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Specific hardware configuration —
SIMATIC 10T2000

1 Objective

In this section you first learn how to set up the 10T2000 and to prepare the TIA Portal for the
IOT2000. Then, a project is created and the hardware is configured.

2 Requirement

Nothing is required from other chapters to successfully complete this chapter.

You only need an 10T2000 (here 10T2040) with the SIMATIC IOT2000EDU Software Controller
executable on 10T2020 and 10T2040, a MicroSD Card and an 10-Shield.

Additionally, you need a PC with the STEP 7 Professional V15 (TIA Portal V15) software and a

few freely available tools that are explained in the course of the document.
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3 Hardware and software required

1 Engineering Station: Requirements are hardware and operating system
(for additional information, see Readme on the TIA Portal Installation DVDs)

2 SIMATIC STEP 7 Professional software in TIA Portal V15 or higher

3 Software for writing the example image on the SD card, e.g. Win32 Disk Imager
4 Software for SSH access, e.g. PUTTY

5 Software for SFTP/SCP file transfer, e.g. WinSCP

6 SIMATIC I0T2000 controller, e.g. I0T2040 with MicroSD Card and 10-Shield

7 Ethernet connection between the engineering station and controller

8 SIMATIC IOT2000EDU Software Controller executable on [0T2020 and 10T2040

3 Win32 Disk Imager 4 PUTTY 5 WinSCP

\/

1 Engineering station 2 SIMATIC STEP 7

Professional
(TIA Portal) V15 or
7 Ethernet connection

8 SIMATIC IOT2000EDU
6 SIMATIC 10T2000 Controller Software Controller
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Theory

SIMATIC I0T2000

SIMATIC 10T2000 is a micro PC system based on Intel X1000 SoC (System on Chip). I0T2000
uses the Linux operating system, which can be oriented to individual requirements with the help

of the Yocto project.

In addition, it provides an Arduino UNO-compatible header for optimal adaptation to its

application.

The so-called GPIOs (General Purpose Input/Outputs), which are accessible from the outside
with the help of the header, can be programmed and used in many different ways, e.g. Java or

C++, but also using the TIA Portal.

This module teaches you step-by-step how to program the I0T2000 with the TIA Portal. The TIA

Portal programming is described in the following sections.
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5.1.1 Range of modules

SIMATIC 10T2000 is available in two different versions, which differ in the interfaces present.
I0T2020 provides only one Ethernet interface and two USB interfaces as external interfaces,

while 10T2040 provides an additional Ethernet interface and two additional COM ports.

An Arduino UNO-compatible header is available in each version and can be used to put any

Arduino shields into operation. The option also exists to develop and use your own shields.

The programming is different, depending on the shield. The TIA Portal is only able to use the
individual GPIOs (General Purpose Input/Outputs) as pure digital and analog inputs and outputs.
Higher functions, such as I2C (Inter-Integrated Circuit) or SPI (Serial Peripheral Interface), are not

usable.

A MicroSD card is needed for the operating system. The "Operating system from Siemens"

needs a minimum of 2 GB.
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5.2 Control and display elements of the I0T2040

5.2.1 Top side of the 10T2040

1) Openings for push-in lugs for wall mounting
2) Markings for installation of antennas
3) Connection for the power supply (24 V)

4) COM interfaces (RS232/422/485)

5.2.2 Front side of the I0T2040

5) LED display

6) Left cover

7) Right cover

8) Securing device

9) RESET button for the CPU

10) USER button, programmable (not via the TIA Portal)
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5.2.3 Bottom side of the 10T2040

11) Ethernet interface 10/100 Mbps
12) Ethernet interface 10/100 Mbps, prepared for PoE (Power over Ethernet)
13) USB type Micro-B

14) USB type A

5.2.4 Micro SD card

The micro SD card keeps the operating system at the ready and provides space for programs
and data. Any micro SD card can be used here. Without a card with a compatible system, the
IOT2000 is not executable.

1) Open the right cover.

2) Carefully press down the micro SD bracket
and fold it forward.

3) Slide the micro SD card with correct
orientation into the bracket frame. The
contacts of the micro SD card must
point in the direction of the motherboard.

4) Fold back the bracket frame and
carefully push the frame upward until it

engages.
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5.2.5 LED display

LED displays

SIEMENS

The LEDs on the front side of the device indicate the operating state:

— The PWR (green) LED indicates whether the system is supplied with voltage.
— The SD (green) LED indicates accesses to the SD card.

— The USB (green) LED indicates whether 5 V is available for the USB port

— The OC (red) LED lights up if the supply voltage is too high

— The USER (green/red/orange) LED can be programmed via the operating system
(not via the TIA Portal)
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5.3 Commissioning of the I0OT2000

Before you can start programming the 10T2000 via the TIA Portal, it must be commissioned. You
can also follow the device instructions for commissioning the hardware (see Document ID:
ASE37656491-AB).

The installation of the needed software is described in the following steps. The following things

are needed on the engineering station for this:
— SD card reader and micro SD to SD adapter or micro SD card reader

— SIMATIC I0OT2000 SD card example image (109741799 Example_Image_V2.2.0.zip):
https://support.industry.siemens.com/cs/document/109741799

— Tool for writing the example image to the SD card, e.g. Win32 Disk Imager:

https://sourceforge.net/projects/win32diskimager

— SSHclient, e.g. PUTTY:
https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html

— SCP/SFTP client, e.g. WinSCP:

https://winscp.net/eng/downloads.php

Note: The required software should also be available on each website as a portable version.

These versions require no software installation.
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5.3.1 Creating the SD card

The example image must be unpacked and written to the SD card with the help of the Win32 Disk
Imager.

— Connect the SD card to the computer or insert it into the SD card reader.

— Unpack the example image "109741799_Example_Image_V2.2.0.zip" via the shortcut menu
and "Extract All..." (— Extract All...)

Name Date modified Type Size
# Quick access }
¢ 109741799 Exarnple Image VZ.Z.O_zip s S5/2/2018 2-57 DM Camnressed (7inn 2A8 ANA KB
[ Desktop * = = = =
@ putty.exe Open
<+ - 2
* Ll ¢ Win32Diskimager-1.0.0-binary.zip Open in new window
5| Documents 4 4 wi 2 . i
&l i WinSCP-5.13.1-Portable.zip o
&= Pictures + .
Pin to Start

Nextcloud 4

Bilder

10T2000

— Select a destination path and click "Extract" (— Extract)
X
- Extract Compressed (Zipped) Folders
Select a Destination and Extract Files
Files will be extracted to this folder:
| C:\Users\schulung\Downloads\109741799_Example_lmage_V2.2.0 Browse...
[“] Show extracted files when complete
Cancel
For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved. 13
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— Start Win32 Disk Imager

%2 Win32 Disk Imager - 1.0 - O X
Image File Device

| |8 [Fu ~]
Hash

:None v | | Generate Copy

[[] read Only Allocated Partitions
Progress
Cancel Read Write Verify Only  Exit
Waiting for a task.

— For the Image File, select the example image "example-v2.2.0.wic" you just unpacked. Be
sure to select the file type "*.*"

%2 Select a disk image X
&« v N > ThisPC > Downloads > 109741799_Example_Image_V2.2.0 v O Search 109741799_Example_l... 0
Organize v New folder == v [ o
Name Date modified Type Size
s Quick access -
| | example-v2.2.0.wic 3/27/2018 10:17 AM  WIC File 1,629,440 KB
OneDrive
3 This PC
¥ Network
File name: | example-v2.2.0.wic v l'." v l

Open Cancel
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— Select the device, making sure that it is the micro SD card. Then click on "Write".

%2 Win32 Disk Imager - 1.0 - O X

Image File Device

iulung/Do'A'nIoads/109741799_Examp|e_1mage_V2.2.0/examp|e-v2.2.0.wic| Fy -~

Hash

None ¥ | | Generate Copy

[] read Only Allocated Partitions
Progress

Cancel Read Write Verify Only Exit

— Read the warning and confirm it with "Yes":

%2 Confirm overwrite - 1.0 X

Writing to a physical device can corrupt the device.
(Target Device: [F:\] ")
Are you sure you want to continue?

Yes No

— Close the Win32 Disk Imager after the successful write operation.

— Disconnect the SD card from the computer and insert it into the — disconnected from the
voltage source — 10T2000.

Note: The SD card has now been divided into two partitions by the image. Windows can read
only the first of these partitions. Both partitions should no longer be opened with Windows if
possible.

— Reconnect the I0T2000 to the voltage supply.

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
SCE_EN_014-101 Hardware Configuration IOT2000EDU_R1806.docxEDU_R1806.doxc

15



Learn-/Training Document | TIA Portal Module 014-101, Edition 2018 | Digital Factory, DF FA

5.3.2 Setting the IP address of the engineering station

Now that the SD card has been written with the operating system and inserted in the 1072000,
the operating system can be configured. This is done using an SSH connection. The example
image has a preconfigured IP address: 192.168.200.1/24*.

For the PC and SIMATIC IOT2000 to communicate with one another via IP, it is important that
the IP addresses of both devices match.

First, it is shown here how the IP address of a PC can be set with the Windows 10 operating

system.

— Locate the network icon E in the task bar at the bottom and click on — "Network & Internet

settings".

Netzwerk

@ Connected

etwork & Internet settings

— In the Network settings window that opens, click on — "Change adapter options".

Settings - a X
@ Home Status
| Find a setting P Network status

Network & Internet g @ @
I B Status

Ethernet
Private network

%= Ethernet §

You're connected to the Internet

£ If you have a limited data plan, you can make this network a
2 Dial-up ; .
metered connection or change other properties.
% VPN Change connection properties
ES Airplane mode Show available networks
@ e Change your network settings
ange adapter options
Proxy Ch dapt ti

View network adapters and change connection settings.

% Sharing options

For the networks you connect to, decide what you want to share.

/\__ Network troubleshooter

Note: The notation 192.168.200.1/24* contains information for the IP address and for the subnet
mask 255.255.255.0 with 24 bits to 1.

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
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— Select the desired — "LAN connection" you want to use to connect to the controller and click
— "Properties".

& Network Connections = O X
M @ <« All Control Panel tems > Network Connections v D Search Network Connections ©
Organize ¥ Disable this network device Diagnose this connection ~ » B v M 9
: | LAN-Connection
\g Netzwerk
G Intel(R) PRO/1000 M & Disable
Status
Diagnose
& Bridge Connections
Create Shortcut
G Delete
& Rename
litem  1item selected ® Properties - &=

— Select — "Properties" under — "Internet Protocol Version 4 (TCP/IP)".

U LAN-Connection Properties X
Networking

Connect using:
& Intel(R) PRO/1000 MT Desktop Adapter

This connection uses the following items:

B3 Client fiir Microsoft-Netzwerke A
93 Datei- und Druckerfreigabe fiir Microsoft-Netzwerke

93 QoS-Paketplaner

[ %3 Siemens PLCSIM Virtual Switch

I intemetprotokoll Version 4 (TCP/IPv4) |

[ s Microsoft-Muttiplexorprotokoll fiir Netzwerkadapter

. PROFINET IO protocol (DCP/LLDP) v
< >
| [
Description

TCP/IP, das Standardprotokoll fur WAN-Netzwerke, das den
Datenaustausch uber verschiedene, miteinander verbundene
Netzwerke emoglicht.

OK || Cancel

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
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— You can now use the following IP address, for example, — IP address: 192.168.200.99 —
Subnet mask 255.255.255.0 and accept the settings (— "OK")

Internetprotokoll, 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.

(O Obtain an IP address automatically

(® Use the following IP address:

IP address:
Subnet mask:
Default gateway:

L. . . ]

Obtain DNS server address automatically

(® Use the following DNS server addresses:

Preferred DNS server: L. ]
Alternate DN server: [ - ]
[Jvalidate settings upon exit Advanced...

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
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5.3.3 Establishing an SSH connection

Now that the programming device has an IP address in the preconfigured subnet of the I0T2000
(192.168.200.1/24), it should be possible to establish a Secure Shell (SSH) connection. This is

needed to perform the next steps.

Important: Unlike the Windows command line, the shell of the Linux system is case-sensitive. In
addition, there are no drives with letters (C:\ or D:\). Instead, there is just the root directory whose
file path is "/". All directories and path information are separated from one another with a forward
slash "/". The backward slash "\" used for paths under Windows is an escape character and, in

most cases, has undesired consequences in commands.
— Start PuTTY

— Under Host Name (or IP address), enter the IP and the Port of the IOT2000 ( — Host
Name: 192.168.200.1 — Port: 22)

— Select the SSH item under Connection type ( — Connection type: SSH)

#R PuTTY Configuration X
Category:
=} Session Basic options for your PuTTY session
T L_oglging Specify the destination you want to connect to
=) Termina
ar— Host Name (or IP address) Port
Bel 1192.168.200.1 |22 ]
Features Connection type:
- Window ORaw (OTelnet ORlogin @SSH O Serial
/B\p;:earance Load, save or delete a stored session
aviour
Translation Saved Sessions
Selection [ |
Colours Defautt Settin
as
=) Connection Liii
Data Save
Proxy
Telnet Delete
Rlogin
+- SSH
Serial

Close window on exit:
OAways (ONever (® Only on clean exit

oo [ ][ Goes

Note: The notation 192.168.200.1/24* contains information for the IP address and for the subnet
mask 255.255.255.0 with 24 bits to 1.
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— Click on Open ( — Open)

— Confirm the fingerprint of the 10T2000 with Yes ( — Yes)

PuTTY Security Alert X

The server's host key is not cached in the registry. You
| have no guarantee that the server is the computer you

think it is.

The server's ssh-ed25519 key fingerprint is:

ssh-ed25519 256

36:fc¢8:d2:59:dd:4b:9e:fd:78:4d:2f:88:50:15:46

If you trust this host, hit Yes to add the key to

PuTTY's cache and carry on connecting.

If you want to carry on connecting just once, without

adding the key to the cache, hit No.

If you do not trust this host, hit Cancel to abandon the

connection.

Note: Like in the case of an HTTPS connection, the identity of the partner is checked in the SSH
connection. This is done using the fingerprints of the SSH key. If a connection to a partner (IP or
host name) is being established for the first time, the fingerprint must be manually confirmed and
thus cached. In this way it is ensured that the connection partner is not an unknown third party
(attacker).

— Enter the user name root for the login and confirm the entry with ENTER ( — Login as: root,

— Enter)

P 192.168.200.1 - PuTTY — m] X
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5.3.4 Establishing the SCP/SFTP connection for the file transfer

To transfer files from the local programming device to the IOT2000, the SSH connection is also
used. Here, there are programs that can transmit and receive with SCP and SFTP files via the
SSH connection. WinSCP is used in the next steps.

— Start WinSCP

By < |
Local Mark Files Commands Session Options Remote Help |
&[5 Queue ~ Transfer Settings Default - @~
G New Session ;
5] My documents -EE BEQL % - e ‘
By Login - x [ New~
C:\Users\schulung\Documents\
Name . Size | Newsite S Rights Owner
z File protocol:
Siemens SFTP v
Host name: Port number:
[ [ =&
User name: Password:
Save v Advanced... l'
Tools v Manage o Login Close Help
0Bof0Bin0Oof 1 4 hidden

Not connected.

— Enter the IP and the Port of the IOT2000 ( — Host Name: 192.168.200.1 — Port: 22).
— Enter the user name root under User name ( — User name: root).

— Leave the Password field empty.

By Login — X

ﬁ New Site Session
File protocol:
SFTP v

Host name: Port number:
[192.168.200.1 I 213

User name: Password:

o [ |

Save v Advanced... |V

Tools Y Manage V¥ Login |v Close Help
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— Click Login ( — Login)

— Confirm the fingerprint of the I0T2000 ( — Yes)

Warning ? X

& Continue connecting to an unknown server and add its
host key to a cache?

The server's host key was not found in the cache. You have no guarantee that
the server is the computer you think it is.

The server's Ed25519 key details are:
Algorithm: ssh-ed25519 256
SHA-256:  qh43zBUTEanNvzjCcNJ2T8iF7eUyLuVcE7y0qxVQ2Sw=
MD5: 29:0d:33:b7:10:59:80:ca:90:5a:29:91:86:63:8d:a0

If you trust this host, press Yes. To connect without adding host key to the
cache, press No. To abandon the connection press Cancel.

Copy key fingerprints to dipboard

Yes |V No Cancel Help

— You should now have two file browsers side-by-side. On the left side is the local
programming device and on the right side is the I0T2000 with its directories.

B Documents - root@192.168.200.1 - WinSCP - ] X
Local Mark Files Commands Session Options Remote Help
(B &= 63 Synchronize Bl ¢ [ @ 50 Queue - Transfer Settings Default - i@~
B root®192.168.200.1 [ New Session
[£ My documents =] o ¥ 2% root = & ¥ X o [©, Find Files B
- t - X 4 New - ™ - 4 New -
ts\ /home/root/
Size Type Changed Name : Size Changed Rights Owner
Parent directory 02.05.2018 13:23:55 & - 26.03.2018 05:07:32 TWXT-XT-X root
Dateiordner 02.05.2018 13:23:55
0Bof0BinOof 1 4 hidden 0Bof0Bin0of 0 2 hidden
a SFTP-3 ) 0:00:10
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5.3.5 Setting the IP address using iot2000setup

Unlike for the S7-1500, for example, it is not possible to make the IP settings of the I0T2000 later
using the TIA Portal. Rather, these must be changed directly in the operating system. We are

now directly connected to the running operating system via the SSH connection.

The i0t2000setup tool can be used for changing the IP address. Alternatively, the file
/etc/network/interfaces can be edited. Both methods are shown in the following.

— Enter the command i0t2000setup in the shell and confirm the command with the Enter key (

— i0t2000setup «)

&P 192.168.200.1 - PuTTY - O X

EP 192.168.200.1 - PuTTY - a X

lagaggaggggu IOT2000 Setup tqgaaqaqqaak

¢S Settings
Networking
Software

Peripherals

magaaaql

MO ggggaaaaaadaaagaaaaaaaaaaaaaaaaaaadas

<Tab>/<Alt-Tab> between elements | <Space> selects | <F12> next screen

Note: The display results from the character set that is set within PUTTY (UTF-8). But, don't let it
bother you. It doesn't affect how the program works. The character set can be changed to ISO-

8859-15 in the Sessions settings under Window — Translation.
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— Use the arrow, tab and Enter keys to navigate to menu item — Networking — Configure

Interfaces.

&P 192.168.200.1 - PuTTY - m] X

1a9qq9qq9qaqaqaqqaqaqqu Configure Network Interfaces tqqqaaaadaaaqaqqaqdaak

Specify IP addresses for network interfaces, enter 'dhcp' to obtain
address by DHCP.

AECCCH! ACCCCEEEEEE

Mo g agaaaaaaaaaadaaaaaaaaaaaaaaaaaaaaaaaadaaaaaaaaaaaaaaaaaaaaaaaaadd’

<Tab>/<Alt-Tab> between elements | <Space> selects | <F1l2> next screen

— Change the address for the ethO interface to 192.168.0.1 ( — eth0: 192.168.0.1).

P 192.168.0.1 - PuTTY - m] X

1a9qqa9qq99q9qqqaqagqu Configure Network Interfaces tqqqaqaaaqaqdaqqaqdaak

Specify IP addresses for network interfaces, enter 'dhcp' to obtain
address by DHCP.

aqq

maaaqs aaaaaaadad

MO gaagggaaddaaaagaaadadaaaaaaadaaaaaadaaaaaaaaaaaaadaaaaaaaaaaaaaaaaadad’

<Tab>/<Alt-Tab> between elements | <Space> selects | <Fl2> next screen
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— Confirm the changes using the OK field ( — OK)

@ 192.168.200.1 - PuTTY - O X

Note: The IP address is immediately changed and a new connection can only be established

again when the programming device is also in the corresponding subnet!

— Adapt the address of the engineering station to the new subnet and establish an SSH

connection to the 10T again.
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5.3.6 Setting the IP address using /etc/network/interfaces

Because only the IP address and not the subnet mask or the gateway can be changed using the
iot2000setup, it is shown in the following how the corresponding configuration file

/etc/network/interfaces can be manually adapted.

Experienced users can directly edit the file in the shell, e.g. with nano. Less confident users
should edit the file with the help of WinSCP. This is explained on the next page.

— Start nano and transfer the file path /etc/network/interfaces as the parameter ( — nano

/etc/network/interfaces ¢).

P 192.168.0.1 - PuTTY - m] X

&P 192.168.0.1 - PuTTY - m] X

GNU nano 2.2.5 File: /etc/network/interfaces A

[ Read 15 lines ]

A A A

A A A

— You can exit the program again with key combination Ctrl+X. ( — Ctrl+X)

— Any changes can be accepted with Y or discarded with N.

Save modified buffer (ANSWERING "No" WILL DESTROY CHANGES) ?

Yes

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
SCE_EN_014-101 Hardware Configuration IOT2000EDU_R1806.docxEDU_R1806.doxc



Learn-/Training Document | TIA Portal Module 014-101, Edition 2018 | Digital Factory, DF FA

— Establish an SCP connection to the IOT2000 using WinSCP.

— Change to the /etc/network folder on the right side.

B network - root@192,168.200.1 - WinSCP — O X
Local Mark Files Commands Session Options Remote Help
R % lﬁ- Synchronize | Bl @ = @ |§Eﬂ CQueue ~ Transfer Settings Default = @ =
3 root@192.168.200.1 [ Mew Session
‘s C: Lokaler Datentrige - E = - - m I% ?D 4= - m g El Find Files ?D
Jploa i g Properties | B New - B
ChUsers\schulungNextcloud\loT2000\OT2000EDU_V1.1Y
Mame & Size Type Changed Size Changed Rights
B Parent directory 02.05.2014 02.03.2018 15:20:42 PWHI-XT-X
Documents Dateiordner 02.05.201/ if-down.d 26,03.2018 05:09:45 TWXT=XT-X
EDU_Sample Dateiordner 02.05.201 if-post-down.d 26.03.2018 05:09:45 TWXT-XI-X
OpenSourceSoftware Dateiordner 02.05.201 if-pre-up.d 27.03.2018 04:15:14 TWXT-XI-X
T HSP_V15_0245_001_57_I0T20... 437KB  Siemens TIA Porta..  20.03.201 if-up.d 26.03.2018 05:00:45 PWKF=XF-X
D 10T2000EDU_1.1.0_i586.ipk 1439KB  IPK-Datei 19.03.2014 | || interfaces 1KB  27.03.2018 06:08:40 PW-r==r-=
|:| interfaces.bak 1KB 27.03.2018 05:41:42 TW=r=-F--
< >« >
0Bof 1,87 MBin0of5 0Bof523Bin0of b
& SFTP3 1:38:15

— Right-click on the interfaces file and select the Edit menu item.

201 if-post-down.d 26.03.2018 05:09:45
2018 if-pre-up.d 27.03.2018 04:15:14
201 if-up.d 26.03.2018 05:09:45
201 Lls 5 Open
| | interfaces.bak A
L] Edit ]
[@ Download... F5»
E5 Duplicate... Shift+F5
45 MoveTo... Shift+F6
¥ Delete F8
Bl Dannena 1

TWXr-xr
TWXr-xr
TWXr-Xr
rw-r--r

rw-r--r
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— Adapt the desired values in the editor and click on Save at the top left (Ctrl+S).

"@ @ B o Elﬂ XE 9 ﬂ ﬁc _'FFi = Encoding = [ Color - @- 0

/| fetc/network/interfaces - root@192,168.200.1 - Editor - WinSCP -

# fetc/network/interfaces -- configuration file for ifup(8), ifdown(8)

# The loopback interface
auto lo
iface lo inet loopback

# Wired interfaces

auto eth@

iface eth® inet static
address 192.168.08.1
netmask 255.255.255.0

auto ethl
iface ethl inet dhcp

Line: 10/15 Column: 26 Character: 46 (0x2E) Encoding: 1252 (ANSI- La Modified

— The file is now automatically saved on the I0T2000 (see main window)

.................. O —— S . e s O ————

g

D HSP_V15.0245 001 S7.10T20..  437KB Siemens TIA Porta... 20.03.201 | | |if-up.d 26.03.2018 05:00:45
[ 10T2000EDU_1.1.0_i586.ipk 1.489KB  IPK-Datei 19.03.201i | [ ] interfaces 1KB  04.05.2018 14:08:22
< > <

PWXr-Xr-

W-r=-r-

0Bof 1,87MBin 0 of 5 260B of 521Bin10f 6

B » %4 B-@

Operation  Source Destination Transferred Time Speed Progre!
{EF] interfaces /etc/network/ 1KB Complel
< >

& SFTP-3 3 1:44:49
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IOT2000EDU Runtime

So that a connection between the TIA Portal and the 10T2000 can be established later,
IOT2000EDU Runtime is needed. This is a program that simulates an S7 controller on the
I0OT2000. This runtime program is available for purchase exclusively by schools and universities
as "SCE SIMATIC IOT2000EDU Software Controller executable on 1072020 and I0T2040" on a

DVD from Siemens.

Installation
The DVD contains an ipk file named "IOT2000EDU_1.1.0_i586.ipk".
— Establish an SCP connection to the IOT with the help of WinSCP.

— Navigate on the local left side to the DVD or the folder with the IOT2000EDU_1.1.0_i586.ipk

file.

— Navigate on the right I0T2000 side to the /home/root folder.

& IOT2000EDU_V1.1 - root@192.168.200.1 - WinSCP - O ®
Local Mark Files Commands Session Options Remote Help
[ % |:_3 Synchronize | [l @ = E‘-‘} g}.l CQueue ~ Transfer Settings Default = @ =
3 root@192.168.200.1 [ Mew Session
‘s C: Lokaler Datentrige - E E = - B Q @ '?‘-_-, root | E B & m E rg Find Files ?D
5 : 5 New - [ <root> |, . »
= h
Ci\Users\schulung Nextcloud\IoT2000\ OT2000EDU_V1.1\ -ﬁ
Mame & Size Type Changed ame Size Changed Rights
el Parent directory 02.05.201 | it} . 26.03.2018 053:07:32 PWKT-XT-
Documents Dateiordner 02.05.201!
EDU_Sample Dateiordner 02.05.2014
OpenSourceSoftware Dateiordner 02.05.201
T HSP_V15_0245_001_57_I0T20... 437KB  Siemens TIA Porta..  20.03.201
|| 1OTZ000EDU_1.1.0_i386.ipk 1439KB  IPK-Datei 19.03.2014
< >« >
0Bof 1,87 MBin0of5 0Bof0Bin0ofd 2 hidden
& sFip-3 1:34:06

— Drag the IOT2000EDU_1.1.0_i586.ipk file onto the right side to copy it from the local
programming device to the 10T2000.

[=2 Upload file TOT2000EDU_1.1.0_i586.ipk’ to remote directory:
[homejroot/= v

Transfer settings
Transfer type: Binary

[ transfer in background {add to transfer queue)

Transfer settings... iV Cancel Help

Do not show this dialeg box again
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— Click "OK" to start the transfer.

&‘_‘] IOT2000EDU_V1.1 - root@192.168.200.1 - WinSCP - O *
Local Mark Files Commands Session Options Remote Help
m 2 Synchronize -] ;F @ {Jg} |‘_.}J Cueue - Transfer Settings Default . g;d M
3 root@192.168.200.1 [ Mew Session
2, C: Lokaler Datentrige ~ [ = - SR & root - = B @ & |2, Find Files | F
E5 Upload - | [7 Edit ~ 3 &5 [ Properties £ New - - [+] | » i
Ch\Users\schulunghNextcloud\loT20004 OT2000EDU_V1.1% /home/root/
MName ~ Size Type Changed :Name - Size Changed Rights
L Parent directory 02.05.201)) || & « 26.03.2018 05:07:32 TWXT=XT-X
Documents Dateiordner 02.05.2014 | |_] IOT2000EDU_1.1.0_i58... 1486 KB 19.03.2018 13:13:40 TW=r=-r-~
EDU_Sample Dateiordner 02.05.2014
OpenSourceSoftware Dateiordner 02.05.201
E 437KB  Siemens TIA Porta..  20.03.201
1489 KB IPK-Datei 19.03.201)
< > | . < >
0Bof 1,87 MBin0of5 0B of1,45MBin0of 1 2 hidden
& SFTP-3 1:36:40

— Establish an SSH connection to the I0T2000.

— Execute pwd to ensure that you are in the /home/root directory

(— pwd ¢).

&P 192.168.200.1 - PuTTY

— If you are in a different directory, use cd to change to the /home/root directory ( — cd

/home/root ¢).

EP 192.168.200.1 - PuTTY
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— You can have the content of the current directory listed with the |s command

(—ls -l <),

EP 192.168.200.1 - PuTTY - ] X

— The I0OT2000EDU_1.1.0_i586.ipk file copied with WinSCP beforehand should now be
displayed (possibly also other files).

— Install [IOT2000EDU_1.1.0_i586.ipk with the opkg program ( — opkg install
IOT2000EDU_1.1.0_i586.ipk ).

— Use opkg to check the status of the installation ( — opkg info IOT2000EDU ¢).

EP 192.168.200.1 - PuTTY - m] X

Note: The runtime runs in this way in the foreground. If the SSH connection is closed, the

runtime also stops. To manually exit the program, use key combination Ctrl+c.
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5.4.2 Autostart

So that the IOT2000EDU Runtime also starts up automatically each time the system starts, a
separate script is needed. This "iot2000edu” script is not included on the DVD, but can be
downloaded on the Internet at www.siemens.com/sce/iot2000/modules, Module ,SCE_EN_014-

101 Hardware Configuration I0T2000" under "Documents".

The i10t2000edu script file must be copied to the IOT2000 with the help of WinSCP.
— Establish a connection to the I0T2000 with WinSCP.

— Navigate locally to script file iot2000edu.

— Navigate on the I0T2000 to the /etc/init.d folder.

&1 init.d - root@192,168.0.1 - WinSCP - O *
Local Mark Files Commands Session Options Remote Help
R % IE- Synchronize | Bl g? = @J CQueue ~ Transfer Settings Default = @ =
& root@192.168.0.1 [ New Session
“aes C: Lokaler Datentrige - E = - 7 m g ?U init.d | g= - v m @ @ Find Files ?D
@ Upload » [} Edit = $¢ é D-ﬂ Properties | 5 Mew - = / <root> Edit ~ 3¢ Prof i
o o — - etc
Ci\Users\schull /_:',‘ cloud\loT2000%init.\
MName Size Type Changed E Size Changed Rights
Parent directory 02.05.201 || &) 02.03.2018 15:20:42 TWXT-XT-
2KB Datei 06.02.2011 u acm-gadget 3KB 26.03.2018 04:50:25 WX =XT-

u banner.sh 1KB 26.03.2018 04:50:23 TWKT-XT-

u bootlogd 2KB  26.03.2018 04:50:51 PWKT-XT-

I:| bootmisc.sh 2KB 26.03.2018 04:50:23 TWXT-XT-

u checkroot.sh 4KB 26.03.2018 04:50:23 TWXT-XT-

ij crond 2KB 26.03.2018 05:07:11 PWKI-XT-

u dbus-1 3KB 26.03.2018 05:10:44 PWXT=XT-

|:| devpts.sh 1KB 26.03.2018 04:50:23 PWXI-XT-

|:] dmesg.sh 1KB 26.03.2018 04:50:23 TWXT-XT-

u expandfs.sh 1KB 26.03.2018 04:50:25 TWXT-XT-

ﬁj functions 1KB 27.03.2018 04:15:40 PWEMWXE

I:l functions.initscripts 3KB 26.03.2018 04:50:23 nW-r--r-

[ aalileod.sh 1KB  26.03.2018 04:30:25 rwaer-xr- ¥
< PN >
1,23KBof 1,22 KB in 1 of 1 0B of T01KB in 0 of 43

& SFP3 0:06:24
— Drag the file from your local folder to the 10T2000.
C:\Users\schulung\Nextcloud\loT2000\init.d\ /etc/init.d/
Name - Size Type Changed | | Name - Size Changed Rights
& . Parent directory 02.05.201 [ [ ] functions.initscripts 3KB 26.03.2018 04:50:23 w-r--r-
[ ] iot2000edu 2KB Datei 06.02.201/ | [ ] galileod.sh 1KB  26.03.2018 04:50:25 TWXT-XT-

[ hatt 1KB  26.03.2018 04:50:23 TWXT-XT-

| | hostname.sh 1KB 26.03.2018 04:50:23 TWXT-XT-

j hwclock.sh 3KB 26.03.2018 04:51:17 TWXT-XT-

j 2KB 06.02.2018 16:51:31 w-r--r-

|_]10T2000Web 12KB  27.03.2018 08:46:28 TWXT-XT-

|| modutils.sh 2KB  26.03.2018 04:50:25 TWX-XI-

| ] mountall.sh 1KB 26.03.2018 04:50:23 TWXT-XT-

:] mountnfs.sh 2KB  26.03.2018 04:50:23 TWXT-XT-

|| networking 2KB  26.03.2018 04:50:25 TWXT-XT-

|_| ntpd.busybox 2KB 26.03.2018 04:51:17 TWXT-XT-
|_| populate-volatile.sh 7KB  26.03.2018 04:50:23 TWXT-XT-
rc 5KB 26.03.2018 04:50:51 rwxr-xr- ¥
< >(| < >
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— Start an SSH connection to the I0T2000 with PUTTY.

— Mark the /etc/init.d/iot2000edu file as executable with chmod (—» chmod +x

/etc/init.d/iot2000edu ).

&P 192.168.0.1 - PuTTY - m] X

— Use update-rc.d to add the iot2000edu script to the autostart (— update-rc.d i0t2000edu

defaults ¢).

— The start script can also be used manually to start or stop the runtime in the background ( —

/etc/init.d/iot2000edu start ¢ — /etc/init.d/iot2000edu start «).
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5.4.3 Basic configuration

The runtime assigns the individual /O addresses to certain GPIO pins (General Purpose
Input/Outputs) on the Arduino UNO header. The assignment is made using the io.conf file. The
/home/root/IOT2000EDU directory is created by the start of the runtime. This directory also

contains a sample configuration named io.conf.sample.

This sample configuration is intended for the SIMATIC I0T2000 IO-Shield produced by Siemens.
If you use a different shield, a compatible io.conf must be created.

The addresses for programming on TIA Portal in combination with the interface assignment of the
SIMATIC I0T2000 IO Shield and the pins on the arduino header are as follows:

Addresses Addresses Pin on
on TIA Portal on TIA Portal arduino header
E101.4 DIO D12
E101.3 DIl D11
E101.2 DiI2 D10
E101.1 DI3 D9
E100.4 Dl4 D4
A101.0 DQO D8
A100.7 DQ1 D7
EW103 uo AO
EW105 10 Al
EW107 Ul A2
EW109 11 A3

In the first step, the sample configuration will be used as the configuration for the IOT2000EDU
Runtime. The io.conf.sample should be copied to the io.conf file for this. The option also exists to
rename the file, but this comes with the risk that you may no longer be able to revert back to the

original in the case of an erroneous configuration.
— Start an SCP connection to the I0T2000 with WinSCP.

— In the 10T2000, navigate to path /home/root/IOT2000EDU.
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& IOT2000EDU - root@192,168.0.1 - WinSCP - O ®
- Local Mark Files Commands Session Options Remote Help
B o] % @ Synchronize | Bl @ = @ :@ Cueue - - Transfer Settings Default - g -
& root@192.168.0.1 ﬁ Mew Session
S i, C: Lokaler Datentrige ~ [ [{] ‘@=~ = - & o2 5 - w2 | [, Find Files _?F_-,
£ &l Upload ~ | [ Edit » ¥ = Pr | B New ~ = [+] | / <roots - ¥ =7 L Properties » i H
o s | home
CihUsers\schulunghNextcloud\loT2000\init.d\
Mame & Size Type Changed Size Changed
T Parent directory 02.05.201 27.03.2018 08:57:32 IWK--=--~
D iot2000edu 2KB Datei 06.02.201 4KB 27.03.2018 08:50:55 PW-F==F--
[ 10T2000EDU.waf 2KB 27.03.2018 09:17:13 PW-F--F--
D I0T2000EDU_NVEAM.... 1KB 27.03.2018 09:17:13 FW-r=-F--
£ (| £ >
0Bof1,23KBin0of1 324KBof531KBin1of3
SFTP-3 ) 1:18:00

— Right-click the io.conf.sample file and select Duplicate in the shortcut menu.

Name - Size Changed Rights
27.03.2018 08:57:32 WX-=====
55 w-r--r--
[ 10T2000EDU.waf ES Open 13 R
[ 10T2000eDU_NVRAf [ Edit » s .
@ Download... F5»
5] Duplicate... Shift+F5
r@ Move To... Shift+F6
3¢ Delete F8
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— Specify io.conf for the target file ( — Target remote path: /home/root/ IOT2000EDUY/io.conf).

Duplicate ? *

Target session:
root@192,1658.0.1

Target remote path:

| ome jroot/10T 2000EDU fio. con v

[ ]ouplicate via local temperary copy

— Confirm the window with OK ( — OK).

B 10T2000EDU - root@192.168.0.1 - WinSCP - O ®
Local Mark Files Commands Session Options Remote Help
m 2 Synchronize -] ;F @ 1:_;} |j]J Cueue - Transfer Settings Default = FE &
B root@192.168.0.1 G New Session
%, C: Lokaler Datentrage ~ [= <= - EEO& % I0T2000F ~ [ o= - B B & B FindFiles |y
5 New - E@d Download - |[] Edit ~ 3 &7 Ly Properties o =
ChUsers\schulungiMNextcloud\loT2000\init.d\ /home/root/IOT2000EDU/
Mame & Size Type Changed | MName - Size Changed Rights
B Parent directory 02.05.2018) || 2 27.03.2018 08:57:32 Wi--=-=-~
|| iot2000edu 2KB Datei 06.02.2014 ||| 4KB 27.03.2018 08:50:55 PW-F==F--
| io.conf.isample 4KB 27.03.2018 08:50:55 W-r--r--
| | 10T2000EDU. waf 2KB 27.03.201809:17:13 FW-r=-F--
_| IOT2000EDU_NVRAM.... 1KB 27.03.2018 09:17:13 PW-F=-F--
£ (| £ >
0Bof1,23KBin0of1 324KBof B55KBin1of4
& sFip-3 1:23:13

— Restart the IOT2000EDU Runtime: either by a reboot or using the start script. You must use

an SSH connection in either case ( — /etc/init.d/iot2000edu restart «).
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5.4.4 Adaptation of the configuration (optional)

If you are not using the SIMATIC 10T 10-Shield but instead a shield from another manufacturer or

even one of your own, the supplied configuration file must be adapted.

The configuration file is kept in JSON format and must be able to be interpreted error-free as
JSON by the runtime. You can find a visual online editor on the website
https://jsoneditoronline.org/. The website checks the syntax and is relatively intuitive to use. The
data can be exchanged between the editor in WinSCP and the online editor with copy & paste. It
is best to use WinSCP for editing the configuration. Windows and Linux have different control
characters for representing a line break. If you edit or create the file with a Windows editor, e.g.
Wordpad or Notepad, this can lead to problems.

The configuration file contains a JSON object, which is subdivided into five JSON lists:

— __comments
— address_space
- gpio
— analog
- pwm
The __comments section contains general descriptions, such as the name of the configuration,

etc., and is intended more for the user than for the runtime.

The address_space section contains the start addresses for the digital and analog inputs and
outputs. You can find an exact description starting in section 7.1 Configuring and operating
shields in document S7 Software Controller IOT2000EDU on the IOT2000EDU DVD. The

important thing here is the size of the memory that is allocated starting from the start address:

— digital_in_start: 3 bytes in the inputs (e.g. %1100.0 to %1102.7)

— digital_out_start: 3 bytes in the outputs (e.g. %Q100.0 to %Q102.7)

— analog_in_start: 12 bytes in the inputs (e.g. %IW103 to %IW113)

— pwm_out_start: 6 bytes in the outputs (e.g. %IB103 to %1B108)
Ensure that the input and output addresses do not overlap or, ideally, keep the preset range
unchanged.

The digital inputs and outputs are defined In the gpio section. Each digitally used GPIO receives
its own small section, which defines the port as an input or output via the pin number and assigns

it a start value.

{
"pin': 4,
"is_output™: O,
"initial _value™: 0
}
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The analog inputs are defined in the analog area. The ADC (analog-to-digital converter) of the
X1000 processor is also activated via the pin number. The resolution of the ADC must also be
specified. A 2-byte integer is returned irrespective of the resolution setting.

"pin': O,
"pin_resolution': 9
}
The analog or PWM (pulse-width modulation) outputs are declared in the pwm section, since the
processor does not have a proper DAC (digital-to-analog converter). Here too, the pin number of
the desired PWM port is specified in the configuration. In addition, the period of the PWM signal
is set (between 667 us and 41665 us).
{
“pin': 9,
"period_us'": 10000
}

To find out which function is available at which pin, refer to the following figure and table. In
addition, the input and output addresses, based on the sample configuration, are inserted for
later use in the TIA Portal.

The precise details can be found in section 7.2 Configuring the Arduino Shield, of operating

manual
S7 Software Controller IOT2000EDU on the Runtime DVD.

. I REURRRRE) (ARRNRRRY
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Interface i io.conf pin numbers
Digital Analog Digital Analog
X11 il 0 100.0
2 1 100.1
3 2 100.2
4 3 3 100.3 1B103
5 4 100.4
6 5 5 100.5 IB104
7 6 6 100.6 IB105
8 7 100.7
X10 il 8 101.0
2 9 9 101.1 IB106
3 10 10 101.2 1B107
4 11 11 101.3 1B108
5 12 101.4
6 13 101.5
7
8
9 18 4 102.2 Qw111
10 19 5 102.3 QW113
X12 il 14 0 101.6 Qw103
2 15 il 101.7 QW105
3 16 2 102.0 Qw107
4 17 3 102.1 Qw109
5 18 4 102.2 Qw111
6 19 5 102.3 QW113

Note: Of course, each pin can be used only once in the configuration: either as a digital input,
digital output, analog input or PWM output!
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Programming software STEP 7 Professional V15 (TIA Portal V15)

The STEP 7 Professional V15 (TIA Portal V15) software is the programming tool for the
automation systems.

With STEP 7 Professional V15, the following functions be used for automation of a plant:

— Configuration and parameter assignment of the hardware

— Specification of the communication

— Programming

— Testing, commissioning and service with operational/diagnostic functions

— Documentation

— Creation of visualizations for SIMATIC Basic Panels with integrated WinCC Basic.

— All functions are supported by an extensive online help.

Project

You create a project in the TIA Portal for performing an automation and visualization task. A
project in the TIA Portal contains the configuration data for the installation and networking of

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

Hardware configuration

The hardware configuration contains the configuration of devices, consisting of the automation
system hardware, 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 from catalogs into the

hardware configuration.

In this case, the hardware of SIMATIC IOT2000 automation systems consists only of the
controller (CPU). There are no signal modules here as there are in other control systems, and

field devices are not yet supported at present.

The hardware configuration enables automation and visualization solutions to be downloaded to

the automation system and the controller to have access to the connected signal modules.
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5.5.3 Planning the hardware

Before you can configure the hardware, you must plan it. In general, you start by selecting the
required controllers and the number needed. Next you select the communication modules and
signal modules. The signal modules are selected based on the number and type of inputs and
outputs needed. Finally, an adequate power supply must be selected for each controller or field

device.

The functionality needed and the environmental conditions are of critical importance for planning
the hardware configuration. For example, the temperature range in the application area is one of
the limiting factors for selecting possible devices. Fail-safe capability could be another

requirement.

The TIA Selection Tool (select Automation technology — TIA Selection Tool and follow the

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

Notice for online research: To obtain the device specifications, look for the manual described

as "Product Manual" or "Manual" among the various manuals listed.
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5.5.4 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 the first steps easier, especially for beginners.

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

needed, the system automatically switches to the project view for a selected task.

Figure 1 shows the portal view. You have the possibility to change between this view and the

project view at the bottom left.

44 Siemens - E:\00_TIA_Portal\014_101_I0T2040\014_101_I0T2040

Totally Integrated Automati
PO

ﬂ§ First steps

e ) Project: "014_101_I0T2040" was opened successfully. Please select the next step:
Open existing project

Create new project
j I~\\
Migrate project
Close project
N | Configure a device
Welcome Tour \ Write PLC program
First steps
3 Configure
o technology objects
i K. Parameterize drive
Installed software
Help l J Configure an HMI screen

User interface language

Open the project view

P Project view Opened project: E:\00_TIA_Portal\014_101_10T2040\014_101_I0T2040

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.

With the default setting, the menu bar containing the toolbars is at the top, the project tree
containing all the components of a project is on the left and the so-called task cards containing

instructions, libraries, etc. are on the right.

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

in the middle and can be worked on there.

T4 Siemens - E:\0O_TIA_Portal\014_101_I0T2040\014_101_I0T2040

Project Edit View Insert Online Options Tools Window Help

Gf i H soveprojecr & ¥ 5 3y X O &M E [R | & Goonline ¥ Gooffline | S I M8 3¢ - [[] [<searchin project

014_101_10T2040 » CPU_IOT2040 [I0T2000EDU] - X
JW‘ [; Topology view M Network view |mf Device view Options
& 2|2 | d¢ [cPu_or2040[10T2000e00] [+] ) ‘g‘ @ R = I Device overview |
| Module :l Catalog

v CPU_IOT2040 fSearch'»
> lOTinterace | @ ey [ |

» (@ SIMATIC IOT2000EDU

Totally Integrated Automation
PORTAL

v ] 014_101_i0T2040
B Add new device
gy Devices & networks
~ [ CPU_IOT2040 [I0T2000EDU]
I Device configuration
% Online & diagnostics
» g Program blocks
» [ Technology objects
» G} External source files
» @ PLCtags
» [ PLC data types
» 53 Watch and force tables
» [i. Device proxy data
B Program info
[ PLC supervisions & alarms
E) PLCalarm text lists
» [ Local medules o
» i Ungrouped devices =
» ‘}: Security settings <[m] [>] [100% Bl v & <]u] [>

§ Common data | e Properties  [*i}Info @] %/ Diagnostics |

2]

[fu 5]
Gojejed asempiey (&

q[E
=] (5]

51003 BUIUQ [§|I

seueIqr] E" sxselkinibn

]} Documentation settings

<)

[ General H 10 tags H System constants H Texts I

[

v | Details view » General —— [~]
Startup =]
Cycle

Clock memory W Name: [CPU_IOT2040

Name
Author: |schulung

Comment: ]

< [ > > | Information

Portal vie 23 overview s CPU_I0T2040 0 040 opened

[

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

— The user can make customized default settings for certain settings in the TIA Portal. Some of
the important settings are shown here.

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

T4 Siemens -ox
Pl'tz]!(l Edit View Insert Online | Options |Tools Window Help Totally Integrated Automation
f (Y soveproject @ ¥ 7 0 ¥ BT - 5 coofiin: 4 I8 IR x| 1] PORTAL
Project tree Support packages

W Manage general station description files (GSD) =
Start License Manager i

] i

= ‘ ] Show reference text %
o [ Global libraries | Elnd;and eplace i)

» (59 Card Reader/USB memory F U,:|

[ - |F

El

3

3

|G Properties  |?4} Info ng.J Diagnostics
General

v | Details view

No 'properties’ available.

S fur : - v | Languages & resources
No ‘properties’ can be shown at the moment. There is either no object selected or the selected object does | Languag
Name not have any displayable properties. &

<] i >
4 Portal view =2 Overview

v Project closed
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— A basic setting is the choice of user interface language and the language for the program

display. English is used for both settings in this document.

— In the - "General" item of "Settings", select — "English" for "User interface language" and

— "International” for "Mnemonics".

Settings - 2H X

v

General

. General
Hardware configuration

|
[w]>]

v v

PLC programming
STEP 7 Safety
Simulation General settings

Online & diagnostics

PLC alarms Username: |schulung |

General

v v

[+

v

Visualization Userinterface language: | English
Keyboard shortcuts
Password providers
Multiuser

Mnemonic: | International v

German
Show list of recently used MAEUEATIE]
External applications projects: |8 =] elements

CAx [7) Load last opened project during startup

v
T T A

Tooltips: [M Show truncated texts completely

ilable)

(™ Show tooltips (c itive help is

(W) Open cascade automaticallyin tooltips

Banner: D Show banners minimized ||

<

Note: These settings can always be changed back and forth between "English" and

"International”.
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5.5.6 Installation of the Hardware Support Package

So that the IOT2000EDU Runtime and the 10T2040 can be created as hardware in the TIA
Portal, the appropriate Hardware Support Package (HSP) HSP_V15 0245 001_
S7_10T2000EDU_1.1.isp15 from the IOT2000EDU DVD must be installed in the TIA Portal.

— To do this, start the Totally Integrated Automation Portal (— TIA Portal V15).

—  Switch to the — "Project view".

Tp Siemens =mp;s

Project Edit View Insert Online Options Tools Window Help

B Totally Integrated Automation
G Dyl soveproject @ ¥ 12 A X D B ME B R F coonline ¥ Gooffiine fp N 2 H [[] PORTA

Devices Options

=R
&
Find and replace

» 'y Online access =
» [ Card Reader/USB memory F U;l
\ | |5

= B

-

3

[

i Info @) I %) Diagnostics

|G Properties

General

v | Details view

No 'properties’ available.

No ‘properties’ can be shown at the moment. There is either no object selected or the selected object does
Name not have any displayable properties. _ Ead
&

<[ ] > ]

4 Portal view 2 Overview v Project closed

— Under the — "Options" menu select — "Support Packages".

74 Siemens

Project Edit View Insert Online Options Tools Window Help
3f [} B saveproject S ¥ :

| 7 Y Settings
Support packages

Jm Manage general station description files (GSD)

Start Automation License Manager

|

#| Show reference text

...... Global libraries
» _'“m Online access L

» (5 Card Reader/USE memory

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
SCE_EN_014-101 Hardware Configuration IOT2000EDU_R1806.docxEDU_R1806.doxc



Learn-/Training Document | TIA Portal Module 014-101, Edition 2018 | Digital Factory, DF FA

— Under — "Installation of Support Packages", select the — "Add from file system" action.

Detailed information X
Products Local support packages:
Installation of support packages Name Installed Version Type Article number
Components Easy Motion Control Yes V13 SP1
Operating system iEasy Motion Control ives via
HSP HMI Basic Panels KP400, ... Yes V1.0.0... Hardware 6AV6647-0A%11-...
HSP HMI Comfort Panels 1500... Yes V1.0.0... Hardware 6AV2124-**C02-...
HSP0O134 ET200Pro FC2 4.7 Yes vi.0 Hardware 65SL3514-1KE13-5...
HSPO185 SINAMICS VOO PN V... Yes V1.0 Hardware 65L3210-5Fx00¢x....
HSPO187 ET200MP PN_BA_4.... Yes V1.0 Hardware 6ES7155-5AA00-0...
HSP0197 PNICAN LINK Yes Vi.o Hardware 6BK1 620-0AA00-...
HSP0209 Extension Unit PN Yes Vi.0o Hardware 6AV7 674-1LA*2-...
E HSP0210 Extension Unit PROF... Yes V1.0 Hardware 6AV7 674-1LA*3-...
o HSP0219 Extension Unit S| Yes V1.0 Hardware 6AV7 674-1****-
| HSP0224 Al 2X5G 4-/6-wire HS ~ Yes V1.0.0 Hardware 7MH4 134-6LBOO-...
il HSP0234 TMECC Yes V1.0.0 Hardware 6FE1 242-6TM10-..
HSP0245 IOT2000EDU 1.1 Yes VvVi.0 Hardware 6ES7 671-0LE0Q-O...
HSP0O251 ET200 ProEcoPN IOL... Yes Vi.o Hardware 6ES7 14X-XJD00-0...
Open user Communication wi... Yes V120...
Open user Communication wi... Yes V14.0 m
Description:
[ Add from file system Downlcad from the Internet ‘ install ‘
) Add from file system
Export f Close !

=

— Navigate to support package — HSP_V15 0245_001_S7_IOT2000EDU_1.1.isp15 and

confirm the dialog with — "Open".

« v 4 Bl 5 ThisPC » Desktop v B Search Desktop y=l
Organise * Mew folder
~
_J 3D Objects » MName Date modified Type Size
I Desktop Data 30/03/20182237  Filefolder
Documents picsIOT2000 0/06/201 File folder
& Downloads T HSP_V15_0245.001_57_IOT2000EDU_1.1 20/03/201821:00  Siemens TIA Portal V15 extension file 437KB
J’: Music
&= Pictures
B videos
e 05(0)
File name: | HSP_V15_0245_001_S7_IOT2000EDU_1.1 V| | Support packages ~
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— Now, select » "HSP0245 IOT2000EDU 1.1" from the list of local support packages and click

— "Install".
Detailed information TR
Products Local support packages:
Installation of support packages Mame Installed Version | Type Article number
Eomponents Easy Motion Control Yes V13 5P1
Operating system Easy Motion Contral Yes Vid ]
HSP HMI Basic Panels KP400, .. Yes V1.0.0.. Hardware BAVBEAT-0AY 11~ E
HSP HMI Comfort Panels 1500... Yes V1.0.0.. Hardware 6AV2124-%*C02- T
H5PO185 SINAMICS VRO PN V... Yes V1.0 Hardware 65L3210-5Fx000..
H5PO187 ET200MP PN_BA_4.... Yes V1.0 Hardware BE57155-5AA00-0...
HSP0210 Extension Unit PROF... Yes vio Hardware BAVT 674-1LA™3-.
HSPO219 Extension Unit 5/ Yes vio Hardware 6AVT 67417 R -
HSPD224 Al 235G 4-6-wire HS  Yes V1.0.0 Hardware 7MH4 134-6LE00-.
il ‘_\ HSP0245 |OT2000EDU 1.1 Mo ¥1.0 Hardware B6EST7 67 1-0LECOQ-O...
: Open user Communication wi... Yes ¥i20 ...
: Open user Communication wi_. Yes Vi4.0
PID Classic Control Yes Vil
PID Classic Control Yes V11 5P1
PID Classic Control Yes V115P2
PID Classic Control Yes Vi2
PID Classic Control Yes Vi3 {CI
Description: o
H5P0245 [OT2000EDU 1.1
Add from file system Download from the Internet [ Inswll
P inctall
" pon | ——

=

— Confirm the installation with — "Continue".

Support Package Installation n

Click Continue =" to start the installation.

Continue =3 | I Cancel |

— The HSP should now have been installed successfully.

H5PO210 Extension Unit PROF... Yes V1.0 Hardware 6ANT B74-1LAT3-.
H5P0219 Extension Unit Sl Yes V1.0 Hardware BAVT B4
HSPO224 Al 255G 446-wire HS  Yes V1.0.0 Hardware 7MH4 134-6LB00-...
H5PO245 IOT2000EDU 1.1 Yes W10 Hardware 6ES7 67 1-0LEQD-O_.
Open user Communication wi... Yes V120 ..

Open user Cormmunication wi... Yes W14.0

— Close the Support Package administration with — "Close".
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6 Task

Create a project and configure the compact CPU of your hardware that corresponds to a part of
the SIMATIC 10T2040 trainer package.

— SIMATIC I0T2040 with Intel Quark x1020
(Order number: 6ES7647-0AA00-1YA2)

7  Planning

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

The hardware is already specified for this project with the SIMATIC 10T2040 trainer package. For
this reason, no selection has 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 one more time directly on the mounted devices (see Table 1).

For the configuration, the Ethernet interface must be set for the CPU. For the digital and analog
inputs and outputs, the address ranges according to Table 1 are set.

Module Order number Slot Address range
SIMATIC I0T2040 6ES7647-0AA00-1YA2 1 D1 100.0 — 102.3
DQ 100.0 —102.3
Al 103 - 113
AQ 103 - 108

Table 1: Overview of planned configuration

To complete the configuration, the HW configuration must be compiled and downloaded.
Configuration errors can be detected during compilation and incorrect modules can be detected
when the controller is started (only possible when configured hardware is present and identical).

The checked project must be saved and archived.
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8 Structured step-by-step instructions

You can find instructions on how to perform planning below. If you already have a good
understanding of everything, it is sufficient to focus on the numbered steps. Otherwise, simply
follow the steps of the instructions.

8.1 Creating a new project

— To do this, select the Totally Integrated Automation Portal, which is opened with a double-
click. (—» TIA Portal V15).

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

U4y Siemens

@ Open existing project

@ Create new project

@ Migrate project

® Welcome Tour

.

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

Create new project

Project name: | SLESIVIIM{o}PEly

Path: |E:\00_TIA_Portal m
Version: [VIS TT]
Author: |Michael Dziallas 1

Comment: T~
=
v

Create

— The project is created and opened, and the "Start" menu "First steps” opens automatically.
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Inserting the SIMATIC IOT2000EDU Runtime

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

device".

U4 Siemens - E:\00_TIA_Portal\014_101_10T2040\014_101_I0T2040

Totally Integrated Automati

PORTAL

First steps

o ) Project: "014_101_I0T2040" was opened successfully. Please select the next step:
Open existing project

Create new project
proj |~\\
Migrate project
Close project
N | Configure a device
Welcome Tour \ Write PLC program
First steps
1 Configure
Ao technology objects
i R Parameterize drive
D Installed software
Help l J Configure an HMI screen

p) User interface language

Open the project view

P Project view Opened project: E:\00_TIA_Portal\014_101_10T2040\014_101_10T2040

— In the "Devices & networks" portal, the "Show all devices" menu opens.

— Switch to the "Add new device" menu.

T4 Siemens - E:\00_TIA_Portal\014_101_I0T2040\014_101_I0T2040

Totally Integrated Automation

Add new device

Devices & Show all devices Device name:
networks ‘

~ [ Controllers Device:
» [ SiMATIC 57-1200
» (g siMATIC 57-1500

» [ siMaTIC 57-300
» [ SIMATIC 57400
» [ SIMATIC ET200 CPU

» [3§, Device proxy
Configure networks D -

Add new device

Controllers

[

Article no.: ]
HM version: | T+
- Description:
‘ Q |

PCsystems

) Project view Opened project: E:\00_TIA_Portal\014_101_10T2040\014_101_10T2040
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— The specified model of the CPU will now be added as a new device (PC systems —
SIMATIC IOT2000EDU — 6ES7 671-0LEOO-0YBO — V1.1).

v [i PCsystems
» m PC general
» m Industrial PCs
~ [l SIMATIC I0T2000EDU
[l 6e57 671-0LE00-OYBO
» [ SIMATIC 57 Open Controller
» [l SIMATIC S7 Embedded Controller
» E SINUMERIK cperator components
» [l SIMATIC Controller Application
» (@ SIMATIC HM! application
» (/@ User applications

— Assign a device name (device name — "CPU_IOT2040").

CPU_IOT2040

— Select "Open device view".
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— Click - "Add".

U4 Siemens - E:\00_TIA_Portal\014_101_l0T2040\014_101_10T2040 -ox

Totally Integrated Automation

PORTAL

Add new device

Devices & @ Show all devices Device name:
networks

@ Add new device [cru_tom2040

» [Q pc general —
» [Q Industrial PCs .
‘ Controllers (1§l SIMATIC IOT2000EDU o
| [l 6E57 671-0LEC0-0YBO

» [l SIMATIC 57 Open Controller

1 = 10T2000EDU
‘ » [ SIMATIC 57 Embedded Controller
» [53 SINUMERIK operator components X s
» (3 SIMATIC Controller Application Article no.:  [6E57 671-0LE00-0YBO |
@ Configure networks » w4 SIMATIC HMI application Version: V1.1 -

» [ User applications
Description:

SIMATIC S7 Software Controller for SIMATIC
1072020 and I0T2040; Programming with LAD,
FBD, STL, SCL; use of Arduino shields for 10 (For
Educational Use Only)

"0

PC systems

Drives

[w] Open device view

P Project view Opened project: E:\00_TIA_Portal\014_101_10T2040\014_101_10T2040

Note: A desired CPU may come in multiple variants that differ in their functional scope (work
memory, integrated memory, technology functions, etc.). In this case, you should ensure that the

selected CPU corresponds to your requirements.
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The TIA Portal now automatically changes to the project view and displays the selected CPU in

slot 1 of a standard mounting rail in the device configuration.

T4 Siemens - E:\00_TIA_Portal\014_101_|0T2040\014_101_I0T2040

Project Edit View Insert Online Options Tools

Window Help
Gf (Y Hl saveproject & X 15 T X & (*: &) MG B R ¥ coonline ¥ cooffiine f7 MM 2 o || [Feachinpoec |

Totally Integrated Automation
PORTAL

o 4

Project tree

Devices

]; Topology view

B

~ (] 014_101_I0T2040
" Add new device
sy Devices & networks
....... e
JIY Dpevice configuration
L Online & diagnostics
» g Program blocks
» [ Technology objects
» [} External source files
» [@ PLC tags
» (g PLC data types
» (53 Watch and force tables
» (3. Device proxy data
9§ Program info
L. PLC supervisions & alarms
E] PLCalarm text lists
» [ Local modules
» i Ungrouped devices
» 5§ Security settings
» [§§ Common data

]

[

(<]

d¢ [cpu_iom2040 l0T2000€DU] [+] gl B j@\ ® s

[>] [100% =

[@ Network view ]Iﬁf Device view |
4 Device overview

5"

Y2 Module

1]

[

—5-— @ [<Jm]

¥ CPU_IOT2040
» IOTInterface

Options

=]

v | catalog

» [5]) Documentation settings
» [@ Languages & resources

|6 Properties

» [ Online access

*J General H 10 tags H Sys'

tem constants

H Texts [

[*3info | &l Diagnostics |

» |5 Card Reader/USB memo v
v | Details view » General

Startup
J Module

cycle
Clock memory

Name
Y : Device configuration (]
%) Online & diagnostics (=]
gl Program blocks
3 Technology objects
External source files [v]

Portal vie =3 Overview

gy CPU_IOT2040

e e

General

[2]

[

[T

Name: |CPU_IOT2040

Author:

<chulung

Comment:

o

(

<Search>

> r_ﬂ SIMATIC I0T2000EDU

| ] ]
(& Filter  [<All> =] (]

Gojejed asempiey (£

SlsﬂlHﬁn 51003 DUIUQ E"

saueiqr] EI[

\

J
7
i

> | Information

Note: You can now configure the CPU there according to your specifications. Settings for the

PROFINET interface, startup characteristics, cycle, password protection, communication load

and many other options are possible here.
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8.3 Configuration of Ethernet interface of the IOT2000

— Select the Ethernet interface with a double-click.

T4 Siemens - E:\00_TIA_Portal\014_101_I0T2040\014_101_I0T2040

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
Cf D H soveprojet & X 35 T X D2 5 M B R Y coonline F Goofiine fz AW X' o ject-_| Ll AL
014_101_10T2040 » CPU_IOT2040 [I0T2000EDU] - X

jm iE Topology view Uih Network view "ﬁf Device view | Options
df | [cru_ioroso jooooeou] [+] | &) & [ H 1] @ = [

I

Device overview
2| Module v | catalog

~ cru_omoio

» IOTinterface @riter [ [+]

» [ SIMATIC I0T2000EDU

v (] 014_101_10T2040
¢ Add new device
o Devices & networks
~ iy cPu_IoT2040 [
IIY Device configuration
% Online & diagnostics =
I8 Program blocks ¥
[ Technology objects
External source files
@ PLC tags
[ PLC data types
[33 Watch and force tables
(3. Device proxydata
55§ Program info
L3¢ PLC supervisions & alarms
&) PLCalarm text lists
» (i Local modules
» i Ungrouped devices
» 55 Securitysettings
» [4§ Common data = =
» [0 Documentation setiings <] [3] [1o0x |2 el || B0 B
» [@ Languages & resources |6, Properties ﬂ:‘-‘ Info yﬂ!._] Diagnostics I
: E‘ 2:";"::!::;:58 = J General H 10 tags H System constants H Texts I
v | Details view » il 10T Interface

J Module

5]
[}
[w 5]

18
EE

Gojeed asempiey (£

51003 BUIUQ &ﬂ

vyvvvvvw

soueiq] E“ syse) Kiiil"

[

<]

Ethemet add

“

Name Interface networked with

I} Device configuration
%] Online & diagnostics Subnet: | Not networked [+]
[ Program blocks Add new subnet

% Technology objects v

o8

<]

External source files [ > > | Information
Portal vie =3 Overview s CPU_IOT2040 E 014 10 040
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— On the —» "Properties” tab, open the — "IOT Interface” menu and select the — "Ethernet

addresses" entry there.

[g Properties IIE.‘, Info yﬂ&l Diagnostics

_] General “ 10 tags " System constants ” Texts
v |0TInterface Il
¢ Ethemet addresses

Interface networked with

Subnet: | Not networked [+

[ Add new subnet

IP protocol

L BT |

[V use IP protocol
IP address: W
Subnetmask: | 255 . 255 . 255 . 0
DUse router

— Under "Interface networked with", there is only one entry available: "Not networked".
— Add an Ethernet subnet with the — "Add new subnet" button.

Ethemet addresses

Interface networked with

Subnet: | Not networked [~]

| Add new subnet |

— The "IP address" and "Subnet mask" must match the address set in the operating system.

Ig Properties Il"_i.“.lnfo y]l&' Diagnostics

J General u 10 tags H System constants ” Texts
v |0TInterface 1
{Ethernet addresses

Ethemet addresses

Interface networked with

Subnet: | PNIIE_1 m
[

IP protocol

v T A

[V use IP protocol

T

IP address: 192 .. 168 .0 .1
Subnetmask: | 255 . 255 . 255 . 0 |
DUse router

Router address ‘—]

Note: The TIA Portal is not able to change the IP settings of the 10T2000 and cannot
communicate with the device if the IP address is configured incorrectly.
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8.4 Saving and compiling the hardware configuration

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

E Save project button.

— To compile your CPU with the device configuration, first select the — "CPU_IOT2040
[IOT2000EDU]" folder and click the — "Compile" button il

44 Siemens - E:\00_TIA_Portal\014_101_l0T2040\014_101_I0T2040

Project Edit View Insert Online Options Tools Window Help
Gf (Y soveproject @ X 5 5 X Oz G| MG B R # Goonline ¥ Gooffline S MM I® 3¢  [|] [<earchinproject |

Compil
Devices [5'? Topology view Hﬁ Network view ]mf Device view | Options
£ [E| 2 | d¢ [cruiom040 072000600 [+] ) 1 @J @\ @ s =] Device overview g

| iad 2| Module v | catalog
AL JO1S-10171012040 ol o v CPUIOT2040 |[Search> [t [wit]
M newdevice & » IOTinterface - . =
ey Devices & networks | ¥ @ Filter [ <All> [+] [
|~ g CPU_I0T2040 [10T2000EDU] & » [ SIMATIC I0T2000EDU
JIY Dpevice configuration
% Online & diagnostics
» g Program blocks
» [ Technology objects
» G} External source files
» [@ PLC tags
» [ PLC data types
» (53 Watch and force tables
» [3. Device proxy data
&9 Program info
L PLC supervisions & alarms
Z] PLCalarm text lists
» [ Local modules
» '3 Ungrouped devices
» &g Securitysettings
» [g§ Common data
» [5]) Documentation settings
» [@ Languages & resources | el Properties %} Info & %l Diagnostics

v =
» [ Online access e |
» [ Card Reader/USB memo ~%
v | Details view

J Module ; No 'properties’ available.

No ‘properties’ can be shown at the moment. There is either no object selected or the selected object does
not have any displaysble properties.

Totally Integrated Automation
PORTA!

w_|

[

ﬁo|ele‘: aiempiey (£

[

5003 BUIUQ E“

[v

<Jm] [>] [100% o —5— [<]m] [>

sepelqr] E” S’ISEJ.Q"H

Name

Y Device configuration (A

%] online & diagnostics

! Program blocks

3 Technology objects

External source files [v] > | Information
Portal vie =3 Overview o CPU_IOT2040 ES oject014_10 040 was sa

[m

Note: You should use the "Save project” function periodically when working on a project because
saving does not occur automatically. The only time you are prompted to save the project is when

you close the TIA Portal.

— If the configuration is compiled without errors, you see the following:

lgPropenies [%)Info @ | %) Diagnostics

J General y” Cross-references H Compile |

|§ II“E [show all messages m

Compiling finished (errors: 0; warnings: 0)

! Path Description Goto |? Errors  Warnings  Time

& ~ cru_ioT2040 A 0 0 10:55:00 AM
Q Hardware configuration P 10:55:00 AM
®  ~ Program blocks A (] 0 10:55:03 AM
o Main (OB1) Block was successfully compiled. Pl 10:55:03 AM
o H : Compiling finished (errors: 0; warnings: 0) 10:55:06 AM
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8.5 Downloading the hardware configuration to the device

— To download your complete CPU, select the — "CPU_IOT2040 [IOT2000EDU]" folder again

and click the — "Download to device" button m

Siemens - E:\00_TIA_Portal\014_101_I0T2040014_101_10T2040

Project

Devices

Is"‘ Topology view Hg_ﬂh Network view “ﬁf Device view |

Edit View Insert Online_ Options  Tools Window Help Totally Inteoated Automaton
G (1 saveproject & ¥ 55 ) X D)2 (2 G MK B B coonline F Goofiline | fp I8 I 3¢ ] || [<eorchinprojec | PORTAL
d
Project tree m 4 to device

Options

¥ ] 014_101_l0T2040
B Add new device
o Devices &
v g cPU_10T2040 [1012000EDU]
IIY Device configuration
@) Online & diagnostics
» [ Program blocks
» [3 Technology objects
» Lai} External source files

» (g PLCtags
» [ PLC data types
» (34 Watch and force tables
» [} Device proxy data
&5 Program info
L PLC supervisions & alarms
&) PLCalarm text lists
» [ Local modules
» i Ungrouped devices
» 5 Securitysettings
» [4§ Common data
» [5]) Documentation settings
» [@ Languages & resources
» [ Online access

d¢ [cPu_ior2040 [l0T2000€DU] [v] )

<[]

[TCES

Device overview

d

= |
|

>

¥ Module

v | catalog

|

v CPU_IOT2040
» IOTinterface

v

j T
] —y— @ [<u] >

[3] [100%

|gPropenies n:i.llnfo ymDiagnoslics !

v

I General le Cross-references J Compile |

» |5 Card ReaderiUSB memory
v | Details view

|| Module

Name
IIIY Device configuration
% Online & diagnostics
gl Program blocks
% Technology objects
External source files

I

o
[
[
[
o

(3] 2.][@] [show sl messages

Compiling finished (errors: 0; warnings: 0)

Path
v CPU_IOT2040

Hardware configuration
v Program blocks
Main (OB1)

=

Goto ? Errors

o

Description

o

Y YN

Block was successfully compiled.
Compiling finished (errors: 0; warnings: 0)

v[<]

Portal vie =3 Overview

s CPU_IOT2040

<Search> | [t
MrFiter [l [+l

» [ SIMATIC I0T2000EDU

it

Bojejes atempiey (£

&=

51003 BUIUQ EH

soueiq] E“ sqsel@n"

[

[T >
(Ex| project 0

> | Information

0 040 was sa

— The manager for configuration of connection properties (Extended download) opens.

Extended download to device

Online status information:

Device
I0TInterface
e
devic
Device
Flash LED

Configured access nodes of *IOTPLC_1*

Device type
X1

Type of the PGIPC interface:

PGIPC interface

Device type

[X

Subnet
PNIIE_1

Address
192.168.0.1

Slot
3x1

Interface type
PNIIE

|Please select... [~]

[ IRICIEY
{ -] ©
{ -] ©

[Show all compatible devices [~]

Interface type Address Target device

[7] pisplay only error messages

Cancel

ETI |
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— First, the interface must be correctly selected. This is done in three steps:

— Type of PG/PC interface: — PN/IE

Extended download to device

Configured access nodes of *IOTPLC_1*

Device Device type Slot
10T Interface X1 3x1

to interfaceisubnet

Type of the PGIPC interface:
PGIPC interface:

— PG/PC interface — here: Intel(R) Ethernet Connection (4) 1217-LM

Extended download to device

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

Extended download to device

Configured access nodes of "IOTPLC_1"

Device Device type Slot
10T Interface X1 3x1

Select target device:

Configured access nodes of "IOTPLC_1"
Device Device type Slot
10T Interface X1 3X1
Type of the PGIPC interface:
PGIPC interface:
Connection to interface/subnet:
Ist gateway
Select target device

Type of the PGIPC interface:
PGIPC interface:

Connection to interface/subnet:

X
Interface type  Address Subnet
PNIIE 192.168.0.1 PN/IE_1
[@_PNiE |~
Please select... © |§|
.
@_TeleService ©
| 1@
l;
X
Interface type  Address Subnet
PN/IE 192.168.0.1 PNIIE_1
[®_PniE [+
[ intel(R) PROI1000 MT Desktop Adapter [~ @<
Please select... ©
5 Intel(R) PRO/1000 MT Desktop Adapter @
R siemens PLCSIM Virtual Ethernet Adapter
T PLCSIM
Show all compatible devices [7|
;
X
Interface type  Address Subnet
PN/IE 192.168.0.1 PNIIE_1
[®_PiE [+
@ Intel(R) PRO/1000 MT Desktop Adapter [~ @<
i Please select... v ©
Please select...
Directatslot '3 X1' @
[ Show all compatible devices F\
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— The field — "Show all compatible devices" must be selected, and the search for devices in

the network must be started by clicking the — | strsearch | yton,

Extended download to device X

Configured access nodes of "IOTPLC_1*

Device Device type Slot Interface type  Address Subnet
10T Interface X1 3X1 PNIIE 192.168.0.1 PNIIE_1
- I
Type ofthe PGIPC interface: | §_PNIIE E
PGIPC interface: ]E Intel(R) PRO/1000 MT Desktop Adapter [~] © @
Connection to interface/subnet: | PN/IE_1 [+] ®
Istgateway [ |v|©
Select target device: [Show all compatible devices 'v\
: : Show devices with the same addresses
Device Beicetype ingerincaitypi 2 Show all compatible devices

= - PN/IE AC Show accessible devices

Flash LED

Startsearch

Online status information: [ Display enly error messages
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— If your CPU is displayed in the "Compatible devices in target subnet" list, select it and start
the download. (— IOT2000EDU — "Load")

Extended download to device X
Configured access nodes of *IOTPLC_1*
Device Device type Slot Interface type  Address Subnet
10T Interface X1 3x1 PNIIE 192.168.0.1 PNIIE_1
Type of the PGIPC interface: [!_ PNIIE m
PGIPCinterface: R Intel(R) PRO/1000 MT Desktop Adapter [~] © @
Connection to interface/subnet: | PN/E_1 [v] ©
1stgatewsy: | [ @®©
Select target device: Show all compatible devices m
Device Device type Interface type Address Target device
ie-general I0T2000EDU PN/IE 192.168.0.1 =
- - PNIIE Access address =

[ Flash LED

Startsearch

Online status information: [] pisplay only error messages
£~ Connection established to the device with address 192.168.0.1.

€ scan completed. 1 compatible devices of 2 accessible devices found.

22 Retrieving device information...

Scan and information retrieval completed.

<] ]

’ Load | ] Cancel

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
SCE_EN_014-101 Hardware Configuration IOT2000EDU_R1806.docxEDU_R1806.doxc



Learn-/Training Document | TIA Portal Module 014-101, Edition 2018 | Digital Factory, DF FA

— You first receive a preview. Any red marked fields in the "Action” column must be manually

confirmed. Continue with — "Load".

"Load preview X
e Check before loading
Status ! Target Message Action
| @ ~ 1omrLc Ready for loading. Load 'CPU_IOT2040"
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 offirewalls and network segmentation. For
more information about industrial security, please visit

z http:/liwww.siemens.comiindustrialsecurity

(V) » Stop modules The modules are stopped for downloading to device. Stop all [+

(V) » Software Download software to device -.,.._J

(<] 1n 3]
Refresh

| Finish | I Load I l Cancel I

]

Note: In the "Load preview", you should see the 9 symbol in each line. You can see additional

information in the "Message" column.

— Select the — "Start module" option before completing the download operation with —

"Finish".
"Toad results
9 Status and actions after downloading to device
Status |1 -Target Mezzage LAction
4{', ® ~ omrca Downloading to device completed without error. Load 'CPU_IOT2040'
0 » Start modules Start modules after downloading to device. Start module

<] 5]

E Finish i | Load | | Cancel |
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— The project view is opened again automatically after a successful download operation. A

download report appears on the "General" tab of the Info field. This can be helpful for

troubleshooting if the download operation was unsuccessful.

T4 Siemens - E:\00_TIA_Portal\014_101_I0T2040\014_101_10T2040

Project Edit View Insert Online

Options.

Cf i Hl saveproject & ¥ 15 3 X O G MG B R Y coonline (¥ Gooffiine | §7 MW 2 ]

Devices

Tools Window Help

|

014_101_10T2040 » CPU_IOT2040 [IOT2000EDU] =X

Totally Integrated Automation
PORTAL

¥ _]014_101_l0T2040

B Add new device

g Devices & networks

~ [/ cPU_I0T2040 |

IIY Device configuration
] Online & diagnostics
I Program blocks
[ Technology objects
External source files
[ @ PLCtags
[ PLC data types
I35l Watch and force tables
[§§. Device proxydata
5§ Program info

vvvvvvwvw

L PLC supervisions & alarms
&) PLCalarm text lists
» [ Local modules
» i Ungrouped devices
» 5 Security settings
» [4§ Common data
» [5]) Documentation settings
» [@ Languages & resources
» [y Online access

» |5 Card ReaderiUSB memory
v | Details view

|| Module

Name
Y Device configuration
% Online & diagnostics
gl Program blocks
% Technology objects
External source files

M

Is'" Topology view uﬁh Network view "ﬁf Device view Options
d¢ [cPu_ior2040 l0T2000EDU] [+] g == | @ Qs = Device overview g
| [l 2 Module v | catalog
L e =]~ |
» (/5 SIMATIC IOT2000EDU
0
5
v
<Jm] [>] [100% [v] —%— @ l<]m] [>
|§Promnies FQ Info y‘lﬂ-_] Diagnostics I
it J General H Cross-references || Compile
(63][2.][@] [ show sl messages 2]
I 1| Message Goto |2 Date
(V) Main (OB1) was loaded successfully. 61712018 A
a CPU_IOT2040 started. 6/7/12018
[l @  scanning for devices completed for interface Intel(R) PRO/1000 MT Desktop Adapter. Found ... 6712018
@  scenning for devices completed for interface Intel(R) PRO/1000 MT Desktop Adapter. Found ... 61712018 [=|
(VB ing completed (errors: 0; warnings: 0). i 6i712018

Bojejes atempiey (£

51003 BUIUQ |¢_:H

seueiqr] E” sxsel@i»"

[

=

4 Portal view =3 Overview

s CPU_IOT2040

]
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8.6 Downloading the hardware configuration to the PLCSIM

simulation (optional)

— If hardware is not available, the hardware configuration can be downloaded alternatively to
a PLC simulation (S7-PLCSIM).

— First, start the simulation by selecting the — "CPU_IOT2040 [IOT2000EDU]" folder and

clicking the — "Start simulation" button E

U4 Siemens - E:\00_TIA_Portal\014_101_l0T2040\014_101_I0T2040

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

Ui (1l saveproject & X 15 T3 X (02 (*: &) M GBI} ¥ coonline (¥ Gooffline | f7 I8 | 3¢ ] (| [Searchinproject | {h PORTAL

Start simulation

Project tree (I |
Devices [5'? Topology view H@ Network view “ﬁf Device view l Options
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! | Message Goto |7 Date
(] Main (0B1) was loaded successfully. 6712018 A |
Name [} CPU_IOT2040 started. 6i7/2018
IV Device configuration ’g €@  Scanning for devices completed for interface Intel(R) PRO/1000 MT Desktop Adapter. Found ... 61712018

}M Online & diagnostics |=) @  scanning for devices completed for interface Intel(R) PRO/1000 MT Desktop Adapter. Found ... 6i72018 [=|
! Program blocks @ | Loading completed (errors: 0; wamnings: 0). 61712018 _|
% Technology objects 2

= : I -
External source files [vf<] 1] [>| | |Information
s CPU_IOT2040

4 Portal view =3 Overview

v Loading completed (errors: 0; warning

— Confirm the notice "Starting simulation will disable all other online interfaces" with — "OK".

(0626:000002) %

Starting simulation will disable all other
™ online interfaces.

[) Do not show this message again.

[ OK ! l Cancel
—_—
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— The "S7-PLCSIM1" software is started in a separate window.

@@ S7-PLCSIM1 - m] X
File Edit View Inset PLC Execute Tools Window Help
DS M [pcsmrcenry +|| 4 R BERR| EREEoaalgaaa R o™ %

MRES I

Press F1 to get Help. |Default: MPI=2 DP=2 Local=2 IP: /4]

— Shortly afterward you see a preview for the download in the TIA Portal. Continue with —

“Load".
Load preview X
e Check before loading
Status | ! ]nget lMﬁsage IAction [
Q v I0TPLC_1 Ready for loading. Load 'CPU_IOT2040"
(V] Simulated medule The download will be performed to a simulated PLC.
(V] » Software Download software to device Consistent download
(<] [ [>]

]

Note: In the "Load preview", you should see the @ symbol in each line. You can see additional
information in the "Message" column.
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— The project view is opened again automatically after a successful download operation. A
download report appears on the "General" tab of the Info field. This can be helpful for

troubleshooting if the download operation was unsuccessful.

TA Siemens - E:\00_TIA_Portal\014_101_I0T2040\014_101_I0T2040

Project Edit View Insert Online Options Teols Window Help

X e 3 MG Goonline ¥ Gooffine | fp I8 I8
I]Nri 014_101_10T2040 » CPU_IOT2040 [IOT2000EDU]

Totally Integrated Automation
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H ®
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» (g PLCtags I 3
» [ PLC data types. -
» [33 Watch and force tables
B
» (i, Device proxy data E
% Program info H
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» [ Local modules L
E
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» & Security settings = £l
» 4§ Common data ™ e
» [ Documentation settings L] Bllh100% - 4 (<[] k4
» [@ Languages & resources 6, Properties %} Info | %l Diagnostics s v
X E Oplineiaccess - | General Cross-references Compile
[O]1]@][shonaimesssges ——[7]

! Message Goto 7 Date
o With of WinAC, the hardware cannot be downloaded. Only the software will be downloaded ... ? 672018 [E
| @ ~ stardownloading to device. 6/712018
& ~ cruionodo 61712018
% online & diagnostics E Main (OB1) was loaded successfully 5'7’2015 =
[ Program blocks fa,t Loading completed (errors: 0; warnings: 0). | 18
3 Technology objects

External source files [v]<]
4 Portal view erviel & CPU_IOT2040

— The PLCSIM simulation has the following appearance in the project view. You can change

back to the compact view of the simulation by clicking the — “ putton in the menu bar.

@ Ss7-PLCSIM1 — [m} X

File Edit View Insert PLC Execute Tools Window Help
=3 = ) PLCSIMTCP/IP B R BB K MR v+

ISE

IDC I~ RUN
RUN
STOP v sTOP MFIES|

HREHIIEa 9aa ™| %

Press F1 to get Help. |Default: MPI=2 DP=2 Local=2 IP: /A
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— To control inputs and outputs, use menu item — "Insert" and add an — "Input"

@ S7-PLCSIM1
File Edit View Inset PLC Execute Tools Window Help

. a X

Output Variable F3
Bit Memory F4

- Timer F11

_|RUN
STOP I s10q Counter F12

Generic Ctrl+F2
Vertical Bits

PRy

Shows an Input Vi

DEEO [ nputlercble R |BEH N EE@ngaagaa DR e

|Default: MPI=2 DP=2 Local=2 IP: /A

— On the new sub-window "IB0", you must now also enter the correct address of the input byte

— "IB100"

@ S7-PLCSIM1
File Edit View Inset PLC Execute Tools Window Help

— [m] X

DEED [pcsmaceary || 4 R BERR BEEEaEaa a@@ NER nlm 8

|Default: MPI=2 DP=2 Local=2 IP: /A
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8.7 Archiving the project

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

U4 Siemens - E:\00_TIA_Portal\014_101_I0T2040\014_101_10T2040

Piojecx Edit View Insert Online Options Tools Window Help ) 5 Totally Integrated Automation
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1 With of WinAC, the hardware cannot be downloaded. Only the software will be downloaded .. ? 6712018 A
Name @ ~ stertdownloading to device. 61712018
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| Program blocks '@ Loading completed (errors: 0; wamnings: 0). 61712018 |
(3 Technology objects [v]
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—  Confirm the prompt "Save project?" with —»"Yes".

Archive project (0104:000006) X

I Save project?
n

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

l Yes ] [ No l

— Select a folder in which you want to archive your project and save the project as file type
"TIA Portal project archive" (— "TIA Portal project archive" — "SCE_EN_014-101_Hardware
Configuration_lOT2000..." — "Save").
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8.8 Checklist
No. Description Completed
1 Project created
2 Slot 1: CPU_IOT2040 with the correct order number
3 Slot 1: CPU_IOT2040 with the correct firmware version
7 Hardware configuration compiled without error message
8 Hardware configuration downloaded without error message
9 Project successfully archived

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/iot2000
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Further information

Siemens Automation Cooperates with Education
siemens.com/sce

SCE Training Curriculums
siemens.com/sce/module

SIMATIC I0T2000
siemens.com/sce/IOT2000

SCE Trainer Packages
siemens.com/scel/tp

10T2000 Forum
siemens.com/iot2000-forum

SCE Contact Partners
siemens.com/sce/contact

Digital Enterprise
siemens.com/digital-enterprise

Industry 4.0
siemens.com/future-of-manufacturing

Totally Integrated Automation (TIA)
siemens.com/tia

TIA Portal
siemens.com/tia-portal

SIMATIC Controller
siemens.com/controller

SIMATIC Technical Documentation
siemens.com/simatic-docu

Industry Online Support
support.industry.siemens.com

Product catalog and online ordering system Industry Mall
mall.industry.siemens.com

Siemens AG
Digital Factory
P.O. Box 4848
90026 Nuremberg
Germany
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