEJLE [o%} =1 =1 Fi
= ) _| 2
] [a] = [+ catalog 3
L3 & — =
* ] 011-100_CPU1200 ] & - i e ]|
B Add new device Y L =g
ghy Devices & networks riter  profile: [<al> [+ [uf] s
~ [ CPU_1200 [CPU 1214C DC/DCIDC] »(mecru e
Y Device configuration = 4 » [ Signal boards | |
i Oline & diagriosties bR L ! 2 ? 4 s & 7 8 » [ Communications beards W
» [ Program blocks L0 » [ Battery boards °
kS p =
» [ Technology objects [ » (oI B
» @i External source files E » “4 DQ ;
» (@ PLCtags E » Q! DIiDQ 4
» [ig) PLC data types rma
» (55 watch and force tables »[@AQ =
» (i Online backups » [ AliaQ .:t
» [ Traces * [l Communications modules g
» [, Device proxydata » [ Technology modules @
B3 Program info e
&) PLCalarm textlists LI
» [ Locsl modules ~ =
~ | Information 3
v | Details view J S
! Device: iad ]
Module &l
(<[ w] [>] [100% ol ——y— @ =i
|'dProperties  |*iinfo |2l Diagnostics |
|| General [ Cross-references [ Compile | EnergySuite | i
[D][2.]/@)][show sit messages -
! Message Goto 7 Date Article no.: |
“Port” will be created! 7121... inn ——— vl
< [ ] > < i JE >

4 Portal view sy CPU_1200

Note: You can now configure the CPU according to your specifications there. Possible settings

include the PROFINET interface, startup characteristics, cycle, password protection,

communication load and many more.
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7.3 Configure the Ethernet interface of the CPU 1214C

— Select the CPU with a double-click

— Under — "Properties", open the — "PROFINET interface [X1]" menu and select the —
"Ethernet addresses" entry.

| 9 Properties iy Info ﬂﬂ Diagnostics

JGeneraI H 10 tags ” System constants ” Texts ‘

» Genersl

w PROFINETinterface [X1]
General Interface networked with
Ethernet addresses:

Time synchronization Subnet: i Not networked m

Operating mode fW’

» Advanced options

Ethemet addresses

Web server access
. ) IP protocol
Hardware identifier

» DI 14/DQ 10 (®) Set IP address in the project
P A2

» AQ1 signal board IPaddress: [ 192 . 168 .0 .1 |

» High speed counters (H5C) : Subnetmask: | 255 _ 255 _ 255 _ 0 |
» FPulse generators (PTOIPVIM) (1 [ use router
Startup f . Routeraddress: | 0 0 0
Cycle
Cofmunicationioad () IP address is set directly at the device
System and clock memory
» Web server PROFINET
Multilingual support
Time of day [] PROFINET device name is set directly at the device
» Protection & Security
Configuration contral [w) Generate PROFINET device name automatically
Connection resources PROFINET device name: [cpuJZGﬂ }

DR ptaddis e Converted name: i-cpuxbi 20086d7

Device number: | 0 m
— Under "Interface networked with", only the "Not networked" entry is available.
— Add an Ethernet subnet with the — "Add new subnet" button.
Ethemet addresses
Interface networked with
Subnet: [Not networked [:]
| Add new subnet |
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— Keep the preassigned "IP address" and "Subnet mask".

CPU_1200 [CPU 121

» General
w PROFINETinterface [X1]
General

Time synchronization
Operating mode
» Advanced options

Web serveraccess
Hardware identifier
} DI 14/DQ 10
> A2
» AQ1 signal board
} High speed counters (HSC)
} Pulse generators (PTOPWM)
Startup
Cycle
Communication load
System and clock memory
» Wieb server
Multilingual support
Time of day
» Protection & Security
Configuration control
Connection resources
Overview of addresses

' 192 . 168 .0 .1

255 . 255 . 255 .0
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7.4 Configure the address areas

— The next step is to check the address areas of the inputs and outputs and adapt them if
necessary. DI/DO should have an address area of 0...1 and AI/AO should have an address
area of 64...67 and 64...65, respectively. (— Device overview — DI 14/DQ 10 1 — |
address: 0..1—» Q address: 0...1 > Al 2_1 — | address: 64...67 —» AQ 1x12BIT_1 - Q
address: 64...65)

011-100_CPU1200 » CPU_1200 [CPU 1214C DUDUDC]

I,_.E Topology view ﬂé Network view |L[|' Device view L
g [cruizo0(cPuiziac) |+ B 25 = Device overview
ISR [Module T TR v TR
= 103 [A]
= 102 [l
101
> CPU_1200 1 CPU 1214C DC/DTIDC B6ES7 2...
103 102 10 DI 14/DQ 10_1 11 0.1 0.1 DI 14/DQ 10 =
Rack_0 AlZ_1 12 64..67 AlZ 1
AQ 1x12BIT_1 13 64..65 AQ1 signal board 6EST 2.
; HSC_1 116 1000...10... HSC
HSC 2 117 1004...10... HSC
n HsC_3 118 1008..10.. HsC
i HSC_4 119 101210 HSC
HSC_5 120 1016..10... HSC
HSC_6 21 1020..10... HSC
Pulse_1 132 1000..10... Pulse generator (PTO/P...
Pulse_2 133 1002...10... Pulse generator (PFTOIP...
Pulse_3 134 1004..10... Pulse generator (FTO/P...
Pulse_4 135 1006..10... Pulse generator (FTO/P...
» PROFINETinterface_1 1X1 PROFINET interface
] 2 |
<[] oo Bl @i |

Note: To show and hide the Device overview, you need to click the small arrow next to "Device
data" on the right side of the hardware configuration.
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7.5 Save and compile the hardware configuration

— Before you compile the configuration, you should save your project by clicking the —

ld seve project button. To compile your CPU with the device configuration, first select the —

"CPU_1200 [CPU1214C DC/DC/DC]" folder and click the — i) "Compile" icon.

% Siemens - C:\Users\mde\Documents\Automation\011-100_CPU1200\011-100_CPU1200

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
S i sovepoiect & X =2 B X et 5 ME BB F coonine ¥ cooifine gy MM 2 - 1] [Seochinpoec | G4 PORTAL
011-100_CPU1200 » CPU_1200 [CPU 1214C DUDUDC] - X
Devices | Topology view [ Network view |[IY Device view || Options s
. . m =1z
” d¢ [cPu_1200 [CPU1214C) 3 = -y
S 2
o < [l [+ catalog ]
- Lorro_urzme B & E] —
I Add new device &7 RIEt g
ik Dvicer 8 Fiehens . Mriter  Profile: [<all>  [+][ulf] &
“~ [/ cPu_1200 [cPU 1214C DCDADC] | » [meru -
= » [ signal boards
Bpesace cockation 3 103 102 0 1 2 3 4 5 6 i 8 P el oares Foe
Tl Online & disgriostics » [ Communications boards O
» [l Program blocks Rack_0 | » (@ Baneryboards °
» (3 Technology objects =l ;I ol S
» G External source files N v moQ 'a’:
» (@ PLCtage » (moinQ o
» g PLC data types > mA 1
» [53) Watch and force tables » @A =
» [ig Online backups » [m AiaQ i
» [ Traces » [l Communications modules g
» [ Device prow data » [l Technology modules &
2§ Program info -
] PLCalarm textlists = Ll
» [ Local modules [v] I— = = =
¥ —f— . g
—_— ‘ <[ ] [>] [100% I —5 — 4 | Information 3
v | Details view z BN T : 2.
|g Properties ublnfu uh Diagnostics ‘ Device: Lad
Module ———
j General i L2
No 'properties' available. il
No 'properties’ can be shown at the moment. There is either no object selected or the selected object does
not have any dis pleyable properties.
Aricleno: |
Aiprsian: 2 [¥]
< [ >

4 Portal view i i be created

Note: "Save project” should be used again and again when working on a project since this does

not happen automatically. A prompt to save the project only occurs when the TIA Portal is closed.

— If the project was compiled without errors, you see the following screen.

G Properties I]"_i.'.lnfo | %) Di

]General ﬂ Cross-references [| Compile ‘i Energy Suite [

@\E E Show all messages ':

Compiling finished (errors: 0; warnings: 1)

! Peth Description Goto |? Errors Warnings
1 > CPU_1200 A 0 1
1 CPU_1200 CPU_1200 does not contain a configured protection level P
(] ~* Program blocks P 0 0
9 Main (OB1) Block was successfully compiled. P
l Compiling finished (errors: O; warnings: 1)
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7.6 Download the hardware configuration to the device

— To download your entire CPU, select the — "CPU_1200 [CPU1214C DC/DC/DC]" folder and

click the m — "Download" icon.

14 Siemens - C:\Usersimde\Documents\Automation\011-100_CPU1200\011-100_CPU1200

Project Edit View Insert Online Options Tools Window Help TomIFy [ T et st ces
Cf [ seveproject 5 ¥ X Qe 3 MEER F coonine Jco =11 PORTAL
011-100_CPU1200 » CPU_1200 [CPU 1214C DUDTDC
Devices | Topology view [ Network view [[lY Device view || Options (58]
—_— s [ =
@ [cPu_1200 [cPu1214C] ) B oo @ (] | = =1
e ———— = 2
[al v catal :
~ [ 011-100_cPU1200 (] & =] | _ |
j Add ne ml i = ] ]
I Add new device & g
By Devices & networks gflrner profile: [<All>  [v] [uf] g
~ g cPU_1200 [CPU 1214C DUDCIDC] » (@ cru C3
(e — = P e e ; B [PV [ e e » [ Signal boards | |
| Online & diagnostics » [ Communications boards o
= =
» [ Program blocks Rack 0 | » (g Bartery boards °
4 r =
» [ Technology objects | »mol E
» G} External source files i » [m0Q g
» @ PLCtags » (g DiiDQ s
P ra =
» [ig PLC data types »ma
» [53) Wiatch and force tables » (@ A0 =
» [ig Online backups » [m AlAQ B
» [ Traces » [ Communications modules i
» (il Device proxydata ! J » [l Technology modules >
~
Program info T \ -
< ] | 1100% - T, A T
&) PLC alorm textlists (] v & )
» [ Local modules v |d Properties  |%i}info [ %] Diagnostics | 2
= v | Information 3
| Details view [ General | Cross-references | Compile | Energy Suite | | o 4
~|3
T Device: il 3
|| Module 3] 2.][@] [show all messages Sl evice
Compiling finis hed (errors: 0; wamings: 0) -
1 Path Description Goto |7 Errors.
©® - cruzoo P 0
® v Herdwere configuration o o
(i) Hardware was not compiled. The configuration is up-to-date. ?
©® - Frogremblocks ra ]
(1) No block was compiled. All blocks are up-todate. Articleno.: |
(] Compiling finished (errors: 0; warnings: 0) ey [v]
<] i < il ]

4 Portal view iy CPU_1200

— The manager for configuring the connection properties (extended download) opens.

Extended download to device X

Configured access nodes of "CPU_1200"

Device Device type | Slot Type Address Subnet
CPU_1200 CPU1214CDCOD.. 11 PHNIIE 182.168.0.1 PNIIE_1
Type of the PGIFCinterface:  |Please select... [=]

| -] ©[d]
| -] ©
| -]®

Compatible devices in target subnet:

Device Device type Type | Address Target device

Flash LED

Online status infermation:

[] Display enly error messages

Load ] Cancel 1
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— First, the interface must be correctly selected. This happens in three steps.

— Type of the PG/PC interface — PN/IE

Extended d

oad to device

Configured access nodes of "CPU_1200"
Device
CPU_1200

Device type Slot
CPU1214CDCD.. 1X1

Type of the PGIPC interface:

— PG/PC interface — here: Intel(R) Ethernet Connection 1217-LM

Extended download to device

Configured access nodes of "CPU_1200"
Device
CPU_1200

Device type Slot
CPU1214CDCD_. 1X1

Type of the PGIPC interface:
PGIPC interface:

Select target device:

— Connection to interface/subnet — "PN/IE_1"

Extended download to device

Configured access nodes of "CPU_1200"
Device
CPU_1200

Device type Slot
CPU1214CDCD... 1X1

Type of the PGIPC interface:
PGIPC interface:
Connection to interfacelsubnet:

Istgateway

X
Type Address Subnet
PN/IE 192.168.0.1 PNIE_1
Please select... :
Please select__ CIE]
B_PNIE @
I¢_Teleservice
- 1@
X
Type Address Subnet
PN/IE 192.168.0.1 PNIE_1
(@ pnie [~
Please select . | > @‘EI
©
T intel(R) Exhernet Connection (4) 1219-LM ®
W riel(R) Dual Band Wireless-AC 8265
@ Microsoft Wi-Fi Direct Virtal Adapter
T pLcsin -
|
X
Type Address Subnet
PNIIE 192.168.0.1 PNIE_1
[§_PritE [+]
[ intel(R) Ethemet Connection (4} 1219-Lkt || €[ cl]
 Please select.. [+] ®
®
Directatslot "1 X1' O
PNIE_T1
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— The — "Show all compatible devices" check box must be selected. The search for devices in

the network is started by clicking the — button.
Extended download to device
Configured access nodes of "CPU_1200"
Device Device type st Type Address Subnet
CPU_1200 CPU1214CDOD... 1X1 PNAE 192.168.0.1 PNIIE_1
Type ofthe PGIFCinterface: | _PIIE [~]
PGIPCinterfoce: W Intel(R) Ethernet Connection (4) 1219-LM [~1®
Connection to interfacelsubnet: | Directatslot'1 X1° [+ ®
1stgatewsy: | [~ ®
Select target device: ] Show all compatible devices ':1
Device | Device type Interface type | Address Target device : |
CPUcommon CPU1214CDCD... PNIE 192.168.0.1 CPUcommeon
— — PNIIE Access address -
Online status information: [) Display enly errar messages
‘5' Connection established to the device with address 192.168.0.1.
0 Secan completed. 1 compatible devices of 1 accessible devices found.
%2 Retrieving device information...
Scan and information retrieval completed. |T|
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— If your CPU is shown in the "Compatible devices in target subnet" list, you must select it. The
download can then be started (— CPU 1214C DC/DC/DC — "Load").

Extended download to device %

Configured access nodes of "CPU_1200"

["| Flash LED.

Online status information:

55‘ Connection established to the device with address 192.168.0.1.

€ scan completed. 1 compatible devices of 1 accessible devices found.
%7 Retrieving device information...

Scan and information retrieval completed.

Device Device type Slot Type Address Subnet
CPU_1200 CPU1214CDCD... 1X1 PN/IE 192.168.0.1 PNIIE_1
Type ofthe PGIPC interface:  [§_PHilE []
PGIPCinterface: Wl Intel(R) Ethernet Connection (4) 1219-LM [+]® @
Connection to interfacelsubnet: | Directatslot "1 X1° [+] ©
st gateway | |'|®
Selecttarget device: | Show all compatible devices IE2
Device Device type Interface type Address Target device
CPUcommon CPU 1214CDCID... PNIE 192.168.0.1 CPUcommon
= - PNIIE Access address -

Startsearch

[ Display only error messages

— You first obtain a preview. Confirm the prompt — "Overwrite all" and continue with — "Load".

Load preview

9 Check before loading

%

Status ! Target Message Action
1 & ~ cruiz00 Ready for loading.
H * Protection Protection from unauthorized access
Devices connected to an enterprise network or directly to the
internet must be appropriately protected against unauthorized
access, e.g. by use of firewalls and network segmentation. For
more information about industrial security, please visit
1 http:ifwww. siemens comlindustrialsecurity
9 » Device configurati.. Delete and replace system data in target Download to device
° b Software Download software to device Consistent downlcad
9 Text libraries Download all alarm texts and text list texts Consistent download

<] [ 2]
Refresh

[ f Load ] [ Cancel |

-l

Note: The @ symbol should be visible in every line of the "Load preview". You can find additional

information in the "Message" column.
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— The — "Start all" option will be selected next before the download operation can be

completed with — "Finish".

Load results %

9 Status and actions after downloading to device

Status ! Target Message Action
J‘I'I, & ~ cru_1200 Downloading to device completed without error.
! » Start modules Start modules after downloading to device. El Startall

(<] i EY

r Finish T ‘ Load | [ Cancel .f

— After a successful download, the project view will open again automatically. A loading report
appears in the information field under "General". This can be helpful when troubleshooting an

unsuccessful download.

15 Siemens - C:\Users\mde\Documents\Automation\011-100_CPU1200\011-100_CPU1200 —OXx
Project Edit View Insert Online Options Tools Window Help Wotally ntegeated Aistrsation
G saveproject @ X B E X D D MG ER F coonline ¥ cooffine o AP € — ] [Seochnpoees | W PORTAL
Project tree o 4
Devices [ Topology view | Network view |[IY Device view | |l
. e M) M x
< 2| dr [ruizooicruizied 7] & ® (G5 [E Qs e =
— = - = <3
N =z
~ [ 011-100_CPU1200 B & (= 3
I Add new device & 8
gy Devices & networks Ed
~ [/ CPU_1200 [CPU 1214C DU/DC/DC] =
ﬂt Device configuration = el S g / 3 “ a z . 2 B [}
9/ Online & diagnostics Wl
» [ Program blocks Rack_o Hio
» [ Technology objects ne B
» G External source files i 2
» (@ PLCtags o
= @
» () PLC data types
» 531 iatch and force tables =
» [ig Online backups e
» [ Traces H
3 z
» (5l Device proxydata = @
4 Program info e e L
Sl =l =
< ] > |[100% - e o
] PLC alorm textlists L | —— 1
» [ Local modules v |G Properties  |info [ Diagnostics | &
~ | Details view | General | Cross-references | Compile | Energy Suite s
|| Module B[ 2.][@] show all messages =) i
! Message Goto 2 Date Time
i) Connection configuration was downloaded successfully. 71212017 5:49:54 PM [»]
o Routing configuration was loaded successfully. 71212017 5:49:54 PM
(] CPU_1200 started. 71212017 5:50:49 PM
] "Main' was loaded successfully. 70212017 5:49:53PM
0 Scanning for devices completed for interface Intel(R) Ethernet Connection (4) 1219-LM. Foun. 71212017 5:44:25PM
& Loading completed (errors: 0; warmings: 0). 7212017  5:50:49PM

4 Portal view
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7.7 Archive the project

— To archive the project, select the — "Archive ..." command in the — "Project" menu.

T4 Siemens -

Project |Edit View Insert Online

C:\Users\imde\Documents\Automation\011-100_CPU12001011-100_CPU1200

Options  Tools  Window Help

Totally Integrated Automation
PO

4 Portal view

— Confirm the prompt to save the project with — "Yes".

=3 Overview

Archive project (0104:0000086)

I Save project?

The last saved projectis archived. Do you want to save the project before
archiving to create a backup copy of the current changes?

(3 New. Decs G I0IG B @ ¥ coonline &¥ Gooffiine B M M| 3¢ | || [<earchinprofce | WM RTAL
H % open... crvo
Mg s ]
Close Curbsw, [ Topology view & Network view | Device view | [k
. - o = i F
H save CulsS & | ¢ [CPU_1200 [CPU 1214C) =) @ [ & ¢ = E]
Save as. Carl+ShifsS ——— g
j Bl H
Delete project... [ + E z
il o g
Retrieve ¢ g
5
Manage multiuser server projects =
' Card Reader/USB memory » = 103 102 101 1 2 6 8 9 o
T vemory card file » Rack:0 %
Start basic integrity check e 8
Upgrade iz H
I &
% Print. Ctrl+P o
& Print preview... -
(= Export module labeling strips =
%
C:Wsersimde\Documen..1011-100_CPU1200 -
Exit Alt+F4 s &
) Program info ] il ) %] L
&) PLC alerm textlists SRR ]
» [ Local modules v |4 Properties  |%)Info [ Diagnostics | &
~ | Details view | General | Cross-references | Compile [ Energy Suite E
Module D] 2./ @ ] [show all messages = i
1 |Message Goto Date Time
(i ] Connection configuration was downloaded successfully. 7122017 5:49:54 PM [~]
o Routing configuration was loaded successfully. 71212017 5:49:54 PM
(] CPU_1200 started. 71212017 5:50:49 PM
(V] ‘Main’ was loaded successfully. 7022017 5:49:53FM
o Scanning for devices completed for interface Intel(R) Ethernet Connection (4) 1219-LM. Foun. 70212017 5:44:25 PM =1
@ Loading completed (errors: 0; warmings: 0). 71212017 5:50:49 PM =

— Select a folder where you want to archive your project and save it as file type "TIA Portal

project archive" (— "TIA Portal project archive" — "SCE_EN_011-100_Unspecified hardware

configuration_S7-1200" — "Save").
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7.8 Checklist

44

z
°

Description

Completed

—_

Project was created

Slot 1: CPU with correct order number

Slot 1: CPU with correct firmware version

Signal board: Analog module AQ 1x12BIT with correct order number

Signal board: Analog module AQ 1x12BIT with correct firmware version

Address areas correct

Hardware configuration was compiled without error message

Hardware configuration was downloaded without error message

© |0 |N |0 O W (N

Project was successfully archived
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8 Additional information

More information for further practice and consolidation is available as orientation, for example:

Getting Started, videos, tutorials, apps, manuals, programming guidelines and trial software /

firmware, under the following link:

www.siemens.com/sce/s7-1200

Preview ,,Additional information*

= Getting Started, Videos, Tutorials, Apps, Manuals, Trial-SW/Firmware

A T4 Portal Videos

A TlA Portal Tutorial Center

» Getting Started

A Programming Guideline

A Easy Entry in SIMATIC S7-1200

¥ Download Trial Software/Firmware

A Technical Documentation SIMATIC Controller
A Industry Online Support App

A TIA Portal, SIMATIC 57-120001500 Overview
A TIA Portal Website
A SIMATIC 57-1200 Website
A SIMATIC 57-1500 Website
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Notes
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Matching SCE Trainer Packages for these Learn-/Training Document
+ SIMATIC S7-1200 AC/DC/RELAY (set of 6) "TIA Portal"
Order no.: 6ES7214-1BE30-4AB3
« SIMATIC S7-1200 DC/DC/DC (set of 6) "TIA Portal"
Order no.: 6ES7214-1AE30-4AB3
- Upgrade SIMATIC STEP 7 BASIC V14 SP1 (for S7-1200) (set of 6) "TIA Portal"
Order no.: 6ES7822-0AA04-4YE5

Note that these trainer packages are replaced with successor packages when necessary.
An overview of the currently available SCE packages is available at: siemens.com/sce/tp

Continued training
For regional Siemens SCE continued training, get in touch with your regional SCE contact
siemens.com/sce/contact

Additional information regarding SCE

siemens.com/sce

Information regarding use

The SCE Learn-/Training Document 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 educational facilities and R&D institutions. Siemens AG does not
guarantee the contents.

This document is to be used only for initial training on Siemens products/systems, which means it can be
copied in whole or part and given to those being trained for use within the scope of their training.
Circulation or copying this Learn-/Training Document and sharing its content is permitted within public
training and advanced training facilities for training purposes.

Exceptions require written consent from 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.

Use for industrial customer courses is explicitly not permitted. We do not consent to commercial use of
the Learn-/Training Document.

We wish to thank the TU Dresden, particularly Prof. Dr.-Ing. Leon Urbas and the Michael Dziallas
Engineering Corporation and all other involved persons for their support during the preparation of this
Learn-/Training Document.
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Specified Hardware Configuration —
SIMATIC S7-1200

1 Goal

In this chapter, you will first learn how to create a project. You are then shown how the

hardware is configured.

The SIMATIC S7 controllers listed in Chapter 3 can be used.

2 Prerequisite

You do not need any previous knowledge from other chapters to successfully complete this
chapter. You only need an S7-1200 controller and a PC with the STEP 7 Basic V14 (TIA Portal

V14) software.
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3 Required hardware and software

1

Engineering station: Requirements include hardware and operating system

(for additional information, see Readme on the TIA Portal Installation DVDs)
SIMATIC STEP 7 Basic software in TIA Portal — as of V14 SP1

SIMATIC S7-1200 controller, e.g. CPU 1214C DC/DC/DC with ANALOG OUTPUT SB1232
signal board, 1 AO — Firmware as of V4.2.1

Ethernet connection between engineering station and controller

: . 2 SIMATIC STEP 7

1 Engineering Station Basic (TIA Portal) as of
V14 SP1

4 Ethernet connection

3 SIMATIC S7-1200 controller

For unrestricted use in educational / R&D institutions. © Siemens AG 2017. All rights reserved.
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Theory

SIMATIC S7-1200 automation system

The SIMATIC S7-1200 automation system is a modular microcontroller system for the lower

performance range.

A comprehensive range of modules is available to optimally adapt the system to the automation
task. The S7 controller consists of a power supply and a CPU with integrated inputs and outputs

or additional input and output modules for digital and analog signals.

If necessary, communication processors and function modules are also used for special tasks

such as stepper motor control.

The programmable logic controller (PLC) uses the S7 program to monitor and control a machine
or process. In doing so, the IO modules are scanned in the S7 program using input addresses

(%l) and addressed using output addresses (%Q).

The system is programmed with the TIA Portal Basic or Professional software.
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4.1.1 Range of modules

The SIMATIC S7-1200 is a modular automation system and offers the following range of

modules:

Central processing units (CPUs) with different performance, integrated inputs/outputs, and
PROFINET interface (e.g. CPU 1214C)

SIEMENS

Power supply module (PM) with input 120/230 V AC, 50 Hz /60 Hz, 1.2 A/ 0.7 A and output 24 V
DC/25A

B S -

Signal boards (SBs) for adding analog or digital inputs/outputs, in which case the size of the CPU
remains unchanged. (Signal boards can be used with CPUs 1211C / 1212C and 1214C.)

8 For unrestricted use in educational / R&D institutions. © Siemens AG 2017. All rights reserved.
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Signal modules (SMs) for digital and analog inputs and outputs (a maximum of 2 SMs can be
used for CPU 1212C and a maximum of 8 SMs for CPU 1214C.)

Communication modules (CMs) for serial communication RS232 / RS 485 (Up to 3 CMs can be
used for CPUs 1211C / 1212C and 1214C.)

SIMATIC memory cards from 2 MB to 32 MB for storing program data and for easy exchange of
CPUs during maintenance.

Note: Only a single CPU (any type) with integrated digital inputs and digital outputs is needed for
this module.
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4.2 Operator control and display elements of the CPU 1214C
DC/DC/DC

4.2.1 Front view of the CPU 1214C DC/DC/DC

With integrated power supply (24 V connection) and integrated inputs and outputs, the CPU
1214C DC/DC/DC is immediately ready for use without any other components.

The CPU has an integrated TCP/IP connection for communication with a programming device.

The CPU can thus communicate with HMI devices or other CPUs via an Ethernet network.

24 \/ connection

Plug-in terminal block for user wiring (behind the cover flaps)

Status LEDs for the integrated 10 and the operating state of the CPU

® @ ©® 6

TCP/IP connection (on the underside of the CPU)

10 For unrestricted use in educational / R&D institutions. © Siemens AG 2017. All rights reserved.
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4.2.2 SIMATIC memory card (MC)

The optional SIMATIC memory card (MC) stores a program as well as data, system data, files

and projects. It can be used for:
— Transferring a program to multiple CPUs
— Firmware update of CPUs, signal modules (SMs) and communication modules (CMs)

— Easy replacement of the CPU

4.2.3 Operating states of the CPU
The CPU can have the following three operating states:

— In the STOP operating state, the CPU is not executing the program and you can download a

project.
— In the STARTUP operating state, the CPU is starting up.

— In the RUN operating state, the program is cyclically executed.

The CPU does not have a physical switch for changing the operating state.

You use the button on the operator panel of the STEP 7 Basic software to change the operating
state (STOP or RUN). The operator panel also contains an MRES button for performing a
memory reset and displays the status LEDs of the CPU.

";-]"CPU operator panel

CPU_1200 [CPU 1214C DCIDCIDC]
Bl RUN/STOP RUN

ERROR STOP
MAINT MRES

For unrestricted use in educational / R&D institutions. © Siemens AG 2017. All rights reserved. 11
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4.2.4 Status and error displays

12

The RUN/STOP status LED on the front side of the CPU indicates the current operating state of
the CPU by the color of the display.

— Yellow light indicates STOP
operating state.

— Green light indicates RUN
operating state.

— A flashing light indicates
STARTUP operating state.

There are two additional LEDs here: ERROR LED for indicating errors and MAINT LED for
indicating that maintenance is required.
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4.3 STEP 7 Basic V14 (TIA Portal V14) programming software

The STEP 7 Basic V14 (TIA Portal V14) software is the programming tool for the following
automation systems:

— SIMATIC S7-1200

— Basic Panels

STEP 7 Basic V14 provides the following functions for automation of a system:

— Configuration and parameter assignment of the hardware

— Specification of the communication

— Programming

— Testing, commissioning and servicing with operational/diagnostic functions
— Documentation

— Creation of visualizations for SIMATIC Basic Panels using the integrated WinCC Basic

software

Support is provided for all functions through detailed online help.

4.3.1 Project
To implement a solution for an automation and visualization task, you create a project in the TIA
Portal. A project in the TIA Portal contains the configuration data for the configuration and
internetworking of devices as well as the programs and the configuration of the visualization.

4.3.2 Hardware configuration
The hardware configuration includes the configuration of the devices, consisting of the hardware
of the automation system, the field devices on the PROFINET bus system and the hardware for
visualization. The configuration of the networks specifies the communication between the various
hardware components. Individual hardware components are inserted in the hardware
configuration from catalogs.
The hardware of SIMATIC S7-1200 automation systems comprises the controller (CPU), the
signal modules for input and output signals (SMs), the communication modules (CMs) and other
special-purpose modules.
The signal modules and the field devices connect the input and output data of the process to be
automated and visualized to the automation system.
The hardware configuration enables the downloading of automation and visualization solutions to
the automation system and access to the connected signal modules by the controller.

For unrestricted use in educational / R&D institutions. © Siemens AG 2017. All rights reserved. 13
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4.3.3 Planning the hardware

14

Before you can configure the hardware, you must plan it (hardware planning). In general, you
begin by selecting which controllers are needed and how many. You then select the
communication modules and signal modules. The selection of signal modules is based on the
number and type of inputs and outputs needed. As the final step, a power supply that ensures the

necessary power supply must be selected for each controller or field device.

The functionality required and the ambient conditions are of vital importance for planning the
hardware configuration. For example, the temperature range in the application area sometimes

limits which devices are available for selection. Fail-safe operation might be another requirement.

The TIA Selection Tool (Select automation technology — TIA Selection Tool and follow the

instructions) provides you support. Note: The TIA Selection Tool requires Java.

Note for online research: If more than one manual is available, you should look for the
description "Device Manual", "Product Manual" or simply "Manual" (as opposed to "Function

Manual”, "List Manual", "System Manual”, etc.) in order to find the device specifications.
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4.3.4 TIA Portal — Project view and portal view

The TIA Portal has two important views. When started, the TIA Portal displays the portal view by

default. This view makes getting started easier, especially for beginning users.

The portal view provides a task-oriented view of the tools for working on the project. Here, you
can quickly decide what you want to do and open the tool for the task at hand. If necessary, a

change to the project view takes place automatically for the selected task.

Figure 1 shows the portal view. At the bottom left, there is an option to switch between this view

and the project view.

44 Siemens - C:\Usersimde\Documents\Automatisierung\011-101_CPU1214C\011-101_CPU1214C - ox

Totally Integrated Automation

First steps

o = ect Project: "011-101_CPU 1214C" was opened successfully. Please select the next step:
pen existing projec

Create new project
proj | ~\\
Migrate project

Close project

Q L7} Configure a device
Welcome Tour =g =
\ Write PLC program
First steps
Configure

technology objects

tnstalled software E » Parameterize drive

Help
l ‘ Configure an HMI screen

User interface language

Open the project view

P Project view Opened project: C:\Users\imde\Documents\Automatisierung\011-101_CPU121401011-101_CPU1214C

Figure 1: Portal view
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The project view, as shown in Figure 2, is used for hardware configuration, programming,

creation of the visualization and many other tasks.

By default, the project view displays the menu bar with the toolbars at the top, the project tree
with all components of a project on the left and the so-called "task cards" with instructions and

libraries, for example, on the right.

If an element (for example, the device configuration) is selected in the project tree, it is displayed

in the center and can be worked on there.

J& Siemens - C:\Usersimde\Documents\Automatisierung\011-101_CPU1214C\011-101_CPU1214C

Project Edit View Insert Onh»ne“ Options  Tools Window Help lotally Integatec Auiomation
i B saveproject & X 35 G2 X W @i &M B RV coonline ¥ Gooffine  fp [M I 2 - [ [Seorchinproject | G PORTAL
Project tree m 4
evices opology view e K view evice view ons s
Devi Topology vi Network vi Device vi Opti (5]
. I e M T
i | =| @ | d [cPui2acicruiziac) 7] B W @JE @ = =G
214C) o) =5 1] 2
] [2] " |]catalog H
= 1411 PU1 s
< irmaseis I [E— ]
new device (L] | ]
2 S
i Devices & networks Mriter  profile: [<al> [+ [u] e
~ [g cPu_1214C [CPU 1214C DCDC/DC] | » (@ cPu C3
1Y Device configuration = » [ Signal boards ]
] Online & diagnostics 103w 2 3 4 5 6 7 8 9 » [ Communications boards o
» gl Program blocks Rack_0 0" » (@ Battery boards o
» [ Technology objects (] N » E,. DI =
» G} External source files i » (WDQ "‘;’
» (@ PLCtags » (i DilDQ 4
r - &
» (g PLC data types. » @A
» [54 Watch and force tables > [maQ E
r n B
» [ig Online backups » [ AiaQ =4
=
» [Z Traces » [ Communications modules g
» [ Device proxydsts = » [ Technology modules &
4 Program info >4 R )
giﬂcgnumm lists i L2 [ors e E
» [ Local modules [v] |'d Properties  [*i} Info 4| % Diagnostics | e E
it + | Information 3
v | Details view J General u_ 10 tags J System constants L‘lex{s l = %
|| Module » General [A] . : a| oo =g
~ PROFINETinterfoce [X1] L] = A
. General =|| Projecti
: : — Ethemetaddresses n
I} Device configurstion ~ = c ; n L
4| Online & diagnostics E e il r e =
I = Operating mode n Name: |cPu_12 |
5 Program blocks ld e
& Technology objects [ancvepesdopinns Author: [mde ]
I~ Web serveraccess Aicencs |
@} External source files 5 Comment: Ta
- Hardware identifier v
@ PLCtags I || | version: [ el |
[@ PLC data yes ¥ > v|< il >

4 Portal view = i x Project 011-101_CPU1214C created

Figure 2: Project view
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4.3.5 Basic settings for the TIA Portal
— Users can specify their own default settings for certain settings in the TIA Portal. A few
important settings are shown here.

— In the project view, select the — "Options" menu and then — "Settings".

—-ox

& Siemens

Project Edit View Insert Online Option ‘Tuuls Window Help ol it At

N seveproiec & X 35 0 1 BT - & oo oice | bs I8 8 3¢ <[] Ty
Suppert packages

Manage general station descriptien files (GSD)

Devices
Start Automation License Manager

#| Show reference text

il e o L[] Global libraries
» 8§ Card ReaderiUSB memory

sapeiqi] =

v | Details view

‘G, Properties %ijInfo | % Diagnostics

Name
1 Displayhide interfaces

General | Cross-references [ Compile [ Energy Suite

@) 2]@][showeiimesssges  [v]

Ge to ? Date Time
71212017 4:23:51 PM

Message
The project 011 100 $71200 V14 was saved successfully.

4 Portal view

For unrestricted use in educational / R&D institutions. © Siemens AG 2017. All rights reserved. 17

SCE_EN_011-101 Hardware Configuration S7-1200_R1709



© Siemens AG 2017
Learn-/Training Document | TIA Portal Module 011-101, Edition 09/2017 | Digital Factory, DF FA

— One basic setting is the selection of the user interface language and the language for the

program display. In the curriculums to follow, "English" will be used for both settings.

— Under "General" in "Settings", select — "User interface language — English" and "Mnemonic

— International”.

JA Siemens _OX
Project Edit View Insert Onlmeh Options  Tools Window Help Totally Integrated Attomation
GF Y socpoiec @ X 1805 X D B MG E R H coonline F Goofiine do I 6 11" PORTAL
=
|7
=k
=
» General G | al@
) Hardware configuration ener =l
» PLC programming Gar L_"_.l
STEP 7 Safety &
» Simulation General settings LS
» Online & diagnostics 2
PLCalarms Username: |mde

» Visualization
Keyboard shortcuts |
» Password providers i

Userinterface language: | English

Multiuser Show list of recently used

projects: E@ elements
[] Load last opened project during startup

CAx

Tooltips: [ Show truncated texts completely

[ show tooltips (contextsensitive help is available)
[ Open cascade automatically in tooltips

Banner: [| Show banners minimized

Note: These settings can always be changed.
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4.3.6 Set the IP address on the programming device

To program the SIMATIC S7-1200 controller from the PC, the programming device or a laptop,
you need a TCP/IP connection or an optional PROFIBUS connection.

For the PC and SIMATIC S7-1200 to communicate with each other via TCP/IP, it is important that
the IP addresses of both devices match.

First, we show you how to set the IP address of a PC with Windows 7 operating system.

— Locate the network icon in the taskbar at the bottom and click — "Open Network and

Sharing Center".

VMware Network Adapter VMnet1

E MNo Internet

Wi-Fi
Turned off

Network settings

z P

Wi-Fi Airplane mode
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— In the open Network and Sharing Center window, click — "Change adapter settings".

Settings

€ Home Ethernet

| Find 2 sedting - | VMware Network Adapter VMnet8
No Internet

Network & Internet
E VMware Network Adapter VMnet1

B Status No Internet
Unidentified network

7 Wi-Fi No Internet
3 Ethernet

Related settings
@ Dial-up

Change adapter options
% VPN - i
3 Change advanced sharing options
g Airplane mode Network and Sharing Center
¢» Mobile hotspot HomeGroup

Windows Firewall
(5 Data usage

Proxy

— Select the desired — "Local Area Connection" that you want to use to connect to the

controller and click — "Properties".

‘& Network Connections

1T /& > Control Panel * MNetwork and Internet » Network Connections

Organize v Disable this network device Diagnose this connection Rename this connection
gh Bluetooth Network Connection L" Etherne* - ]
Ty Mot connected ‘=-..5 _ Uniden !;i Disable
x 9 Bluetooth Device (Personal Area .. 'ﬁ Intel(R Status !
-b. Wi-Fi Diagnose
i Mot connected
x Intel{R) Dual Band Wireless-AC 82... G Bridge Connections
Create Shortcut

G Delete

G Rename

G Properties
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— Next, select — "Properties” for — "Internet Protocol Version 4 (TCP/IP)".

'4?' Ethernet Properties K
Networking  Sharing

Connect using:
5P Intel(R) Ethemet Connection (4) 1215-LM

This connection uses the following items:

W 3 Mware Bridge Protocol -
v| "l File and Printer Sharing for Microsoft Networks

3005 Packet Scheduler

Intemet Protocol Version 4 (TCP/IPv4)
2 Microsoft Network Adapter Muttiplexor Protocol

4 PROFINET IO protocol (DCP/LLDP)

4. Microsoft LLDP Protocol Driver v

" EORNE
b

| esal. | [ Unineal Propetties
Description
Transmission Control Protocol/Intemet Protocol. The default

wide area network protocol that provides communication
across diverse interconnected networks.

ok || Coe |

— You can use the following address, for example — IP address: 192.168.0.99 — Subnet mask
255.255.255.0 and accept the settings (— "OK")

Internet Protocol Version 4 (TCP/IPv4) 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.

(O) Obtain an IP address automatically

(@) Use the following IP address:

TP address: [192.168. 0 . 99 |
Subnet mask: [ 255.255.255. 0 |
Default gateway: I ]

Obtain DNS server address automatically

(®) Use the following DNS server addresses:

Preferred DNS server: . " .

Alternate DNS server: [ . ‘ # |
[[Jvalidate settings upon exit e
o ] concel |
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4.3.7 Set the IP address in the CPU
The IP address of SIMATIC S7-1200 is set as follows.

— Select the Totally Integrated Automation Portal for this, which is opened here with a double-
click (— TIA Portal V14)

d
TIA Portal V14

— Select — "Online&Diagnostics”, and open the —"project view".

1A Siemens -OX

Totally Integrated Automation

@ Accessible devices

Online &
Diagnostics

» Project view
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— In the project tree under — "Online access", select the network adapter that was set
previously. If you click — "Update accessible devices" here, you see the IP address (if
previously set) or the MAC address (if IP address not yet assigned) of the connected
SIMATIC S7-1200. Select — "Online&Diagnostics" here.

74 Siemens -oOX

Project  Edit View Insert Or\il‘ne- Options  Tools Window Help Totally Integrated Automation
S H soveproject & ¥ 2 2 X D s 5 MG B R F coonine F cooffine |z MW 2 1] ° PORTAL

Options

Devices

v J Find and replace |

~ [ Online sccess
{ Displayhide interfaces
« [ Intel(R) Ethernet Connection (4)1219LM N8,
EL‘_} Update accessible devices
"~ (@ accessible device [192.168.0.1]
%/ Online & diagnostics
» [ Program blocks
» [ Technology objects

» [ PLC dota types
» 1 intel(R) Dual Band Wireless-AC 8265 |
» [} Microsoft Wi-Fi Direct Virtual Adapter
» [ PCinternal [Local] |}
xa
|

seueiqr] EH syse) il

C =

» [0 PLCSIM [PNAE]
» [ Teleservice [Automatic protocol detecti.
» 5§ Card ReaderiUSE memory

< ! il
S ‘ Details view

[>

g Properties “j. Info &) I ‘2.l Diagnostics

| General [ Crossreferences | Compile | Energy Suite
Name ]Q‘E‘@ Show all messages =

%/ Online & diagnostics

5 Program blocks | Message e [_repiace J[_rer
@  The project 011_100_571200_V14 was saved successfully Al

@  Projectclosed.

% Technology objects
& FLC data types

Project C. \Doc i 11_100_571200_V141011_100_S71200_V14..

Seanning far dsuicas an intsdars Intel(R) Ethernat Cannsstinn (411210 Miwas cta rur\
il

4 Portal view i Scanning forc
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24

— Under— "Functions", you now find the — "Assign IP address" item. Enter the following IP
address here (example): — IP address: 192.168.0.1 — Subnet mask 255.255.255.0. Click —
"Assign IP address" and this new address will be assigned to your SIMATIC S7-1200.

1A Siemens TOX
Project Edit View Insert Onilne‘ Options  Tools Window Help Totally Integrated Automation
A seveproject & X 5= H X M ZME B QR F coonline N coofiine o MM 2 — ] * PORTAL
Devices L
" = m °
~ Diagnostics ~
9 Assign IP address E
General =l3
< [ Gnline acesss Diagnostic status g
Y Displayhide interfaces D"f”‘?“‘“ bufler Assign IP address to the device 2
I \ Cycle time
~ DR ntel@ Ethemet Connection (4) 2194M M| 5527 | Devices connected to an enterprise netviork or directy to the inteet must be sppropristely L
&2 Update accessible devices i = protected against unauthorized access, e.g. by use of firewslls and network segmentation. =
~ [ accessible device [192.168.0.1] » PROFINETinterface [X1] For more information about industrial security, please visit =
&/ Online & diagnostics Sifunctons http: iemens.c H
b ) Program blocks Assign IP address
» (3 Technology objects Ssitime i W
» [E PLC data types » Flrrt\ware update =
» [0 Intel(R) Dual Band Wireless-AC8265 1 ok AR il g
» [} Microsoft Wi-Fi Direct Virtual Adepter 1 Resettofactorysettings 28 -63 -36 -88 -FF -DA 2
» [ rCinternal [Local] ] Format memory card o @
» (g PLCSIM[PNAE] & e R La
» [ TeleService [Automatic protocol detecti... il Subnetmask: 255 . 255 . 255 .0
» i
g9 Card ReaderlUSE memory [~ lise router
<] [T I> dre:
v ‘ Details view -
Assign IP address. |
(<] [ B v
NS |3 Properties ﬂ:iilnfo ﬂi Diagnostics
|| General | Cross-references [ Compile | EnergySuite |
3] 2.|[@] [ show all messoges [~
| Message Gow |2 Date Time
@  The project 011_100_571200_V14 was saved successfully. 7122017 4:23:51FPM f:_l
ﬂw’ [I] >

4 Portal view = Overview

] % online & die...

i Scanning

— If the IP address was not successfully assigned, you will receive a message in the — "Info"

window under — "General".

|_§ Properties ﬁ"_l_.'.lnfo - E_'{_.j Diagnostics
J General || Cross-references || Compile || Energy Suite |
@]ﬂ@ (Show all messages [T]
1 Message Goto |? Date Time
Q * The IP address could not be assigned. ? 71212017 4:27:32 PM i
[x ¥ The set command could not be executed. 71212017 4:27:32PM
B
<] i >
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4.3.8 Restore the factory settings of the CPU

— If the IP address could not be assigned, the program data on the CPU must be deleted. This

is done by resetting the CPU. To reset the controller, select the — "Reset to factory settings”

function and click — "Reset".

& Siemens = 2
Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
SF Y H soveproject @ X T2 Ta X s i B MK B R F coonline &F cooffiine  fa MW 2 1] " PORTAL
Devices gl
% ~ Diagnostics [ e i E_’
iy eset to factory settings H
< g Orfin=access Diagnostic status g
- - e
{ Displayhide interfaces Hisinoshes puter &
+ [ Intel(R) Ethernet Connection (4) 1219-LM 1 Sych e L8
&7 Update accessible devices Memory IPaddress: 192 . 168 .0 .1 B
~ [ accessible device [192.168.0.1] PAFRORNE Untziincs D1 PROFINET device name: | accessible device S
% Online & diagnostics Sifupctions =
T Assign IP address ]
» gl Program blocks M (® Retain IF address
» [ Technology objects settime E
i Delete IP address
» :’3“ PLC data types » Firmware update ’ @ =
» [ Intel(R) Dual Band Wireless-AC8265 18 RSN EROERIERHE hetina o g
» [J) Microsoft WiFi Direct Virtual Adapter 1 Reseris wimymetivgs 3
» [ PCinternal [Local] - Format memory card 1
» f PLCSIMIPNIE] X -
» [ TeleService [Automatic protocol detect... 1
» (& Card ReaderUSE memory
| ] B ~
3] k4 py [ >
Lo ‘ Details view = =
ig Properties ﬂ*g‘.]nfo ﬂi Diagnostics
|| General | Cross-references | Compile [ EnergySuite |
e [63][2.][@)] [Show sl messages [~]
! Message Gote 2 Date Time
€3 ~ The IP address could not be assigned ? 7212017 4:27:32PM A
Q The setcommand could not be executed. 71212017 4:27:32PM J
v
<]
4 Portal view Overview | & online & dia... %' The set command could not be executed

— Confirm the prompt asking if you really want to reset the module with — "Yes".

Online & diagnostics (0241:000056)

Do you really want to reset the module?

b's

! Yes

I

No-—]

— If necessary, stop the CPU. (— "Yes")

Online & diagnostics (0241:000020) X

Resetting is only allowed in STOP mode.

= Do you want to stop the CPU?

[—Yes—|t——No

S
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26

Task

Create a project und configure the compact CPU of your hardware, which corresponds to one
part of the SIMATIC S7-1200 with CPU 1214C DC/DC/DC Trainer Package.

— SIMATIC S7-1200, CPU 1214C DC/DC/DC
(Order number: 6ES7 214-1AG40-0XB0)

Planning

Because this is a new system, a new project must be created.

The hardware for this project is already specified with the SIMATIC S7-1200, CPU 1214C
DC/DC/DC Trainer Package, Therefore, a selection does not have to be made. Instead, the listed
CPU of the Trainer Package only has to be inserted in the project. To ensure that the correct
module is inserted, the order number from the Task should be checked again directly on the

installed device (see Table 1).

The Ethernet interface must be set for the configuration of the CPU. For the digital and analog

inputs and outputs, the address areas corresponding to Table 1 will be set.

Module Order number Slot Address area
CPU 1214C DC/DC/DC 6ES7 214-1AG40-0XB0 1 DI0.0-1.5
DQO0.0-1.1
Al 64 / 66

Table 1: Overview of the planned configuration

As the final step, the hardware configuration must be compiled and downloaded. Any errors
present can be detected during compiling and incorrect modules can be detected when the

controller is started (only possible when hardware is present and installed identically).

The tested project must be saved and archived.
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7  Structured step-by-step instructions

You can find instructions on how to carry out planning below. If you already have the relevant
previous knowledge, it will be sufficient to focus on the numbered steps. Otherwise, simply follow

the detailed steps in the instructions.

7.1 Create a new project

— Select the Totally Integrated Automation Portal for this, which is opened here with a double-
click (— TIA Portal V14)

4
TIA Portal V14

— In the portal view under the "Start" menu, select the command — "Create new project”.

1% Siemens

Open existing project
Create new project

Migrate project

Welcome Tour

— Modify Project name, Path, Author and Comment as appropriate and click — "Create".

Create new project

Projectname: |011-101_CPU1214C

Path: ‘C_;gl_Jse_rs'.n‘_!d_e‘[_)oc_limentg'Autop:!a_:_i;ie_[qu_ |__
Version: | V14 SP1 s
Author: [mde |

Comment: =
v
Create

— The project will be created and opened and the "Start" menu, "First steps" will open

automatically.

For unrestricted use in educational / R&D institutions. © Siemens AG 2017. All rights reserved. 27
SCE_EN_011-101 Hardware Configuration S7-1200_R1709




© Siemens AG 2017

Learn-/Training Document | TIA Portal Module 011-101, Edition 09/2017 | Digital Factory, DF FA

7.2

28

Insert the CPU 1214C DC/DC/DC

— In the — "Start" portal, select — "First steps" — "Devices & Networks" — "Configure a

device".

T4 Siemens - C:\Usersimde\Documents\Automatisierung\011-101_CPU1214C\011-101_CPU1214C -ox

Totally Integrated Automation

First steps

Project: "011-101_CPU1214C" was opened successfully. Please select the next step:
Open existing project

Create new project I

v

Migrate project

Close project

o 0 Configure a device
Welcome Tour -~ _

\ Write PLC program
First steps

Configure
o technology objects

Installed software N et v
Help

| | configure an HM screen

User interface language

Open the project view

P Project view Opened project: C:\Users\mde\Documents\Automatisierung\011-101_CPU1214Q011-101_CPU1214C

— The "Show all devices" menu opens in the "Devices & Networks" portal.

— Switch to the "Add new device" menu.

T4 Siemens - C:\Usersimde\Documents\Automatisierung\011-101_CPU1214C\011-101_CPU1214C -ox

Totally Integrated Automation

Add new device

networks

l Devices & Show all devices Device name: r

Add new device

E ] ~ [§i Controllers Device:
m i » (@ SIMATIC §7-1200
i » (i@ simamic s7-1500
» (@ simamc s7-300
» (@ simaTC S7-400

» [ SIMATIC ET200 CPU
» il Device proxy

Controllers |

Article no.: |

Version: | [~

Configure networks

HM
R — Description:
FCsystems

re

Drives

P Project view Opened project: C:\Users\mde\Documents\Automatisierung\011-101_CPU1214Q011-101_CPU1214C
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— The specified model of the CPU will now be added as a new device.

— (Controllers - SIMATIC S7-1200 - CPU — CPU 1214C DC/DC/DC— 6ES7214-1AG40-
0XB0 — Vv4.2)

% Siemens - C:\WUsersimde\Documents\Automatisierung\011-101_CPU1214C\011-101_CPU1214C -ox

Totally Integrated Automation

Add new device
- : : (A
Devices & Show all devices Device name: =
networks
[ 2
Add new device [ aiAc
« [ Controllers A Device:
~ [ SIMATIC 57-1200
v @ CPU
contialiER » [ CPU1211C ACIDCiRly
» [ cPu 1211CDC/DCIDC
¥ 121 /DCi
P SO ARHIC DEMCKSy CPU 1214€ DCIDCIDC
» [ CPU 1212C ACIDCRlY
u » [ cPU 1212C DEIDCIDC ey
Configure networks » [/ CPU 1212C DCDCIRly N 5ES7 214-1A60-00B0 |
HM » [ cPu 1214C ACIDCRlY Vet [va2 =
~ (1§ cPu 1214C DODTIDC L
f—— Il sEs7 214-12E300%B0 | Description:
Il 6e57 214-14G31-0XB0 Work memory 100 KB; 24VDC power supply with
- DI14 x 24VDC SINKISQURCE, DQ 10 x 24VDC and
S7 214-1AG4( =
- BEEERREETET A2 on baard; 6 high-speed counters and 4 pulse
» [l CPU 1214C DU/DCRlY outputs on board; signal board expands on-
PCsystems » [ CPU 1215C ACIDCIRly board If0; up to 3 communication modules for
r o serial communication; up to 8 signal modules
B e for 0 expansion; 0.04 ms /1000 instructions;
» LW CPU 1215C DIDCRl PROFINETinterface for programming, HM and
» [ cPU 1217C DaDCIDC PLC to PLC communication
» (@ CPU 1212FC DCIDCIDC
ey » (@ cru 1212¢C DCIDCRYY
» (@ CPU 1214FC DODCIDC
» [l CPU 1214FC DCIDCIRly
» ({3 CPU 1215FC DCIDCIDC
» (3 CPU 1215FC DODCRIy
» [l Unspecified CPU 1200  — =
A coicimie v (v]

D Project view

Opened project: C:\Users\mde\Documents\Automatisierung\011-101_CPU1214Q011-101_CPU1214C

— Assign a device name (Device name — "CPU_1214C").

Add new device

Device name:

|CPU_1214C

— Select "Open device view".

[ Open device view
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— Click "Add".

T4 Siemens - C:Wsersimde\Documents\Automatisierung\011-101_CPU1214C\011-101_CPU1214C -ox

Totally Integrated Automation

Add new device

—_— ~ - _ (4]
Devices & @ Show all devices L@l Controllers ~|  Device: =
networks v @l SIMATIC $7-1200
@ Add new device v mcru
Eontraiies » L CPU 1211C ACIDCIRlY
» L@ CPU 1211C DCIDTDC
~ » [ CPU 1211C DUDCIRly A e
» [l CPU 1212C ACIDCIRlY
» (@ CPU 1212C DODCIDC
» (i CPU 1212C DGRl Aricleno: | 6ES7 214-1AG40-0XB0
HM » :g CPU 1214C ACIDCIRlY Version: Va2 [+]
L | + [l CPU 1214C DCIDCIDC 4
— I 5657 214-1AE300XB0 | Description:
@ Configure networks | Il 6ES7 214-1AG31-0%B0 Work memory 100 KB; 24VDC power supply with
57 214-1 DI14 x 24VDC SINKISOURCE, DQ 10 x 24VDC and
» [l CPU 1214C DCIDCRYY outputs on board; signal board expands on-
PCsystems » [ CPU 1215C ACDCiRly board 1/0; up to 3 communication modules for
" serial communication; up 1o 8 signal modules
VR CEU T21EC nannG for 10 expansion; 0.04 ms/1000 instructions; =
» L@ CPU 1215C DCDCRIy PROFINET interfa ce for programming, HM and
» [ cpu 1217¢ Deibeine PLC to PLC communication
» LW CPU 1212FC pc/ocinc
Dfves » :m CPU 1212FC DCU/DCIRlY 1
» [l CPU 1214FC DC/DCIDC
» [ CPU 1214FC DCIDCIRlY
» (@ cPU 1215FC DODCIDC
» [ CPU 1215FC DC/DCIRY
» [l Unspecified CPU 1200
= s Lo couicin, .
<] i ]
] Open device view

» Project view Opened project: C:\Users\mde\Documents\Automatisierung\011-101_CPU121401011-101_CPU1214C

Note: The desired CPU may have multiple versions that differ in functionality (work memory,

integrated memory, technology functions, etc.). In this case, you should ensure that the selected
CPU meets the requirements placed on it.
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The TIA Portal now switches automatically to the project view and displays the selected CPU in

the device configuration on slot 1 of a rail.

T4 Siemens - C:Wsersimde\Documents\Automatisierung\011-101_CPU1214C\011-101_CPU1214C
Project Edit View Insert Dnh.ne Options  Tools. V\‘nndaw Help Totally Integrated Automation
Y Hsavepraiet @ X 2 E X D B0 G E R F coonine ¥ coofiine fp M ¥ ] [Scsrchinprore | b PORTAL
Project tre i
Devices |# Topology view [ Network view [[I¥ Device view || Options (]
“ (=1 e T m =
3 [Z| 2 | d¢ [cpuiaracicurzia [v] ) B @_‘)@ [C¥3 =) =l
=l [ iasc i 1ated I £l
E + | Catalog 5
i s = | :
. il |l
I Add new device L D D g
i Devices & networks [ Filter Profile: | <all» - @ g_
|~ [m CPU_1214C [CPU 1214C DUIDCIDG] » [mcry @
Y device configuration = » (@ Signal boards ||
9/ Online & diagnostics 103 102 2 3 4 5 6 7 8 9 » [ Communications boards &
» I8 Program blocks Rack_0 ] » (@ Battery boards °
» [ Technology objects. L - » ol =
» [ Bxternal source fles " » l@oo 5
» @ PLCtags » (@ oinQ g
= &
» [ig) PLC data types » @A
» (53l watch and force tables » [mAq =
» [ig Online backups » (@ aiiag =
b (5 Traces » [@ communications modules g
2 E
» [§, Device proxydata & » [ Technology modules &
~
rogram info - 4 Lo
LCalarm textists 3 [>][100% ==y 0
» [ Local modules ~ |'d Properties  [*i}info | 2 Diagnostics | e <
+ " v | Information 3
v | Details view [ General | 10 tags | Systemconstants | Texts | 2
J Module » General [~] A | Device: Rad -4
=i General =
~ PROFINETinterface [X1] = =
T General =/ | projecti
== = — Ethemet addresses b
I} Device configuration [~ - e i Ll
4 Online & diagnostics 2 e Sync oDz on +
- e Operating mode (l Name: [CPU_1214C ]
Il Program blocks = reig 1
"% Technology objects IEAdvanced optiins b Author: | mde ]
I Web serveraccess Articleno: |
@} Externalsource files i Comment: &
- Hardware identifier !
& PLCtags T || Vpreinn: [ = (v
& PLC data fypes R 0tinao v 7 il B

&
4 Portal view s CPU_1214C o

Note: You can now configure the CPU according to your specifications there. Possible settings

include the PROFINET interface, startup characteristics, cycle, password protection,

communication load and many more.
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7.3 Configure the Ethernet interface of the CPU 1214C DC/DC/DC

— Select the CPU with a double-click

— Under — "Properties", open the — "PROFINET interface [X1]" menu and select the —

"Ethernet addresses" entry.

Ig Properties |':i_.!.lnfo _iJ|iL£._,l Diagnostics

J General || 10 tags ‘l System constants ” Texts [
» General Il Eth tackd
w PROFINETinterface [X1] EILE St e
General Interface networked with
Ethernet addresses
Time synchronization Subnet: | Mot networked [:1
Sl | Add new subnet
b Advenced options :
Web
serve_racc:ess IP protocol
Hardware identifier
€t IP address in the project
» DI 14/DQ 10 SetIPadd inth P J
P A2
» High speed counters (HSC) k e 192 168 .0 1
» Pulse generators (PTOIPYWAM) " Subnet mask: | 255 . 255 . 255 .0
Startup r [ Use router
Cycl £
s o F Router sddress 0 .0 .0 0 |
Communication load . . -
System and clock memory O IP address is set directly at the device
» Wieb server
Multilingual support PROFINET
Time of day
} Protection & Security [] PROFINET device name is set directly at the device
Configuration control (W) Generate PROFINET device name automatically
Cunne_l:'(lon bl PROFINET device name: [cpu_1214r. ]
Overview of addresses : -
Converted name: | cpuxb1214c77d5 ]
Device number: |0 [+]

— Under "Interface networked with", only the "Not networked" entry is available.

— Add an Ethernet subnet with the — "Add new subnet" button.

Ethemet addresses

Interface networked with

Subnet: [Not networked

| Add new subnet |

N
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— Keep the preassigned "IP address" and "Subnet mask".

CPU_1214C [CPU 1214C DC/DC/DC]

'iiri'le.smchmn’mlioﬁ
Operating mode

b Advanced options

Web serveraccess
Hardware identifier

DI 14/DQ 10
Al2
High speed counters (HSC)
Pulse generators (PTOI/PVIM)
Startup
Cycle
Communication load
System and clock memory
» Web server
Multilingual support
Time ofday
Protection & Security
Configuration control
Connection resources
Overview of addresses

v v w v

-
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7.4

34

Configure the address areas

— The next step is to check the address areas of the inputs and outputs and adapt them if
necessary. DI/DO should have an address area of 0...1 and Al should have an address area
of 64...67. (— Device overview — DI 14/DQ 10_1 — | address: 0..1— Q address: 0...1 — Al
2 1 — |l address: 64...67)

011-101_CPU1274C » CPU_1214C [CPU 1214C DUDUDC]

|& Topology view | Network view  [[IY Device view ||
& [cPurzracicrutziac) [+ W @ H 5 _]m[
E ¥ - [ Module Slot | laddress Q address Type Article no. Firmware | Co...
| 103 A
|= 102 W
‘,, 101
~ cPu_1214C 1 CPU1214CDODCIDC  6ES7 214-1AG400XBO V4.2
103 102 101 DI 14/iDQ 10_1 T4 0.1 0.1 DI 14/DQ 10
Al2_1 12 64.67 A2
Rack_0 -
13 =
HSC_1 116  1000..1003 HsC
HSC_2 117 1004..1007 HsC
| HSC_3 118 1008..1011 HSC
‘ HSC 4 119 10121015 HSC
F HSC_S 120 1016..1019 HSC
> HSC_6 121 1020..1023 HsC h
Pulse_1 132 1000...1001 Pulse generator (PTOIP.
Pulse_2 335 1002...1003 Pulse generator (PTOIP...
Pulse_3 134 1004...1005 Pulse generator (PTOIP...
Pulse_4 135 1006..1007 Pulse generator (PTOIP...
» PROFINET interface_1 ix1 PROFINETinterface
2
5
4
{3
6
7
x 8 [~]
<]} [3][100% v W<] [ ]

Note: To show and hide the Device overview, you need to click the small arrow next to "Device

data" on the right side of the hardware configuration.
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7.5

Save and compile the hardware configuration

— Before you compile the configuration, you should save your project by clicking the —

ld save project button. To compile your CPU with the device configuration, first select the —

"CPU_1214C [CPU1214C DC/DC/DC]" folder and click the — i "Compile" icon.

% Siemens - C:\Usersimde\Documents\Automatisierung\011-101_CPU1214C\011-101_CPU1214C

Project Edit View Insert Online Options Tools Window Help

G Hsvepoiecr @ ¥ 5 X D2 T M ER F coonline Jcooriine fr MW x 1] [-

Totally Integrated Automation
PORTAL

& PLC dats types Erherneraddraccec

4 Portal view sy CPU_1214C

011-101_CPU1214C » CPU_1214C[CPU 1214C DUDCDC]
evices opology view letwork view evice view ptions e
Devi Topol i Network vi Devi i Opti =]
s naHe 11 (| m —
& d¢ [cPu2iacicruiziag v ) B () H(H] @ s = =1
4w ) =[] 2
| [~ " [ +[catatog 5
~ [ 011-101_CPU1214C ~ &
. = i— il | il
s N o |2
iy Devices & networks [ Filter profle: [<ll> [+][ulf] g
~ [§ CPU_1214C [CPU 1214C DUDC/DC] =i » [mcru &
Y Device configuration = » [ Signal boards | |
4] Online & diagnostics 103 102 2 3 o 5 6 7 8 » [ Communications boards &
» [ Program blocks Rack_0 » [l Battery boards °
» [ Technology objects »mol =
» [ External source files » [@oo 2
» [@ PLCtags » [ DiiDQ g
» [ig) PLC data types § rma E
» (53 watch and force tables » (W aQ =
» [ig Online backups I » [ AiiAQ 5:
» [ Traces » [ Communications modules ]
i = =
» Ujjii Device proxydata » Ll Technology modules @
28 Program info -
E) PLCalarm text lists 1L
» [l Local modules v ::.
v | Details view | Information als
[ Module Device: 2] |
Name
I} Device configuration ~
%) Online & diagnostics = v
It Program blocks < [3] [100% o] — L]
'@ Technology objects . - - = =
- Inf |
o) sl oifea s L Py D | i Properties  [*iInfo 4] % Diagnostics
la PLCtags J General ﬂ 10 tags 1[ System constants " Texts [ [ = (™
I ~ =] 1 ] r>

Note: "Save project” should be used again and again when working on a project since this does

not happen automatically. A prompt to save the project only occurs when the TIA Portal is closed.

— If the project was compiled without errors, you see the following screen.

), Properties |"if.|nfo i) | %l Diagnostics

{ General_‘i_;l[_anss—references

IAQIII 9] | Show all messages

Compiling finished (errors: 0; warnings: 1)
! Path Description

[+]

w CPU_1214C

* Program blocks
Main (OB1)

lr&mpile " Energy Suite I

CPU_1214C CPU_1214C does not contain a configured protection level

Black was successfully compiled.
i, Compiling finished (errors: 0; warnings: 1)

1]

Goto

WYY

Errors
o 1[a]
o 0

[ ]

<]
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7.6 Download the hardware configuration to the device

— To download your complete CPU, select the — "CPU_1214C [CPU1214C DC/DC/DC]" folder

and click the m — "Download" icon.

74 Siemens - C:WUsersimde\Documents\Automatisierung\011-101_CPU1214C\011-101_CPU1214C

Project Edit View Insert Online Options Tools Window Help Totally Integrated AT
G (Y seveproject & X % = X 0 x5 B E F coonline {F coofine fp MM ¥ ] [“ochinp PORTAL
Project tree m 4
Devices [ Topology view |y Network view |0¥ Device view || Options ]
: e N m —il3
| & [cPrui2acicruiziac [+ B @ =2 m @ =} =15
acl e ) - L5 2
_| 5 [~ | v[catalog H
=
~ [1011-101_CPUT214C ~ o 3
Gorron la| & O] —T
B¢ Add new device e " g
i Devices & networks & [ Filter Profile: [ <All> ][] %
'~ [§ cPU_1214C [CPU 1214C DADCIDC] » [mcru &
Y Device configuration = » [ Signal boards ||
% Online & diagnostics e [ ] L 2 2 3 o 5 6 7 8 9 | » [@ communications boards o
» [ Program blocks Rack_0 i » [ Battery boards °
» [ Technology objects L 13 »mo =
» L@} External source files » [mDQ g
» (@ PLCtags » (g DiiDQ g
r e &
» L PLC data types » ‘tIAI
» [55 Watch and force tables » [maQ =
» [ig Online backups » (@ AiAQ _3
» [Z Traces » (@ Communications modules 2
(3l Device proxydata » [l Technology modules @
Program info | o [v] 4
&) PLC alarm text lsts <[ m [>] [100% o ——— 4 (]
- =
Y. g tocelmadutes b | Properties  |*}Info @ | % Diagnostics | - g
v [ Details view ~ | Information 3
| General )| Cross-references | Compile | Energy Suite | oot = 5
Module = evice: =
i L 1OIa]0)sovaimees 5
Compiling finished (errors: 0; warnings: 1) =
Neme = 1 Path Description Goto |7 Errors |
Y Device configuration ~ CPU_1214C A 0 1[4 —
‘Q Online & diagnostics CPU_1214C CPU_1214C does not contain a configured protection level p ]
5 Program blocks ~ Program blocks s ° 03
& Technology objects Main (OB1) Block was successfully compiled P = i i
I icle no.:
|} External source files 0 Compiling finished (errors: 0; wamnings: 1)
@ PLCtags (] s —
[ PLC data ypes Vi< ] il IRE

4 Portal view & CPU_1214C

— The manager for configuring the connection properties (extended download) opens.

Extended download to device IR

Configured access nodes of "CPU_1214C"
Device Device type Slat Type Address Subnet
CPU_1214C CPU1214CDOD... 1X1 PNIE 192.168.0.1 PNIE_1

Type of the PGIPC interince: [T e S - |
\ [~] @1
\ -] ®

Connection to
\ -l@®
Select target device: Show devices with the same ad -
Device Device type Interface type Address Target device
Startsearch
Online status information: [ Display enly error messages

I Cancel ]
e —
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— First, the interface must be correctly selected. This happens in three steps.

— Type of the PG/PC interface — PN/IE

Extended download to device

Configured access nodes of "CPU_1200"
Device
CPU_1200

Device type Slot
CPU1214CDCD.. 1X1

Type of the PG/PC interface:

— PG/PC interface — here: Intel(R) Ethernet Connection (4) 1219-LM

Extended download to device

Configured access nodes of “CPU_1200"
Device
CPU_1200

Device type Slot
CPU1214CDCOD.. 1X1

Type of the PGIPC interface:
PGIPC interface:

Select target device:

— Connection to interface/subnet — "PN/IE_1"

Extended download to device

Configured access nodes of "CPU_1200"

Device
CPU_1200

Device type Slot
CPU1214CDOD.. 1X1

Type of the PGIPC interface:
PGIPC interface:
Connection to interfaceisubnet:

istgateway:

X
Type Address Subnet
PNIE 192.168.0.1 PNAE_1
Please select... |~
Please select... © g
B_PniE ®
W_TeleService
, ™Te©
I
X
Type Address Subnet
PNIIE 192.168.0.1 PNIIE_1
[ e [+]
Please select. . || @‘El
®
‘Jntlﬂ(l!} Ethernet Connection (4} 1219-LM @
W intel(R) Dual Band Wireless-AC 8265
R wicrosoft Wi-Fi Direct Virtual Adapter
T PLCsIM -
]
X
Type Address Subnet
PN/IE 182.168.0.1 PNIIE_1
[®_prie [+]
R intel(R) Ethernet Connection (4) 1219-L || (@[]
| Please select... [+ @
@
Directatslot't X1' ©
PRIIE_1
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— The — "Show all compatible devices" check box must be selected. The search for devices in
the network is started by clicking the —» | SRBASEAEA | 1 ton.

Extended download to device %

Configured access nodes of “CPU_1200"

Device Device type Slot Type Address Subnet
CPU_1200 CPU1214CDCD.. 1X1 PNIIE 192.168.0.1 PNINE_1
Type of the PGIPC interface: | FHIIE [~]

PGIPCinterface: Kl Intel(R) Ethernet Connection (4) 1219-LM [~ @[3

Connection to interface/subnet:  [RT=T RPN v ©

1stgateway: | "‘ ©
Select target device: iShow all compatible devices v
Device Device type Interface type Address Target device
- = PNIIE Access address —

Flash LED
startsearch 1
Online status information: [ Display only error messages p startse

oad | gancel |
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— If your CPU is shown in the "Compatible devices in target subnet" list, you must select it. The
download can then be started (— CPU 1214C DC/DC/DC — "Load").

Extended download to device %

Configured access nodes of “CPU_1200"

Device Device type slet Type Address Subnet
CPU_1200 CPU1214CDOD.. 1X1 PNIIE 192.168.0.1 PNIIE_1
Type of the PGIPCinterface:  {_FNIE [=]
PGIPCinterface: R intel(R) Ethemet Connection (4) 1219-LM ~le=
Connection to interfacelsubnet: | Directatslot'1 X1' [+] ®
stgateway: | |'| ©
Select target device: | Show all compatible devices v
Device Device type Interface type Address Target device
CPUcommon CPU1214CDCD... PNIE 192.168.0.1 CPUcommon
= = PNIIE Access address —=

T

Startsearch

Online status information: [ Display only error messages

= Connection established to the device with address 192.168.0.1. E
© scan completed. 1 compatible devices of 1 accessible devices found. —
17 Retrieving device information... =
Scan and information retrieval completed. [v

f Load 1 [ Cancel ]
e ————

— You first obtain a preview. Confirm the prompt — "Overwrite all" and continue with — "Load".
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Load preview %

9 Check before loading

Status ! Target Message Action
1 & ~ cru_1200 Ready for loading.
H ¥ Protection Protection from unauthorized access

Devices connected to an enterprise network or directly to the
internet must be appropriately protected against unauthorized
access, e.g. by use of firewalls and network segmentation. For
more information aboutindustrial security, please visit

1 http:ifwww.siemens comiindustrialsecurity
° » Device configurati... Delete and replace system data in target Download to device
o » Software Download software to device Consistent download
o Text libraries Download all alarm texts and text list texts Consistent download
<] [ >

Refresh

Finish i E Load ! I Cancel |

=

Note: The @ symbol should be visible in every line of the "Load preview", You can find additional
information in the "Message" column.
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The — "Start all" option will be selected next before the download operation can be completed

with — "Finish".

Load results

Message Action

Downloading to device completed without error.

g Startall

Start modules after downloading to device.

1]

9 Status and actions after downloading to device
Status ! Target
W, & ~ cru_1zoo
H » Start modules
<]

[ Finish

o

|

Cancel

]

— After a successful download, the project view will open again automatically. A loading report

appears in the information field under "General". This can be helpful when troubleshooting an

unsuccessful download.

T4 Siemens - C:\Usersimde\Documents\Automatisi

erung\011-101_CPU1214C\011-101_CPU1214C

4 Portal view
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7.7

42

Download the hardware configuration to the PLCSIM simulation
(optional)

If no hardware is present, the hardware configuration can alternatively be downloaded to a PLC
simulation (S7-PLCSIM).

— To do so, you must first start the simulation by selecting the — "CPU_1214C [CPU1214C

DC/DC/DC]" folder and clicking the — "Start simulation” icon.

14 Siemens - C:\Usersimde\Documents\Automatisierung\011-101_CPU1214C\011-101_CPU1214C

Project Edit View Insert Online Options Tools Window Help T .
otally Integrated Automation
Jf Dl svepojeer & ¥ =55 X W MK R R F cooniine F cooifine fy MW ¥ 1] [Seschinproece | PORTAL
Project tree m <
Devices |& Topology view [ Network view  [[}Y Device view || options ]
w ¥ | d¢ [cruizracicruiziad [ B B @_ﬂé\ [OF = d g
| 5 [a] | v catalog 3
= [ ] 011-101_CPU1214C ~ o —_————— H
- B Add T [l a E [ ] ] 2
7 ) . 2
o Devices & networks & [ Filter Profile: [<All> [=] [ulf] £
- » R 2
1Y Device configuration s » (@ signal boards ||
@) Online & disgnostics 03 w02 0 1 2 3 . 5 6 7 8 9 | » (@ Communications boards 9
» [ Program blocks Rack_0 i » (@ Batteryboards °
» [ Technology objects » @ol H
» &} External source files » [mDQ -4
» L@ PLCtags » (@oiog S
» [ PLC data types » @A g
» [ watch and force tables » (@A =
» [ig online backups » [ AllsQ —3
b [ Traces » [ Communications modules F)
» [, Device proxy data » [ Technology modules &
36 Frogram info . [se] L
&) PLCalarm textlists <[ m [5][100% Jml ——§— I
» [ Local modules > Properties  [*Info | %] Diagnostics F
v‘ Details view — [B - Ll' “ LA I VVJInlormatlnn |2
== | General | Cross-references | Compile [ Energy Suite | —— ~lz
Module e — evice: ]
/ D)0 somsimenne: E
Neme | Message Goto |7 Date Tos
Y Device configuration ~1 O Routing configuration was loaded success fully. 71312017 ~
©| Online & diagnostics =|® CPU_1214Cstarted 71312017 @i
g Program blocks (] "Main' was loaded successhully 71312017 —
[ Technology objects (i) Scanning for devices completed for interface Intel(R) Ethernet Connection (4) 1219-LM. Foun.. 71312017 = enei |
Rl Eioaolicaies ® Loading completed (errors: 0; warnings: 0). 70312017 e )
& PLCtags hd RV | I .
[ PLC data types v]< il BRI K3 i RE

4 Portal view i sy CPU_1214C

— The prompt that all other online interfaces will be disabled is confirmed with — "OK".

Recreate the cross-reference information (0626... b e

I Starting simulation will disable all other
" online interfaces.

["] Do not show this message again.

.ok | cancel |
_—-
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— The "S7 PLCSIM" software is started in a separate window in the compact view.

Siemens

Unconfigured PLC [SIM-1200]

SIEMENS

B RUNISTOP
Il ERROR
Il MAINT

X1

<no project>

— The manager for configuring the connection properties (extended download) opens shortly
thereafter.

Extended download to device B3

Configured access nodes of “CPU_1214C"

Device Device type Slot Type Address Subnet
CPU_1214C CPU1214CDOD... 1X1 PNIE 192.168.0.1 PNIIE_1
Type ofthe PGIFC interface: @ PnIIE 1~
PGIFCinterface:  Flease select.. © 29
7 - PHIIE -
Connection to interfaceisubnet:  “reese e — ()]
15t gateway | |v: @
Select target device: Show devices with the same address | v |
Device Device type Interface type Address Target device

Flash LED

Online status information: [ ) Display only error messages

Load l [ Cancel
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First, the interface must be correctly selected. This happens in three steps.

— Type of the PG/PC interface — PN/IE

Extended download to device

Configured access nodes of "CPU_1214C"
Device

Device type
CPU_1214C

Slot

Type
CPU1214CDCID... 1X1

PNIIE

Type ofthe PGIPCinterface:  §_PNIE

Address
192.168.0.1

Subnet
PNIIE_1

PGIPC interface:  Please select...

Connection to interface/subnet:

-

15t gatewsy: |

'©

— PG/PC interface - PLCSIM

Extended download to device

Configured access nodes of "CPU_1214C"
Device

Device type
CPU_1214C

Slot

Type
CPU1214CDCD.. 1X1

PNIE

Type of the PGIPCinterface: [ PIIE

Address
192.168.0.1

-] @

Subnet
PNIIE_1

PGIPCinterface:

[~]

1 PLCSIM

Connection to interfacelsubner:  Please select..

Sl PLCSIM
stgatewsy: |

B G

I@
—©

— Connection to interface/subnet — "PN/IE_1"

Extended download to device

Configured access nodes of "CPU_1214C"
Device

Device type
CPU_1214C

Slot

Type
CPU1214CDCID... 1 X1

PNIIE

Type ofthe PGIPCinterface: R PNIIE

Address
192.168.0.1

Subnet
PNIIE_1

PGIPCinterface: W PLCSIM

[+]

Connection to interface/subnet:

~FMeRdE

Flease select...

Directatslot "1 X1'
PNIIE_1

Select target device:

[Flease select_ ™

- | €

|E|'H_.. devic

&

©E[q
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— The — "Show all compatible devices" check box must be selected. The search for devices in

the network is started by clicking the —» | 218 SeamEh |, tton,

Extended download to device X
Configured access nodes of "CPU_1214C"
Device Device type Slot Type Address Subnet
CPU_1214C CPU1214CDCID... 1X1 PNIE 192.168.0.1 PNNIE_1
Type ofthe PG/PCinterface:  [§_FriE [+]
PGIPCinterface: R PLCSIM @84
Connecion o inerocelsubret ©
15t gatewsy | i'®
Select target device: | Show devices with the same address ||
Device Device type Interface type Address Target device
e = PNIE Access address =
Flash LED
f. startsearch 1
Online status information: [7) Display only error messages
Load | [ Concel |
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— If the simulation is shown in the "Compatible devices in target subnet" list, it must be selected

before the download can be started (— "CPU-1200 Simulation" — "Load")

Extended download to device %X

Configured access nodes of "CPU_1214C"

Device Device type slot Type Address Subnet
CPU_1214C CPU1214CDCID... 1X1 PNIE 192.168.0.1 PNIIE_1
Type of the PGIPCinterface:  |§_PN/IE [+]
PGIPCinterface: @ PLCSIM ~eoRd
Connection to interfacelsubnet: [ PN/IE_1 [+] ®
stgateway: | 1'.©
Select target device: | Show devices with the same address ||
Device Device type Interface type Address Target device
CPUcomman CPU-1200 Simula... PNIIE 192.168.0.1 CPUcommon
- - PNIIE Access address —

["] Flash LED.

Startsearch |

Online status information: ["] Display only error messages

€ scancompleted. 1 compatible devices of 1 accessible devices found. E
12 Retrieving device information... |_:
Scan and information retrieval completed. —

[w

[ Lead || cancel |

— You first obtain a preview. Continue with — "Load".

Load preview %
0 Check before loading
Status 1 Target Message Action
M @ ~ cru1214C Ready for loading.
Q Simulated module The download will be performed to a simulated PLC.
(] » Device configurati_.. Delete and replace system data in target Download to device
(] » Software Download software to device Consistent download
(V] Text libraries Download all alarm texts and text list texts Consistent download
<] ] (>
Refresh
|E Load § [ cancel |

Note: The @ symbol should be visible in every line of the "Load preview", You can find additional
information in the "Message" column.
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— The — "Start all" option will be selected next before the download operation can be

completed with — "Finish".

Load results X
9 Status and actions after downloading to device
Staus | Target Message Action
# @ ~ crui2rac Downloading to device completed without error.
1 » Startmodules Start modules after downloading to device. M stertall
<] ] B3
[~ finish-]|  Lcod  |[ cancel

— After a successful download, the project view will open again automatically. A loading report
appears in the information field under "General". This can be helpful when troubleshooting an

unsuccessful download.

A Siemens - C:\Users\imde\Documents\Automatisierung\011-101_CPU1214C\011-101_CPU1214C

Help

Totally Integrated Automation

& PLCtags
& PLC data types V<]

4 Portal view

il

mm R & Goonline ¥ Gooffiine | gp M @ 2 1] [<esrchinprojec PORTAL
SIEMENS
RN |# Topology view [ Network view [[I¥ Device view || Options (]
:RUNISTOP ; d¢ [cPu_iziacicrui21aq) v ) B @ £ @ [OF = = E
W ERROR | [] v | Catalog 3
L B 1 I
x1 192.168.0.1 & MFiker  profle: [l [+] [ulf] g'_
- , » e g
— - — = . » [mi Signal boards
) Online & disgnostics 103 102 101 1 2 3 4 5 6 7 8 9 | » (@ communications boards o
» gl Program blocks Rack_0 1 » (@ Battery boards °
» [ Technology objects. E » ol =
» G External source files i » [@oQ 2
» (@ PLCtags » (@ oinQ 8_
» [ig) PLC data types » @A E
» (53 watch and force tables » (@ AQ =
» [ Online backups » [m aiaQ :?_t‘
b (5 Traces » [@ communications modules g
» [§, Device proxydata » [ Technology modules 3
% Program info I o = Lo
] PLCalarm text lists <[ m ] [>] [100% Jd —5— @ I
» [ Local modules ~ |9 Properties  |"4info | % Diagnostics | TS g
v [ Details view || General | Crossreferences | Compile | Energy Suite | - ~
|| Module e Device: jals
8] 2.]@] [ show sl messages [~
e . ]t Message [ e Date Tos
DY Device configuration ~l o Connection configuration was downloaded successfully. 32017 . [a] i
%/ Online &diagnostics =@ Routing configuration was loaded successfully. 732017 .
I Program blocks 1® CPU_1214Cstarted. 71312017
% Technology objects ) *Main® was loaded successfully. 71312017 e
i Exemal source files ®  Loading completed (errors: 0; warnings: 0). 71312017 s |

| vercion:
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— The PLCSIM simulation has the following appearance in the project view. You can switch to

P
the compact view of the simulation by clicking the — = icon in the menu bar.
FIC Siemens -oxX
Project Edit Execute Options Teols Window Help Totally Integrated Automation
G B seveproiet ¥ U5 (g X OO0 -] M@ D o BN 1] = S7-PLCSIM V14

]

— The compact view of the PLCSIM simulation has the following appearance. You can switch

F:
back to the project view by clicking the — = icon.
PC Siemens = X
CPU_1214C [CPU 1214C DCDCDC] g
SIEMENS
RUN
B RUNISTOP STOP
I ERROR
B MAINT MRES
X1 192.168.0.1
<no project:>
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— In the project view you have to create a new simulation project by clicking — “Project” —

“New”
FLC Siemens “OX
I Project \_Edit Execute Options Tools Window Help s e 2 e
ST oo [ AW o o @ Y S7-PLCSIM V14
Bl j Open.. Ctrl+0
B ssve Ctrl+S
Save a hiftsS E‘
L=
Delete project... Ctrl+E
C:WUsersimdelDocumentsiSimulati...\Projekt?
Exit Alt-F4

— Assign a “Project name” — ,CPU_1214C* and select a — “Path” where you want to create

your project. Then click — ,Create”.

Create a new project

Project name: | CPU_1214C J
Path: |C:WUsersimdelDocumentslSimulation =
Version: | V14 SP1 [:|
Author: |mde |
Comment: [
v

Create ||  Cancel |
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— You can see the downloaded configuration with the status of all inputs and outputs in the

project view by double-clicking — "Device configuration”. Here you can also create your own

— ,Sim tables” with selected input and output signals. You can modify the input signals used

in your program to test the program in the PLCSIM simulation.

B Siemens - C:\Usersimde\Documents\Simulation\CPU_1214C0\CPU_1214C

Project Edit Execute Options Tools Wndow Help Totally Integrated Automation

O [l seveproject | ¥ i (5 X O 571200 -] [P D:c: om N 1) o S7-PLCSIM V14

[cPu_121ac[cPu1214c]  [+] @ @2 M
Address  Displa... MonitoriM...

~ [ ] cPU_1214C %IW64:P DEC

~ [ CPU_1214C [CPU 1214C DT/DC/DC] %IW66:P DEC
I]'f Device configuration %I0.0:P  Bool
» [ SiMtables Hod %10.1:F  Bool

» [ig Sequences %I0.2:P  Bool
%I0.3:P  Bool
%l0.4:P Bool
%l0.5:P Bool

« %l0.6:F  Bool
%I0.7:P  Bool

id %I1.0:P Eool
%I1.1:P Bool
%I1.2:P  Bool
%I1.3:P  Bool
%I1.4:P Bool
%I1.5:P Bool
%Q0.0:P Bool
%Q0.1:P Bool
%Q02:P Bool
%Q0.3:P Bool
- E_ Bnnl

— il

[Cm 3]

~

Rack_0

DDDOOODDOODOOm@@-e =

iy CPU_1214C

Note: Because this is a simulation, you cannot detect errors in the hardware configuration in this

case.
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7.8 Archive the project

— To archive the project, select the — "Archive ..." command in the — "Project" menu.

74 Siemens - C:Wsersimde\Documents\Automatisierung\011-101_CPU1214C\011-101_CPU1214C

[ Pl:zje:t Edit View Insert Online Options Tools Window Help Totally Integrated Automation
[3f New.. he s 50 M0 B B B & Goonline ¥ Goofiine  dp I B 3¢ | (1] [Sesc PORTAL
[ C% Open... crl+o
Migrate project.. n
Close curlew [ Topology view [ Network view  |[iY Device view || Options (2]
Bie o A M F
H 5 2 | d¢ [cPuiziacicruiziac) v B B @ m [C¥3 H == )
Saveas Curl+ShiftsS = F] ‘Ca " 5
d v | Catalog ]
Delete project... CrE [ W& H
I ¥ 11 [
Retrieve... & SDriter  profie: [<Al> =) [u¥]|&
5
s
Menage multiuser server projects. » (mcru &
= » [ Signal boards
T Cord Readerise memory b 0 102 10 1 2 e I S » [l Communications boards el
W Memory card file » I e el
Rack_0 “ | » (@ Batteryboards o
Start basic integrity check i »@ol §
jpgrade » @00 2
5, Frin. Curlep » [ DiiDQ S
& Frint preview. »@a 9
f
[ Export module labeling strips. 4 F’. ! =
» (@ ava =4
CiusersimdelDocume..1011-101_CPU1214C » ; Communecations miadulcs :
ClUsersimdelDocumen..1011-100_CPU1200 L Bl ey moriies z
0 z
Exit Alt+F4 F]
P — |
E PLC alarm text lists <l m [>] [100% Fl —5— (]
M | =4
» [ Local modules v |G Properties  |%info | &/ Diagnostics | [T g
T 3
~ | Details view || General | Gross-eferences | Compile | EnergySuite | 5 ~|7
Module s - evice: (a1
! e 1 O]a0) shen simenese o]
o . _ ]t Message Goto 7 Date T
I} Device configuration ~le Routing configuration was loaded s uccessfully. 732017 .. [ ]
@/ Online & diagnostics =|l® CPU_1214C started. 71312017 5
g (Frcgam blodks 19 "Main’ was loaded successfully. 7B2017 .
1
|- # Technologyobjects (] Loading completed (errors: 0; wamnings: 0). 752017 .. (=
[} External source files i Sk ne
ait @ The project011-101_CPU1214C was saved successfully. 7132017 ..
@ PLC tags W Versian: v]
e PLc doto types Vi< I > <} ] |k

4 Portal view

— Confirm the prompt to save the project with — "Yes".

Archive project (01T04:000006) b

I Save project?
=

The last saved projectis archived. Do you want to save the project before
archiving to create a backup copy of the current changes?

boves—] o |
__________________________________________________________________|

— Select a folder where you want to archive your project and save it as file type "TIA Portal
project archive" (— "TIA Portal project archive" — "SCE_EN_011-101_Hardware
configuration_S7-1214C..." — "Save").
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7.9 Checklist

No. Description Completed

1 Project was created

Slot 1: CPU with correct order number

Slot 1: CPU with correct firmware version

Address area of the digital inputs correct

Address area of the digital outputs correct

Address area of the analog inputs correct

Hardware configuration was compiled without error message

Hardware configuration was downloaded without error message

© |0 | N | o~ |Ww DN

Project was successfully archived
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8 Exercise

8.1 Task — Exercise

The hardware configuration of the SIMATIC CPU 1214C DC/DC/DC Trainer Package is not quite

complete. Insert the following missing signal board. Use the address area starting from 64 for the

analog output.

— 1X SIMATIC S7-1200, signal board ANALOG OUTPUT SB1232, 1 AO (Order number: 6ES7
232-4HA30-0XB0)

8.2 Planning

Plan the implementation of the task on your own.
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8.3 Checklist — Exercise

No. | Description Completed

1 Signal board with correct order number

Signal board with correct firmware version

Signal board address area of analog output correct

Hardware configuration was compiled without error message

Hardware configuration was downloaded without error message

(>R &) I I~ ISV RN V)

Project was successfully archived
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9 Additional information

More information for further practice and consolidation is available as orientation, for example:
Getting Started, videos, tutorials, apps, manuals, programming guidelines and trial software /

firmware, under the following link:

www.siemens.com/sce/s7-1200

Preview ,,Additional information*

= Getting Started, Videos, Tutorials, Apps, Manuals, Trial-SW/Firmware

A T4 Portal Videos
