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1. About this Documentation

Keep this documentation in a safe place for future reference!

This documentation is part of the product and is to be kept for the entire duration ofdNe2 R dzO G Qa dzal 3S¢e LF GKS
on or sold, this document must be handed over to the next user; this also includes any updates and/or changes to this
documentation.

1.1. Scope of Application

This documentation applies only to the software componepiscified in the table of contents and to the followiRgXtend V2S

devices types:

- PiXtend V2S Extension Board (Article number: 50199 004)

- PiXtend V2S ePLC Basic (Article numbers: 50199 005 and 50199 013)

- PiXtend V2S ePLC Pro (Article numbers: 50199 006 and 50199 01

¢KS R20dzySyida ¥2NJ GKS LINBGA2zdzda aSNASA atA-0SyR zmodEE | yR 20K
https://www.pixtend.de/downloads/

1.2. Copyright

This documentation, including all texts and pictures, is protected by copyright. The written approval of Kontron Ele8triatits
72663 Grossbettlingen, Germany, must be obtained for any other use, tramsiatmother languages, archiving or other
alteration.

Copyright 20172019 © Kontron Electronics GmbH

1.3. Trademarks

Gwlk &L SNNE tAé FyR AdGa 232 | NB NBI-wavirdspBragpi.orddl RSYF Nl & 2F GKS
4/ h59{,{¢ YR Ala 232 | ERart\eBtdaraiGmBMBVRcodedyd.cBnS Y Nl a 2F (GKS o
Gt A-GSyRéX aSt[/ €& FyR AGa t232 I NB NBAwaKko@ddRRctrahiddd® SYF Nl a 2 F

Gl +wéx 4! ¢yS3aré yR Ada f 2vawatnéldmMNdoship TacBddgyRCopdiocR SY I N & 2 F (K S
www.microchip.com

G586AlYyéE | yR awl aLBAlyé I NBE NBguvavidebindory (NI RSYF Nl a 2F GKS 5806
GLH/ & | y Registetet madeiarks bEBIXPNSemiconductprsvw.nxp.com

G! NRdzZAy2¢ A& | NBIAAGSNBRvaidNdoBeSYF N} 2F (GKS ! NRdzAy2 ! D

The rights of all companies and company namesitioned herein as well as products and product names lie with the respective
companies.
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PiXtend V2S
1.4. Symbols

1.4.1. General symbols

NOTICE NOTICE indicates a particular characteristic.

ACAUTION CAUTION indicates a hazardous situation which, if not avoided, @suild in minor or moderate injury

ADANGER DANGER indicates a hazardous situation which, if not avoided, will result in death or serious inju

116
www.kontron-electronics.de



PiXtend V2-S

1.4.2. Special warning symbols

HOT surface!
Do NOT touch! Allow to cool before servicing.

Electric Shock!

This symbol and title warn of hazards due to electrical shocks (> 60V) when touching products or
products. Failure to observe the precautions indicated and/or prescribed by the law may endang
life/health and/or result in denage to your equipment

ESD Sensitive Device!

This symbol and title inform that the electronic boards and their components are sensitive to
electricity. Care must therefore be taken during all handling operations and inspections of this pro
order to ensure product integrity at all times.

"7
www.kontron-electronics.de



PiXtend V2-S

2. Important Information

This chapter contains information on legal principles, the intended use of the product described here, the technicalrcanditio
delivery and important safety instructions.

2.1. Subject to Change

Kontron Electronics GmbH reserves tight to revise or amend this documentation in whole or in part if this serves the technical
progress or if existing software components are changed or new ones have been created. The latest version of this damumentati
is always available &ttps://www.pixtend.de/downloads!/

2.2. Intended Use

PiXtend V2S-is used in combination with the singie2  NR  O2 Y LJdzd SNJ dwl &L SNNE t Aé¢ owlhk &L SN
charity 1129409), which is already includedhia product PiXtend V2S ePLC Basic/Pro) or has been bought by the customer as
an accessornyRiXtend V2S Extension Board).

ThePiXtend V2S system fulfills the function of a programmable logic controller (PLC) or an electrical measuring, control,
regulating and laboratory device. It can read and evaluate sensors and control actuators. The logic programming of inputs and
outputscanbedof = | Y2y 3 20GKSNJ GKAYy3Iar 6AGK (GKS &a2Fds6l NB a/ h59{, {
Kontron Electronics also provides components for other programming languages and systems from the areas of IT and home
automation that customers can aslinstructions and examples have been created by Kontron Electronics for this purpose.

I+
o

PiXtend V2S devices are designed for dry indoor environmenpsotection classes IP20 (ePLC Pro) and IPO0 (Extension Board and
ePLC Basic). Operation outdoors and in humid/wet rooms is not permitted, except when PiXtend devices are installedie a suita
housing. Tie devices are not designed for hazardous areas or safety critical systems/installations.

PiXtend V2S devices can be used in industrial/lcommercial environments, in educational facilities and in residential keeas ali

PiXtend V2S offers the possibility, under certain conditions, of switching dangerous voltages. Working on dangerous voltages is
only permitted for qualified personnel (the requirements may differ from country to country). If in doubt, the use of dasgero
voltages igrohibited.

Apart from this, PiXtend is suitable for all persons aged 14 and over who have read and understood the safety data #ieet and
manuals. Use in educational facilities must be supervised by qualified and authorized personnel. Powerasuppliesssories
used must be approved for the country in which fPiXtend V2S system is to be installed and used.

118
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PiXtend V2S
2.3. Technical Condition
PiXtend V2S is supplied with a prelefined configuration, independent of its model:
1 a{tLy9bé¢ agAGOK I OGAGIGSR h /2YYdzyAOlliAz2zy 06S8Si6SSy tA-GSy

1 atLypxé agA0GOK FOOGAGFGSR MtA-G0SYR 9 wlkaLIWBSNNE tA | NB ad:
12-24V DC). No separate power supply needs to be connected to the Raspberry Pi.

1 All digital inputs are configured for 24V (no jumper is set).
1 All analog inputs are configured for 0 to 10V (no jumper is set).

1 The microcontroller firmware is always thedat version released by Kontron Electronics. The current version can be
found on our website.

The ePLC models include additional configurations:
ePLC Basic & Pro
1 Contents of the SD card

o ¢KS O2yiSy
o hdzNJ RSI t SN

a

i I NB
B ltol @

u» ¢

%
%)

W',

¢ ax
= =
{7”) ot
O

YRS 2N0FRS NE (SyRO -REMMEOE{ ,0{/ K
FYR aKALI 6§KS {5 OFNR b/ hb5

1  AllePLC devices include the Raspberry Pi 3 B+.
ePLC Pro
1 | 2dzaAy 3 Fyeal doverayid DENSr&il housing presembled.

If youneed a different version or a different hardware and software combination (e.g. devices with custom jumper configuration
with the Raspberry Pi 4 B or other models...), please contact us diredt@pixtend.dé.

119
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PiXtend V2-S

2.4. Certifications

This product has been designed and manufactured in accordance with applicable European directives and is therefore marked wit
the CE symbol. The intended use is described in this document. A safety data sheet is included with eatingrapecform
(multilingual).

Warning:

Changes and modifications to the product, as well as acuonpliance with the information contained in the manuals and safety
data sheets, will lead to the loss of certification.

The symbol of the crossealit waste bin (WEEE symbol) means that this product must be recycled separately from any household
waste as electrical waste. Ask your local municipal administration to find the nearest recycling station.

/110
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PiXtend V2S
2.5. Information according to the German Battery ABattG)
PiXtend V2S modules contain an integrated battery/button cell (technology: lithium metal).
Make sure that your old batteries/accumulators, as prescribed under law, are disposed at a municipal collection cradocal
retailer. Disposal with normal household waste is prohibited and violates the Battery Act. The disposal is free of aharge. Yo
welcome to return the batteries/accumulators purchased from us free of charge after use. Returned batteriesitomsmust
have sufficient postage in any case.
Battery/accumulator returns should be addressed to:
Kontron Electronics GmbH

Kantstrasse 10
72663 Grossettlingen, Germany

Batteries and accumulators that contain hazardous substances should be lalegdy wlith the crossedut waste bin symbol.
Additionally, the chemical name of the relevant pollutants should be located under the crossedaste bin symbol. For example:
(Pb) lead (Cd) cadmium (Hg) mercury.

PiXtend V2S batteries do not contain any of the aboweentioned pollutants.

/111
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PiXtend V2-S

2.6. Safety information

Read the complete document and the safety and connection instructions before mounting or connectititdred V2S. Save
this document even after you have set up all components.

Kontron Electronics GmbH does not accept any liability for damage of any kind resulting from
ACAUTION disregarding the data sheets and operating instructions. The guarantee and warranty claim will be
void if the data sheets and operating instructions are disregarded.

1 PiXtend may only be operated with the specified voltage (24V DC +20%) and a power supply with the VDE and CE mark
(for Europe). The power supply must comply with the legglirements of the country in which PiXtend is used.

1  The device is only designed for use in dry and clean rooms and is not suitable for outdoor use or in damp areas.

1  The permissible operating temperature is between 0° C and 30° C

1 PiXtend, the Raspberry Pi as well as all cables, connectors and power supplies must be kept away from liquids.

1  The PiXtend modules must not be used in the vicinity of flammable liqgades or dusts.

1  Only original or recommended spare parts may be used for repairs.

1  Except for the connection strips of the relay, no 230V, 115V alternating voltage or any other dangerous voltage greater
than 50V may be connected anywhere else. Workingamgerous voltages is only permitted by trained personnel with
the legal authority of the respective count@aution: Dangerous to life!

1 PiXtend and the accessories are to be kept out of reach of children under 14.

1 The operation in schools, hobby workgls and educational facilities is to be supervised by trained personnel.

Please note the additionafformation in chapter 6 Technical Data and Connection Instructions.
1112
www.kontrorelectronics.de



ACAUTION

ADANGER

NOTICE

PiXtend V2-S

PiXtend V2levices are not designed for safety critical systems.
Before use, check the suitability of Raspberry PiRixdend VZor your application. The default
settings have been selected to meet the requirements of mostieafbns.

Caution is required when handling and, especially, when experimenting with the process data. The
connected sensors and actuators may assume undefined states or output incorrect values if handled
incorrectly.

If a machine, a device or a procéssontrolled or regulated by theiXtend V2dangerous conditions

can occur. Make yourself aware of possible sources of danger before starting.

If in doubt, disconnect the connections to the devices, sensors, mottrsfrem the power supply in
order to minimize dangers to people and the machine.

The control bytes are not saved permanently. After a reset or power cycle, all previous settings are
erased and the next action is only executed by Ri¥étend V2&gain when the onboard micro

controller receives a command

It is recommended not to start thBiXtend Vautomatically during the development of a control
program.

1113
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PiXtend V2-S

2.7. Disclaimer

The information contained in this documentation has been compiled, checked and tested with the greatest possible caee with th
software and hardware described herein. Neverttes, discrepancies cannot be ruled out completely. Kontron Electronics GmbH is
not liable for any damages that may result from the use of the software, software components, hardware or the steps described
this documentation.

2.8. Contactinformation

Our postal address:

Kontron Electronics GmbH
Kantstrasse 10
72663 Grossettlingen, Germany

How to reach us:

Telephone +49 7022 40570
info@kontronelectronics.de
www.kontron-electronics.de

2.9. Assistance

A lot of information, tips and tricks can be found in our support forunhtgs://www.pixtend.de/forum/.
If any questions remain unanswered, please first check the FAQs on our website. If your questiorotsastdwered, contact us by
e-mail Support@pixtend.dg You will receive an answer as soon as possible.

The latest versions of all documents and software components can be found in the download section ebbsite:w
https://www.pixtend.de/downloads!/

1114
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PiXtend V2-S

3. Package contents

Please check the package contents after receiving PiXtend equipment and accessories.
On the following pages, you will find lists of contents anedges with an overview of the contents.

Be careful when unpacking and handling electronic components such &Xtend V2S
(without housing parts) and the Raspberry Pi. Electronic components on the modules camaged by
electrostatic discharge.

The components may only be touched at the edges of the circuit boards, on mechanical screw connections or plug connectors.
Avoid direct contact with electronic components and solder contacts/soldering surfaces.

We chek each device and accessory before delivery (quality control, weight check). If a component is missing, please let us know
by email (nfo@pixtend.d¢ and we will immediately send you a replacement.

It is not necesary to return the product due to a missing component.

/115
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3.1. PiXtend V2S Extension Board

Article number: 50199 00&iXtend V2S an extension board for the Raspberry Pi

Pieces Description Additional Information Part
Below
1 PiXtend V2.xS module, completely assembled 1
4 Screw, crostead M2.5 x 6 mm 2
Ribbon cable 40-pin 3

10 Jumper Standard, black 4

1 Safety datesheet multi-lingual 5
Table 1: Package contents: PiXtend$ZExtension Board (Article 50199 004)

3
o ¢
- : T
2 9
8 o
k‘o\id/
L) dvz 5
4 P\:t}c.“ oWt
Figure 1: Package conterg®iXtend V2S Extension Board (Article 50199 004)

3.2. Housing parts

3.2.1. DIN railhousing
Article number: 30199 008

. . L. . Part
Pieces Description Additional Information
Below
1116

www.kontron-electronics.de



1 Basic profile 165 x 105 x 25.5 mm
2 Side panel

1 Locking bracket

1 Ground terminal

4 Screw for the side panel, crehsad long

1 Screw for the locking bracket, crassad short

Table 2: Package contents: DIN rail housing (Article 30199 008)

Figure 2: Package conterg®IN rail housingArticle 30199 008)

www.kontron-electronics.de
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PiXtend V2-S

3.2.2. Stainlesssteel Cover
Article number: 30199 007

1 Stainlesssteel cover with connection labeling, two parts 171 x 102 x 35.2 mm 1
4 Screw, crostead M2.5 x 6 mm 2
2 Screw, crostead M2.5 x 20 mm 3
2 Spacer with external thread M2.5 x 15 mm 4

Table 3: Package contenfainlesssteel cover (Article 30199 007)

Figure 3: Package conteng$Stainlesssteel cover (Article 30199 007)

/118
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PiXtend V2S
3.3. ePLC Modules

3.3.1. ePLC Basic
Article number: 50199 005 and 50199 OP®<tend V2S as a complete unit without housing parts

Part

Pieces Description Additional Information
Below

1 PiXtend V2.xS ePLC Basic unit fully assembled and ready for use 1
(consists oPiXtend V2S, Raspberry Pi, micro SD card) y y

1 Adapter card micro SD to SD 2
10 Jumper Standard, black 3
1 Safety data sheet multi-lingual 4

Table 4: Package contenRiXtend V2S ePLC Basic (Article numbers 50199 005 and 50199 013)

pixtend VZ

5’“_'_.‘,‘. oo E

Figure 4: Package contentBiXtend V2S ePLC Basic
(Article numbers 50199 005 and 50199 013)

/119
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3.3.2. ePLC Pro
Article number: 50199 006 and 50199 OP4Xtend V2S as a complete uni¢ with housing parts

Pieces

10

Description Additional Information

PiXtend V2.xS ePLC Pro unit

(consists oPiXtend V2S, Raspberry Pi, micro SD card, DI fully assembled and ready for use

rail housing, stainlessteel cover)

Adapter card micro SD to SD
Jumper Standard, black
Safety data sheet multi-lingual

Table 5: Package contents: PiXtend&2PLC Pro (Articles 50199 006 and 50199 014)

B o AR LER A UOUR X

Figure 5: Package contergs

PiXtend V2S ePLC Pro (Articles 50199 006 and 50199
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4. Assembly

In this chapter, you will learn how to install the Raspberry Pi computer and the housing parts. The installation steps contai
important information and are described below and are illustrated with pictures.

If you have purchasedRiXtend V2S ePLC, you can skip this chapter because the Raspberry Pi and the housing parts (ePLC Pro)
have already been primstalled.

NOTICE While reading through the installation instructions, please always take particular noticaaifatisn
and safety instructions that are marked with warning signs.

Be careful when handling electronic components such a®tKéend V2S (without housing parts)
and the Raspberry Pi. Electrosimmponents on the modules can be damaged by electrostatic
discharge.

The components may only be touched at the edges of the circuit boards, on mechanical screw connections or plug connectors.
Avoid direct contact with electronic components asalder contacts/soldering surfaces.
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4.1. Raspberry Pi

If you purchased RiXtend V2S Extension Board without a Raspberry Pi, follow the steps in this section. If you RéX&=ad V2
S ePLC device, you can go directly to the chapter Installation.

41.1. Tools

The following tools are required to installeiRaspberry Pi:
w Phillips PH1 Screwdriver

w Optional: Torque wrench with Phillips PH1 bit (set to 0.4 Nm)

4.1.2. Assembly
The Raspberry Pi aiXtend V2S are quick and easy to connect together.

You need the 4(in ribbon cable that is included in the packaBig the side of the ribbon cable with the strain relief (see figure
6) into the PiXtend.

Strain relief

Pixrend”
AN NI g

Figure 6: Ribbon cable connected to fXtend V2S.

Make sure that the plug connector is plugged in straight so that it does not jam; it is possible to plug in with little effor

The Raspberry Pi computer can tHemattached to the other side of the ribbon cable (figure 7). Turn the Raspberry Pi-alosise
for this connection. The 4pin pin strip of the Raspberry Pi is plugged into the connector of the flat ribbon cable.

It is a good idea to work with both handa order to prevent the wide connector from being jammed or bent. Avoid direct contact
between soldering points and electronic components on the Raspberry Pi and PiXtend circuit boards.
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Figure 7: Raspberry Pi connection

Now the Raspberry Pi cae burned rightside up and placed on the four spacers of Bi¥tend V2Shoard. The Raspberry Pi is
screwed onto the spacers with the four enclosed M2.5 x 6 mm dread screws.

If the PiXtend V2Sstainlesssteel cover is to be installed afterwards, the Raspberry Pi cannot be screwed onto the spacers now.

Tighten the small screws gently. If you have a torque wrench, set it to 0.4 Nm.

Figure 8: Screwing the Raspberry Pi toRiétend V2S
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4.2. Housing parts

In this section, you will learimow to mount the DIN rail housing and the stainksgsel cover. The housing parts are optional
accessories for thBiXtend V2S extension board or ePLC Basic.

Especially when working with dangerous voltages (grethtam 50V), the housing parts are required to be used (stairdtesd cover
and DIN rail housing).

4.2.1. Tools

The following tools are required for assembling the DIN rail housing:

w Phillips PH1 Screwdriver
w possibly a regular hammer or a rubber hammer
When installing the stainlessteel cover, we recommend the following tools:
w Phillips PH1 Screwdriver
w Socket wrench or wrench, SW4
w Optional: Torque wrench with Phillips PH1 bit (set to 0.4 Nm)

Pliers can also be used instead of a wrench. Avoid pliginsraugh contact surfaces as these can damage the surface of the spacers
(only relevant for the appearance).

4.2.2. DIN rail housing

Connect the ground terminal first. It does not matter which side of the aluminum profile the ground terminal is connedtes to.
only thing to consider here is that the PE grounding connection will be connected to this terminal later. Depending on the
installation position, one side may therefore be more suitable than the other.

.
w

Figure 9: Ground terminal (before being predseto place)

Put the ground terminal in the center of the aluminum profile and press it into place with your thumb. The side of thetermin
which only has one contact tab, points outwards (see figure 9).

If the claw cannot be pressed by hand (toard), then a regular hammer or rubber hammer can be used.

Next, a side panel of the housing is screwed on the side on which the ground terminal has just been connected.
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Figure 10: Mounting of the side panel
The metal screws used cut a threadanhe aluminum profile during the initial mounting of the side panel. Therefore, make sure
that the screws are carefully tightened and screwed as straight as possible.

From the other side, on which the side panel has not yet been mounted, slide theddarkicket into the back of the profile (figure
11). On the back of the profile, there is only one place where the locking bracket can be placed.

Figure 11: Placing the locking bracket

If the DIN rail housing is installed later in a cabinet or drtox (horizontal mounting of the housing), the locking bracket is located

at the bottom.
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The locking bracket is pushed approximately into the middle of the profile and attached with the smal(faguesv12).

Figure 12: Screwing tHecking bracket into place

Now we can insert th@iXtend V2S board into the profile.
The profile has several "levels" into which boards camberted. We use the top levéfigure 13).

Figure 13: Connecting the PiXtend and housing profile together
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Before inserting the circuit board, take a look at the locking bracket. This marks what will become the bottom (if thg sousin
installed horizontally).

The outer dimensions of the circuit board were spbgidesigned for these housings. It is intended that the circuit board fits rather
tightly into the housing.

If the module is completely inserted, the second side panel can be mounted and attached with the remaining two screwbeDo not
surprised that tle board is still slightly above the profile. This small overhang is covered by the side panel.

ThePiXtend V2S module now looks as follows:

sanialaln sls
SURLNLR L RLELY LN

T TSN (TS TR

e 1 2 1 T T T T T R A TR R s
1111 111 !

Figure 14: Assembled DIN rail housing

Figure 15Assembled DIN rail housinppack

In a cabinet or control box, where dangerous voltages are also used, it is necessary that all accessible metal pantslade grou
(connected to PE). This includes #iXtend V2S DIN ral housing.
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Before mounting the housing on a DIN rail, the grounding connection (PE) should always be connected to the ground connection
(figure 16).

Figure 16: DIN rail housing with grounding connection (PE)

The connection is made withca¥ € | & LJX dz3¢ O66ARGK cdop YYOO®
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Lastly, the complete device can be mounted on a standard 35 mm DIN rail. The profile is attached to the top of thefiplierail (
17) and then pressed flathis causes the locking bracket to snap in.

Figure 17 Housing mounted on the DIN rail

During disassembly, the entire device is pushed upwards. The locking bracket springs in and the device detaches iteediom t
rail.

REAGNERS Bn

YUY EY RN IRY

Figure 18: Completed DIN rail mounting
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4.2.3. Stainlesssteel Cover

The stainlessteel cover protects your Raspberry Pi &idtend V2S from direct contact. It also protects the user from accidental
contact with live, voltage carrying parts.

The stainlessteel cover is especially desagl for the shape and the connections of tRaspberry Pi models B+, 2 B, 3B &.3 B+
Other models cannot be used due to their special mechanics or the position of the connections.

After mounting the cover, all connections and jumpers are no longer abtesBefore assembling, you should consider the
following points:

1  Which voltages should be configured for the analog inputs{AlQ) and the digital inputs (D{DI7)?

0 Remove or insert the jumpers accordingly.

T ¢KS agA0G0K ap+yt LbéE ay SIKREA Lz SONS FR2NT  wilk-Zith@oh®Nad Bomta Sharkdy Rt A -
power supply. There is no opening in the cover for a separate connection to the Raspberry Pi for power (micro USB port).

For information on jumpers, switches, and their effectgggsie refer to chapter 5.1.

After setting the jumpers and switches, assembly of the stairdessl cover can begin.
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If the Raspberry Pi has already been screwed ontdPibéend V2S, the four screws need to benscrewed. If necessary,
disconnect the cables from your PiXtend system (PiXtend & Raspberry Pi).

The Raspberry Pi can be lifted off the spacers while the flat ribbon cable remains connected:

Figure 19: Raspberry Pi unscrewed from the PiXtend

(ribbon cable remains connected)

2If the Raspberry Pi has not yet been connected/mounted, please refer to the instructions for connecting the ribbon
cable.
/1131
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The stainlessteel cover consists of two parts: The large, lower part of the cover is twisted so that it can be guided over the
Raspberry Pi and placed on the six spacers ofiktend V2S board (figure 20).

AAANPANAAL
YUY IR Y
LA LA K LA

oy
\

Figure 20: Lower part of the cover

The second, small cover part is placed over the Raspberry Pi later.
Now the Raspberry Pi can be placed on the four spacers again. The two M2.5 x 15 mm spacers with external threadsdane screwe

according to figure 21 (with 0.4 Nm).

2,
‘%
-

““||||||l|||||,,"

;
‘ AT T VAATATA 1A (YATATA
2330333

17447

Legs sl by
| 00000Q| @8

| {
-8

Figure 21: Two spacers screwed into the Raspberry Pi
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The lower part of the cover is fastened to the PiXtend using the four M2.5 x 6 mm screws supplied. If you haveverémcjueset
itto 0.4 Nm

AN

AN
AN

Figure 22: Screw points for the lower part of the cover

Before the upper part of the cover is placed over the Raspberry Pi, check the flat ribbon cable connecting the Raspigerry Pi a
PiXtend.
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In order tomount the upper part of the cover (with the PiXtend logo), the flat ribbon cable has to be close to the board of the
Raspberry Pi. Press the ribbon cable against thpid@onnector to obtain the following result:

Figure 23: Optimal routing of thébbon cable

Also make sure that the ribbon cable does not touch the lower part of the cover and that there is a gap of at least 1 mm:

<

:

Figure 24: Safety gap between the ribbon cable and cover
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Now the upper part of the cover can lbarefully placed on the Raspberry Pi.
Make sure that the eight "noses" of the upper part of the cover are in the slots of the lower cover.

Two of the four M2.5 x 6 mm screws which have been used to connect the Raspberry Pi and PiXtend are to be uséabtesre t
the upper cover on the previously installed 15 mm spacers:

Figure 25: First step of mounting the upper cover

Tighten the small screws gently (0.4 Nm).

1135

www.kontron-electronics.de



PiXtend V2-S

The two remaining 20 mm screws anserted as vertically as possible through the upper part of the cover (figure 26) and
attached by hand. The long screws must reach through the holes of the Raspberry Pi to the spacers. Do not use anyséstce to in
the screws, attach them gently.

If youhave a torque wrench, set it to 0.4 Nm.

Figure 26: Completely assembled stainistel cover
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4.2.4. Safety instructions for working with dangerous voltages

When connected to the relay on theiXtend V2S with mains voltage (115/230V AC) or otltamgerous
voltages greater than 50V, the stainlesteel cover must be connected séogrounding connection (PE).

Cables and devices with dangerous voltages must only be connected by trained and
legally qualified personnel.

The stainlessteel cover has a special grounding connection (PE). This is marked with the designation "PE" and is designed for
common cabldugs or flat blade receptacles (width 6.35 mm).

Figure 27: Grounding connection (PE) onRiétend V2S covel
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The following points must be observed for the reliable connection of the grounding connectioa tover and for safe use of the
PiXtend V2S:

1  Except for the connection strips of the relay, no dangerous voltage (greater than 50V) may be connected anywhere else.
1 Connect cable crossection to the relayaccordingly to the outer crossection (at least one line with 1.5 mm2).
1 Use a cable (stranded wire or wire) with the typical green/yellow color coding to connect the grounding terminal.

f  Use flat receptacles witha"sndpy’ Yy 2 4 S€ 3 ¢ K AcOvér ardl grotdeld againStiugintedtiral
loosening/removal.

1 Check that the flat receptacle has a tight fit.

1  All poles of the outer conductors are to be projected with line fuses (depending on thesaraissn used) and with a
residual current circuit kraker.

1  No mains voltage or other dangerous voltage (greater than 50V) may be connected to the PiXtend relays without a
residual current circuit breaker.

1  The grounding connection must meet the legal requirements of the respective country in which Rgdiehe used.

If you are unsure, contact a locally certified electrician or contact your local authorities.
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5. Installation

This chapter describes stdgy-step all points to install youriXtend V2S.. Please readhe entire chapter first and observe the
relevant connection notes in chapter 6 Technical Data and Connection Instructions before you work witiKyend V2S
system.

See chapter 5.1 for information on jumpers aswitcheson PiXtend V2S.. ThePiXtend V2S board can be configuredith just a
few simple steps.

After the board has been configured, create an SD card from one of the prdviBed OF NR A Yl 38a 6A0GK GKS 4. |
/Nodew95 Kk hLISyt[/0 2NJa/hs59{,{ /2yiNRft 5S8Y2¢ F2NJ &2dzNJ wl aLIBSN

If you have @iXtend V2S Extension Boardwithout a Raspberry Rj a separately purchasedBpberry Pi must be installed
before the initial installation. The assembly instructions can be found in this document.

After the preparatory work, youPiXtend V2S system is ready to start and can be connected to a suitable power supply. Here are
some important tips for the correct and secure connection.

/139
www.kontron-electronics.de



PixXtend V2S

5.1. Set the jumpers and switch position

The jumpers and switches determine the function and the configuratid?iXend V2S.. For initial installation and tests, all
jumpers and switches are preset at the factory. It is not necessary to adjust the factory settings.

Figure 28: Switcha { t L

1 Switchd { t LY9béy

This is the most important switch! i  Ydzad +Ff g &a oS a
Raspberry Pi anliXtend V2SOl yy 2 i O02YYdzy A Ol G6So
9yl of S¢o

< U

i G2
KS vy I P&ipherdl nteripc®) b

1 {6AGOK aGtLypzéy

This switch is used to decide whether or not the 5V supply oPii¢end V2S and Raspberry Pi should be connected. If
you connect only one power supply to tRéXtend V2S and the Raspberry Pi does not have its own power supply, the
A6A00K aKz2dAZ R 0S8 aSi (G2 ahbéo

ahbé¢ F2N y2NXYI§

¢tKS NBO2YYSYRSR 02y FAIdzNI GA2y A& ahbézr AdSod GKS &aSididay3

PiXtend V2S.

For further information, please refer to chapter 6 Technical Data and Connection Instructions.
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CAIdzZNB HpY Gt Lypzxsé

LY 0KS atLypzxé 2dzYLISNI A& Ay G(GKS ahbé LRarAldGA2yI 0
to another power supplyPossible compensating currents between the power supply units can result
in malfunctions, overheating of components or their defect!

lfyouw yi G2 dzaS F+ &ASLI NFGS LIRESNI adzllLX & F2NJ KS wl aLIWBSNNE tAZX

However, for the sake of simplicity we recommend using only one power supply for the Rttend V2S system and setting
A AGO0OK (G2 ahbé¢ a aKz2gy Ay FAIAZNBE HPpo
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Jumper 5V/10V (analog inputs)

Each analog input has two pins, which can be connected to each other by a jumper. The two left pins belong to AlO,ghe two ri
pins belong to All.

If no jumper is plugged in, the alog input is in the @ 10V range (factory default setting). If a jumper is plugged in, the range of
the input changes to Q 5V.

The reduction of the voltage range can make sense if only small signals up to a maximum of 5V are to be measuredelrtitieis c
full resolution is available for the reduced measuring range.

Figure 30: Jumperanalog voltage inputs in 10V range (factory defe

If you are still unsure how high the voltage at the analog inputs can be, do not insert a jumper amad iretha 0¢ 10V range.
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Jumper 5V/24V (digital inputs)

Each digital input has two pins, which can be connected to each other by a jumper. The two left pins belong to DIOfwe next
pins to the right belong to DI1, etc.

If two pins of different channels are incorrectly connected, this does not lead to a defect. However, signals from oaesinput
transmitted to the other, which can lead to unexpected behavior.
Check the corret jumper setting before a signal is connected to the inputs.

If no jumper is plugged in, the analog input is in the 24V range (factory default setting). If a jumper is plugged put ikérirthe
5V range. The switching levels of the inputs are agldtccording to this setting.

Figure 31: Jumperdigital inputs in 24V range (factory default)

If you are still unsure which voltages are connected to the digital inputs, do not insert a jumper and remain in the 24V rang

1143
www.kontron-electronics.de



PiXtend V2S
5.2. Preparing an SD card
If you have ordered a primstalled SD card from our shop, you cart right away and preparing your own SD card is not necessary.

However, if you want to prepare an SD card for your Raspberry Pi nevertheless, you will find information on how to dbighat in
chapter.

We provide various SD card images in our dowahieection athttps://www.pixtend.de/downloads Depending on the type of
image you want, the images always include a current version of the Raspbian operating system and also one of the falowing pr
configued options:

w PiXtend V2S Basis Imageith PiXtend Linux Tools including thdil@ary (pxdev), PiXtend Python Library (PPL) including
examples and NodRED

w CODESYS Control Demo with CODESYRuW/#ie Extension fahe Raspberry Pi & PiXtend

Always use an SD card or SD image from Kontron Electronics for your first tests. Our images are tested extensivelg-and are pr
configured with all required settings. Our cards will ensure that the device is upuanthg quickly.

%2 Win32 Disk Imager - 1.0 - O >
Image-Datei Datentrager
| Xy v

Hash

MNone ¥ |  Generate Copy

[] read only Allocated Partitions
Fortschritt

Abbrechen Lesen Schreiben Verify Only Beenden

Waiting for a task.

Figure 32: SoftwareWin32Diskimager

A PC with an SD card reader is required to transfer one of our images to a blank SD card. We recommend the open saumrce progra
G2 AYoHS5AATLYFISNE A a2Fd6FNB T2NI gNRGAYy3I G2 {5 OFNRad ¢KS L
of chage fromhttp://sourceforge.net/projects/win32diskimager/
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NOTICE The programWin32Diskimageneeds to be run with administrator rights or under administrator
account to get access to local drives; otherwise, there is a possibility that the SD card is not written to

at all or is written incorrectly!

To prepare an SD card or transfer one of our images to your own SD card, perform the follepsng st
w Insert the SD card into the card reader.
w  Wait for Windows to recognize the media.

w Open the workspace/This PC or Windows File Explorer and note the drive letters of the §Ehisandust be specified
later on in the Win32Disklmager program.

w Open ancextract the zip file with the SD card image from our download section.
w Start the Win32Diskimager program waldministrator rights
w {SftS00 (KS SEGNIOGSR AYIF3AS FA{S 60 dAYIA0 AY 2AYOoHSAALLYI 3
w Select the drive letter of the SD card undksk.
If you select the wrong disk drive, all data can be lost as soon as you have started the writing process in
ACAUTION 4 ’ Y P

the Win32Disklmager program. It is best to remove all removable media (such as USB sticks or USB
hard disks) before you start the writingquess, maybe even before you start the Win32Disklmager
program.

w hyO0S e2dz KIFIgS O02YLX SGSR tf aSiiwied®sr &GFINI GKS gNRGAY3

@  Wait until the writing process has been completed.

After a successful transfer of the image to 8P card, it can be ejected from the PC and inserted into the SD card slot of the
Raspberry Pi.

If you see a window opening during or after the creation of the SD card, with or without content, or an error messagetappears
says that a drive cannotbe@S a4 a SR 2NJ @2dz F NB LINRYLIWISR (2 F2N¥YIG GKS YSRAI =
that may have appeared on these dialogs.

This is no error in such situations. You get these messages because Microsoft Windows is not able to reaattheeS8use it is
intended for the Raspbian operating system. As mentioned, remove the SD card from the PC and insert it into the SDfcérel slot
Raspberry Pi. The next step is to connect the power supply before starting the Raspbian operating system.

5.3. Connecting the power supply

ThePiXtend V2S can be operated with a wide range of power supplies that provide a stabilized output voltage of 24V DC +20%
(DC). When working directly at a desk with the device, it is easiest to just use a simgle gduger supply. If th€iXtend V2S is
installed in a control box or cabinet, a power supply for DIN rail mounting is recommended.

Please refer to section 5.4 Connection of alternative power supplies in this document if you want to use power supplteamther
thosedescribed below.

The exact requirements for a power supply can be found in the chdptghnical Data and Connection Instructions.
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NOTICE Always ensure that the power supply used complies with the legal requirements of

the country in which it is used!

On the following pages, we will show you how to connect a standardiplpgwer supply to thé?iXtend V2S.

Figure 33: Package contents of a power supply from our online shop

Most of the plugin power supplies are equipped with a female connector socket 2.1 mm (inside) x 5(8utside). This means
that connection to the terminals on theiXtend V2S is not directly possible.

We therefore have put together a set which contains all the required individual lines for the connection to the Riigtened33).
The set can be ordered from oanline shop

The set contains the following components:
w Plugin power supply fixed output voltage 24V DC, 1.04 A
w Adapter from female socket to terminal blocks

w Canection wires red and blue0.75 mm2, 10 cm length

The adapter is plugged into the female connector socket. The two wires can be plugged into the adapter without toolkisTo do t
the buttons on the adapter must be pressed down.
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Connect the red wire (+) to the connector with the red button, and the blue wjr® the connector with the black button:

Figure 34Wire connection to the adapter

The colors and the polarity of the power supply match the power supply and adapter from ourfsympake using your own
power supply and adapter, check which connection is + (24V DC +20%(G¥D0). The assignment of the plug connectors is not
always the same.

NOTICE Please note the polarity when using your own power supply. The polarity cinubé in the
operating manual of the power supply unit or can be checked with a voltage measuring device.

Now the connection cables can be connected to y@ixtend V2S. Connect the red wires to one of the terminalsdédd "VCC"
and the blue wire to "GND''see figure 35.

Figure 35: Power connection to tifXtend V2S$

There are two set terminal block connections for the supply voltage ("POWER SUPPLY INP)XtertleV2S, 2x VCC and 2x
GND. It is not necessary to connect all four terminals, it does not matter which terminals is used.
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The double version of the terminals means that both VCC and GND can be looped (to another deviezampte, to "VCC DQ"
the supply of the digital outputs). This leads to simpler and therefore more favorable wiring.

Figure 36: Power supply connected to fixXtend V2S

If the connection cables are reverpeled, the device will not be damaged. TRtend V2S has polarity protection, which
prevents damage to components. However, PiXtend V2Sonly works if the cables are connected correctly.

NOTICE Check the enclosed safety instructions of the respective manufacturer before using the power supply
for the first time!

The power supply can now be plugged into a 115 or 230V AC socket.

¢KS INBSY [95 gAGK GKS tl1o0St apzxé adlINIa G2 tAIKEG ddd ' yR aa3
supply power to the Raspberry Pi via thiXtend V2S power supply and a functionalfctive SD card has already been inserted,
the computer will automatically boot.
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5.4. Connection of alternative power supplies

Apart from the plugin power supply described in detail in the previous section, other power supplies can also be used with the
PiXtend V2S.. Another example a DIN rail power supphwill be shown in the following section. Please always observe the
associated safety instructions before applying voltage to power supplies oPy¥tend V2S module.

NOTICE Please ensure that the power supply complies with the legal requirements of your country before
purchase. If in doubt, ask the manufacturer or dealer for approval. Always observe the safety

instructions of the espective power supply, which must be enclosed in printed form.

ADANGER While you are working on the connection wires of a power supply, the power supply must never be
plugged in!

If the PiXtend V2S is to be used in a control box, cabinet or laboratorygeta DIN rail power supply is suitable for the voltage
supply. This type of power supply usually has to be connected or wired to mains voltage.

ACAUTION Because the power supply usually is connected to mains voltage, be sure to observe the
manufacturer's safety and connection instructions. Work on the power supply (115/230V AC) is only
permitted by authorized personnel!

1149
www.kontron-electronics.de



PiXtend V2-S

The following figure shows a 60W DIN rail power supply, which can be used wiRiXtead V2S:

esrrce
©cco
S

bridge

Figure 37: 24V; 2.5BIN rail power supply connected to the PiXtend

Figure 37 shows in addition to the regular connection ofdhezLJL) & @2 € G 3IS G2 a+// ¢ FyR
5héd ¢KAA &dzLILX AS& GKS F2dzNJ RAIAGEE 2dziliddzia 2F GKS t
connections, as all GND connections on the PCB are conneatedhaother.

GDb5¢ I f
A-GSYR &

bSEG (2 a+// 5hé¢ GKSNB A& | Db5 O2yySOiAz2yr 6KAOK AadutsdzdaSR 6K
With the illustrated power supply, the voltage can still be set exactly to 24.0V with a small screwdriveindlidsbe done before

the voltage is applied to thBiXtend V2S. To do this, measure the output voltage of the power supply using a voltmeter or
multimeter.
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5.5. Troubleshooting

If the PiXtend V2S system does not behave as expected, you can find troubleshooting tips in this section.

Problem
After connecting the power supply to tieiXtend V2Ss y 2 i KAy 3 KI LISy ad ¢lgupa NBSYy [ 95 dpxé

Troubleshooting
Check that the power supply is correctly polarized and set to a voltage between 12 and 24V DC.

Problem
¢KS 3IANBSYy [95 dap+xé¢ ftAIKGazZ odzi GKS wlalLIWBSNNE tA R2

w
ax
<
No
c
ax
c

Troubleshooting
/ KSO1 (KIigh&OKAKLPpasSy asSi G2 GKS ahbé¢ LIaAdAazy o6l aadzyiay3
via a shared power supply).

Is the 40pin flat ribbon cable correctly inserted? Check that there is a tight fit on both simteshe PiXtend and otine Raspberry
Pi.

Problem

¢KS RAIAGHE 2dzilddzia R2 y20 62N]® Ly G(G(KS amé 2NJ &l Ndzdct. adl 6S3
However, the LED of the respective output lights up.

Troubleshooting

The digital outputs mush S & dzLJLJ A SR & SLJI NI G St & -56hAéli KO B2 f Iy R 0 Dob&ERy Y8 G f & DY 2 Gk
hitle{éeéd LT y2 @2t04G13S A& I LILIASR KSNBI DRSNBePXendW2sigaest G 35
the presence of voltagat the corresponding connection (range 30V).
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Problem

¢KS ANBSY [95 dapzxé fAAKGA dzZLJ ' yR GKS wl aLIWBSNNE tA o0220a y2NY
PiXtend V2S does not seem to worlfor example, relays or outputs cannot be set).

Troubleshooting

/ KSO1 6KSOUKSNI GKS a{tLyY9bé¢ &agAGOK A& aSiG G2 @PedW2SstKAia YI1S5a
possible.

If you are working with GDESYS and have created your own project, always ensure that the GP1024 (of the Raspberry Pi) is
O2yFAId2NBR a |y 2dzildzi yR aSd G2 t23A0Ff amé o¢w!{ad yODES 7
switch and activates thdata transmission.

Figure 38: GP1024 configured as an output

If the problem is not resolved, please note the following:

If we are troubleshooting such an error, we use the SD images (CODESYS Control or Basic Image)dbsiteclinese are tested
extensively at Kontron Electronics with all settings already adjusted.

If you want to use your own Raspbian system, please remove this SD card and use one of ours first to check andgersure pro
communication. After that, you can switch back to your own system.
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