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PiXtend V2L-

1. About this Documentation

Keep this documentation in a safe place for future reference!

This documentation is part of the product and istolp& LJG T2 NJ 6 KS Sy GANB RdzNJ} GA2Y 2F GKS LN
on or sold, this document must be handed over to the next user; this also includes any updates and/or changes to this
documentation.

¢tKA&d R20dzySyidlGAz2y A& LING 2F GKS LINRRdzOG FyR A& GpassalS 1 SLJIG
on or sold, this document must be handed over to the next user; this also includes any updates and/or changes to this
docunrentation.

1.1. Scope of Application

This documentation applies only to the software components specified in the table of contents and to the folitergd V2L-
devices types:

- PiXtend V2L- Extension Board (Article number: 50199 001)
- PiXtend V2L- ePLC Basic (Article numbers: 50199 002 and 50199 011)
- PiXtend V2L- ePLC Pro (Article numbers: 50199 003 and 50199 012)

- PiXtend V2L- ePLC Basic Pi4 (Article numbers: 50199 018 and 50199 019)
- PiXtend V2L- ePLC Pro Pi4 (Article numbers: 50199 022 and 50199 023)

¢KS R20dzySyida T2NJ iKS LINBOA 2338 | & RNIRSIK SN R-2(033VFS y4id B4 %/ ©tSA -FieSl
https://www.pixtend.de/downloads/

1.2. Copyright

This documentation, including all texts and pictures, is protected by copyright. The written approval of Kontron Elestrdotits
D-72636 Frickenhausesermany, must be obtained for any other use, translation into other languages, archiving or other
alteration.

Copyright 2018024 © Kontron Electronics GmbH

1.3. Trademarks

Gwlk &L SNNE tAé FyR AdGa 232 | NB NBI-wavirspBragpiorddl RSYF Nl & 2F GKS
G/ h59{,{¢ YR Ala 232 | ERart\eBtdareiGmBMBVRcodedyd.cBnS Y Nl & 2F (GKS o
Gt A-G0SyRéX aSt[/ €& FyR AGa t232 I NB NBAwako@dERRctrahiddd® SYF N a 2 F
Gl +wéx a4l ¢yS3aré yR Ada f 2vaw.atnél@dmMNdoship TarBddgyRCopdiocR SY I N & 2 F (K S
www.microchip.com

G586ALYyéE | yR awl aLBAlyé I NBE NBguvavidebindory (NI RSYFNJa 2F GKS 5806
GLH/ ¢ YR daLu/ ¢ NB NBIAGEGSNBRnxgM RSYFNJ & 2F b-t {SYAO2yRdzO0
G! NRdzZAy2¢ A& | NB3IAAGSNBRvaidNdoBeSYF N} 2F (GKS ! NRdzAy2 ! D

The rights of all companies and company names mentioned herein as well as products and product names lie with the respective
companies.

/15
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1.4. Symbols

1.4.1. General symbols

NOTICE NOTICE indicates a particutdraracteristic

CAUTION indicates a hazardous situation which, if not avoided, could result in minor or moderate

ACAUTION

ViIND/:\\\[el19:d DANGER indicates a hazardous situation which, if not avoided, will result in death or serious inju

1.4.2. Specialvarning 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 th@ecautions indicated and/or prescribed by the law may endanger
life/health and/or result in damage to your equipment

ESD Sensitive Device!

This symbol and title inform that the electronic boards and their components are sensitis&@tto
electricity. Carenusttherefore be taken during all handling operations and inspections of this prodt
order to ensure product integrity at all times.

Al o

116
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PiXtend V2L-

2. Important Information

This chapter contains information on legal principles,ititended use of the product described here, the technical condition at
delivery and important safety instructions.

2.1. Subject to Change

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

2.2. Intended Use

PiXtend V2L-is used in combination with the singie2  NR 02 Y LJdz(i SNJ awl aLJBSNNE t Aé 6wl &Ll SNJI
charity 1129409), which is already included in the prodBeXiend V2L- ePLC Basic/PrBiXtend V2L- ePLC Basic Pi4/Pro Pot
has been bought by the customer as an accesditénd V2L- Extension Board).

ThePiXtend V2L- 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. It can also communicate veitimtother

and computer sgtems via a serial data connection. The logic programming of inputs and outputs can be done, among other things,
gAGK GKS a2F06I NB a4/ h59{,{ zo0é& FTNRBY (KS O2YLIlyeée of {YINI {2F
components for other progimming languages and systems from the areas of IT and home automation that customers can use.
Instructions and examples have been created by Kontron Electronics for this purpose.

PiXtend V2L- devices are designed for dry indoor environmengsotection classes IP20 (ePLC &nd ePLC Pro Bidnd IPOO
(Extension Board and ePLC Basit.C Basic BidOperation outdoors and in humid/wet rooms is not permitted, except when
PiXtend devices are installed in a suitable housing. The devices are not designed for hazardous areas or safety critical
systems/installations.

PiXtend V2L- devices can be used in industrial/commercial environments, in educational facilities and in residential areas alike.

PiXtend V2L- 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. Powerasuppbesssories
used must be approved for the country in which fiXtend V2L- system is to be installed and used.

17
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PiXtend V2L-

2.3. Technical Condition

PiXtend V2L- is supplied with a prelefined configuration, independent of its model:

w G{tLY9bé¢ aAGOK I OGAGIGSR h /2YYdzyAOlliAz2zy 06S8Si6SSy tA-GSy

Gt Lypxé agAliOK | OlA @I ( SBoplieg by the sénkywdkage regulatar addXtdddFinput VoltageNS
12-24V DC). No separate power supply needs to be connected to the Raspberry Pi.

All digital inputs are configured for 24V (no jumper is set).

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

G/ 1 bé kK a! hé WAzYLISNJ A& &aSié G2 a!'hé T Fylf23 2dzilidzia | O
w{nyp a!é K Gaé¢ WdzYLISNI Aa asSa G2 a!é mldzi2YFIGAO aSyRkN

b >

Termination resistors for RS485 and CAN are not set (no jumper).

€ € € € € ¢

The micrecontroller firmware is always the latest version released by Kontron Electronics. The current version can be
found on our websitevww.pixtend.de

The ePL@odels include additional configurations:

ePLC Basic & RePLC BasRi4& ProPi4

w Contents of the SD card
tKS O2yiGSyida INB adldiSR Ay GKS 2NRSNX So3o -BREDRS59{,{ / 2
hdzNJ RSl t SNA I fglFed NBOSAGS IyR aKALI GKS {5 OFNR b/ h59{
w All ePLC devices include the Raspberry Pi &&ept if the model is a Pi4 mod&hese include a Raspberry Pi 4 B.

ePLC Pr& ePLC Prei4

w | 2dza Ay 3 Fyeal doverayid DENSr&il housing presembled.

If you need a different version or a different hardware and software combination (e.g. devices with custom jumper coofigurati
with otherRaspberry Rhodels...), please contact us directigf¢ @pixtend.dg.

/18
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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 each product impaper for
(multilingual).

Warning:

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

The symbol of the crossemlit 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.

119
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PiXtend V2L-

2.5. Information according to the German Battery Act (BattG)

PiXtend V2L- 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 cemtdocalat
retailer. Disposal with normal household waste is prohibited and violates the Battery Act. The disposal is free oYchange.
welcome to return the batteries/accumulators purchased from us free of charge after use. Batteries/accumulators retursed to u
must have sufficient postage in any case.

Battery/accumulator returns should be addressed to:

Kontron Electronics GmbH

Max-PlanckStr. 6

D-72636 Frickenhausesermany

Batteries and accumulators thabntain hazardous substances should be labeled clearly with the crosgedaste 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) manc

PiXtend V2L- batteries do not contain any of the aboweentioned pollutants.

/110
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2.6. Safety information

Read the complete document and the safety and connection instructions before mounting or connectititired V2L-. 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
disregarding the data sheets and operating instructions. The guarantee and warranty claim will be void
if the data sheets and operating instructions are disregdrde

ACAUTION

w PiXtend may only be operated with the specified volta2y®/(DCt20% and a power supply with the VDE and CE mark
(for Europe). The power supply must comply with the legal requirements of the country in which PiXtend is used.

w The device is only designed for use in dry and clean rooms and is not suitable for outdoor use or in damp areas.
The permissible operating temperature is between 0° C and 30° C

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

w The PiXtend modules must not be used in the vicinity of flammable liquids, gases or dusts.
« Only original or recommended spare parts mayuked for repairs.

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. Working on dangerous voltages is only permitted by trained personnel with
the legal authority bthe respective country. Caution: Dangerous to life!

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

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

Please note the additional information in chapter 6 Technical Data and Connection Instructions.

/111
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ADANGER

www.kontron-electronics.de

PiXtend V2L-

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 most applications.

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 process is controlled or regulated byi¥tend V2dangerous conditions

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

If in doubt, disconnect the connections to the devices, sensors, motors, etc. from 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 V2gain when the onboard micro

controller receives a command

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

112
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2.7. Disclaimer

The information contained in this documentation has been compiled, checked and tested with the gpestsisle care with the
software and hardware described herein. Nevertheless, discrepancies cannot be ruled out completely. Kontron Electroniss GmbH
not liable for any damages that may result from the use of the software, software components, hardwiagesteps described in

this documentation.

2.8. Contact Information

Our postal address:

Kontron Electronics GmbH
Max-PlanckStr. 6
D-72636 Frickenhausesermany

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 forunhtgis.//www.pixtend.de/forum/.

If any questions remain unanswered, please first check the FAQs on our website. If your question is still not answecedsdnnta
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 of our website:
https://www.pixtend.de/downloads!/

/113
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3. Package contents

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

Be careful when unpacking and handling electronic components such &xtiead \2 -L- (without housing
parts) and the Raspberry Blectronic components 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 and solder contacts/soldering surfaces.

We check each device and accessory before delivery (quality control, weight check). If a component is missing, pl&asevlet us
by email (nfo@pixtend.dé and we will immediately send you a replacement.

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

/114
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3.1. PiXtend V2L- Extension Board

Article number: 50199 00RiXtend V2L- an extension board for the Raspberry Pi

Pieces Description Additional Information

PiXtend V2.x- module, completely assembled

4 Screwcrosshead M2.5 x 6 mm
Ribbon cable 40-pin
24 Jumper Standard, black

(2 jumpers already set during assembly)

1 Safety data sheet multi-lingual

Table 1Package content®iXtend V2L- Extension Boar@Article number 50199 001)

PiXtend V2

2 3 SATETY GUIDE

PiXtend V2L-

Part
Below

Figure 1Package contentsPiXtend V2L- Extension Board (Article number 50199 (
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PiXtend V2L-

3.2. Housing parts

3.2.1. DIN rail housing
Articlenumber: 30199 006

1 Basic profile 235 x 105 x 25.5 mm 1
2 Side panel 2
2 Locking bracket 3
1 Ground terminal 4
4 Screw for the side panel, crehsad long 5
2 Screw for the lockingracket, cros$iead short 6
Table 2: Package contents: DIN rail housing [30199.006]
Figure 2: Package conterg®IN rail housing (Article 30199 006)
1116
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PiXtend V2L-

3.2.2. Stainlesssteel Cover
Article number: 3019905

1 Stainlesssteel cover with connection labeling, two parts 241 x 102 x 35.2 mm 1
6 Screw, crostiead 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 31: Package contents: Stainlesteel cover (Article 30199 005)

Figure 31: Package contents Stainlesssteel cover (Article 30199 005)
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3.2.3. Stainlesssteel Cover Pi4
Article number: 3019912

PiXtend V2L-

1 Stainlesssteel cover with connection labeling, two parts 241 x 102 x 35.2 mm 1
7 Screw, crostiead M2.5 x 6 mm 2
2 Spacer with internal/external thread and middle gap M2.5_Sw4 3
2 Spacer witlexternal thread M2.5 x 15 mm 4
1 Heat sink PiXtend \\2/S Pi4 @25xH13,20 mm 5
1 Thermalpad PiXtend \2/S Pi4 @25x1,50mm 6

Table 3.2: Package contents: Stainiste®l| cover (Article 3019912)

Figure 3.2: Package contertStainlesssteel cover (Article 3019912)

www.kontrontelectronics.de
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PiXtend V2L-

3.3. ePLC Modules

3.3.1. ePLC BagePLC Basic Pi4
Article number: 50199 002 and 50199 OPIXtend V2L- as a complete unitvith RPi 3B€ without housing parts
Article number: 50199 018 and 50199 OP#@Xtend V2L- as a complete unit with RPi 4Bvithout housing parts

Pieces Description Additional Information el
Below
PiXtend V2.xL- ePLC Basic unit
! (consists oPiXtend V2L-, Raspberry Pi, micro SD ca fully assembled and ready for us¢ 1
1 Adapter card micro SD to SD 2
Jumper
24 (2 jumpers already set during assembly) Standard, black 3
1 Safety data sheet multi-lingual 4
Table 4: Package contenRiXtend V2L- ePL@asic (Article numbers 50199 Q@»199 01150199 018 and 50199 019
3 o—Q 4
Q
= O
w8
PiXtend V2
SAFETY GUIDE
Figure 4: Package contentRiXtend V2L- ePLC BasePLC Basic
(Article numbers 50199 0020199 011, 50199 018 and 50199 019
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PiXtend V2L-

3.3.2. ePLC PrePLC Pro Pi4
Article number: 50199 003 and 50199 O0P2Xtend V2L- as a complete unitvith RPi 3 B€ with housing parts
Article number: 50199 022 and 50199 0P8Xtend V2L- as a complete unit with RPi 4Bvith housing parts

Pieces Description Additional Information el
Below

PiXtend V2.xL- ePLC B unit

L (consists oPiXtend V2L-, Raspberry Pi, micro $8rd, DIN fully assembled and ready for use L
rail housing, stainlessteel cover)

1 Adapter card micro SD to SD 2
Jumper

24 (2 jumpers already set during assembly) Standard, black 3

1 Safety data sheet multi-lingual 4

Table 5: Package conteniiXtend V2L- ePLC PrePLC Pro PidArticle numbers 50199 0030199 01250199 022 and 50199 0p3

NULTETS

v Ilee ..fw 222N P2

"de\PiXte"m.

S 1 — —

-

Figure 5: Package contentBiXtend V2L- ePLC ®/ePLC Pro Pi4
(Article numbers 50199 0080199 01250199 022 and 50199 0p3
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PiXtend V2L-

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 V2L- ePLC, you can skip this chapter because the Raspberry Pi and the housing parts (ePLC
PraePLC Pro Pjdave already beepre-installed.

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

Be careful when handling electronic components such a®PtKéend V2L- (without housing parts) and
the Raspberry PElectronic components 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 and solder contacts/soldering surfaces.

/121
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PiXtend V2L-

4.1. Raspberry Pi
If you purchased RiXtend V2L- Extension Board without a Raspberry Pi, follow the steps in this section. If you RaXtead V2

L- ePLC device, you can go directly to the chapter Installation.

41.1. Tools

The following tools are required to install the Raspberry 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 afiXtend V2L- are quick and easy to connect together.
You need the 4in ribbon cable that is included in the packad®ug the side of the ribbon cable with the strain relief (see figure

6) into the PiXtend.

Strain relie

4

* S ‘,"'“H

; & o
. 5 ,)
f=M PTTENT.

Figure 6: Ribbon cable connected to fPiXtend V2L-.

Make sure that the plug connector is plugged in straight so that it does not jam; it is possible to plug in with little effort
The Raspberry Pi computer can then be attached to the other side of the ribbon cable (figure 7). Turn the Raspberey Pi upsid

down for this connection. The 4fin 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 hands, in order to prevent the wide connector from being jammed or bent. Also avbid direc
contact between soldering points and electronic components on the Raspberry Pi and PiXtend circuit boards.
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PiXtend V2L-

LU T T T T

Figure 7: Raspberry Pi connection

Now the Raspberry Pi can be turned rigide up and placed on the four spacers of Bi¥tend V2L-board. The Raspberry Pi is
screwed onto the spacers with the four enclosed M2.5 x 6 mm dread screws.

If the PiXtend V2L-stainlesssteel cover is to be installeafterwards, the Raspberry Pi cannot be screwed onto the spacers now.

Figure 8: Screwing the Raspberry Pi toRitend V2L-

Tighten the small screws gently. If you have a torque wrench, se0id Nm.

1123
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PiXtend V2L-

4.2. Housing parts

In this section, you will learn how to mount the DIN rail housing and the staisieskcover. The housing parts are optional
accessories for thBiXtend V2L- extension board or ePLC B@sRLC Basic Ri4

Especially when working with dangerous voltages (greater than 50V), the housing parts are required to be used-és&shless
cover and DIN rail housing).

4.2.1. Tools

The following tools are required for assembling the DINh@iilsing:

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 witRhillips PH1 bit (set to 0.4 Nm)

Pliers can also be used instead of a wrench. Avoid pliers with rough contact surfaces as these can damage the sudpee@fthe
(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 connedtkd to.
only thing to consider here is that the PE grounding connection will be connected to this terminal later. Depending on the
ingallation position, one side may therefore be more suitable than the other.

Figure 9: Ground terminal (before being pressed into place)

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

If the claw cannot be pressed by hand (too hard), 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.

1124
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PiXtend V2L-

Figure 10: Mounting of the side panel

The metal screws used cut a thread into the aluminum profile during the initial mounting of the side panel. Thereforeymmake s
that the screws are carefully tightened and screwed as straighbasible.

From the other side, on which the side panel has not yet been mounted, slide the locking bracket into the back of th@guodile
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 control box (horizontal mounting of the housing), the lockiegibtacated
at the bottom.

The locking brackets are each positioned so that they are approximatetn#from the end of the profile. Then they are fastened

with the small screws:
1125
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PiXtend V2L-

Figure 12: Screwing the locking brackets into place

Now we can insert th@iXtend V2L- board into the profile.
The profile has several "levels" into which boards can be inserted. We use the top level:

Figure 13: Connecting the PiXtend and housing profile tog
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PiXtend V2L-

Before inserting the circuit board, take a look at the locking bracket. This marks what will become the bottom (if thg fsousi
installed horizontally).

The outer dimensions of the circuit board were specially designed for these housings. It is intended that the circuitsoaeinef
tightly into the housing.

If the module is completely inserted, the second side panel can be mounted and attached with the remaining twoBtnesthe
surprised that the board is still slightly above the profile. This small overhang is covered by the side panel.

ThePiXtend V2L- module now looks as follows:

Figure 14: Assembled DIN rail housing

Figure 15: Assembled DIN rail housitgck

In a cabinet or control box, where dangerous voltages are also used, it is necessary that all accessible metal panslade grou
(connected to PE). This includes ®iXtend V2L- DIN rail housing.
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PiXtend V2L-

Before mounting the housing on a DIN rail, the grounding connection (PE) should alveaysmbeted to the ground connection:

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

¢tKS 02yySOGA2Y A& YIRS 6AGK | aFtld LXdz3¢ 66ARGK cdop YYOOD
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PiXtend V2L-

Lastly, the complete device can be mounted on a standard 35 mm DIN raijbrofiteeis attached to the top of the DIN rail (figure
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 itgeDftkom t
rail.

C f s {743 : RO

| ?.'4?2574’4.
WEFEs )

Figure 18: Completed DIN rail mounting
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PiXtend V2L-

4.2.3. Stainlesssteel Cover

The stainlessteel cover protects your Raspberry Pi &idtend V2L- from direct contact. It also protects the user from accidental
contact with live, voltage carrying parts.

The stainlessteel cover is especially designed for the shape and the connections Bagmberry Pi models B+, 238 & 3 B.
The stainlessteel cover Pi4 is especially designed for the shape and the connectionsRéispberry P4 B model. 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 accessible. Before assembling, you should consider the
following points:

1 Which voltages should be configured for the analog inputs{Al8) and the digital inputs (D{DI15)?
o0 Remove or insert the jumpers accordingly.

T ¢KS a6A00K ap+xytLé ySSRa G2 0S5 &PXtind¥R-thérhcomedfrom  $h&edl2 6 SNI T
power supply. There is no opening in the cover for a separate connection to the Raspberry Pi for power (micro USB
USBCport).

1  AreCAN or analog outputs (A@) be used?

0 Set jumper accordingly.
1 If RS485s used should the send and receive switch operate automatically or manually?

0  Set jumper accordingly.

For information on jumpers, switches, and theffects, please refer to chapter 5 Installation.

After setting the jumpers and switches, assembly of the stairdéssl cover can begin.
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PiXtend V2L-

If the Raspberry Pi has already been screwed ontdPibéend V2L-, the four screws need to be unscrewed
If necessary, disconnect the cables from your PiXtend system (PitteiRhspberry 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)

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 V2L- board (figure 20).

2If the Raspberry Pi ham®t yet been connected/mounted, please refer to the instructions for connecting the ribbon cable.

/131
www.kontrontelectronics.de



PiXtend V2L-

The second, small cover part is placed over the Raspberry Pi later

Figure 20: Lower part of the cover

Now the Raspberry Pi can be placed on the four spacers again. The two M2.5 x 15 mm spacers with external threads aire screwed
according to figure 21 (with 0.4 Nm).

Figure 21: Two spacers screwed into the Raspbe
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PiXtend V2L-

The lower part of the cover is fastened to the PiXtend using the six M2.5 x 6 mm sapplied. If you have a torque wrench, set
itto 0.4 Nm:

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 chlblenconnecting the Raspberry Pi and
PiXtend.
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PiXtend V2L-

In order to mount the upper part of the cover (with the PiXtend logo), the flat ribbon cable has to be close to the bibard of
Raspberry Pi. Press the ribbon cable against thpid@onnector to obtain the following result:

Figure 23: Optimal routing of the ribbon 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 emwk!
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PiXtend V2L-

For allPiXtend V2L- ePLC BasRi4/ProPi4models, the upper part of the covenustbe combined with the aluminum heatsink and
the thermal pad.

Insert the heatsink into the upper cover from the bottomake sure the screw hole of the heatsink is pimigupwards. Now align
the screwhole with the center hole of the upper cover part (o&dle). Hold both pieces tight.

% PiXtend

wSY2@S GKS LINRPGSOGAGS T2Af FNRY 2yS a4ARS 2F (KS GKSNMyt LI R
press on the thermal pad to make it stick to the CPU, but do not apply any kind of pressure on the CPU or the Raspterry Pi pc

Now remove the protective foil from the top side of the thermal pad to allow a direct contact between the aluminum heatdink
the thermal pad/CPU later.

/1135
www.kontrontelectronics.de



PiXtend V2L-

The next step is to mount and screw in thi@.5 SW4aspacers (position 3 in the cover set).

Place the screw/threaded side of the spacer in the left and right screw hole next to tpie 4@ader plug. Slowly lift the spacer
into an upright position so that the 40in plug is between the top and bottom part of the spacer and reaches in the gap.
Once the spacer is in place screw ifpreferably with0,4 Nm)
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PiXtend V2L-

Now the upper part of the cover can be carefully 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 used here to fasten
the upper cover on the previously installed 15 mm spacers:

Figure25: First step of mounting the upper co

Tighten the small screws gently (0.4 Nm).
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PiXtend V2L-

The two remaining 20 mm screws are inserted as vertically as possible through the upper part of the cover (figure 2&¢tzattl att
by hand. The long screws must reach through the holes of the Raspberry Pi to the spacers. Do not use any force testresvsthe
attach them gently.

For PiXtend V2 Pi4 devices:

With the PiXtend V2 Pi4 the two 20 mm have been replaced with M2,5 x 6 mm screws, because to new special spacer
have been introduced and these long screws are no longer needed, the cover now also rests on these new spacers. Use
the remaining two 6 mm scresmo fully mount and fixate the cover to the device.

If you have a torque wrench, set it to 0.4 Nm.

Figure 26: Completely assembled stainisteel cover
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PiXtend V2L-

4.2.4. Safety instructions for working with dangerous voltages

When connected to the relay on theiXtend V2L- with mains voltage (115/230V AC) or other

dangerous voltages greater than 50V, the stainksgl cover must be connected to a grounding
connection (PE)

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

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

Figure 27: Grounding connection (PE) onRiétend V2L- covel
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PiXtend V2L-

The following points must be observed for the reliable connection of the grounding connection to the cover and for sathese o

PiXtend V2L-:

1  Except for the connection strips of the relay, s@ngerous voltage (greater than 50V) may be connected anywhere else.

1 Connect cable crossection to the relay accordingly to the outer cresesction (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 y2aS¢3 gKAOK ayl LA Aydz2 GKS 02@0SNJ I yR
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 breaker.

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 PiXtend is to be used.

If you are unsure, contact a locally certified electrician or contact your local authorities.
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PiXtend V2L-

5. Installation

This chapter describes stdqy-step all points to install youriXtend V2L-. Please readhe entire chapter first and observe the
relevant connection notes in chapter 6 Technical Data and Connection Instructions before you work wiRiXyend V2L- system.

See chapter 5.1 for information on jumpers aswlitcheson PiXtend V2L-. ThePiXtend V2L- board can be configuredith just a
few simple steps.

I TGSNI GKS 02 NR KIa 0SSy O2yFAIdzNBRI ONEBI

S +y {5 OlmR FTNRBY
/Nodew95 k hLISyt[/ 0 2NJa/h59{,{ /2yiGNRt 58Y2¢

F2NJ @2dzNJ wl & L3 SN

If you have @iXtend V2L- Extension Boardwithout a Raspberry Rj a separately purchased Raspberry Pi must be installed before
the initial installation. The assembly instructions can be found on in this document.

After the preparatory work, youPiXtend V2L- 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.
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PiXtend V2L-

5.1. Set the jumpers and switch positions

The jumpers and switches determine the function and the configuratid?iXtend V2L-. For initial installation and tests, all
jumpers and switches are preset at the factory. It is not necessary to adjust the factory settings.

v
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Jjt " AT ENTION /.
* ESD sensitive
parts

Figure 28: Switcha { t L ¢y9 b ¢

1 {6AGOK a{tLyY9beyY

This is the most important switch! i  Ydza i +Ff 6 &a 065 a8t G2 adhbé FT2NJ y2NXIf 2
Raspberry Pi angliXtend V2L-OF yy 2 02YYdzy AOI 1S® ¢KS yIYS b{tLyY9bb adlyR
9yl ot Seod

1T {6AGO0OK &t LypxéyY
This switch is used to decide whether or not the 5V supply oPiXéend V2L- and Raspberry Pi should be connected. If
you connect only one power supply to tRéXtend V2L- and the Raspberry Pi does not have its own power supply, the
A AG0K aK2dzZ R 0SS aSd G2 dahbéo
¢tKS NBO2YYSYRSR 02y FAIdzNI GA2y A& ahbézr AdSod GKS &aSididay3
PiXtend V2L-.

For further information, please refer to chapter 6 Technical Data and Connection Instructions.
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SRTTHILL
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‘. * ATTENTION

* ESD sensitive '
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CA3IdzNB HpY at Lypzxé Ao

ACAUTION LT GKS atLypzxé 2dzy LIS Raspbérry Riyhustinkt®e cormdrted td.ddatheri A 2 y X
power supplyPossible compensating currents between the power supply units can result in
malfunctions, overheating of components or their defect!

If you want to use a separate power supply forthé 3 LJ6 SNNE t A X &aSi G(KS atLyp+té a6AGOK (2

However, for the sake of simplicity we recommend using only one power supply for the RiXtend V2L- system and setting the
AAGOK (2 dahbé¢ | a aKz2gy Ay FAIAZNB Hpo

All jumpers and pin blocks shown in the following images correspond to the factory default settings.
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PiXtend V2L-

Jumper5V/10\(analoginputs)

Each analog input has two pins, which can be connected to each other by a jumper. The two left pins belong to AlOviloe next t
pins belong to Al1l, etc.

If no jumper is plugged in, the analog input is in the measuring ragEO¥ (factory default setting). If a jumper is plugged in, the
range of the input changes tod5 V.

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

GND,AGR AQL _ _+5U GND AI@ AL AI2 AI3 AI4 A5 GND GND Dle DI DI2 013
: T MM o SN BN e W h!iululvi'lﬁl
& -
- K . SHN W l G |

.‘\
0141

n'r'r:unou N ¢

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

If you are still unsure how high the voltage at the analog inputs can be, do not insert a jumper and remaindri€hé@ange.
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PiXtend V2L-

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 belonthéori2}d,two
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 oareinput
transmitted to the other, which can lead to unexpecteehavior.
Check the correct 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 puyt ikérirthe
5V range. The switching legadf the inputs are adapted according to this setting.

= B e ] =/
D11 DI2 DI3 DI4 DIS DIs DI7 Di8 DIS
=M =N i BN W B NG =N NN
(=]

p /

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
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Jumper Automatic/Manual (RS485)
. @ RSTFlLdzZA G GKAA& 2dzy LIS Nheiniddieipk & coaredted bylaguinpeivid thesi@eiwith the Indciipiiod X,
as shown in figure 32.

This is the recommended setting for send/receive switching of the RS485 interface. Only insert this jumper if absoldslyynece
for your application.
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Figure 32: Jumpeg Automatic/Manual- RS485
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Jumper for RS485 & CAN bus termination
In addition to the connection blocks for RS485 and CAN, thamoither threepin connection strip for each (figure 33). No jumper
is plugged in with factory default settingi KS G SNXYAYF GA2y SAGK I mMun m GSN¥YAYLFGAYy3 NB

By inserting the jumper between the middle pin and the pin with the label ON, the termination is activated. Whenever PiXtend
represents the first or last node of a bus, it is recommended to activate the termination.

Figure 34: Jumpey CAN termination
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Jumper forpreselecting AO or CAN

This jumper is used to choose between AO (analog outputs) and the CAN bus. The functions cannot be used-ia parallel
preselection is required. The analog outputs are selected with the factory default settimggumper is connected to the middle
pinand the pin labeled AO (figure 35).

If you want to use CAN, change the jumper so that the middle pin is connected to the pin labeled CAN.
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Figure 35: Jumper AO/CAN; set to AO
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5.2. Preparing an SD card

If you haveordered a preinstalled SD card from our shop, you can start 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 download sectibtipat://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
configured options:

w PiXtend V2 Basic Imageith PiXtend Linux Tools including thdil@@ary (pxdev), PiXtend Python Library (PPL) and Node
RED

w CODESYS Control Demo with CODESYRu/ifie Extension for the 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 up and running quickly.

2 Win32 Disk Imager - 1.0 - O >
Image-Datei Datentrager
B8 kv~

Hash

MNone ¥ | Generate Copy

[] Read Only Allocated Partitions
Fortschritt

Abbrechen Lesen Schreiben Verify Only Beenden

Waiting for a task.

Figure 36: SoftwareWin32Disklmage

A PC with an SD card reader is required to transfer one of our images to a blank SD card. We recommend the open saurce progra
G2 AYoHS5AATLYFISNE 4 a2Fd6FNB F2NJ gNARGAYy3 G2 {5 O NRao ¢t KS
of charge from http://sourceforge.net/projects/win32diskimager/
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NOTICE The programWin32Diskimageneeds to be run with administrator rights or under an 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 following steps:
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.

Open and extract the zip file with the SD card image from our download section.
Start the Win32Disklmager program wakministrator rights
{StS00 (KS SEGNYrOGSR AYIFI3AS FAES 6FPAYIO AY 2AYoHS5A&1ILYL3

€ €& € ¢

Select the drive letter of the SD card under disk.

If you select the wrong disk drive, all data can be lost as soon as you have started the writing process in
ACAUTION the Win32Disklmager program.

It is best to remove allemovable media (such as USB sticks or USB hard disks) before you start the

writing process, maybe even before you start the Win32Diskimager program

w hyO0S e2dz KIS O02YL)X SGSR it aSiidray3aazr adGlI NI GGKS gNARGAY3

«  Wait until the writing process has been completed.

After a successful transfer of the image to the SD card, it can be ejected from the PC and inserted into the SD ctrd slot of

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

alea GKFEG I RNAGS OFlyyz2i 68 | 00SaaSRTI 2NJ é2dz | NB LINHMwsIG SR (2
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 read the SD catdsbecause
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 V2L- can be operated with a wide range of power supplies that provide a stabilized output voltage 4¥Y2DC (DC).
When working directly at a desk with the device, it is easiest to just use a simplegdagrer supply. If th&iXtend V2L-is
installed in a control box or cabinet, a power supply for DIN rail mounting is recommended.

Please also refer to section 5.4 Connection of alternative power supplies in this document if you want to use powerahpplies
than those described below.

The exact requirements for a power supply can be fourzhapter 6 Technical Data and Connection Instructions.
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Always ensure that the power supply used complies with the legal requirements of the country in which
NOTICE it is u);ed! P id P ’ | g

On the following pages, we will show you how to connect a standardiplpgwer supply to thdiXtend V2L-.

Figure 37: 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 5.5 mm (outside). This means
that connection to the terminals on theiXtend V2L- is not directly possible.

We therefore have put together a set which contains all the required individual lines for the connection to the PiXteadB{f)gu
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 Connection wires red and blu®.75 mm?2, 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 38: Wire connection to the adapter
The colors and the polarity of the power supply match the posumply and adapter from our shop. If you are using your own
power supply and adapter, check which connection is + @&/ DC) and(GND). The assignment of the plug connectors is not
always the same.
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NOTICE Please note the polarity when using your own power supply. The polarity can be found 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 V2L-. Connect the red wire to one of the terminals labeled "VCC"
and the blue wire to "GND''see figure 39.

o SO R
ATTENTION “®e
ESD sensitive

Figure 39: Power connection to tfeXtend V2L-

There are two set terminal block connections for the supply voltage ("POWER SUPPLY INP)XterleV2L-, 2x VCC and 2x
GND. It is not necessary to connect all four terminals, also it is irrelevant which of the respectively same termirgls is use

The double version of the terminals means that both VCC and GND can be looped (to another device or, for example, to-"VCC DO"
the supply of the digital outputs).
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Figure 40: Power supply connected to fRiXtend V2L-

This leads to simpler and therefore more favorable wiring.

If the connection cables are reverpeled, the device will not be damaged. TRtend V2L- has polarity protection, which
prevents damage to components. However, fiXtend V2L-only 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 Ipdugged into a 115 or 230V AC socket.

¢KS INBSY [95 gAGK GKS tl1 0SSt abpzxé adGlINIHa (G2 fAIKduawhd ' YR aA
supply power to the Raspberry Pi via thiXtend V2L- power supply and a functionally active 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 V2L-. Another example a DIN rail power supphlwill be shown in the following section. Please always observe the
associated safety instructions before applying voltage to power supplies oPy¥tend V2L- 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 respective power supply, which must be enclosed in
printed form.

While you are working on the connection wires of a power supply, the power s ly must never be
ADANGER pluége{i i“n' working ion wi power supply, the power supply must nev

If the PiXtend V2L- is to be used in a control box, cabinet or laboratoryggta 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.

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!

ACAUTION
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The following figure shows a 60W DIN rail power supply, which can be used wiRiXtead V2L-:

bridge

Figure 41: 24V; 2.5 A DIN rail power supply connected to the PiXtend

Figure 41showsihRRA GA 2y (2 GKS NB3Idz I NJ O2yySOGA2y 2F GKS adzZlX e @2t
GKNBS a+// 5hé¢ O02yySOGAzyad ¢KAA adzZJX AS&a (GKS mH RiyBAGEE 2 dzi
bridge the GND amections, as all GND connections on the PCB are connected to each other.

dzLJCE A Sa o4

tKS O2yySOGA2y aK2gy KSNB 4AGK oNARRIASA (G2 (GKS 5h &
5hé¢ O2yySOG2NA 6AGK || RATFSNByld @2t i3Sz AT ySOSaal NB 2NJ dza$s
bSEG G2 a+// 5hé¢ GKSNB A& | Db5 O2yySOiAz2yr 6KAOK Adseddza SR 6K

to supply the digital outputs.

With the illustrated power supply (figure 41), the voltage can still be set exactly to 24.0V with a small screwdrivieaulthikes
done before the voltage is applied to tféXtend V2L-. 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 V2L- system does not behave as expected, you can find troubleshooting tips in this section.

Problem
After connecting the power supply to tieiXtend V2.2 y2 (6 KAy 3 KI LISy ad ¢KS INBSYy [ 95 apzxé

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

Problem

¢KS 3IANBSYy [95 aGpzxé¢ ftAaKGazr odzi GKS wlkalLWlbSNNE tA R2Sa y2i0 ail
Troubleshooting

/ KSO1 GKIFdG GKS datLwyp+xé apAl0OK KIFa 0SSy aSidi G2 GKS dahbé¢ LRAAD
via a shared power supply).

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

Problem
¢KS RAIAGEHE 2dzilddzia FLILISENI y2aG G2 62N o Ly GKS & wmeédoeg NJ & ( NHzS
not react. However, the LED of thespective output lights up.

Troubleshooting
¢KS RAIAGHE 2dzildzia Ydzad 68 adzldd A SR & S LI NdnthSrespectiweictnkect@r2 £ G 3 S
G5LDL¢![ h!¢éod C2dzNJ RAIAGEE 2dziLddzixp S+ OK KIFE@S | aAay3at S &dzll

If no voltage is applied here, there is no voltage at the outputs. The respective LEDO®Qn thePiXtend V2L- signals the
presence of voltage at the associated connection (rang8®/).

The status LEDs of the digital outputs also light up in the active state if no voltage was applieeDi®¥CC
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Problem
¢KS ANBSY [95 dapzxé fATKGA dzZLJ ' yR GKS wl aALIWBSNNE tA o6220a y2NY
PiXtend V2L- does not seem to work (for example, relays or outputs cannot be set).

Troubleshooting
/ KSO1 6KSOUKSNI GKS a{tLyY9bé¢ &gAGOK A& &St G2 ePedW2AtKAia YI1S5a
possible.

(=N

If you are working with CODESYS and have created your own project, always ensure that the GP1024 (of the Raspberry Pi) is
O2yFAIdz2NBR & +y 2dziilddzi FyR aSié G2 t23A0Ft amé o¢wva{ad yodES ¥
switch and activates the data transmission.

% GPIOs_A_B X

GPI0s Parameter Parameter Typ Wert Standardwert Einheit  Beschreibung
@ GPIO4 Enumeration of BYTE not used not used configuration of GPIO4
GPIOs Ef&-Abbild . .
@ GPIO17 Enumeration of BYTE not used not used configuration of GPIO 17
Status & GPIO13 Enumeration of BYTE not used not used configuration of GPIO 15
@ GPIOZ22 Enumeration of BYTE not used not used configuration of GPI022
Information @ GPIO23 Enumeration of BYTE not used not used configuration of GPI023
@ GPIO24 Enumeration of BYTE Output not used configuration of GPI024
@ GPID25 Enumeration of BYTE not used not used configuration of GPIO25
@ GPIO27 Enumeration of BYTE not used not used configuration of GPIO27
4 GPIOZ3 Enumeration of BYTE not used not used configuration of GPIO28
@ GPIOZ29 Enumeration of BYTE not used not used configuration of GPI029
@ GPIO30 Enumeration of BYTE not used not used configuration of GPIO30
@ GPIO31 Enumeration of BYTE not used not used configuration of GPI031

Figure 42: GPI024 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 and ensure proper
communication. After that, you can switch back to your own system.
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56. 9NNRENJ [ 95 a[mé {ATylfa

Some error situations do not allow the mietontroller to communicate its state to the Raspberry Pi and the governing software
component, e.g. with faulty communication or the migio2 y 4 NB f f SNQ& ¢ 6 OKR23 o6SAy3a | GdA G (SR
placed on thePiXtend V2L- board to help the user to determine the source of a problem.

The meaning of the different LED (L1) signals can be found below:

State (Signal) Meaning Possible solutions

Off Ready, no errors -

On/Blinking very fast Communication error (SPI)  / KSO1 GKS &agAG0OK a{tLuy
component used for correct operation, only one
program at a time is allowed to communicate with
the micro-controller.

In C programs, the input and output structure
variables must be declared globally or locally with
GKS 1S@62NR aaidldArldéo

Blinking fast (0.2 s) Watchdog has been activated. Shutdown the RPi and turn off all power supplies
(power cycle). The PiXtend mierontroller needs to
restart in order to get it to work again.

Fading (3 s) AC/Retain error The supply voltage is too low and the Retain func
is activated, no Retain data can be saved. Check
the supply voltage has 24 volts.

Pulsing (5 s) Shutdown (safe state) The micrecontroller is entering or is in safe state.
The bit 0 within the control byte UCCtrl1 was set.
See the Software Manual for more information.

Table 6: LED L1 signaling of error states
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6. Technical Data an@onnection Instructions
This chapter describes the technical data for Ri¥tend V2L-.

6.1. Overviewg Connections and Functions

Digital I/Os
w 16x digital inputs

w 16x digital outputs
w 6x PWM/servo outputs
w 4x Relays

w 4x GPIOs, usable as input or output / with DHT sensors

Analog 1/0s
w 4x analog voltage inputs

® 4x analog current inputs

w 4x analog voltage outputs

Serial interfaces
w RS232, RS485, CAN

w ’C

Miscellaneous
w Voltage regulator

Connection to the Raspberry Pi
Retain System

Mechanics

PiXtend microcontroller

Real Time Clock (RTC)

€ € € € €

www.kontron-electronics.de
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6.2. Information about the entire system

PiXtend V2L-

The PiXtend system was developed as an extension for the Raspberry Pi 3 B+ (hereinafter also referred to as "RPi"). @f&lrecomm
using this model and have based all instructions, software and data sheets on it. In addition to this module, the Raspbeeis P
1 B+, 2 B and 3 B can also be used (electrically and mechanically compatible). The model 4 B can be used, but please check th

notes starting on pagé2.

Property

Product group

Ambient temperature

Relative humidity

Dimensions

Weight

Power consumption
Protection class
Pollution

(according to EN 61010

Max. altitude

Value

Extension board

Completely assembled device

0¢50° C
-20¢+70° C

0¢ 85 % (not condensing)

236.3x101.8 x 27 mm
236.3x101.8 x 45 mm
245 x 105 x 67 mm

ca.248¢g
ca.299 g
ca. 790 g
ca.299g
ca.790g

max. 1.2A at 12V DC
max. 0.6A at 24V DC

IPOO
IP20

Pollution degree 1
Pollution degree 2

2000 meters about sea level

Table 7: Technical specificatiop®iXtend V2L- modules

Comment

Extension board without RPi

ePLQ; Basic/Pro with RPi
ePLQ; Basic Pi4/Pro Pi4 with RPi

in operation
during transport and storage

In operation or during transport and
storage

Extension Board
ePLC BadiePLC Basic Pi4
ePLC PrePLC Pro Pi4

Extension Board
ePLC Basic
ePLC Pro

ePLC Basic Pi4
ePLC Pro Pi4

without loads at digital outputs and relays

Extension Board, ePLC Bt C Basic Pi¢
ePLC PrePLC Pro Pi4

Extension Board, ePLC B&sRLC Basic Pi
ePLC PrePLC Pro Pi4

in operation

During operation, the PiXtend must be installed in a suitable housing to avoid direct or unintentional contact with ttumiglect
components and conductor paths. We offer the corresponding housing parts specially designed for PiXtend. This manual provides

all the information you need to operate your PiXtend reliably and safely.

SPlease note the additional information starting on page 63.

www.kontron-electronics.de
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6.2.1. Thermal Considerations

The PiXtend V2 hardware (without Raspberry Pi computer) has been designed for use in industrial environments and isadesigned
ambient temperatures from 0° C to 55°@ithout restrictions.

The Raspberry Pi computer has not been specifically designed for industrial use but can be used for many applications in this
environment. An important aspect is the ambient temperature at which the computer is used.

We have carried out detailed climate tests and developed appropriate application scenarios, the results of which aredpresente
below.

General information about Raspberry Pi & CODESYS

The Raspberry Pi 3 B and 3 B+ computers have an application processor with four processor cores (ARB3L.ortex chip also
includes a graphics processor with two cores (Broadcom Dual Core VideoCore V).

If all of the cores have 100% utilization, the internal temperature of the chip reaches its maximum temperature (85°@) at roo
temperature (25°C) and prevents further heating by means of-buittechanismsthe CPU performance is limited. However,
the abovementioned utilization of 100% on all cores is not realistic nor is a practical application of a cotngseercontrol.

From our experience with Lintbased CODESYS controls, we can conclude following:

1 CODESYS ¥Wg defaultalways uses only one processor caggcept if the user chooses the Multi Core option explicitly
when installing the Raspberry Pi CODESYSS runtime
0 The thermal load from the control application is reduced to one processortyodefault
0 When using the Multi Core option, the user risks a 100% utilization of the whole system, which can lead to
performance degradation of the system.

T ¢KS G201t f2FR 2y (GKS LINPOS&a&a2N) O2NB N¥zyyAy3a GKS / h59{ {

utilization is up to 90/95%, the whole system becomes unstable. Tasks are not processed at the desired time anymore and
under certain @cumstances lowpriority tasks are no longer executed at all.
o Regardless of the ambient temperature and the specific device, the CPU utilization of a cobgnaedr
controller should not go over 80%.

1  The graphic processors are not utilized, even when using the CODESYS web visualization directly on the device.
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With this knowledge, we have defined the following application case:

Software

1  Thefirst processor core (CPUO) is used by CODESYS.

1 All other processor cores (CPUL, CPU2, CPU3) are only minimally used by the Linux system (other tasks) and are on the
average at <= 5 % utilization.

1 StandardRaspbian Stretch Linwith CODESYS Runtim&ODESY'S program with 1/O handling, CODESYS web
visualization, trend elements for displaying different diagnostic values (temperatures, utilization, CPU frequency, etc.).

1 Additional load is generated by the calculation of trigopnometric functions (sine, cosine, tangent).
1  The calculations for load generation are executed every 10ms.
1  The maximum appropriated load is fixed at 75%.
1 The load indicated in the following table was triggered at room temperature (25° C).
Hardware

1 PiXtend V2.1 ePL-G on DIN rail housing, horizontal mounting, without staintes=el cover
1 Raspberry Pi 3 Boriginal, without heat sink or other modifications

Results

R ALY P el (SR Max. permissible ambient temperature
at 25° C (trigonometric calculation) P P

75% 17.25 million per second 45° C

66% 15 million per second 50° C

33% 7.3 million per second 55° C*

Table 8: Thermal considerationgesults and recommendations

* 55 °C ambient temperature is not recommended. At thesaperatures, other chips on the Raspberry Pi 3 B & 3 B+ leave their
specified range (memory, Ethernet/USB controller). We did not find any problems or failures of the mentioned chips its.our tes
Nevertheless, continuous and reliable operation at 55MmBiant temperature cannot be guaranteed.

We have found in our series of measurements that the stairdéssl cover leads to a temperature increase to the processor of a
maximum of 5° C. If you use tRéXtend V2L- with stainlesssteel cover, then 5 °C must be subtracted from each of the ambient
temperatures above.

Conclusion

ThePiXtend V2L- and Raspberry Pi 3 B can also be used at elevated ambient temperatures of up to 50 °C. It is important to note
that at these temperatures the full theoretical calculation performance is no longer available. In most cases, thisois also n
necessary for aapplication in automation technology.

As our measurements have shown, for example, that 15 million trigonometric calculations per second are available at&Q%C. For
ms PLC cycle, this corresponds to 150,000 calculations per cycle.

These calculations are possible in addition to an aver&@RESYS program (with visu, trends and /O tests). However, no internal or
customer projects have required such high computing power.
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The results obtained with CODESYSS can also be transferred to other programs/programming systems (C / Python / OpemPLC ...). W
used CODESYS as this is a typical PLC application.

If you are unsure about your specific application in your device or machinery, we will be glad to advise you. Upon requiéist, w
provide you with a CODESYS function block, which allows you to check and log the CPU load, temperatures, etc. inagiour. applic

Addition from March 2018:

The measurements were repeated with the Raspberry Pi model 3 B+. This had improved thermal properties compared to the
model 3 B (without plus). Nevertheless, we recommend that you do not exceed the environmental conditions specified in this
chapter. Thiensures that youPiXtend V2L- will always remain in a reliable and predictable operating condition.

Addition from October 2019:

The Raspberry Pi 4 B (1/284GB RAM) can be used witiXtend V2L-. However, due to its strong séléating, the maximum

ambient temperature is reduced to 35° C. The exact maximum cannot be stated generally. It depends on several factois, (CPU loa
number of processor cores with load, USB data throughput [especiall3 0EBhmic loads on USB ports, data throughput and
network load over Gigabit Ethernet, use of wireless technologies, software components like the power management of the CPU...
If you are considering using tfXtend V2L- with the model 4 B and have any questions, please corstagport@pixtend.de
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6.2.2. Power supply

The central voltage regulator dpiXtend V2L- can supply both the PiXtend and the Raspberry Pi with power with one connection.

An external power supply provides the PiXtend with a voltage ef30% DC and a maximum current of 1.2A. The voltage regulator

PiXtend V2L-

=
s OO0

ATTENTION “®e
E£SD sensitive
parts

F-i Pt Pl W=l

oEOEQ pA B P\ 3 e T e

T T o6 o6 6 46
GNDGND _-_P@A P@B PiA PiB

Figure 43: Terminal block for the power supply

on the PiXtend produces stabilized and skortuitproof 5V DC voltage. The majority of the circuit parts onRi¥end V2L- are
supplied with 5V. There are some that use 3.3V. In these cases, the 3.3V needs to come from the Raspberry Pi.

The 5V fronPiXtend is passed on to the Raspberry Pi via thgid@ibbon cable connection. The Raspberry Pi therefore does not

require a separate power source.

If necessary, however, the 5V of PiXtend and Raspberry Pi can also be separated. The DIP switch with the label "RlaBM" is ava

for selection.

www.kontrontelectronics.de
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Property

Type of voltage regulator

Switch frequency

Value

switching regulator
52 kHz

PiXtend V2L-

Comment

Stepdown / buck converter

fixed frequency, internal oscillator

Input voltage 12-24v DC rated input voltage

30V DC maximum input voltage
Output voltage 5.1v DC 5% of the rated voltage
Output current max. 2.4A

Output ripple

typical < 10 mV

Power reserve according to IEC 61232 min. 10ms 24V supply with 2A load

Short circuit and overloaprotection Yes Thermally with 3A output current,
selfresetting

Cooling Yes passive heat sink (circuit board)

Cooling ePLC Pro Pi4 models Yes passive heat sink with thermal pad

Reverse polarity protection Yes up to-30V

EMC surge/burgprotection Yes transil diode, bidirectional

Electrical isolation No

Status display LED (green) froStAy3aY abpzé

Permissible cable length <30m

Table 9: Technical datavoltage regulator (internal)

ACAUTION

Operate the PiXtend only within thaefined voltage and load ranges. A continuous overload can lead to

permanent damage of electronic components!

Burn Hazard!

Depending on the load and ambient temperature, the voltage regulator, circuit board and diodes of the
voltage regulator can have temperatures of up to 75° C.

Avoid direct contact!

/2\
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Connection instructions

PiXtend Supply

UCC UCC GND &ND

PUR IN | |
PiXtend U2 -L-
S S
| | exiernal
|
| :_ route to next device
" ar ta the supply for digital
L ouputs ¢UCC DOY
- - - - -~ or leave open
Ucc 12 - 3@V DC, max. 1.2A
24 U DC is recommended
. ucc
Power Supply Reguirments:
UL certified for USA Power Supply iagl; length
CE certified for Europa m
stabilized, averload pratected GND I

approved for your country

Figure 44: Simplified wiring diagram: power supply connection

ThePiXtend V2L- uses a regulated and shecircuitproof power supply with an output voltage between 12 and 24V DC. The
power supply must comply with the legal requirements of the particular country in which the system is used. When purchasing a

power supply, please chkthe corresponding approval marks.

You can also find compatible power supplies inanime shop

The internal voltage regulator of PiXtend has an energy reserve. This ensures an uninterrupted power supply for voltage drops
the supply input of 10 milliseconds. The energy reserve is designed to ensure the backup power time throughout thelife of th

device.

There is a double power connection on tRXtend V2L- (2x VCC, 2x GND).

hyté 2y$S LIFANIKFa G2 0S5 O02yySOGSR 6mME +/ /3 mME Db50® tek$S aS02
RSOAOSa 2NJ F2NJ &dzLIL) e A8 SKEKRWAAEMNID 2dziLddzia ax// 5hE
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PiXtend V2L-

PiXtend V2L- and Raspberry Pi Model B+ /2 B/ 3 B / 3 B+ tdrBbe supplied with power in two different ways:

1. atLyp+é agAGOKSR (G2 GKS ahbé¢ LIRardGArzy

Operation via a shared power supplgecommended standard.

Only the VCC and adjacent GND ports are connected to the external power supply. The Raspberry Pi is powered by the
PiXtend's internal 5.1V.

In this case, the Raspberry Pi may not be connectediddheer power supply!

2. Gt Lypxé &A6AUOKSR (2 GKS ahcCcCé LRaAGAZY

Operation via two power supplies.
The PiXtend is connected to the external power supply via the VCC and adjacent GND ports.
The Raspberry Pi connects to a second power supply (5.1V, 2.5 A minimum) via the miord&JSBBconnecor.

LT GKS btLypzh a6AGOK A& AY (GKS dahbé¢ LRaAAGAZYZI
ACAUTION power supplyPossible compensating currents between the power supply units can result in
malfunctions, overheating of components or their defdct

USB devices on Raspberry Pi (B+, 2 B, 3 B8+

LT GKS wlaLWbSNNE tA YR tA-0SyR NP &adzlL ASR OAl (KiBe t A- GSYR
total load on the USB ports is 1 A (2x 500 mA).

/1 68
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PiXtend V2L-

6.2.3. Connecting to the Raspberry Pi

The Raspberry Pi afiXtend V2L- are connected via a 4p0in flatribbon cable. The cable with passembled connectors is
included in the package of eaéhiXtend V2L- system. In the case of the ePLC variants, the cable is already installed at the time of
delivery.

6.2.3.1 Raspberry Pi pin headers

‘ \\\ - 1 U RSk

|

-

= T

Figure 45: Connection between tiéXtend V2L- and Raspberry Pi

A wide range of voltages and signals from the Raspberry Pi are connected via the flat ribbaoicabion.

The following connections of the Raspberry PiB +/2 B /3 B/ 3 B+ /4 B are not i&Xteod V2L- and are therefore available
for other applications:

GP1027, GP1025, GPIO5, GPI06, GP1012, GPI0O13, GPI019, GPIO16, GP1026, GP1020, GP1021
Y They are routed over the flat ribbon cable to PiXtend, but are not used.

Raspberry Pi expansions from other manufacturers must be checked for compatibility before use. No general statement can be
made as to whether the RPi expansion of a third manufacturer can be used in combinatidtiXtéhd V2L-.

/169
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Connection instructions

Raspberry Déi Connector

used by PiXtend not used nat used used by PiXtend
|
|
! >
+3U3 BCM Names | BCH Names “
1\ 23y 1 2 Gy &
(L 12C_S0A GPIAAZ <I°C S0A 3 4 GU T
v GPIOA3 CI°C_SCL) 5 s __GNO
s BPINA4 (GOIKY 7 8 GpIn14 (TXOW ST TERT 7]
(L DPTIRE) GNO__3 16_GPIN1G (X0 e
L oo GPIO17 <GENA) 11 12 GPIO18 (GEN1) T
[FL_Griaz, GPIO (GFN2Y 13 14 GNO — =
FLoPI0Z2 - GPIO22 CGENI) 15 16_GPINZ3 (GEN4 BT BFarT/4.20]
P 330 17 18_GPI024 (GENA) FSPL T
[BI 8P1 108 GPIN1@ (SPT_MASD 48 26 GND LoPL
SRR 5) T GRINAS (SPT_HMISOY - 22 _GEPIN2S (GENA)Y 1075
‘“_. Ll GRIN11_CSPI_CIKY 23 24_GPINAR (SPI_CSA PL.GPI025] 5T S5T T5E]
- - GNO 25 26 GEPINAZ (SPT_(CS1) PL_SPL_CS1 |
TR I0_sn 28_10_sC T 0 =0 Imlbee
. ICL_ o GRINAG 2 36 GNN PLID_SCL]
- GRINAS 3 32 GPIN12 T4 5
] 211 = 101
Rl GPIO1R 34 GNN BLOPIC1Z
= 21019 36 APIN1g ST CETOLE
FT COI02E GRIN2S 38 GPIN23 O] GPI02A
S GNO 16_@PIN21 —=aEtE

\:nl
=]

2]
ol

Figure 46: Simplified wiring diagram: connection between the Raspberry Pidtehd V2L-

The pin header, labeled "Raspberry Pi Connector" in figure 46, shows all of the RPi's 40 pins. It is also possiblewdidentif
signals are used by PiXtend and which are not.

There are different names for the pins of the Raspberry Pi. The "BCM Names" of the GPIOs are always used in this nmanual and i
other documents of Kontron Electronics.

The flat ribbon cable connection between Raspberry PiRixdend V2L- must never be inserted or
removed during operation

ACAUTION

How to connect the Raspberry Pi and PiXtendLV@orrectly to each other is explained in chapter 4 Assembly

/170
www.kontrontelectronics.de



PiXtend V2L-

6.2.3.212C on 5V level

=]
AN ! I'C 5V leveDd g

Figure 47: Pin headeil2C on 5V level

PiXtend uses only the address 0x68 (hex) on the I12C bus of the Raspberry Pi through the integrated real time clock (RTC).

An additional 127 devices* can therefore be connected to the bus system. The bus has a 5V voltage level on the PiXtend (pin
header, see figure 47).

Application examples

1 EEPROM, flash (memory)
1 Sensors (ultrasound, temperature, air pressure, CO2 etc.)

1 Data connection to integrated circuits such as micootrollers, FPGAs, ASICs, port expanders, LED drivers, PWM chips,
etc.

§  Touch screen controller

1 Analog/digital or digitato-analog converters

* With 7-bit addressing; with 10-bit addressing, in principle 1136 devices are possible.
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Connection instructions

PullUp
resistors

Raspberry Pi
SDA P Y

| (o] . SDA (GPIOA@2)
{Conversion.  scL ¢GPIDea)

SCL

Raspberry Pi

PiXtend U2 -L-

I2C Connector - 5V level
Figure 48: Simplified wiring diagram: I2C at 5V level

The 12C bus has beelesigned for data transfers on the circuit board. If external devices are to be connected, the cable lengths
should be kept as short as possible (maximum 3 meters).

GND: General ground/Ground of PiXtend
SDA: I2C¢ date line (data)

SCL: 12C¢ clock line (clock)

+5V: Supply voltage 5.1\$%%)

The GND and 5V connector, which is also located on thepfawwonnector, must be connected to external devices on the 12C bus.

The I2C lines and the 5V supply port are unprotected and do not withstamd circuits and overloads.
Branches, spikes, and lines that are too long on the I2C lines can cause malfunctions on the entire 12C
bus.

ACAUTION
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6.2.4. Power supplywl 8 LJ0 SNNE t A T1¢ (G2dzOK RAALX | @&

¢KS wlkalLlwSNNE tA T1é (2dz0K Rdspgbédy PiEoundaip@qdirks/alsipphyvaitdys &f 5\2DFardla T N2 Y
receives a current of approximately 400 mA.

On thePiXtend V2L-, there is asupply connection for this purpose directly next to thegifi connector (see figure 49). With this,
there is no need for a separate power supply for the display.

GND +5U

AINENNNNY
.‘ el
LR ETE T

S LEEEEE . . a5 W o
Figure 49: Power supply connectiow & LJ0 SNNE t A 1€ 02 dzC

If the connection for the indicated display is used, the permissible load on the RPi USB ports is reduced to 1x 500 uhévitho
display 2x 500 mA).

ACAUTION The connection has no fuse protectienverloads and short circuits can lead to the breakdown of the
entire 5V supply of the PiXtend and Raspberry Pi.
Do not connect any cables longer than 3 meters and no load greater than 500 mA

The connection is sufficient for test setups and fommmercial use. In the industrial environment, the display should be connected
via a separate power supply with suitable connectors to ensure mechanical durability.
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PiXtend V2L-

6.2.5. Retain System

ThePiXtend V2L- has a retain/persistent memody In the event of a voltage drop (fluctuations in the supply network, power
failure, etc.), important data can be saved.

The Retain system is independent of the software used (CODESYS, C programs, Python programs...) and the Linux operating syste
Retain data is cyclically transferred to the micantroller by any user software running (which is depicted by the PiXtend
communication protocol) on the Raspberry Pi.

The PiXxtendmice®2 Y i N2 £ £ SNJ Y2y A(G2NR GKS @2t GF3S G GKS &adzZJLX & Ay Lz
voltage falls below 19V DC, the controller changes to the safe state and stores the Retain data. In the time betweenttbe dete

the undervoltage and the complete storage of the data, BiXtend V2L- and Raspberry Pi receive power from an internal

capacitor.

After the power supply has been restored and the PiXtend systeestarted, the previously backeab data is provided by the
micro-controller and can be retrieved in the user program.

The Retain system can only be activated and used if a nominal supply voltage of 24V DC is used. If, for exampleppaXaeed is
with 12V DC, the Retain memory cannot be used and is disabled.

Property Value Comment

Type of memory Flash EEPROM in the PiXtend micreontroller
Number of storage cycles min. 10,000

Memory size 64 bytes

Voltage threshold 19V DCHD.6 V) between VC@nd GND

Rated supply voltage 24V DC to be able to use Retain

Max. input power 1ow for the guaranteed storage of all data
via VCC

Table 10: Technical datgRetain system

Retain functionality should be disabled when it is not required.

Refer tothe PiXtend V2 Software Manual for more information on using the Retain system.

4Also known as remanence memory
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6.2.6. Terminal block connectors

PiXtend V2L-

The terminal blocks on thRiXtend V2L- are industrial terminals with pusim technology (toofree) and defined contact force,

which ensure a longerm stable connection.

Cables with wire end ferrules or rigid wires can be plugged in directly (without tools or push buttons).

The lines are always released via the push button.

Connection data Value

Cable crossection 0.2 mm2¢ 1.5 mm?2
min. - max.

Cable crossection with ferrules 0.25 mm% 1 mm?2
min. - max.

0.25 mm2 0.75 mm?2

Cable crossection AWG 16-24
min. - max.

Table 11: Technical datderminal block connectors

The clamps come from German production (WAGO or Phoenix Contact).

www.kontron-electronics.de

Comment

for rigid and flexible cables

for flexible cables
ferruleswithout plastic collar

for flexible cables
ferruleswith plastic collar
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6.2.7. Mechanics

ThePiXtend V2L- has 12 holes for M2.5 screws (diameter 2.5 mm). Four of these are suitable for mounting the Raspberry Pi model
B+/2B/3B/3B+/4B. The required screws and spacers are included or already installed.

Further screws and spacers allow the PiXtend stairdt=sd cover to be attached or allow connecting the PiXtend to a mounting
plate. The external dimensions of the circuit board are designed for insertion into an aluminum DIN rail housing.

If the PiXtend V2L- is used without the mentioned housing parts, the spacers ensure a secure distance and prevent the circuit from
being bent when inserting and loosening cables. During operation, the PiXtend must be installed in a housing (either with the
original accessorgr in another suitable housing).

How to connect the Raspberry Pi and PiXtendLV@orrectly to each other is explained in detail in chapter 4 Assembly starting on
page2l.

On the following page, you will find the coordinates of the holes ofRbx@end V2L-, which you need to plan the position of the
PiXtend into your device or machine. It is even easier with the 3D data, which can be downloaded free of charge\iralnsitar
(in the STEP format).
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Property

Thickness

Construction

Dimensions [X x Y]

Electrically tested

Printed circuit board

Lead free (RoH®mpliant)

Holes

for Raspberry Pi Model B+/2 B/ 3 B(+) & 4 B:

for the assembly:

Table 12: Technical datgcircuit board

- RARRh &nnn

i e )

Value

1.55 mm

two copper layers
236.3 x 101.8 mm
Yes

Yes

Yes

X axis

7.5 mm
7.5 mm
65.5 mm
65.5 mm

5mm

5 mm
120.5 mm
120.5 mm
181.5 mm
190.5 mm
231 mm
231 mm

PiXtend V2L-

Comment

top and bottom Layer

white, on top side

Y axis

28.25 mm
77.25 mm
28.25 mm
77.25 mm

6.5 mm
95 mm
28.25 mm
77.25 mm
6.5 mm
77.25 mm
6.5 mm
95 mm
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PiXtend V2L-

6.3. PiXtend V2L- micro-controller

Figure 50PiXtend V2L- micro-controller

ThePiXtend V2L- uses two Atmel/Microchip ®it RISC processors. The ATmega/ATtiny series are extremely popular and used
widespread. Similar processors can be found, for example, on Arduino boards

The micrecontroller performs a variety of tasks:

il

il

= =

Control of digital outputs and relays

Generation of servo and PWM signals

Reading of analog and digital inputs

Operation of the four GPIOs (as input, output or for temperature and humidity sensors DHT11 / 22 / AM2302)
Signal processing and data processing

Watchdog functionality and voltage monitoring (brownout detection), data protection layer
with 16-bit CRC checksum

Monitoring of the supply voltage and holding of retain data/persistent data

178
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Figure 51: DIP switch: SPI_EN

TheRaspberry Pi and PiXtend miaontrollers (ATmega324A) are interconnected via the serial peripheral interface (SPI) bus. The
Raspberry Pi is the bus master, the PiXtend rmgomtroller the slave. The ATtiny441 has no direct connection to the Raspberry Pi
but only to the ATmega324A.

2 A0K GKS a{tLy9bé¢ asgAioOKs:

[axN

0KS {tL RFidlI O2yySOiGA2y 06SisSSy

The micrecontrollers each have a separate ISP connector:

www.kontrontelectronics.de
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PiXtend V2L-

_ATTENTION
ESD sensitive
parts

Figure 53: ISP 1 connectdn-SystemProgramming (ISP)ATtiny441

The ISP connections are intended only for programming the reientroller.

In normal operation, however, it is not necessary nor useful to reprogram the +oderwoller. The controller is always 4p-date
and functionally tested when thBiXtend V2L- devices are delivered.

The approval and guarantee of tRéXtend V2L- modules are lost when a custom firmware is installed!

1180
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Connection instructions

The following circuit diagrambBustrate the use of individual circuit parts which can influence the PiXtend roartollers.

Reset
Circuit
Microcontrollers
Reset Pins
1 4
E‘H , Raspberry Pi
: — GPIO23

Figure 54: Simplified wiring diagram: reset circuit

The reset circuit allows both mici@ontrollers to be reset. The reset circuit can be operated as follows:

1. |If the Raspberry Pi GPIO23 (pin 16) is configured as an input, thecoiroller is in the normal operating state.

2. Ifthe GPI0O23 is configured as an output, the state of the controller depends on the output level of the GPIO. At a low
level (OV), the controller is in normal operation. At a high level (3.3V), the controller is reset and remains in thateset s
until the HIGH level is cleared (set to LOW again).
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to PiXtend
e e [ €irults
T=f P i S
:| ON 4
: ) MI » SPI Enable
= ! il Suitch
—_——
Raspberry Pi

GPIO24

if the suitch is turned off,
there is no data communication
between RPi & PiXtend

for normal operation
the switch is aluays on!

Figure 55: Simplified wiring diagram: SPI enable

¢KS a6A0G0K a{tLyW9bé¢ &aK2z2dzZ R | f ¢ bpgeratiord Fhe dath connéclion bdivieen theRaSpbdink i Yy R dz
and PiXtend is only possible then.

However, the correct setting of the switch alone does not activate the data connection automatically. In addition, the @PRIO24
18) must be configured as an output and switched to HIGH (3.3V).

In the PiXtend test programs, under Linux or with CODESYSS, the GP1024 is already set automatically to enable dataviesersfer be
the controllers.

NOTICE For advanced users programming your own software, remember to set the handling of the SPI to enable.
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www.kontron-electronics.de



PiXtend V2L-

MOSI
. i
0oo| 6 Pin

ooo| AVR-ISP Connector

RESET

CLK
MISO

Figure 56: Simplified wiring diagram: connection of a programming adapter at
ISP G ATmega324A

MOSI

EeeErEE | 605 6 Pin
~Jooo| AUVR-ISP Connector

RESET

CLK
MISO

Figure 57: Simplified wiring diagram: connection of a programming adapter at
ISP 1 ATtiny441

The PiXtendnicro-controllers can be programmed via thepéh connector. The assignment corresponds to a standard ISP connector
FOO2NRAY3I (2 (KGR IAUK HaGware Désign Gorsideations & 5! (Y St

The approval and guarantee of the module byt when a custom firmware is installed.
NOTICE

The ISP connector is not required for normal operation ofRiétend V2L- and should not be connected. The ISP port is a service
port on which only cables less than 3 meters can be connected.

Shttp://www.atmel.com/Images/Atmel2521-AVRHardwareDesigrConsiderations_ApplicationNote_ AVR042.pdf
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6.4. Digital Inputs and Outputs

ThePiXtend V2L- has a wide range of digital inputs and outputs. This chapter contains all relevant technical data as well as
connection and safety instructions. Always read the relevant sections before you begin wiring and working on inputs sr output

6.4.1. Digital inputs

CAAACAAANARAR AR AR AR
[Aa] QAL AAA A AAan

I3 _AI4 AIS GND GND DI® DI1 DL DI4 017 D18 DI 10 DI11
2 - 5 =8 G =y wey

_—

Figure 58: Terminal blocldigital inputs

The 16 digital inputs (DKDI15) are implemented in-&ire connection technology and have a reference to the general ground

(GND).

Application examples

1

1

1
1

Switches, buttons, limit switches
Sensors with switching output (proximity switches, light barriers)
Outputs of other control units

Outputs of integrated circuits (TTL level, CMOS level)

Twodifferent voltage ranges can be set (one jumper per input). In the 24V range, the inputs correspond to the specifictitmns of
PLC standard IEC 61131Signals with a 12V level (for example, in the car/automotive applications) are reliably detected, ove
voltages and polarity reversals up to-80V cannot affect the inputs.

The 5V range is designed for 5V TTL and 3.3V CMOS levels.

Analog filter stages increase the immunity to interference and ensure the reliable signal processing by the PiXtecohtnitier.
LEDs indicate the state of the inputs.

1184
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Property

Type of inputs

Nominal voltage

Voltage for high level

Voltage for low level

Hysteresis

Input current at nominal voltage
Maximum voltage

Reverse polarity protection
Electrical isolation

Status display

Permissible cable length

Value

digital input, ohmic

type 1 according to IEC 61121
positive switching

1-wire connection method
24V

min. 10V

max. 5V

min. 0.1V

4.2 mA

30V

Yes

No

LED (orange)

<30m

Table 13: Technical dataligital inputs-d H n + NJ y 3S§

ACAUTION

¢tKS [958 AYRAOIFGS
levels, the LED is not meaningful.

www.kontron-electronics.de

GKS KA3IK &adlras

PiXtend V2L-

Comment

for DC voltage

with GND reference

f23A0 amézr KAIK 8§
t23A0 anéz t2g9g fS¢

Input current: 5.6 mA

up to-30V

ané G2 dampé
iz a5Lmpé 2y

Q-
o =
- o
=)
M. —h

Voltages greater than 30V @n lead to overheating and the defect of components.
The inputs are designed for DC voltages only. Do not connect alternating voltages (AC)

0ft23A0 améo 27T i KB&ndhighlLddzi
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Property

Type of inputs

Nominal voltage

Voltage for high level

Voltage for low level

Input current at nominal voltage
Maximum voltage

Reverse polarity protection
Electrical isolation

Status display

Permissible cable length

Value

digital input, ohmic
positive switching
1-wire connection method
5V

min. 2V

max. 0.8V

6.6 mA

9V

Yes

No

LED (orange)

<30m

Table 14: Technical dataligital inputs-ad p + NJ y 35 ¢

PiXtend V2L-

Comment

for DC voltage

with GND reference

t23A0Ff amé
t23A0Ff ané

Input current: 17 mA
up to-9v

Voltages greater than 9V DC can lead to overheating and the defect of components.

ACAUTION

tKS [958 AYyRAOIFGS
levels, the LED is not meaningful.
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The inputs aralesigned for DC voltages only. Do not connect alternating voltages (AC).

0t 23A0 améo 27T K &ndhighlLJdzi
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Connection instructions

The following circuit diagram illustrates the connection of different signal sources to one digital input.

Digital Inputs
® g P

- -

fram reed button,
suiten, proximity suitch, fram contreller fram
or other vaoltage source ar IC autput phata sensar

SIRCIARP

ey
@*
i

e s || $ external

PiXtend U2 -L-
cach input has a 2 pin jusger fll ATAlAl | RiaraTal ] bl
behind the connectar 1 "

uithout jumpers
24U region, UCC max. 38U DC

min 184 far high level DI@ D14 DI2 DI3 DI+ DIS DIS 017 OI8 DI9 OI4@ O[11 DI12 D113 0114 D145

uith jusper set o-1N 8-3 0-IN 4-7 O-IN 8-11 O-IN 12-1%
SU region, UCC maw. 8U OC
min. 2U for high level

Figure 59: Simplified wiring diagram: connection of the digital inputs

¢KS RAIAGEHE Ay Llzia lévelsivhdn idlg (e.§.Ano toRagelagblietb manneationft The idputs have a ground
reference (PUIR2 sy 0 X G KAOK LINB@Syia +y dzyRSFAYSR adlrasS o6aft2rdGAay3

The digital inputs can be used to read a wide range of sensors, switches and buttons. The input voltage to the inputstbhan be
range from 3.3V to 30V. In order to be able to cover this large range, a jumper is provided for each input, which aielestiba
between two voltage ranges (adaptation of the switching level).

The pin headers on which the jumpers can be inserted are located behind the connection terminals of the digital inputs on the
PiXtend V2L-. Two pins of the pin stripeader are assigned to one input. The first two pins (from left to right) belong to DIO, the
two subsequent pins DI1, etc. With the jumper, the two pins are stioctited, thus adapting the input circuit to the other input
voltage range.

By default, th@iXtend V2L- V2-L-is supplied in the 24V range (12/24\fjo jumper plugged in. With the jumper is plugged in, the
input is set to the 5V range (3.3/5V). The different specifications of the voltage ranges must be observed.

1187
www.kontron-electronics.de

Ay



PiXtend V2L-

GND
Connection

to sensors, switches..
used vith PiXtend inputs

PiXtend I/0 Connector GNDs from PiXtend and

external pouer supplys
have to be connected

use the GND pins at/near
the corresponding input signals

Figure 60: Simplified wiring diagram: GND connection

When using external power supplies (for sensors, switches, etc.), the GNDRiKtead V2L- must be connected to the GNDs of
the other power supply units. We recommend connecting the ground potentials of all power supplies used at a central point
(bridged terminal block) to avoid ground loops.

1188
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6.4.2. Digital Outputs

Figure 61: Terminal bloeldigital outputs

Twelve digital outputs (DOMDO11) enable the switching of DC devices with voltages up to 30V and currents up to 0.5 A.

Application examples
1  Switching external power relays
1 Operation of small DC motors and RC model servos
1  Connection to the inputs of other control units
1 Heating and Peltier elements
1 Fans and blowers

1 Lamps for DC and power LEDs

All twelve digital outputs arshortcircuitingand overloadproof. The outputs correspond to "protected and shoitcuit proof
outputs" as in the PLC standard (IEC 61231

These are higlside switches which are supplied with energy via a separateife@dur outputs per feedn).

Each feedn has an LED which informs about the presence of the supply voltage. The digital outputs and their supply are each
located on a shared 6x terminal block.

Further LEDs signal the states of the outputs.

1189
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Property Value Comment

Type supplyconnection auxiliary supply

Rated current 2.0A Four outputs on rated load
Shortcircuit current < 10A Shortcircuit on all four outputs
Rated input voltage 24V

Min. input voltage 5V

Max. input voltage 30V

Reverse polarity protection Yes electronically

Backpowering protection Yes electronically

Short circuit and No a 4 A (slow) fuse must be provided externally
overload protection

EMC surge/burst protection Yes transil diode, bidirectional
Electrical isolation No

Status display LED(green) [ oSt &B¢ / 5hE
Permissible cable length <30m

Table 15: Technical datgDO feedh y & 6 G-E£ D 5h E

ACAUTION

/2\

www.kontron-electronics.de

Voltages greater than 30V DC can lead to the defect of components.
The outputs and the circuitry of the feed is designeéxclusively for DC voltages (DC). Do not
connect alternating voltages (AC).

Depending on the load and ambient temperature, the components of the-fie@dn have
temperatures of up to 65° C. Avoid direct contact.
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Property

Type ofoutputs

Rated current

Short circuit current
Rated output voltage
Min. output voltage
Max. output voltage
Max. switching power
Ghbé¢ NBaAad2NI

Shortcircuit protection
Current limiter
Overloadprotection

Electrical isolation

Status display

Permissible cable length

Table 16: Technical dataligital outputs

ACAUTION

Value

digital output, semiconductor
according to IEC 61121

Normally open contact for each DO,
positive switching (high side switch)

0.5A

max. 2.5A
24V

5V

30V

2.5W
6W
12w

ca. 350 ni]

Yes
Yes
Yes

No
LED (orange)

<30m

PiXtend V2L-

Comment

for DC voltage

SPST

Dependingonthefeed y & +/ /

at5v DC
at 12v DC
at 24V DC
g AGK

2320 amé |y

thermal

blYSY bné¢ (2 adammé
G5Lné G2 a5Lmpé 2y

Voltageggreater than 30V DC can lead to the defect of components.

The outputs are designed for DC voltages only. Do not connect alternating voltages (AC).

/2\

operation.

www.kontron-electronics.de

Depending on the load and ambient temperature, the power transistors can have temperatures of up
to 75° C. Avoid direct contact. Output currents greater than 0.5 A are not permitted in normal
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PiXtend V2L-

Connection instructions

The following circuit diagram illustrates the connection of different loads to the digital outputs.

Digital Outputs

) i vce
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B EEEEE | DIGITAL OUT @-3 | abababak
_____________________________ PiXtend U2 -L-
T P external
inductive resistive ~ 3
load load &3
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Figure 62: Simplified wiring diagram: connection of the digital outputs
For inductive loads, it must be ensured externally that the voltage at the output is never higher than 40V. This carvbd,dohie
example, with a fregunning diode (1N4004) as shown in figure 62.
Inductive loads are DC motors, relays, magnetic coils, etc.

The ground connections (GND) of external power supply units must be connected directly to the GND connections on the
connection strip of the digital outputs or the PWM outputs.

1192
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PiXtend V2L-

6.4.3. Relay outputs

Figure 63: Terminal connection blockelay

The four relays (RELAYRELAY 3) enable the potentfede switching of direct current (DC) aatlernating current devices (AC).
Each relay has three connections (chaoger contact SPDT).
Application examples

1 Switching 115V/230V AC devices

1  Switch alternating voltages of different voltages and frequencies

1  Speed selection of blowers witlvo speeds

1 Direct operation of DC or AC motors

1 Fans, blowers, heaters and lighting

1 Large loads with less frequent switching cycles

The universal relay can be used to switch anything which requires a maximum of 230V and 6 A. All switching contactsialre poten
free and do not have any conductive contact with the rest ofRBi%tend V2L- controller.

LEDs indicate the state of the relays.

. . . . |
NOTICE Observe the following safety instructions when working vdéingerous voltages (greater than 50V)!

/193
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Property

Type of outputs

Rated current

Max. inrush current
Maximum voltage (DC)
Maximum voltage (AC)

Max. switching power

Load types

Contact resistance
Response time

Fall time

Power consumption

Mechanicalifetime
(theoretically)

Short circuit and
overload protection

Electrical isolation

Status display

Permissible cable length

Table 17: Technical datarelay outputs

www.kontron-electronics.de

Value

relays
electromechanical

per changeover
6A

10A

60V

250V

30w
72W
144W
690W
1380W

ohmic, inductive, lamp load

OF® mMnn Ym
ca. 10 ms

ca.5ms

0.25W

> 20 x 10switching cycles

No

Yes

LED (orange)

<30m

PiXtend V2L-

Comment

for direct voltage (DC) and alternating
voltage (AC)

SPDT

Follow the safety instructions!
Follow the safety instructions!

at5v DC

at12v DC

at 24V DC

at 115V AC (grid USA)

at 230V AC (grid Europe)

Afree-wheeling diode must be provided
externally for inductive loads

excluding bounce time
excluding bounce time
per active relay

actual number depends on the type of loac
or switching power

a 6A fuse must be provided externally

all switching contacts are isolated to the
GND and all other signals on tRétend V2
L-/RPi

bl YSY bmuHé (2 dmpé
RELAYO ... RELAY 3 on the cover
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PiXtend V2L-

ACAUTION Voltages greater than 250V AC or 60V DC must not be applied!
Spacings between interconnects and components are designed for a maximum of 250V AC

Work on 115/230V mains voltage may onlydaeried out by trained and legally qualified specialists!
Never work on energized parts. Do not disconnect or connect energized cables. If you do not pay
attention to this warning, it can result in injury or death due to electric shock!

If the relays are to be operated with a mains voltage of 115V (USA)/230V (Europe), an insulating plastic housing ar a metalli
housing with a grounding connector (PE) must be provided. The housing must prevent direct contact with energized components,
cabks and metal parts.

We offer suitable housing parts for mounting on a DIN rail.
The PiXtend stainlessteel cover must be securely connected to the grounding connectorREn/yellow cable) at the intended
location (PE label). Further information is available in theigseabout the stainlessteel cover.

Alternatively, thePiXtend V2L- module can also be installed in another plastic housing or grounded metal housing, which must be
closed during operation of the module. Observe the legal requirements regarding the electrical safety of the country thevhich
module is used.
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PiXtend V2L-

Connection instructions

The following diagram illustrates the connection of ohmic and inductive DC loads to the relay outputs.

Relay Outputs - DC

RELAY®  RELAY1 RELAY2  RELAY3
C NC ND C NC NOD C NC NO C NC NO

[ - | PiXtend U2 -L-

B external

UCC max. 68U DC / 6A T
add external fuse (F)

24U DC: max. 144U for max. sf

12V DC: max. 72W . —
SU DC: max. 3@H

normally closed ¢NC) normally open ¢(NOY

load 21 pouered load £2 pouered
if relay is off if relay is on

Figure 64: Simplified wiring diagram: connection of the relay (DC voltage)

The four relay outputs do not have amegrated fuse or other overload protection. It is necessary to provide for external fuses
which trigger at 6A.

For inductive loads, a fregheeling diode or a suitable snubber network must be installed externally. Otherwise, sparking may
occur when the load is switched off, which could interfere with other devices and damage the relay contacts.

Inductive loads are motors, relays, magnetic coils, power supplies with transformers, etc.
The ground connections (GND) of external power supplies used in conjunction with relays do not have to be connected to the

general PiXtend GND. The relays have a potential separation and therefore no conductive connection to other components or
potentialsof the PiXtend or Raspberry Pi.

1196
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PiXtend V2L-

The following diagram illustrates the connection of ohmic and inductive AC loads to the relay outputs:

Relay OQOutputs - AC
PE

RELAYE  RELAY1 RELAYZ  RELAYE
C NC MO C NC MO C NC NO C NC NO

caonnect the optianal r
PiXtend metal housing to
pratective earth canducter (PEY

PiXtend U2 -L- |

external

s 4 1
max. 238U AC / 6A L—JB L

add circuit breaker
230U AC: 13884 (Europe pouer line) fuge FY fer maw. &A

118U AC: S8@M (USA pauer lined

circuit inerrupter

ground fault

nermally closed ¢NC) normally open (NOY

load 21 pouered load 22 pouered
if relay is off it relay is an

ctive

Figure 65: Simplified wiring diagram: connection of the relays (AC voltage)

Before 115V/230V or other dangerous voltages are connected to the relays, please read all safety and connection instructions.

ADANGER When handling 115V/230V mains voltage, a residual current circuit breakerffawtnt circuit
breaker (personal protection) must always be used!

In the case of inductive loads, a snubber network (RC element) is to bextsedally, which intercepts and dampens voltage
peaks during switcloff.

Inductive loads are motors, relays, magnetic coils, power supplies with transformers, etc.

Alternating voltages may only be connected to the four relays. All other connections BiXtend V2L- are not designed for
alternating voltages and never for mains voltage.

1197
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PiXtend V2L-

6.4.4. GPIOs as digital inputs and outputs

The four GPIOEGPIOG GPIO3) of th&iXtend V2L- can be configured and used for different tasks depending on the
requirements. In general, the PiXtend GPIOs are designed for the range between 0V to 5V DC.

Application examples

Connection of sensors, push buttons and limit switches (as input)
Direct connection small electrical loads such as LEDs (as output)

Connection to digital inputs or outputs of other contralits or micreprocessors

= =4 =2 =4

Connection of temperature and humidity sensors (DHT11 / DHT22 / AM2302)

Unlike other inputs and outputs on tHeiXtend V2L-, the GPIOs only have basic protection devices. Therefore, only short cables
(less than 3 meters) are allowed. As output the GPIOs are-shiouit proof (against GND).

The GPIOs described here are connected to the PiXtend-gocrooller (5Vlogic) and have nothing to do with the 3.3V GPIOs of
the Raspberry Pi.

The GPIOs are configured by software (PiXtend Linux tools (pxdev) / CODESYS / Pyth&tE\ adeers).

/198
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Property

Type of inputs

Nominal voltage

Voltage for highevel

Voltage for low level

Input current

Maximum input voltage

Pullup resistor

Reversepolarity protection

Electrical isolation

Status display

Permissible cable length

Table 18: Technical dat& P10 as input

www.kontron-electronics.de

Value

Digital input
positive switching
5V

min. 3V

max. 1V

max. 1 uA

5.5V

Yes

No
No
No

<3m

PiXtend V2L-

Comment

for DC voltage
CMOS input

t23A0KHT awmé
t23A0Kt ant
in the range of 0 to 5V DC
minimum-0.5 V

can be activated by software
LISNJ OKIyy Stz ¢

op

Applying voltages greater than 5.5V or less tHaBV DC can lead to a defect of the GPIOs oettiiee
micro-controller. Alternating voltages on the GPIO inputs are not permissible.
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Connection instructions

PiXtend V2L-

The following diagram illustrates the connection of signal generators to the PiXtend GPIOs during operation as inputs.

GPIO as Input

q_) DHT11/DHT22/AM2302

o =]
o
+ S & = &
Rpull |
3.3-18k F ’

external

PiXtend V2 -L-

EPID B-3

GB G1 62 G3

®

31\—3

digital signals,

IC outputs

switches, reed contacts

max. input voltage 5.5V

digital input: BY TTL
min. 2U for high level

DHT11/0DHT22/AN2382 dataline

GNDs from PiXtend and

external pouer supplys

have to be connected

use the BND pins at/near
the corresponding connectors

Figure 67: Simplified wiring diagram: connection of Bi¥tend V2L- GPIOs (as inputs)

For the supply of sensors, switches and other signal transmitters, one of the +5V supply connections can be used, adattdare |
on the terminals of the analog inputs and outputs. Care must be taken to ensure that a maximum of 100 mA current can be take
from the supply connection. In case of doubt, a-seffetting fuse (polyfuse) protects the supply connection from overload and

shortcircuit.

If a temperature and humidity sensor (DHT11 / DHT22 / AM2302) is to be connected to the GPIQs) agsigtor must be

connected to the data line (SDA) of the sensor, as shown in figure 67. For cable lengths greater than 2 m, we recomrserd the u

pull-dzLJa Ay G KS® ol y[In3d M AlynO S
no general value can be specified.

GKS asSyazNa

I NB

ddzo 2801

G2

Four of the aforementioned sensors can be connected without difficulty to the supphection. Each sensor receives
approximately 1.5 mA of current. For cable lengths greater than 2 m, we recommend a capacitor with min. 100 nF at the sensor

between VCC and GND.

OSNIi Ay

The DHT11/22 sensors offered in amline shopalready have a pullp and buffer capacitor. No external circuit of the sensors is
required. According to our measurements under laboratory conditions, these DHT sensors can be operated up to approximate 25 m

cable length.

www.kontron-electronics.de
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PiXtend V2L-

Property Value Comment
Type of outputs digital output, semiconductor for DC voltage
Pushpull CMOS input
Output voltage 5v DC
Rated current 2 mA*
Rated load X0 | MF for min. 4.5V
Output voltage
X M | MF for 5V TTL higlevel
Load types ohmic
Short circuit current ca. 15 mA*
Rated switching capacity 10 mw
Shortcircuit protection Yes Short circuit against GND
Electrical isolation No
Status display No
Permissible cable length <3m

Table 19Technical data GPIO as output

NOTICE Under no circumstances may inductive loads be connected, as the resulting voltages can damage the
micro-controller when the loads are switched off.

F CKAA Ad | pzxz ¢¢[ 2dzildzi 6AGK onn m NBaAAG2NI AyncurgenMh Sa ol a
limitation).

/1101
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PiXtend V2L-

Connection instructions

The following diagram illustrates the connection of small electrical loads to the PiXtend GPIOs during operation as outputs.

5U GPIOs 1
as output

AN

RL > 1kOhm to ensure TTL-High-Lewvel
RL > 3kOhm to ensure 4.5U on RL

direct drive of standard LEDs
without external resistor

external

—— PiXtend V2 -L-

GPIO B-3

6@ GL 62 63
Figure 68Simplified wiring diagram: connection of the GPIOs (as outputs)

Standard lighemitting diodes (LED) can be connected directly to the GP1Os. However, it is first necessary to calculate whether the
current is suitable for the respective LED.

Example calculatian

Green standard LED: forward voltage 2.1 V
(Output voltage forward voltage) / internal series resistor = current
BVeH dM+x0 K o M r bPcT Y!

Standard LEDs usually light up from approximately 2 mA and tolerate at least 20 mA. It is therefore possible to coneretiEDgre
directly between a GPIO output and GND.

LY (KS 2dzildzia IINB (2 65 O2yySOiGSR G2 ¢¢[ AylLldzia 2F 20KSNJ RS
Otherwise, the voltage at HIGH level may not be sufficient to be recognized by the input of the other device (voltage divider
bewS Sy Ay (i SNRIKterfd internahandvthe resistance of the remote).

The GND connections shown externally in figure 68 must be connected to teadPEND at least to orgoint in order to close
the circuit.

/1102
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PiXtend V2L-

6.5. Analog Inputs and Outputs

ADe i\gi ; ’Rb GP\D Ale All 312 913 Al4 615 GND GNO n1e
£ N‘ , i | >
“‘““"“"NI uuuu [ |

Y
- "l" = ul:nan- fom

Figure 69: Terminal blocksinalog inputs and outputs

ThePiXtend V2L- has the following analog inputs and outputs:

1  Four voltage inputs (AIQAI3)
1 Two current inputs (Al4 AI5)

1 Two voltage outputs (AOQAOL)

Further information and details about these analog I/Os can be found on the following pages.

/1103
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PiXtend V2L-

6.5.1. Analog inputs

N
~= oW QAN MW S Mo

et S fest et S e (|

Figure 70: Terminal blockanalog inputs

ThePiXtend V2L- has four analog inputs for voltage measurements (MB) in the ranges 5V / 0¢ 10V and another two for
current measurements (AMAIS) in the range 0(4) 20 mA.
Application examples

1 Read industrial sensors with analog outputs

1 Detecting potentiometer positions (rotary control)

1 Current and voltage measurements in the laboratory and in experimental setups

1 Voltage monitoring of batteries (for example, in a robot)

1  Current measurement with aexternal shunt (voltage at the resistor)

1 Read PT100/1000 sensors (with external-aneplifier)

1  Connection to the analog outputs of other control units

The inputs are robust and can withstand overvoltages of up to 30V DC. The voltage ranges can be easily modified and adapted t
the conditions by means of jumpers.

The analog channels correspond to the standard for programmable logic controllers (IE2pah8lare therefore suitable for a
large number of professional sensors and measuring devices.

Analog filter stages ensure lemoise measurements with the it analogto-digital converter.

/1104
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6.5.1.1 Voltage inputs

Before use, check the jumper position and adjust if necessary. Of course, you can always stay in the 10V range (noguhner) an

PiXtend V2L-

enjoy the greater flexibility and robustness of the inputs. In the 5V range (jumper plugged in), however, the same mesolutio
available for a smaller measuring range. When it comes to accuracy, that can be very helpful.

Property

Type of inputs

Operating mode

Measuring range
Input resistance

Analog filtering

RFattenuation:

Conversion method
Conversion time

Digital resolution

Smallest digital step (LSB)

Max.
measurement error at 25° C **

Temperature coefficient

Data format

Maximum input voltage
Reverse polarity protection
Electrical isolation

Status display

Permissible cable length

Value

analog input
according to IEC 61121

singleended

voltage input (AU)
0¢g1l0ov DC

HA 1 m

Cutoff frequency 275 Hz

52 dB
95 dB
151 dB

successive approximation
2 s

10Bit

9.77 mV

51% 60.1 V)

50.025% per °C

16-bit integer
32-bit float values

30V
Yes
No
No

<3m
<30m

Table 20: Technical dataligitalinputs-a mn + NJ y IS¢

www.kontron-electronics.de

Comment

for DC voltage

with GND reference

low-pass 2nd order

at 10 kHz
at 100 kHz
at 1 MHz

one converter with multiplexer

averaging 10 values (20 ps)

of the value range
at default config

in the range @; 50° C ambient
temperature

raw value (righjustified)
calculated voltage value in V

up to-30V

unshielded cables
shielded cables
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Property

Type of inputs

Operating mode

Measuring range
Input resistance

Analog filtering

RF attenuation

Conversion method
Conversion time

Digital resolution

Smallest digital step (LSB)

Max.
measurement error at 25° C **

Temperature Coefficient

Data format

Maximum input voltage
Reverse polarity protection
Electrical isolation

Status display

Permissible cable length

Value

analog input
singleended

voltage input (AU)
0¢5v DC

MAa 1 m

Cutoff frequency 500 Hz

26 dB
49 dB
85 dB

successive approximation
2 us

10Bit

4.88 mV

51% £0.05V)

50.025% per °C

16-bit integer
32-bit float values

30V
Yes
No
No

<3m
<30m

Table 21Technical datadigital inputs-ad p + NJ y3S¢

The analog voltage inputs can measure DC and AC voltages. When using alternating voltages, the input filters must be observed

PiXtend V2L-

Comment

for DC voltage

with GND reference

low-pass 1st order

at 10 kHz
at 100 kHz
at 1 MHz

one converter with multiplexer

averaging 10 values (20 ps)

of the value range
at default config

in the range @; 50° C ambient
temperature

raw value
calculated value in V

up to-30V

unshielded cables
shielded cables

Only measurements in the positive range are possible. Negative voltages can be ajfipiiedhe specified maximum valudsit

cannot be measured.

www.kontron-electronics.de
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PiXtend V2L-

ThePiXtend V2L- cannot automaticallyvaluate theumper state(plugged/unplugged) of the analog voltage inputs. If you insert
the jumper, the software must react accordingly (adjust the conversion factor).

Ly /h59{,{2 ¥F2NJSEIFIYLI ST (KS 2dzYLISNJ LBAG{iARYROBYOES ORMNIBEFHES
Linux tools (pxdev) and our Python Library also handle the switching between the 5V and 10V measuring range.

NOTICE Voltages greater than 30V DC can lead to overheating and the defect of components.

** Deviations up to 2% (relative to the scale end value) are possible under EMC exposure.
p p

/1107
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PiXtend V2L-

Connectionnstructions

The following diagram illustrates the connection of analog voltage sensors and analog outputs to the analog inpuRsXtétite
V2-L-.

i

| from analeg output
| from sensor putput

Analog VUoltage Inputs

CEN
UCC max. 38V DC

each input has a 2 pin jumper
behind the connectar

i

I
i
I
I
i
I
I
[
I
+

external

s
|
|
|
|
|
|

e

[l 2
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
L

with jumper: @..5U input range

e PiXtend U2 -L-

_ without jumper: input 8..18U range
GNDs from PiXtend and

_ _ external pauer supplys

A-INCW e-1 have to be connecied

ST ¥

i | use the GND pins at/near
+5U GND Al@ All the corresponding cannectors

Figure 71: Simplified wiring diagram: connection of the analog voltage inputs

The voltage inputs can be used for various tasks which require measuring a voltage. Figure 71 shows a simple cirgglit-with a |
sensitive resistor (LDR) or the evaluation of a rotary potentiometer.

If the 5V range is used, one of the two +5V power supplies dPtkend V2L- can be used for the supply of sensors or voltage
dividers. Currents greater than 100 mA should not be drawn permanently. In the case of-aighottor a permanent overload,
however, the supply output is protected by a s&lfetting fuse.

/1108
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PiXtend V2L-

[] ) Sensor Supply

RL > 58 Ohm
output: 5U, 100mA
external

PiXtend VU2 -L-
e ; | ‘ supply voltage
i & ‘ for small sensor

can be found
on A-IN & A-0U
connectors

short—-circuit and
overload protected

+5U GND
Figure 72: Simplified wiring diagram: connection of the sensor supply

The ground connections (GND) of external power supply units must be connected directly to the GND terminals of the terminal
block of the analog inputs.

bR EEEE Relay Outputs - OC

RELAY®  RELAYL RELAY2  RELAY3
CNCNO C NCNO CNCNO CNCNO

= [ AR

PiXtend U2 -L-

external

UEC max. 68U OC / 6A T

add external fuse (F)

24U DCt max. 1444 for max. 6

12V DC: max. 724 —/
5U DC: max. 30M

normally closed (NC) normally open (NO)

load 21 pouered load Z2 pouered
if relay is off if relay is on

Figure 73: Simplified wiring diagram: GND connection

In the case of analog signals, we strongly advise using shielded connection cables. This is particularly important aiies tre ¢
routed in thedirect vicinity of large pulsed currents (e.g., motors or transformers) or other sources of interferences.

If PiXtend is used in a metal housing or cabinet, the shield must be placed on a grounded and bare metal surface (@aupking cl
and screw connections from a hardware store or electronics dealer). An electrically conductive connection between the GND and
the housing/cabinet (usually PE shielded) must be available or established.

Otherwise, the wireshield should be separated, twisted acgnnected to the GND of the PiXtend. For cables less than three
meters, unshielded cables can also be used.

/1109
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6.5.1.2 Current Inputs

Property

Type of inputs

Operating mode

Measuring range

Input resistance
Analog filtering

RF attenuation:

Conversion method
Conversion time

Digital resolution
Smallest digital stefl SB)

Max.
measurement error at 25° C **

Temperature Coefficient
Data format

Max.
Input current

Maximum input voltage

Reverse polarity protection
Overload protection
Electrical isolation

Status display

Permissible cable length

The analog current inputs can measure DC and AC currents. Mghmnalternating currents, the input filters must be observed.
Only measurements in the positive range are possible. Although negative currents can be created, they cannot be evaluated.

Value

analog input
according to IEC 61121

singleended
current input (Adl)
0-20 mA DC

F HpP M
Cutoff frequency 500 Hz

26 dB
49 dB
85dB

successive approximation
2 s

10 hit

20.17 uA

51% £0.2 mA)

50.025 % per °C

16-bit integer
32-hit float values

100 mA

30V

Yes
Yes
No
No

<3m
<30m

PiXtend V2L-

Comment

for DC voltage
in the range @; 20 mA

with GND reference

also usable for 4 20 mA sensor outputs

measurement possible up to 20.65 mA

low-pass 1st order

at 10 kHz
at 100 kHz
at 1 MHz

one converter with multiplexer

averaging 10 values (20 pus)

of the value range
at default config

in the range @;50° C ambient
temperature

raw value (righjustified)
calculated value in mA

in case of error should not occur in
normal operation

in case of error should not occur in
normal operation

up to-30V

thermal, selfresetting fuse (Polyfuse)

unshielded cables
shielded cables

Voltages greater than 30V DC can lead to the defecbofponents.

** Deviations up to 2% (relative to the scale end value) are possible under EMC exposure.

www.kontron-electronics.de



PiXtend V2L-

Connection instructions

The following circuit diagram illustrates the connection of analog current sensors to the analog current inputPidftémel V2L-.

n
e
3J
3
e a =
-3 & cC
J a G
el A
{:—'3.-'---«' | a " t
| & E
| ¢ £ 3
|
- 1 o
e t O
| I r—
I Y [ M
I ' =
| | T
|
| I
: max. 28mA OC
|
| @..20mf, 4.20mA sensars,
| external devices and analag autputs
L L PiXtend U2 -L- GMOs fram PiXtend and
e I l gl | ] external pauer supplus
T T — a i have ta be cannected
use the GNO pins at/near
the corresponding connectars
AIZ Al4 AIS ALS GND GND
0
1
-
1
T <
Figure 74: Simplified wiring diagram: connection of the analog current inputs
¢KS YSIF&dNAY3I OdzNNByild Ff26a8 GKNRIAK | &Kdzyd NBaArAad2me gAGK |

maximum permissible measuring current of 20 mA flows even at very low voltages:
'YFE I WA m F HA Y! T nodn o+

If larger voltages are applied to the input, the current flow increases rapidly over the permitted range and is limited at
approximately 100 150 mA by a selesetting fuse.
Even if such defects are avoided, it is not recommended to let the input currents rise permanently or in normal operat®atbo

mA.
Currents greater than ~20.5 mA cannot be evaluated in the software.

The ground connections (GND) of external power supplies must be connected directly to the GND terminals on the terrainal strip
of the analog inputs.
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6.5.2. Analog outputs

Figure 75: Terminal bloclanalog outputs

ThePiXtend V2L- has two analog voltage outputs. The independent channels can be used to generate output voltages in the range
of 0¢ 10V in 10 mV steps.
Application examples

1 Supply and control of small loads: mIDC motor, LED(s)

1  Function generator (output ddine, rectangle and triangle voltages, etc.)

1  Connection to analog inputs of other control units and power amplifiers

1  Control analog displays

The two outputs are shostircuit-proof and can drive a current of 10 mA in normal operation. The analog outputs are supplied by
the PiXtend's central voltage regulator.

The fine tuning of the output voltage range is possible via the two potentiometers TO and T1BRiXtaed V2L-.
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Property

Type ofoutputs

Operating mode
Conversion method
Nominal voltage range
Load impedance range

Ratedoutput current

Digital resolution
Smallest digital step (LSB)

Max.
measurement error at 25° C **
Temperature Coefficient

Data format

Shortcircuit protection

Permissible cable length

Table 22: Technical datanalog outputs

Value

analog output
according to IEC 61121

Voltage output (AQJ)
String DAC

0-10vV

XM T m

10 mA

10 bit
9.77 mV
51% 60.1V)

50.025% per °C

16-bit integer
32-hit float values

Yes

<3m
<30m

PiXtend V2L-

Comment

for DC voltage (DC)
in the positive range

one converter per channel

Fd m {m 2RI mnz
min. 13.5V VCC

depending on the potentiometer setting

the value range,
depending on thegotentiometer setting

in the range @;50° C ambient
temperature

raw value (righjustified)
output value in V

Short circuit against GND

unshielded cables
shielded cables

Since the analog outputs are fed from the cen®aXtend V2L- supply voltage (1224V), the following

module has at least 13.5V supplied

must be observed: The rated output current of 10 mA per channel can only be drawn when the PiXtend

** Deviations up to 2% (relative to the scale end value) are posgiider EMC exposure.

www.kontron-electronics.de
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Connection instructions

The following circuit diagram illustrates the connection of loads and devices to the analog outputs of the PiXtend.

e SIS | SASSSRESTEISS analog control input
‘@‘-'—«'-J . of a frequency converter ﬂnaloq Outpu'ts
ALX  EE—

S . . .
AGND 1 PiXtend main supply min. 13.5V to ensure
2..18V output range with 1kOhm load

external max. 18mA output current each

PiXtend VU2 -L-

i
|
i
i
i
i
i
i e L B A o)
T RL > 1kOhm
i
i
i
i
i
i
i
i
i
I

———— . A-OUTW B-1

+5U GND AO@ AD1

Figure 76: Simplified wiring diagram: connection of the analog voltage outputs

If the outputs are connected to analog inputs of other control units, power amplifiers (also frequency converters) arthenilar
ground connections (GNDs) of the devices and PiXtend must be connected. A GND connector can be found directly on the terminal
block of the analog outputs.

As with the analog inputs, shielded cables should be used for analog outputs. Thenfimge of the analog outputs is carried out by
Kontron Electronics during the production. However, after a certain time, it may be useful to repeat this trimming:

9 OK OKIyySt KlFa Ala 26y LRGSY(GA2YSHSNY ''hn M LRISYGA2YSiSN.
Procedure for trimming:
T GKS @I tdzS amnzé 2N) GmnHoé ON}¥ g @I fdsSuv Oy 65 &aSi o0& &27Ti
1 Use a voltage/multimeter to measure the voltage at the analog output.

1 Rotate the potentiometer until the exact voltage of 10.0V is displayed on the meter.

1 The same procedure is also for the second channel.

Subsequently, any voltage can be preset by software and output correctly.

A 5V supply output/sensor supply is located on the terminal block of the analog outputs as well as on the terminal hiock of t

analog inputs. This can, for example, be used to supply small sensors (DHT11/22, AM2302 on the PiXend GPIOs) or switches that
lead to the digital inputs. Currents greater than 100 mA should not be drawn permanently. In the case ofarstibidr a

permanent overload, the supply output is protected by a-setletting fuse.

Further information and a connection diagram can be found in the analog inputs section in this document.
The digital to analog converter (DAC) for the AOs is connected to the Raspberry Pi via the SPI. Since the analog oatplitsg AO)

CAN controller share an S#Hipd St SOUG 6/ {mM0OZ | LINBFAE Ydzald 0S8 YI RS# KR2aRaArAdKAa
(default setting).
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Figure 77: Jumper for switching between AO and CAN

As a result, a decision must be made between AO and CAN. Only one of the two devicespzratied at one time. Parallel
operation of both functions is not possible. The jumper may only be moved when the module is turned off.
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6.6. Special Inputs and Outputs
Some inputs and outputs of tHeiXtend V2L- have special functions.

The functions and the associated possibilities are described in detail below. SeiXthed V2L- Software Manual for software
configuration and usage information.

6.6.1. PWM/servo outputs

Figure 78: PWM / servo outputs

The six PWM outputs are located on th@i® connector between the digital outputs and the PiXtend power supply. Ruitiib-
modulated (PWM) signals with adjustable frequency and duty cycle can be connected to these special outputs or connettted direc
to RC servos.

Application examples
1 Position of up to six RC servos
1  Speed control of fans and other DC motors
1 Clock for stepping motor driver
1 Dimming of DC lamps and lighmitting diodes (also highower LEDs)
1 Temperature control of heating elements

1 Precisely adjustable clock source for a variety of electronic applications

/1116
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ThePiXtend V2L- has the following PWM outputs:

PiXtend V2L-

6x PWM with 16vit digital resolutionc PWMOA(POA), PWMOB (POB), PWM1A (P1A), PWM1B (P1B), PWM2A (P2A), PWM2B (P2B)

All PWM outputs have identical electrical characteristics.

Property

Type of outputs

Outputvoltage

Rated current

Rated load

Analog filtering*

Load types

Short circuit current
Rated switching capacity
Shortcircuit protection
Electrical isolation
Status display

Data format

Permissible cable length

Table 23Technical datg PWM outputs

* to limit the edge steepness of the PWM signals, theaftifrequency is at3 dB

www.kontron-electronics.de

Value

digital output, semiconductor
Pushpull

5v DC

2mA

o 1 m

Cutoff frequency: 830 kHz
ohmic

ca. 15 mA

10 mW

Yes

No

No

16-bit integer

<3m
<30m

Comment

for DC voltage
CMOS input

For min. 4.5 output voltage

low-pass 1st order

Short circuit against GND

raw value (righjustified)

unshielded cable
shielded cable
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Connection instructions

The following circuit diagram illustrates the connection of loads and devices to the PWM/digital outputsFoKtaed.

P@A PEB P1iA P4iB P2A P28 GND GND GND GND

5_}",‘_‘“,.__, 5U DHHS PHM=-0UT B8-2 ASB
S B [T [

’ PiXtend U2 -L-

RL > 1kOhm to

ensure TTL-High-Level
RL > 3kOhm to

ensure 4.5U on RL

. I—] oy N— RL > 1kOhm |%|] external

short-circuit
praotected

Figure 79: Simplified wiring diagram: connection of the PWM/servo outputs

In the software (PiXtend Linux Tools (pxdev) and CODESYS Demo project), you can choose between EamlelUDivigrsal and
Frequency Mode.

Here is a brief description of the characteristics/operating behavior:

il

il

Outputs switched off (default settingafter powerup/reset)

In Servo modeFrequency 50 Hz (20ms)#l Y& dahbé GAYS
1 ms: minimum swing of the servo
2 ms: maximum swing of the servo

In the Duty cycle modgthe duty cycle can be freely configured for each channel. The frequency is configured together for
both channels 16-bit PWMs.

In the Universal modethe frequency and the duty cycle can be freely configured for the A channel. The corresponding B
channel is not configurable and runs at half the frequency of the A channel and with 50% duty cycle.

TheFrequency modallows freely adjustable frequencies up to 20 kHz on all four PWM channels. The duty cycle is always
50%.

All further information on the software control of the PWM outputs can be found inRbxé@end V2L- Software Manual.

11118
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Connection of RC model servos:

RC servos usually have three connections.
1. Supply- positive pole
2. Supply- negative pole
3. PWM/pulse

The PWM or pulse input of the servo is connected with PWMxx t@tkeend V2L-.

The supply (positive and negative poles) of the servo should be released completely externally. Servos are usuallyatesigned f
battery operation in RC models and use several amps current for a short time. These peak currents can lead, for exaople, to s
term overload for digital outputs and trigger the safety mechanisms, which leads to unwanted behavior here.

The arrangement and color coding of the cables depends on the manufacturer and cannot be specified generally. The data sheets
and/or connection instructions of the servo manufacturer must be observed.

An external power supply or a rechargeable battery (usually ¥ DC) is required to operate RC model
NOTICE servos. The "+ 5V" of thHeiXtend V2L-/Raspberry Pi must not be used since the servos receive very

high currents (several amperes) at stag, which can lead to a break of the 5V voltage for the PiXtend
and Raspberry Pi.

The break in the voltagsupply, in turn, results in unpredictable behavior of the overall system and therefore also of the I/Os and
interfaces. The Raspberry Pi can crash and has to reboot.

The ground cable of external batteries, battery packs and power supplies used to power the servo must be connected to PiXtend
GND pins can be found on the terminal block of the digital outputs and PWM connectors.

Always make sure that the legal requirements of the country in which they are to be used are observed for accessorid®Guch as
model servos.
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6.6.2. DHT11/22, AM2302 sensors

Figure 80: Temperature and humidity sensor DHT11

It is also possible to connect up to four temperature and humidity sensors externally Rixtend VV2L-. The four PiXtend GPIOs
are used for this purpose.

tKS aSyaz2NB sAlK GKS ylIY
FNRY St SOGNRByAOa RSHE SNA

The sensors are designed for indoor use.
The measurement and electrotechnical details can be found in the data sheets of the respective sensor.

2NJ ! aHonHEé |N
- £ S$& LJ Isendor NI a

Qx f71>

| dz

Qx M-

MMES Aa51 ¢CHH
Gte FTNRY

z e
&
O«

The connection instructions for the sensors are in the chapter GP1Os as digital inputs and outputs.
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6.7. Serial interface

Figure 81: Terminal block connecterserial interfaces

ThePiXtend V2L- has one serial interface:
1 RS23Zlassic serial computer interfaepoint-to-point connection

RS484lifferential serial interface bus system (fieldbus) as used with Profibus, Modbus RTU, DMX and many more

CAN(differential serial interface bus system (fieldbus) known from the automotive sector and from CANopen, J1939 (in
the automation field)

RS232 and RS485 share the UART interface of the Raspberry Pi. It can be beiteaed the interfaces via GPIO.

Further information and details about the individual interfaces can be found below.

11121
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6.7.1. RS232

The RS232 interface allows simple data transfer between two devices-{pginint connection). Th&iXtend V2L- converts the
UART signals of the Raspberry Pi to the rugged RS/EIA232 standards.

Application examples

1  Connection to computer (data transfer or Linux terminal)

1 Data exchange with other control devices, measuring instruments, scales andawitrollers
1  Service access for telephone systems

1  Connection to analog modems and other electronics classics

1 RS232 can be easily converted to USB (external adapter)

The transceiver installed on the PiXtend has proven sticztiit-proof in extensive testing and can withstand overvoltages of up to
+/- 30V at its inputs.

11122
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Property

Type ofinterface

Type of connection
Norm/Standard

Maximum transmission rate

Nominal voltage

Maximum voltage

Shortcircuit current
Shortcircuit protection
Electrical isolation
Input resistance
Status display

Permissible cable length

Value

serial interface, asymmetrical (single
ended)

point-to-point
RS232/EIA232
115,200 baud

IV

30V
520V

518 mA

Yes

No

OFL®d p 1m
No

<3m
<30m

PiXtend V2L-

Comment

wired,
with GND reference

between two devices

depending on the kind and length of the
cable used and the software used

RX to GND
TXto GND

Short circuit against GND

RX to GND

unshielded cables
shielded cables

Table 24: Technical dataRS232

If the specified maximum values are exceeded, transmission errors, functional errors and component
defects can occur.

NOTICE

Switching between RS232 and RS485 transceivers is possible via the Raspberry Pi GPIO18. If the GP10O18 is configuted as an inp
set to LOW level as an output, then RS232 is active. If a HIGH level is set on the GPIO, RS485 is active. RS23Psettiregdefaul
the PiXtend system.
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Connection instructions

e (=]
x X Z RS232
"o g

measurement equipment etc.

TX of one device ls connected to RX
of the other device (line X-ing)

RS232 is a point-to-point connection,
no data-bus. Do nol connect more
than tuo devices together

external

PiXtend U2 -L-

max, data rate depends
————— - _ on cable length
- - ————— and cable shielding
- (see datasheet)

i RX TX GNDGND
RS232

Figure 82: Simplified wiring diagram: connection of the RS232 interface

RS232 is a poktb-point connection between two devices and not a bus system.

The TX line from PiXtend is wiredthe RX line of the opposite. Similarly, RX and PiXtend are connected to the TX line of the
external device (crossingfXg).

For cables longer than three meters, shielded cables should be used. Information and tips on the connection or th@amglicati
shielding can be found in the section Voltage inputs in this document.

With standard settings for the UART interface under Raspbian Linux, the RS232 interface serves as a console. With a terminal
program, the Linux console can be directly accessed from a PC. The following settings must be made in the PC program for the
correct transmission:

Baud rate: 115,200 baud Parity bit: none
Data bits: 8 Flow Control: none
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6.7.2. RS485

The RS485 interface enables data transfer between several devices in a bus system. The PiXtend converts the UARTesignals of
Raspberry Pi to the differential levels of the neissensitive RS/EIA485 standard.

Application examples
1 Participation in an RS48&msed bus system (Profibus, DMX, Modbus RTU

1  Construction of a bus system with other control devices, mamuotrollers, measuring devices, frequency converters and
much more

The RS485 transceiver on the PiXtend is stioctit proof and robust against interference. By means of a jumper directly next to
GKS GSNXYAYIE &aGNRALE F mMHan m GSNXYAYLFGAYy3I NBarAadz2N Oy 0S8 2LJiA

An integrated bias network keeps the bus levels stable, improving immunity to interference. The interface complies with the
"MODBUS over Serial Line" specification.

¢tKS w{nyp AYGSNFIOS KIFI& | Ylydzat o6ftloStSR aaé¢o0v FyR |y Idzi2zYl
switching between sending and receiving on the bus. Further information can be found below.
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Property

Type of interface

Type of connection

Norm / Standard

Maximum transmission rate
(theoretically)

Maximum number oparticipants on the
bus
(theoretically)

Differential output voltage

Minimum differential input voltage
Maximum voltages

Shortcircuit protection

Short circuit current

Overload protection

EMC surge/burst/ESD protection
Electrical isolation

Status display

Bias network

Terminating resistor

Permissible cable length

Table 26: Technical dataRS485

www.kontron-electronics.de

Value

serial interface, symmetric (differential)

Data busf/fieldbus

RS485/E1A485
MODBUS

1 MBaud

32

min. 1.5V
max. 8V

0.2V

-7V +12V
Yes

max. 250 mA
Yes

Yes

No

No

Yes

Yes

<3m
<30m

PiXtend V2L-

Comment

wired
half-duplex

several participants possible

meets the requirements and
ALISOATAOIGAZ2Yya 27
[AySe aLISOATFTAOI GA2
depending on:

the nature, environment and length of t
cables used

the software used

the circuit technology of other
participants on the bus

GAGK YIFEAYdzy f
without load

21 R

input threshold
A or Bto GND
Short circuit against GND

thermal

TVS diode bidirectional

GAOGK pcn m NBaraahgz

MHA MZ LISNJ WdzY LIS NJ

unshielded cables
shielded cables
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NOTICE If the specified maximum values are exceeded, transmission efum&tjonal errors and component
defects can occur.

Switching between RS232 and RS485 transceivers is possible via the Raspberry Pi GPIO18. If the GPIO18 is configuten as an inp
set to LOW level as an output, then RS232 is active. If aleN@lHs set, RS485 is active.

RS232 is the default setting for the PiXtend system.

Connection instructions

FHER R
=N
: RS485 Device RS485 Device RS5485 Device
|
|
e I . - -

‘I m o« & o o« & m o« & RS483
: m | | g He PLES 100 “extensians or
! measurement egquipment etc,
| L | | + | | + ) Termination resistors have ta
! I |1 1 be added at the end af the line
| 1 1 1 {see datasheetd
| Termination on PiXtend
| | | is done by setting "me" nearby
| ond of the line ) jumper 1w position “ON
| termination external o . | |
b PiXtend V2 -L- | ] |

e | APRPRFRPE T7R AT R—

T aseas jusper | and cable ;:r\!‘eldirq
in position "ON" {see datasheet)
8 ] X X GND GND
RS485 &
Figure 83: Simplified wiring diagram: connection of the RS485 interface
Ly GKS w{nyp 0dzAX I GSN¥YAYIFIGAY3 NBaAaliz2NI 2F MHN m &.dzthéd 06S O2
tA-USYR A& 2yS 2F U0UKSaS 0dza SYRAaX UKS 2dzYLISNJI Ydza ThispréverdssS U U 2

unnecessary current flow (power dissipation) at the idle level.

CKS oAl a ySig2N)l ¢ odaAaftd Ayidz tA- G
GLIKFyG2Y OKIFN}YOGSNEE OFYy 06S NBOSAQ
(unwanted change of the logic level).

BYRO &G4 oANIAG BRE2 HKSY 3 S55% M |
SR &8 (KS o0dza &adzoaONAROSNAZ

(@]

Due to the ohmic load of the bus or the bus driver through the bias network, no more than two devices in a bus shouldthave su
bias network.

For serial devices/machineBiXtend V2L-Y 2 Rdzf S& OFl'y It a2 0SS 2NRSNBR gAGK2dzi GKS pc
regard by email atinfo@pixtend.de
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6.7.2.1 Manual and automatic mode of the RS485 interface

:‘O
l.’.‘i"-I“i -
L T ®
& 1

Figure 84: Jumper for send/receive switching of the RS485 interface

The RS485 interface can be operated in two operating modes:
w Automatic send/receive switching
WdzY LIS NJ Ay LJ2 asketting-Ziglre 84) ¢ o RS T I dzf

Sending/receiving is automatically switched over without having to pay any attention to the software or the bus
driver

Particularly suitable for Modbus RTU

Recommended mode for the RS485 interface on the PiXtend

® Manual send/receive switching
WdzYLISNJ AY LI2&aAGA2Y daé¢ OFAIANNB yno
Switching between send/receive must be done by software
Switching via the Raspberry Pi GP1022 (configured as an output)
I A3K tS@St oamév aSyR
[26 tS@St 6ané0v 2NIDtLhuu & |y AyLdziy NBOSAOSR
In someapplications, it may make sense to send and receive data on the bus via software

This is only recommended for advanced users with special requirements
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6.7.3. CAN

The CAN interface enables differential data transfer between several devices in a bus system. The Raspberry Pi maniiges the CA
controller via the SPI interface and additional GPIOs of the Raspberry Pi. The differential signals make the CAN tatas toleran
electromagnetic interference.

Application examples

1 Participation in a CAN based bus system (CANopen, DeviceNet, J1939 ...)
1 Construction of a bus system with other control devices, mametrollers, measuring devices and much more

1 Data connection to control units/microontrollers in the automotive sector

The CAN transceiver on the PiXtendriertOA NOdzA G LINB2F FyR NBodzad | 3AFAyad AydSNFSNBE
with 29-bit identifier (CAN 2.0B). The interface can be activated via jumper. If CAN is active, the two analog outputs (AO) cannot be
used. CAN and AO share thealhus and cannot be used simultaneously.

I 2dzYLISNJ RANBOGEe ySEG (2 GKS GSNXAYylLf &AGNRALI Oly o0& dzaSR (2
termination).
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Property

Type of interface

Type of connection
Norm / Standard

Maximum transmission rate
(theoretically)

Maximum number of participants on the

bus
(theoretically)

Differential output voltage

Minimum differential inputvoltage
Maximum voltages

Shortcircuit current

Shortcircuit protection

Overload protection

Electrical isolation

Statusdisplay

Terminating resistor

Permissible cable length

Table 27: Technical dat€AN

NOTICE

www.kontron-electronics.de

Value

serial interfacesymmetric (differential)

Data bus / fieldbus
CAN 2.0B
1 MBaud

112

min. 1.5V
max. 3V

v

FA2V
max.p200 mA
Yes

Yes

No

No

Yes

<3m
<30m

PiXtend V2L-

Comment

wired

several participants possible
29-bit identifier

depending on:

the nature, environment and length of
the cable used

the software used

the circuit technology of other
participants on the bus

gAUK pn m f2IR
without load

input threshold

CANH or CANL to GND
to max. +£42V

Short circuit against GND

thermal

MHA MmZ LISNI WdzY LIS N,

unshielded cables
shielded cables

If the specified maximum values are exceeded, transmission errors, funatiooed and component
defects can occur.
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Connection instructions

Figure 85: Simplified wiring diagram: connection of the CAN interface
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The CAN controller is connected to the Raspberry Pi via SPI. Since the analog outputs (AO) and the CAN controllerlstiipe an SP
select (CS1), you must first switch to the CAN controller. To do this, the jumper (figure 86) is set to the "CAN" position.

o
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