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1. About this Documentation

Keep thislocumentation in a safe place for future referetice

¢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; tasiacludes any updates and/or changes to this
documentation.

1.1. Scope of Application

This documentation applies only to the software components specified in the table of contents and to the foRaMtengd elO
devicegtypes:

- PiXtend elMigital One Basic (Article 50199 007)
- PiXtend elQ Digital One Pro (ArticlePiXtend elGAnalog One Basic (Article
- PiXtend elQAnalog One Basic (Article 5019 009)
- PiXtend elQG Analog One Pro (Article 50199 010)

The documents for the previous products can be found on our websliti@d.//www.pixtend.de/downloads!/

1.2. Copyright

This documentation, including all texts and pictures, is protected byrigiy The written approval of Kontron Electronics GmbH,
72663 Grossbettlingen, Germany, must be obtained for any other use, translation into other languages, archiving or other
alteration.

Copyright 2019 © Kontron Electronics GmbH

1.3. Trademarks

Gwl aNB StNA ¢ | yR Ada 232 | NB NBIAAGSNBWRradpdelnyRiSy F NJ & 2F (GKS wlh al
G/ h59{,{¢ FTyYyR Ala 232 | /BartsB@araiGmBHMBViRcodedyd.cBIS Y NJ & 2F (GKS o

Gt A- GSyRéEyRSAGA 232 I NBE NBIAAGSNBR duviw.Rostioneldtranicede (KS Y2 y i NI
G! +wéx al¢yS3aré yR Ada f 2vad.atnéldmMicoehip TarBoldgy_CompddaidR S Y NJ & 2 F (K&

www.microchip.com

G580AlYyé YyR dawlaLldAlyé I NBE NBguvavidlebbdory G NI RSYFNja 2F GKS 580
GLH/ & | y Registetet madetarks bEBIXPNSemiconductprsvw.nxp.com

G! NRdzAy2¢ A& |+ NBIAAGSNBRvaidNdoBcSYF N] 2F GKS ! NRdzAy2 | D

"Android" and its logo are registered trademarksGogle LLEwww.google.com

Gaz2zRodzaé¢ |yR Ada f232 | NB NBIAEGSNBRwnotusOBYF N & 2F GKS a2 R0 dz

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

1.4.1. General symbols

NOTICE NOTICE indicates a particular characteristic.

ACAUTION CAUTION indicates a hazardous situation which, if not avoided, could resuttdnor moderate injury.

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

1.4.2. Special warning symbols

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

Electric Shock!

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

ESD Sensitive Device!

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

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

2.1. Subject to Change

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

2.2. Intended Use

PiXtend el@levices fulfill thefunction of input and output units for electrical signals. Sensor signals can be detected, evaluated and
actuators can be activated. The specifications of the inputs and outputs comply with the international standard for prdgleamma
logic controllers, PLAEC / EN 61132. In addition, the devices comply with the EMC requirements of Zone B (general industrial
environment) from the cited standard.

Communication between thBiXtend el@nd other devices a performed \deserial interface (RS485 / EIA485). It is a bus system in

which up to 32 participants can communicate with each other.Fiéend elGF dzf FAf £ & (G KS Fdzy OldAzy 27F |«
(also known as a networkyhis means that information can be sent to or requested from devices. A slave device always only
0502YSa OGAGS 2y GKS o0dza AT AG Aa RRNBaaSR o0& | atddtada G SNE X

transfer between the slavdevices. Possible master devices for Bi&tend elQlevices are personal computers (PC), industrial
controllers (PLC, IPC), Raspberry Pi computers, Arduino computers, embedded devices, specially equipped smadphbles a
and many more computer systems that have an RS485 interface or can be retrofitted with this kind of interface.

Of particular importance is the combination BiXtend el@levices with the PiXtend \(P- controller. This is the reference bus
master recommended by Kontron Electronics. Pidétend elQ@levices are able to use two protoceld a 2 Ro dza w¢ ! ¢ |y R
Gt A- 09[R LSLKHINR G202t éd . aA 0 aStiaAay3aa F2NI 2LISNIGA2y 2y (KS
are set using mechanical switches on the device before use. The intelligence of the modules, data processing, bus cammunicati

I/O control, etc. is provided by a central miecontroller installed on each of the devices.

¢KS LINPIN}IYYAY3I 2F AylLdziazr 2dzildzia | yR aLISOALE FdzyOlAaz2ya Oy
the company 3S Smart Software Soluti@rabH.

K
d

(@]}

Kontron Electronics also offers other automation, IT and home automation programming languages and systems that customers can
use to controlPiXtend elQ@levices (C, C ++, C #, Python, Java, FHEM;REIE Instructionsnd examples have been created by

Kontron Electronics for this purpose. Both protocols are disclosed and can be implemented by the cugtdimgr own

responsibility- in other programming languages and systems.

Unlike previous Kontron Electronicsopiucts, thePiXtend el@levices are delivered exclusively as finished devices that are ready for
use and do not require final assembly by the customer.

PiXtend el@levices are desiged for dry indoor environmentsprotection classes 1P20 (ePLC Pro) and IPOO (Basic). Operation
outdoors and in humid/wet rooms is not permitted, except when devices are installed in a suitable housing. The devices are no
designed for hazardous areasgafety critical systems / installations with particularly high requirements.

PiXtend el@levices can be used in industrial/commercial environments, in educational facilities and in residential areas alike.

Intended ugs are:
1 Mechanical, plant and equipment engineering and construction
1 Testing equipment
1 Laboratory and production automation
 Home automation / smart home

1 Prototyping in industry (development departments)

"7
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1  Use in education (technical schools, colleged universities)
1 10T (Internet of Things), lloT (Industrial Internet of Things) concepts and solutions
1 Industry 4.0 concepts and solutions

1  Mobile applications auxiliary functions in the automotive sector

Apart from this PiXtend elQ@levices are suitable for all persons aged 14 and over who have read and understood the safety data
sheet and the manuals.

Use in educational facilities must be supervised by qualified and authorizednpets®ower supplies and accessories used must
be approved for the country in which tH&iXtend el®ystem is to be installed and used.
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2.3. Technical Condition

EachPiXtend elQ@levice is supplied with a preefined configuration, independent of its model:
PiXtend elMigital One

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

1 Address: 1, Baud rate 19,200 baud, Parity bitne®top bit: 1 (8E1)

1  Termination inactive, Mode/Protocol: Modbus RTU

1  The microcontroller firmware is always the latest version released by Kontron Electronics. The current version and

information about changes ("change log") can be found orveelssite

PiXtend elQAnalog One

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

1 Address: 3, Baud rate 19,200 baud, Parity bit: even, Stop bit: 1 (8E1)

T  Termination inactive, Mode/Protocol: Modbus RTU

1 The microcontroller firmware is always the latest version released by Kontron Electronics. The current version and
information about changes ("change log") can be found orveelssite

Each device is available in two different versions:

Basic
1 Basic version without housing
Pro

1  Professional version with stainlesteel cover and DIN rail housing

If you need another version or a different hardware and software coatlin, please send your request directly to us
(inffo@pixtend.dé.

119
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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 desctilpethis document. A safety data sheet is included with each product in paper form
(multilingual).

Warning:

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

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

/110
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2.5. Safety information

Read the complete document and the safety and connection instructions before connecting or opBitiegd elQlevices. Save
this document even after you have set upamponents.

Kontron Electronics GmbH does not accept any liability for damage of any kind resulting from
disregarding the data sheets and operating instructiof$e guarantee and warranty claim will be
void if the data sheets and operating instructicare disregarded.

ACAUTION

1 PiXtend el@levices may only be operated with the specified voltage (24V DC £20%) and a power supply with the VDE and
CE mark (for Europe). The power supply must comply with the legal requiremehesafuntry in whicHiXtend elGs
used.

1  The device is only designed for use in dry and clean rooms and is not suitable for outdoor use or in damp areas.
w The permissible operating temperature is between 0° C andC60°

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

w PiXtend el@evices must not be used in the vicinity of flammable liquids, gases or dusts.

w Only original or recommended spare parts may be used for repairs. If anything is unclear, contact Kontron Electronics
support@pixtend.de

w No 230V, 115V alternating voltage or any other dangerous voltage greater than 50V may be connectd? Xtethe: elO
Caution: Dangerous to life!

w PiXtend el@nd the accessories are to be kept out of reach of children under 14.

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

/111
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2.6. Disclaimer

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

2.7. Contact Information

Our postal address:

Kontron Electronics GmbH
Kantstrasse 10

72663 Grossettlingen, Germany
Howto reach us:

Tekphone +49 7022 40570

info@kontronelectronics.de
www.kontron-electronics.de

2.8. Assistance

A lot o information, tips and tricks can be found in our support forumhétps.//www.pixtend.de/forum/.
If any questionsemain unanswered, please first check the manuals and the FAQs on our website.

If your question is still not answered, contact us byail Support@pixtend.dg You will receive an answer as soorpassible.

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

3. Basic knowledge

This chapter covers the basic knowledge that is needed to usBiXtend elOPower supplyBus topology, wiring and bus lines are
described in detail below.

Especially if you have no or only little experience with RS485%¥stems, the following information is important for the safe and
reliable operation oPiXtend elQ@levices.

/112
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3.1. Power supply

All PiXtend el@evices are operated with a nominal supply volta§@4V (DC). The exact specifications and connection instructions
for a suitable power supply can be found in chapters 5.4 Connecting the power supply and 7 Technical Data and Connection
Instructions.

This chapter deals with the topology of the powepply of several elO devices connected in an RS485 bus/network.

bua cable - A, B. GND

5] 1) CE 3 B Lo T Ce W 11 €€ ¢
WU LU WL 51 A0 SR
&
Zpixtend &10 || Zipixten % PiXtend 210 % piXtend £10
] - == -‘-_ - - - \ “ - '

0.75 mm* cable
—
Powar Supply Powar Supply
terminal blocks 1sV/230V
AC
- =
| DIN rail - m
- 13
GND ey M
' 4V0C
L
'
L g '
L
R '
potential equalization :
GOOD
WIRING!

Figure 1: Topology of the power supply

Figure 1 shows the correct wiring, power supply topology for sef®ikiend elQlevices. Each device is connectegarately to a
common supply or ground point with its own lines.

The cable crossection, especially of the ground cables, should be much larger than the signal lines for the RS485 bus. The reason
for this is that the supply current of the modules (compaely large current) should be discharged via the supply connection and
not via the GND connection, which belongs to the RS485 network.
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Ideally, a separate power supply is used for the digital outputs oPiKéend elMigital One device. A separate fuse for the supply
of the outputs is also a legitimate option. In any case the supply connections of the outputs are connected to the polyearsiipp
a GND line.

If the modules in a network are spatially separated, oriff itecessary for other reasons to use several power supplies for all bus
participants, the ground (GND) of all power supply units must be connected to each other at a central ground point afidea suit
line - potential equalization.

Figure 2 shows typitaviring mistakes with regard to the power supply of the modules.

dddd able -4, 8, GND R
iri] W] 0 CE ¢ 73 DL 3
IR it W LU
ZiPiXtend 210 PiXtsnd &0 % PiXtend 210 % PiXtend ¢10
- “‘.‘ 'ﬁm‘-uo&;:o: aﬁa % - ] W ‘¢

oo o i

Power Supply

Powar Supply

115V /230V
AC

tarminal blocks

DIN rail

111

GND 8V

26V0C

WIRING! '
Figure 2: Topology of the power supglyypical mistakes

At first glance, it may make sense to bridge (to loop) the supply voltage and GND from one module to thHewexer, this leads
to voltage drops on the lines, especially when using small cable-seatisns and many devices. The result may be that the
required minimum voltage is no longer applied to a part of the modules and the devices do not or no logdeifiiiltheir
function.
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I LI NIOAOdzZ  NY¥ @ aASNR2dz2a SNNERNJ 200dzNE 6KSyYy (G(KS Db5 f AicBairada aal
GND connection is already made at the RS485 connections. However, under no circumstancessoyitreurrent of the
modules be routed via this connection. This may cause transmission errors, erratic communication behavior and possibly
overloading, especially with thin bus lines.

Similarly, the potential equalization between several power supfeéD connection between all power supplies powering devices
on the bus) must not be omitted!

Summary:
w If in doubt, increase the cable cressction for the supply connections
(we recommend 0.75 or 1.00 mm?)
w Separate wiring of each module from the siyppoint / ground point
w Supply of the digital outputs also with two lines that have an external fuse
w Connect GNDs of all power supplies together (central ground point)

w Separate GND line for supplindependent of the RS485 lines

/115
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3.2. Bus topology and wiimg

PiXtend el@levices communicate via aviire RS48%etwork. This must be done as a line structure / bus structure. The topology
(see figure 3) must be adhered to in order to ensure efree bus operatiort over longertransmission distances and baud rates.
In order to implement the bus structure in the best possible a}tend el@rovide each of the RS485 signals twice on terminal
blocks. This reduces the "stub lines" to a minimum and enables high transmission rates.

The recommended structure of the RS485 network Witktend elGlaves and a PiXtdrV2-L- master is shown in the following
figure.

Termination
Termination

bavedibassadiliavelis,.

- : 20 FERR e | s Y ), o RN AR § CETERE ERE e b
PiXtend V2 -L- PiXtend el Analog One PiXtend elO Digital One
~ Bus Master - ~ Bus Slave - - Bus Slave -

Figure 3: Bus topologyRS485

A terminating resistor is activated at the beginning and at the end of the bus structure.

This bus structure is no longer so widespread in use today. Usually, netwersstap as a star (example: Ethernet with RJ45
connectors and switches/hubs). A star connection could also be setup with RS485, but this should be avoided! These and other
typical wiring mistakes are shown in figure 4.

g LY e bees s
L 1]

PiXtend V2 -L-
~ Bus Master -

PiXtend elO Analog One
- Bus Slave -

BAD WIRING &

g Vad

terminal blocks

DIN rail

Figure 4: Bus topologyRS48%; typical mistakes

There are different network topologies. However, star, tree, ring and mesh networks are not suitable for RS485 and tiscefore
not for PiXtend el@onnections. RS485 is always set up as a life @bus structure.
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All participants within &iXtend eletwork need the same ground reference. Without a common ground, there can be
transmission problems and, in the worst case, a defect in the RS485 driver. Ibif) please contact PiXtend support via email with
a detailed description, sketch and wiring diagram at support@pixtend.de, to prevent such problems from occurring.

The GND connection (GND/C) of the RS485 interface is not suitable for potential equalatites on these connections serve
only to increase interference immunity and are optional (not optional for Modbus). Equalizing currents, as an example between
different parts of an industrial plant, must never be routed via the GND/C connections BR%@85 interface. Similarly, these
connections are not intended or suitable for the shielding of cables.

Another common mistake has to do with the termination resistors (termination). Either no terminators are used or thethare in

wrong place on the rtevork. Too many (more than two) terminating resistors have a negative effect on the data transmission. The
O2NNBOG gl & G2 GSNINAYL i Sondaleadhkrid kf thé Bug lindNsBucthird G 2 NE 6 A GK MHAM

Summary:
® Aline or bus structure has to beed
0o a[22LX GKS aR®BshddlO t AySa (G2 (GKS
o No stub or star structures
w All devices on the bus / network require a common ground reference

w GND (3wire RS485) is mandatory for Modbus, otherwise usually mostly ueefather protocols, but not mandatory

w CSNINAYIlIGAZ2Y NB&EAAG2 Nt the beginmingland&iite énidl bf ghe bugstrucirdl) 6 dza
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3.3. Buslines
If an RS485 bus is operated over large distances and in industrial environments (large currentsamgangydisturbances), we
recommend the use of shielded cables. For a Modbus compliant structure, shielded cables must always be used. The dbéeld must

connected to PE (protective earth / ground) at one point, usually at or near the bus master.

Unshidded cables can only be used practically and reliably in moderate EMC- aféies, laboratory, partly in the building
services, within small machines or devices.

Basic specifications for cable lengths and cesdions for the RS485 bus can be foumdhapter 6.3.

It is not possible to provide a generally applicable solution for shielding, shield connection and wiring that is suitalgeyfo
application. At this point, we only give tips and suggestions so that you can assess your specitoapplic

cable shield shield
/ connection

...........

o o

“dpixtene. I 4 | | v .
Pé} | — Xtend &l0  PiXtend €l0
e . e

..... MARRLM n e ks n g wadise

i
e 0 CERNNY O B SO I FERERNRINY) |

Figure 5: Shielded bus cableshield connection

The shielding of the cables used is connected to PE (protective earth / ground) / FE (functional earth). Special eantisirzgndla
shielding connections exist for this, which amnected, for example, on a DIN railose to the bus master.

Whether the shield is necessary at one or both ends of the line depends on the type of interference that is to be redecedalA
statement or recommendation is not possible here. We ligugtart with the onesided shield connection and adapt it later if
necessary. For serial devices/machines, which are always constructed in the same way, different combinations can be tested an
compared during the test phase.

The minimum cable crossedion (wire size) is 0.2 mm2 (AWG24), but we recommend using 0.25 mm? (AWiG28)e differential

pair (A and B) and for the bus GND. Twisted pair cables are very well suited for the differential pair, but are not nétessary

general, control cables thout shielding (LIYY) and with shielding (LIYCY) are recommended. These can be purchased cheaply from
various manufacturers.

Summary:
® Modbus compliant structure
0 At one point, there must be a connection between GND of the devices and the grounding aor(RE):
0 Shielded cables must be used
0 The shield of the bus line must be connected to the grounding connector (PE) at oneigedalty at the bus master
w The design of the shielding must beaealuated for each application
w Shield connections for DINil&afrom electronic dealers

w Use at least 0.2 mm2 (AWG24) cables

w Use LIYY or LIYCY cables or twisted pair cables
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4. Package contents

Please check the package contents after receiRixgend elQlevices and accessories.
On thefollowing pages, you will find lists of contents and images with an overview of the contents.

Be careful when unpacking and handling electronic components such &Xtend el@without housing
parts). Electronic 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 witlelectronic components and solder contacts / soldering surfaces.

We check each device and accessory before delivery (function tests, quality control, weight check). If a piece is eassitef, b
know by email (nfo@pixtend.d¢ and we will immediately send you a replacement.

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

/119
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4.1. PiXtend eligital One Basic

Article number: 50199 00RiXtend elMigital One Basic version without housing

Pieces Description Additional Information
1 PiXtend elO Digital One Basic device

8 Jumper Standard, black

1 Safety datesheet multi-lingual

Table 1: Package contenRiXtend elMigital One Basic (Article 50199 007)

)

mEmEE e

3y 443333

PiXtend elO

SAFETY GUIDE

Figure 6: Package contents:
PiXtend elMigital One Basic (Article 50199 007)

www.kontron-electronics.de
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4.2. PiXtend eligital One Pro

Article number: 50199 00&iXtend elMigital One Pro version with housing

Pieces Description Additional Information Part
Below

1 PiXtend elO Digital One PRO deviegth housing 1

8 Jumper Standard, black 2

1 Safety data sheet multi-lingual 3

Table 2: Package conteniiXtend elMigital One Pro (Article 50199 008)

3 1
PiXtend elO {43313 1XX333) 553
SAFETY GUIDE
2
Figure 7: Package conteniiXtend elMigital One Pro (Article 50199 008)
1121
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4.3. PiXtend elQAnalog One Basic

Article number: 50199 00®iXtend elGAnalog One Basic version without housing

Pieces Description Additional Information

1 PiXtend elQAnalog One Basic device

4 Jumper Standard, black
Safety data sheet multi-lingual

Table 3: Package conteniiXtend elGAnalog One Basic (Article 50199 009)

PiXtend elO

SAFETY GUIDE

. "N

Figure 8: Packagmntents:

PiXtend elQAnalog One Basic (Article 50199 009)

www.kontron-electronics.de
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4.4. PiXtend elQAnalog One Pro

Article number: 50199 01BjXtend elQAnalog One Pro vsion with housing

Pieces Description Additional Information Part
Below
PiXtend elO Analog One PRO dexiggth housing 1
4 Jumper Standard, black 2
Safety data sheet multi-lingual 3

Table 4: Package contenfiXtend elGAnalog One Pro (Article 50199 010)

PiXtend elO

SAFETY GUIDE

Figure 9: Package contents:
PiXtend elQAnalog One Pro (Article 50199 010)
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4. 5. Accessories

The following accessories can be used Witend elQlevices. The combination of the cable set and RS485 USB dongle allows for
the easy connection of twBiXtend el@evices to a computer Wi a USB port. This is particularly suitable for test setups in offices
and laboratories.

45.1. Cable set without termination
Article number: 30199 010

Pieces Description Additional Information part
Below
Connection cable-pin with DSUB onnector om
1 (compatible with all PiXtend elO devices and accessories ’ 1

i 2
Article 30199 01t RS485 USB dongle) LiYY, 0.25 mm
. . 0.3m,
1 3-pin connection cable LiYY, 0.25 mm? 2

Table 5: Package contents: Cable set without termination (Ag2199 010)

Figure 10: Package contents: Cable set without termination (Article 30199 010)

The cable set without a terminating resistor is the right choice if the RS485 USB dongle is not at one of the bus ends.

1124
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4 .5.2. Cable set with termination
Article number: 30199 009

Pieces Description Additional Information Part
Below
Connection cable-pinwithD{ | . ¢ 02y y SOi om
1 terminating resistor LiYY, 0.25 mm? 1

(compatible with all PiXtend el@evices and accessories

Article 30199 01% RS485 USB dongle) MHA M USNYMAYEUAYS

0.3 m,

1 3-pin connection cable LiYY, 0.25 mm2

Table 6: Package contents: Cable set with termination (Article 30199 009)

Figure 11: Package contents: Cable set with termination (Article 30199 009)

The cable set with a terminating resistor is the right choice if the RS485 USB dongle is at one of the bus ends. An external
connection of a terminatingesistor is therefore not necessary.
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4.5.3. RS485 USB dongle
Article number: 30199 011

Pieces

Description

RS485 USB dongle
(for the connection oPiXtend el@levices to a computer
with an UBS port)

Connection adapter with screw terminals

USB connection cable/extension

Table 7: Package contents: RS485 USB dongle (Article 30199 011)

PiXtend elO

Additional Information PEL
Below
USB 2.0 Standard 1
FTDI chip
2
0.8m 3

Figure 12: Packagmntents: RS485 USB dongle (Article 30199 011)

This can be perfectly combined with the PiXtend elO cable sets (article 30199 009, 30199 010) and is compatible with the most
computers (Raspberry Pi, other embedded devices, P@@3Mmdows or Linux operating system, smartphones and tablets with
Android operating system and (micro)USB OTG cable etc.

www.kontron-electronics.de
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5. Installation

This chapter describes stdqy-step all points to install youriXtend elOPlease readhe entire chapter first and observe the
relevant connection notes in chapter 7 Technical Data and Connection Instructions before you work wikiXyend elGystem.

See section 5.1 for information oampers andswitcheson the PiXtend elOThePiXtend el®oard can be configuredith just a
few simple steps. If necessary, a suitable ground connection is also attached to tbe ideséction 5.3.

After the preparatory work, youPiXtend elGystem is ready to start and can be connected to a suitable power supply (section 5.4).
Here are some important tips for the correct and secure connection.

Finally, two examples are used to show hBiXtend elQlevices are connected to the bus master (section 5.6) This means that
from a hardware point of viewthe first test run is about to be performed.

In section 5.7, there are tips for troubleshooting in case something does not work as expected.

1127
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5.1. Setting switclpositions

The switches determine the function and the configuratiodPdftend elOFor initial installation and tests, all switches are preset at
the factory (see page 11). It is not necessary to adjust the factttipgse

All PiXtend elQlevices have two switch blocks with a total of 16 individual switches. All basic settings are made via these switch
blocks.

DIP Block 1 DIP Block 2

i
_— e

~ ADDRESS

on (@

Figure 13: All 16 DBwitches

1 { & A G O terminatirg resistor:
In a RS485 bus system, a terminating resistor is always required at the two buPiftdad elQlevices have an
AYGSaNFGSR GSNXYAYIFGAY3 NBaAal2NE sKAOK Oy 6S OGAQI GSR

AGA2Y & h @méive- dovialila i biseady
AGAZ2Y dahCCéY-dévaliyroyfdcaied & fhie ehd/df tielbds@&tory setting)

O Qx

t 2
t 2

DIP Block 2 - CONFIG

Bunisiuiuis | IS -

Figure 14: DIP block-ZONFI@ bus terminationg setting: off
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The following switches must be set before starting. Adjusting the switches during operation will not result in thd deange.
The change is applied only after a restart of the device (power cycle).

1 { 6 Al OModea ¢
This switch determines the protocol with which the device is communicate.

GhbéyY tA -GS
Gh CCé Y | (defitp

c ax

t2ailirzy YR SLh ! {/LL LINR(G202t
t2arAdAzy dzd we¢ !

LINR (2 O2

DIP Block 2 - CONFIG

L
-
5
g

Figure 15: DIP block-ZONFI@& modec setting: Modbus RT!
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1 {6Al0OK 4sernldeicdxénfiguration:

The configuration of the serial interface consists of a total of six switches. The configurations of the baud rate, number of
stop bits and parity are available for various bus requirements.

DIP Block 2 - CONFIG

Serial Configuration

Figure 16: DIP block-ZONFI@ serial configuration

Select the desired combination of baud rate, parity and stop bit(s) from the following table and then transterrésponding
switch order of the table to the switches of DIP block 2 from left to right according to the assignment 1 = switch Witzh €. s

' bné O2NNBaALRYRa (2 (GKS ah¥Fé LI2aAiA@yNNGEIAY? VIRKES (826 AGGKCK  GAhay €A
the switch is in the upper position. The order of the switches goes from left to right, numbérs 1

Overview of possible serial device configurations:

Number  Baud rate Parity Stop bit 1 2 3 4 5 6
0 19200 even 1 0 0 0 0 0 0
1 2400 none 1 1 0 0 0 0 0
2 4800 none 1 0 1 0 0 0 0
3 9600 none 1 1 1 0 0 0 0
4 14400 none 1 0 0 1 0 0 0
5 19200 none 1 1 0 1 0 0 0
6 28800 none 1 0 1 1 0 0 0
7 38400 none 1 1 1 1 0 0 0
8 57600 none 1 0 0 0 1 0 0
9 76800 none 1 1 0 0 1 0 0
10 115200 none 1 0 1 0 1 0 0
11 230400 none 1 1 1 0 1 0 0
12 2400 none 2 0 0 1 1 0 0
13 4800 none 2 1 0 1 1 0 0
14 9600 none 2 0 1 1 1 0 0
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Number  Baudrate  Parity Stop bit 1 2 3 4 5 6
15 14400 none 2 1 1 1 1 0 0
16 19200 none 2 0 0 0 0 1 0
17 28800 none 2 1 0 0 0 1 0
18 38400 none 2 0 1 0 0 1 0
19 57600 none 2 1 1 0 0 1 0
20 76800 none 2 0 0 1 0 1 0
21 115200 none 2 1 0 1 0 1 0
22 230400 none 2 0 1 1 0 1 0
23 2400 even 1 1 1 1 0 1 0
24 4800 even 1 0 0 0 1 1 0
25 9600 even 1 1 0 0 1 1 0
26 14400 even 1 0 1 0 1 1 0
27 19200 even 1 1 1 0 1 1 0
28 28800 even 1 0 0 1 1 1 0
29 38400 even 1 1 0 1 1 1 0
30 57600 even 1 0 1 1 1 1 0
31 76800 even 1 1 1 1 1 1 0
32 115200 even 1 0 0 0 0 0 1
33 230400 even 1 1 0 0 0 0 1
34 2400 odd 1 0 1 0 0 0 1
35 4800 odd 1 1 1 0 0 0 1
36 9600 odd 1 0 0 1 0 0 1
37 14400 odd 1 1 0 1 0 0 1
38 19200 odd 1 0 1 1 0 0 1
39 28800 odd 1 1 1 1 0 0 1
40 38400 odd 1 0 0 0 1 0 1
41 57600 odd 1 1 0 0 1 0 1
42 76800 odd 1 0 1 0 1 0 1
43 115200 odd 1 1 1 0 1 0 1
44 230400 odd 1 0 0 1 1 0 1

Table 8: Selection tableserial device configuration
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1 {6AilOK addevEeva@idrelsst/ bus address:

A total of eight switches allow addresses to be set in the range from 0 to 255.

DIP Block 1 - ADDRESS

Figure 17: DIP block-BDDRESSdevice addresssetting: Address

tftSras y2a8 GKS
However, all addresses are allowed with the PiXtend elO protocol.

I RRNB & &

N} y3as

fFAYAGEGARZY 27F

iKS

PiXtend elO

a2R. dza

we |

The following table lists all 255 possiblevae addresses, together with the corresponding switch position on DIP block 1 for all 8
O2NNBalLRyRa
position when the switch is in the uppeogition. The order of the switches goes from left to right. Note the numbering, this goes

A AGOKSad ! bne

FTNRY éam T

a6 A00K

M€

G2

Overview of possible serial device addresses:

Devi ce 1
addr ess

0 0
1 1
2 0
3 1
4 0
5 1
6 0
7 1
8 0
9 1
10 0
11 1
12 0
13 1
14 0
15 1
16 0
17 1
18 0

www.kontron-electronics.de

N

P O O P P OO P B OO FP PP OO PP, » OO

w

c o o P P bpP OO O OWFP PFP P » O O O O

ay

I.l

I

O 0O O r B RP R R R P PR O O O O o o o o

G2 GKS ahT7Fe
A6AG0K yéo
5 6
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
1 0
1 0
1 0

Li2aAGA2y 6KSY

~

O O O O O O O O O 0o o o o o o o o o o

(0]

O O O O O O O O O 0O 0o o o o o o o o o
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1

ce

Devi

addr ess
19

20
21

22

23
24

25

26
27

28
29
30
31

32

33
34
35
36
37

38
39
40

41

42

43

44
45

46

47

48

49
50
51

52

53
54
55
56
57

58
59
60
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1

ce

Devi

addr ess

61

62

63
64
65
66
67

68
69
70
71

72

73
74
75
76
7

78
79
80
81

82

83
84
85
86
87

88
89
90
91

92

93
94

95

96
97

98
99

100
101
102
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1

ce

Devi

addr ess

103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121

122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141

142
143
144
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1

ce

Devi

addr ess

145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171

172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
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1

ce

Devi

addr ess

187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222

223
224
225
226
227

228

137
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1

ce

Devi

addr ess

229

230
231
232
233

234
235
236
237

238
239

240
241
242

243
244
245

246
247

248
249

250
251
252

253
254
255

Table 9: Selection tabladevice address (bus address)
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5.2. Jumper settings

The jumpers determine the voltage ranges of BiXtend elGnputs (digital or analog). For initial installation and tests, all jumpers

are preset at the factory. It is not necessary to adjust the factory settings.

To adjust the jumpers, the stainledsti $St 02 @SNJ Yl & ySSR (2 0SS NBY2@OSR o0F2NJ 6KS at
are directly accessible.

Disassembly and assembly of stainlstel cover
If the module has already been installed and tadles have been connected, disconnect the power supply and all other cables
again.PiXtend elQlevices must never be opened during operation.

Unscrew the four M2.5 screws to remove the stainisteel cover. Use a Rlijps PH1 screwdriver. The aluminum DIN rail housing
does not need to be removed to gain access to the jumpers.

IaEE s R D e

RS RS RS REEE) N

Figure 18: Disassembly and assembly of stairdiesd cover
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Completely unscrew the four screws and set them aside. The cover can nemgiberemoved.

After removing the stainlessteel cover, be careful not to touch any electronic

components or internal contacts. Electronic components could be damaged by
electrostatic discharge.

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

On the following pages, there are the descriptions of the jumpers and their effeefsaraely for eachPiXtend elQlevice.

Once you have set the jumpers to your requirements, the cover can be placed back on the spacers of the assembly and attached
with the four screws. When a screwdriver with torque adjustrhis available, tighten the screws to a torque of 0.4 Nm.

1140
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5.2.1. Jumper forPiXtend elMigital One

EachPiXtend elMigital One deviceregardless of which versiotis supplied witteight jumpers. These jumpers can be plugged in
if required:

1 Jumper 5V/24V (digital inputs)
Each digital input has two pins, which can be connected to each other by a jumper. The two left pins belong to DIO, the
next two pins to the right belong tbBI1, etc.

If two pins of different channels are incorrectly connected, this does not lead to a defect. However, signals from one input
are transmitted to the other input, which cdead to unexpected behavior. Check the correct jumper setting before a

signal is connected to the inputs.

If no jumper is plugged in, the digital input is in the 24V range (factory default setting). If a jumper is pluggedhpuytthe i

is in the 5V rangelhe switching levels of the inputs are adapted according to this setting.

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

TETTTT

nsgg'

Figure 19: Jumperdigital inputs in 24V range (factory default)
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5.2.2. Jumper forPiXtend elAnalog One

EachPiXtend elGAnalog One deviceregardless of which versioris supplied with four jumpers. These jumpers can be plugged in if
required.

1 Jumper 5V/10\(analog voltage inputs)

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

If no jumper is plugged in, the analog voltage input is in tikelOV range @ctory default setting). If a jumper is plugged

in, the range of the input changes ta;® V.

The reduction of the voltage range makes sense if only small signals up to a maximum of 5V are to be measured. In this
case, the full resolution is available the reduced measuring range.

Figure 20: 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 remaingri€hé@ange.
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5.3. Grounding conaction (PE)

PiXtend el@levices are supplied with or without housing depending on the version. If the devices are to be used in an area in which
dangerous voltagéscan also occur (example: control cabinetofamaghiny S NBO2YYSYyR G(GKS a4t NPé& @SN
steel cover.

The stainlessteel cover has a special 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 21: Grounding connection (PE) onRivétend el@over

A further grounding connection is also available on the underside of the aluminum DIN rail housing. For safe operatibe, both
cover and the DINail housing must be provided with a grounding connection.

1Generally, voltages greater than 50V (DC or AC) are referred to as dangerous voltages. The most common dangerou$iectiagesisdltage
with 230 or 115V AC. There are also other dangerous voltages.
1143
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Figure 22: Grounding connection (PE) onRiétend el@IN rail house (bottom)

The grounding of the DIN rail housing only via the mounting corhgfti K2dzaAy 3 W TIbh 5L b NJ
sufficient and does not represent a reliable PE connecfitwe. grounding connection (flat receptacle)
must be used!

ACAUTION

In the event of a fault in which a dangerous voltage could be applied to metal parts BiXtend elQthe current flow via the
grounding connection is reliably ensured. The safety mechanisms (miniature circuit breaker, personal protective switcin/éantlt
switch FI) are able to trip and restore the entire system safe state.
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The following points must be observed for the reliable connection of the grounding connection to the cover and for sathese o
PiXtend elO

1 Dangerous voltage greater than 50V may not be connectedhese on thePiXtend el@uring normal operations.
Always connect both metal parts of PiXtend elO Pro devices with the grounding connector (DIN rail housing and stainless

steel cover).

1 Plan the cable crossection forPE according to the connection cresesctions carrying dangerous voltages (at least one
cable with a crossection of 1.5 mm?).

1 Use a cable (stranded wire or wire) with the typical green/yellow color coding to connect the grounding terminal.

f  Useflatreceptacleswitha"snapy y2aSéx gKAOK ayl Ll Ayid2 (K O02@SNJ I yR LM
loosening/removal.

1  Check that the flat receptacle has a tight fit and an electrical connection.
1  The grounding connection must meet the legal requirementhefrespective country in which PiXtend is to be used.

1 If you are unsure, contact a locally certified electrician or contact your local authorities.
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5.4. Connecting the power supply

ThePiXtend el@an be operated with a wide range of power supplies that provide a stabilized output voltage 830¥YDC (DE)
When working directly at a desk with the device, it is easiest to just use a simpleglagrer supply. If th&iXtend elUs installed
in a control box or cabinet, a power supply for DIN rail mounting is recommended.

Please refer to section 5.5 Connection of alternative power supplies if you want to use power supplies other than thdssddescr
below.

The exact requirements for a power supply can be found in chapter 7 Technical Data and Connection Instructions.

NOTICE Always ensure that the power supply used complies with the legal requirements of the country in
which it is used!

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

Figure 23Package contents of a power supply from our online shop

2Itis also possibl® work with 12V DC supply voltage with some restrictions. Further information in chapter 6.6 Operation with 12V supgpdy volta
11 46
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Most of the plugin power supplies are equipped withfemale connector socket 2.1 mm (inside) x 5.5 mm (outside). This means
that connection to the terminals on theiXtend elQs not directly possible.

We therefore have put together a set which contains all the required/iddal lines for the connection to the PiXtend (V2 controls
and elO expansionsfigure 23). The set can be ordered from amline shop

The set contains the following components:
1 Plugin power supply fixed output voltage 24V DC, 1.04 A
1 Adapter from female socket to terminal blocks
1 Connection wires red and blud.75 mm2, 10 cm length

The adapter is plugged into the female connector socket. The tineswan be plugged into the adapter without tools. To do this,
the buttons on the adapter must be pressed down.

Figure 24: Wire connection to the adapter

Connect the red wire (+) to the connector with the red button, and the blue wjir® the connector with the black button.
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The colors anthe polarity of the power supply match the power supply and adapter from our shop. If you are using your own
power supply and adapter, check which connection is + (24V DC +20%{)GMD). The assignment of the plug connectors is not
always the same.

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

Now the connection cables can be connected to yeidtendel@ ¢ KS NBR sANB Aa O2yySOiGSR (2 2y

{ttt[,¢ 602@0SNL k azx// HnNnz -Seefigued2s.2 NROZ (K 0fdzS 6ANB G2 aDb

Figure 25: Power connection to tféXtend eD

/148
www.kontron-electronics.de



PiXtend elO

Figure 26: Power supply connected to fRixtend elO

If the connection cables are reverpeled, the device will not be damaged. TRXtend elChas polarity protection, which prevents
damage to components. However, tRéXtend el@nly works if the cables are connected correctly.

Check the enclosed safety instructions of the respective manufacturer before using the power supply

NOTICE for the first time!

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

ThegreenLEBPA (K GKS f1 0Sf abp+é¢ &GFNIHA&A G2 ftA3IKG dz2lJ FyR aadaylfta (K
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5.5. Connection of alternative power supplies

Apart from the plugin power supply described in detail in the previous section, other power supplies can also be it wi
PiXtend elOAnother example a DIN rail power supphwill be shown in the following section. Please always observe the
associated safety instructions before applying voltage to power supplies oPy¥teand el@nodule.

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

instructions ofthe respective power supply, which must be enclosed in printed form.

While you are working on the connection wires of a power supply, the power supply must never be
ADANGER plugged in!Caution: Dangerous to life!
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If the PiXtend elQs to be used in a control box, cabinet or laboratorygeta DIN rail power supply is suitable for the voltage
supply. This type of power supply usually has to be connected or wired to mains voltage.

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

The following figure shows a 60 W DIN rail power supply, which can be used wRiXteed elO

ercror

Figure 27: 24V; 2.5A DIN rail power supplgreected to the PiXtend elO

With the illustrated power supply (figure 27), the voltage can still be set exactly to 24.0 V with a small screwdriskoultibe
done before the voltage is applied to tiRXtend elOTo do this, measure the output voltage of the power supply using a voltmeter
or multimeter.
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5.6. Connection to a bus master

You have learned on the previous pages how to check the delivery, set jumpers and switches and connect the power supply. Now
your PiXtend el@an be used.

PiXtend el@levices (slaves) are always operated in conjunction with a bus master, which sends data to the slave devices and polls
them. Many different devices can perform the tasks of a bus master.

Below we will show you two possible configurations in detail:
1. PiXend V2-L- as master

2. PC with USB RS485 dongle as master

At the end of this section, you will have prepared the devices to the extent that initial testing with appropriate sofhleeaiext
step. At this point, installation continues in tRéXtend elCsoftware Manual.

If you have problems during installation, you will find approaches to solve them in chapter 5.7.
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5.6.1. PiXtend V2L- as master

The setup described here is suitable as a test setup in the office or laboratory area and should only be seen as aaeainple.
installation in an industrial environment, for example, has completely different requirements and must be designed algcating
important information on this can be found in the chapter Basic knowledge and in the chapter Technical Data and Connection
Instructions.

We use the following components:
1 1x PiXtend V- ePLC Pro (Article 50199 012)
1 PiXtend elQ Digital One Pro (Article 50199 008)
1 - PiXtend elG Analog One Pro (Article 50199 010)
1 ca. £2 meters control wire with 2x or 3x 0.2 mm?2/ 0.25 mm?
1 ca. 3 meters stranded wirered ¢ (1x 0.75 nm?)
1 ca. 3 meters stranded wireblack or blueg (1x 0.75 mm?)

1 Laboratory power supply with settings to 24V, min. 1 A

We assume here that all devices have the default settings. You will find the settiigjXtilend elQ@levices in this document and for
PiXtend V2L- in its hardware manual in thdownload sectiorof ourwebsite

NOTICE Make sure that all the devices listed atisconnected from the supply voltage before wiring and
further work is started.

All three devices are powered by a common power supply. We connected each 24V and GND directly from the power supply or a
common terminal block to the devices. We donotréc6 Sy R T dzNIi K SNJ & f 2 2 LIAfigril éne deevice ) heSnextJ2 6 S NJ &
(refer to the chapter Basic knowledge for details on power supplies).

Now the bus lines can be connected, either witpi or 3pin cable. The cable is split into two parts kattwe can connect one
line between the master and the first slave and another between the two slaves.
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Here we used a-Bin cable with the following colors:

1 brown (BN)Y use as GND connection
1 green (GNY bus signal A (D1)

1  white (WH)Y bus signal B @

PiXtend elO

In this setup, it is irrelevant whether@n or 3pin cables are used. Withf@n cables, the GND is omitted. The current path for GND
is provided by the common power supply and sufficient for the test setup. If the bus is to be Modbus compliang;piseable

with GND (G common) and shielding.

The colors for the individual signals are not required. However, at Kontron Electronics, we always use exactly thesgvaotablé
gAUK 5Lb ntmnn O2f2N) O2RAYI0OR SKISaSI D1 § a6de2 OOKFRIWHFRI Agp dus

We start from the bus master (PiXtend {2 and connect the control line with the mentioned terminals. At the other end of the
wires, we connect to the first elO device. From this device, we loop with the remagiigiog of the control line on to the second
elO device. The bus connections on the elO modules are doutiiedresults in the required line structure of the bus and a simple

FYR ljdza 01 aSédzldd L

R2Sa

y2i

In our example, the wiring now corresponds to the following table:

PiXtend V2L-

Bus master Line #1

GND brown (BN
A green (GN)
B white (WH)

www.kontron-electronics.de

PiXtend elO
Analog One
GND (C)
A(D1)

B (DO)

GND (C)
A (D1)
B (DO)

Line #2

green (GN)
white (WH)

YIE G0 SNAOKA O Oy ROAABE ©Ff N dza

PiXtend elO
Digital One

GND (C) -
ADL) -
B(DO) -
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The setup is graphically shown again in figure 28.

2/3% 0.14 men or 0,25 mm¥ control cable

Termination
~ON"
SN 7 0073 o O O T TN A DY ) | s R :
. ,,,m‘- | R R P 4 BRER

n: . TN (R
o WS
0 4 ' ) v | ;

PiXtend V2 -L- PiXtend elO Analog One PiXtend 210 Digital One
0.75 mm?® cable - Bus Master - - Bus Slave - - Bus Slave -
GND W24V GND +24V GND 24V

Figure 28: Test setwyPiXtend V2L- as master
In the last step, we activate the bus terminating resistors on the first and last bus node of the line structure. In puthéetmeans
that the master is PiXtend V- and thePiXtend elMigital One.
With the PiXtend V2.-, the terminating resistor is activated with the help of a jumper, directly next to the RS485 connection block.
28 480G GKS 2dzYLISNJI i 2Pidekidel@Ehd X ( LI2 aH ES 2 \e2RyUICBKNIKKE Fa Saice 0SS &6 A GOKS
everything is ready to work with the devices.

Installation with software in the first step with a small test progragran be found in th&iXtend elCBoftware Manual.

If the digital outputs of thePiXtend elMigital One are to be used in this configuration, then the supply connections of the outputs
must also be wired.
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5.6.2. PC with USB RS485 dongle as master

The setup described here is &ilile as a test setup in the office or laboratory area and should only be seen as an example. A real
installation in an industrial environment, for example, has completely different requirements and must be designed agcaiingl
important information o this can be found in th® K | LIBaSitNBRGwledge and Technical Data and Connection Instructions.

Now the test setup can begin!

We use the following components:
1  1x computer with USB connection
1 PiXtend elQ Digital One Pro (Article 50199 008)
1 - PiXtend elG Analog One Pro (Article 5019 010)
1 1x USB RS485 dongle (Article 30199 011)
1 1xPiXtend elCCable set with termination (Article 302 009)
1 ca. 2 meters stranded wirered ¢ (1x 0.75 mm2)
1 ca. 2 meters stranded wireblack or blueg (1x 0.75 mm?)
1 Laboratory power supply with settings to 24V, min. 1A

NOTICE We assume here that all elf@vices have the default settings. The def&iXtend elGettings are
described in this document.

Make sure that all the devices listed are disconnected from the supply voltage before wiring and further watkds Btar the USB
dongle, it is sufficient that it is removed from the computer or USB hub.
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The USB dongle used here can be combined with many different computer sysRaspberry Pi computer, Windows computer,
computers with Linux or iOS operatingteyss and a variety of embedded devices.

Both elO devices are powered by a common power supply. We connected each 24V and GND directly from the power supply or a
O02YY2y GSN¥YAYlLIf o0f201 G2 (GKS RS@GAOSad 28 yREomygre devideBolre NextSy R T dz
(refer to the chapter Basic knowledge for more information).

The USB dongle is powered by the USB port of the computer being used. Now the bus lines can be connected. The cable set makes

this step quick and easy. The adapincluded with the USB dongle is not needed. If this is already plugged in on the dongle,
remove it and set it aside.

The longer cable from the cable set has-8W0B 9 socket at one end. This can be connected directly to the USB dongle.
At the other erd of the wires, we connect to the first of the two elO devices. From this device, we loop the short cable from cable
set to the second elO device. The bus connections on the elO modules are dathiide®@sults in the required line structure of the

busg/ R | AAYLI S IyR 1ljdzA O] aSiddzldd LG R2Sa y2i0 YFGGSNI 6KAOK O2yy

In our example, the wiring corresponds to the following table:

USB RS485 Line #1 PiXtend elO Line #2 PiXtend elO
Bus master Analog One Digital One

PiN5 DB g GND (C) GND (C) GND (C) -
Pin 2 connector of | green (GN) A (D1) A (D1) green (GN) A (D1) -
piny  hecableset ' e (wH) B(DO) B(DO)  white (WH) B(DO) -
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The setup is graphically shown agaifigure 29.

PiXtend elO CablaSet

Termination
m
LON"

¥ PiXtend 210

4 s

Computer with
USB-RS485-Dongle
- Bus Master -

W bt s
[ERUURE 3

PRt o) Dot Ove

Pinl Pin2 PinS

white groen brown
B8 A GHND 0.75 mm? cable PiXtend 210 Analog One PiXtend elO Digital One

- Bus Stave - - Bus Slave -

GND v24V GND 224V

Figure 29: Test setiyPC with USB RS485 dongle as master

In the last step, we activate the bus terminating resistor on the last bus node of the line structure. In our setuph#&®Xsend
elODigital One. At the other end, the bus master (USB RS485 dongle), we have already attached the plug of the cable set with
integrated terminating resistor.

ForthePiXtendelG A A G f hy ST 2yteé (KS ac¢é agAiOK KlFLa (2 oS as6AiGOKSR

Installation with software in the first step with a small test progragran be found for several platforms in tRéXtend elO
Software Manual.

NOTICE If you want to use with your own connectors and cables, it is possible. Make sure that the GND cable is
also connected. The ground reference between the elO devices and the computer must always be
established. Beecially if it is a laptop computer. Without a reliable GND reference, transmission errors
or norttransmission may occur.

If the digital outputs of thé®iXtend elMigital One are to be used in this configuration, thiea supply connections of the outputs
must also be wired.
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5.7. Troubleshooting

If the PiXtend el®ystem does not behave as expected, you can find troubleshooting tips in this section.

Problem
After connecting the powesupply to thePiXtendeld y 2 i KAy 3 KI LISy adad ¢KS INBSY [95 dbpzxé

Troubleshooting

Check that the power supply is correctly polarized and set to a voltage between 19 and 30V DC. It must be a pomtbasuppl
outputs a stabilized direct voltage (DC). The exact requirements for power supplies can be found in chapter 7 Techaiwhl Data
Connection Instructions.

Problem
After connecting the power supply with theiXtendelQ the red ("ERR") and orange "COM" LED blinks briefly. Is that normal?

Troubleshooting

Yes, that is completely normal. This is a visual check that signals that thecartroller of the device is programmed. We need

this functionality forproduction and quality control.

The red LED "ERR" should blink continuously, this is a sign that you have selected the Modbus protocol as the modectiaah have s
invalid address. Change the address using the DIP block "ADDRESS" and restart the device.

Problem
¢KS RAIAGHE 2dzilddzia F LILISE NI y2ia G2 62N @ bryhe dofhéeted device @ob & (i NHzS ¢
not react. However, the LED of the respective output lights up.

Troubleshooting
¢CKS RAIAGIE 2dzilddzia Ydzad o6S &adzZldLd A SR &S LI -Ndnth&respectieicaniiect@r2 £ G 3 S
G5L DL ¢! [ourdigital éutpubs e@ch have a single supply connection (VC&)DOX

If no voltage is applied here, there is no voltage at the outputs. The respective LEDO#Qon thePiXtend elGignals the
presence of voltagat the associated connection (range 30V).
The status LEDs of the digital outputs also light up in the active state if no voltage was applieeDl@XCC

Problem
Despite correct settings (DIP switches and software configuration), there is no conatemiwith the device. What could be
causing the error?

Troubleshooting
Check the connection of the power supply and the bus lines again and ask yourself the following questions:

1 Does the power supply meet the requirements or is it possibly overloaddéfective?

1 Are all devices on the bus configured correctly? Maybe two devices have the same address? (This is not allowed and
causes problems.)

1 Are the connections of the data lines correctly connected or inadvertently exchanged?
0 There are often confusits with the designations A and B on the RS485 bus. An explanation can be found in
chapter 6.3.

w Has the bus termination been set correctly? Are there too few or too many activated bus terminations in the overall
system?

« Did you double check the DIP swiés and software configuration?!

/159
www.kontron-electronics.de



6. Technical Data and Connection Instructions
This chapter describes the technical data for the erfiétend elGystem.

6.1. Overviewg Connections and Functions

General- for all elO devices
1 Entire system
1 Mechanics
1 Voltage regulator
1 LED Signals

1  Serial (bus) interface RS485

PiXtend elO Digital One
w 8xdigital inputs
w 8x digital outputs

PiXtend elO Analog One
1 4x analog voltage inputs
1 4x analog current inputs
1 4x analog voltage outputs

1 2x analog current outputs

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

PiXtend elO

Some of the information on the entire system is identical for all elO devices. When information differs, the informatidesribe

device that it pertains to.

Property

Product group

Ambient temperature

Relative humidity

Dimensions

Weight

Power consumption
Protection class
Pollution

(according to EN 6101D)

Max. altitude

Value

Completely assembled devigavithout

housing
Completely assembled devigawvith
housing

0¢60°C
-20¢+70° C

0¢ 85% (not condensing)

96.3 x 101.8 x 21 mm
106 x 105 x 45 mm

ca.81lg
ca. 293 g
ca.83¢g
ca.2%g

typical 1%30° mA, max. 0.2 A
typical 25105* mA, max. 0.2 A

IPOO
IP20

Pollution degree 1
Pollution degree 2

2000 meters about sea level

Table 10: Technical specificationPiXtend el@evices

Comment

elO Digital/Analog One Basic
elO Digital/Analog One Pro

in operation
during transport and storage

In operation or during trasport and
storage

elO Digital/Analog One Basic
elO Digital/Analog One Pro

elO Digital One Basic
elO Digital One Pro
elO Analog One Basic
elOAnalog One Pro

elO Digital One Basic/Pro
elO Analog One Basic/Pro

elO Digital/Analog One Basic
elO Digital/Analog One Pro

elO Digital/Analog One Basic
elO Digital/Analog One Pro

in operation

During operationPiXtend elasic devices must be installed in a suitable housing to avoid direct or unintentional contact with the
electronic components and conductoatns. This manual provides all the information you need to operate your device reliably and
safely.

315 mA idle (bus communication only), 30 mA with activated outputs (DO LEDs), but without loads on the digital Dogplotsds always have to
be added.

425 mA idle (bus communication only), 105 mA with nominal load on all analog outputs
1161
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6.2.1. Mechanics

EveryPiXtend elnas 6 holes for M2.5 screws (diameter 2.5 mm). For of them are for mounting the s&stdel cover. This cover
is premounted on Pro devices.

With allPiXtend elQrersions, spacers (M2.5 thread with external width across flats SW 4) enable the devices to be screwed onto a
mounting plate.

The externatlimensions of the circuit boards are designed for insertion into an aluminum DIN rail haus&gnounted for Pro
devices.

If the PiXtend elQs used without the abovenentioned housing parts (for Basic versionbg spacers ensure a safe distance or
serve as a mounting option in your control box or device.

Below you will find the coordinates of the holes that you need to plan the position for mountingiXiend elGnto yourdevice or
machine.

It is even easier with the 3D CAD data, which can be downloaded free of chargewebsite(in the STEP format).
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Property

Thickness of the circuit board
Dimensions [X x Y]
Printed circuit board

Holes

for mounting the stainlessteel cover:

(all elO devices)

additional holeg; elO Digital One:

additional holeg; elO Analog One:

Table 11: Technical datgPiXtend elQ@ircuit board

PiXtend elO Digital One:

www.kontron-electronics.de

Value

1.55 mm

96.3 x 101.8 mm
Yes

X axis

5mm
5 mm
91.25 mm
91.25 mm

47.525 mm
72.139 mm

47.525 mm
54.613 mm

PiXtend elO

Comment

white, on top side
Y axis

6.5 mm
95 mm
6.5 mm
95 mm

84.04 mm
56.925 mm

84.04 mm
22.635 mm
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PiXtend elO Analog One:

MARRRRRR BRARRRRARNR.

)

(= ‘j
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6.2.2. Terminal block connectors
The terminal blocks on thRiXtend elGare 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 linesyseaéased
via the push button.

Connection data Value Comment

Cable crossection 0.2 mm2¢ 1.5 mm? for rigid and flexible cables

min. - max.

Cable crossection with ferrules 0.25 mm% 1 mm?2 for flexible cables

min. - max. ferrules withoutplastic collar
0.25 mm2¢ 0.75 mm?2 for flexible cables

ferruleswith plastic collar
Cable crossection AWG 16-24
min. - max.

Table 12: Technical datderminal block connectors

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

Figure 30: Terminal block for the power supply

The central power supply on tHeiXtend elQs established via the directly adjacent connections labeled "VCC" and "GND"
(additionally labeled "Supply" on the stainlesteel cover of Pro units).

An external power supply provides tiéXtend elQvith a voltageof 19- 30V DC and a maximum current of 0.2A via this
connection. The nominal voltage is 24V DC. The internal voltage regulator produces stabilized aoucsfiteptoof 5V DC voltage.
This 5V voltage is only used within the module to supply the micogssor, the RS485 bus driver and many other circuit parts.

NOTICE The 5V DC voltage is only intended for the internal supply oPtKéend elQlevice and must not be
used for external purposes!

If your application requées 5V DC in addition to 24V DC, use an external power supply (115/230V AC to 5V) or a DC/DC converter
(24V to 5V).

PiXtend eligital One devices have additional connectors marked "VCC" (on the circuit board) @dO¥ZQon the stainless
steel cover) on the terminal strips of the digital outputs. These are only intended to supply the digital outputs and<ari¢ate
for supplying other electronic devices.
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