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>  PITX-IMX8M - USER GUIDE

Disclaimer

Kontron would like to point out that the information contained in this manual may be subject to alteration, particularly
as a result of the constant upgrading of Kontron products. This document does not entail any guarantee on the part
of Kontron with respect to technical processes described in the manual or any product characteristics set out in the
manual. Kontron assumes no responsibility or liability for the use of the described product(s), conveys no license or
title under any patent, copyright or mask work rights to these products and makes no representations or warranties
that these products are free from patent, copyright or mask work right infringement unless otherwise specified.
Applications that are described in this manual are for illustration purposes only. Kontron makes no representation or
warranty that such application will be suitable for the specified use without further testing or modification. Kontron
expressly informs the user that this manual only contains a general description of processes and instructions which
may not be applicable in every individual case. In cases of doubt, please contact Kontron.

This manualis protected by copyright. All rights are reserved by Kontron. No part of this document may be reproduced,
transmitted, transcribed, stored in a retrieval system, or translated into any language or computer language, in any
form or by any means (electronic, mechanical, photocopying, recording, or otherwise), without the express written
permission of Kontron. Kontron points out that the information contained in this manual is constantly being updated
in line with the technical alterations and improvements made by Kontron to the products and thus this manual only
reflects the technical status of the products by Kontron at the time of publishing.

Brand and product names are trademarks or registered trademarks of their respective owners.

©2021 by Kontron Europe GmbH

Kontron Europe GmbH
Gutenbergstrafie 2

85737 Ismaning, Germany
www.kontron.com
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Intended Use

THIS DEVICE AND ASSOCIATED SOFTWARE ARE NOT DESIGNED, MANUFACTURED OR INTENDED FOR USE OR RESALE
FOR THE OPERATION OF NUCLEAR FACILITIES, THE NAVIGATION, CONTROL OR COMMUNICATION SYSTEMS FOR
AIRCRAFT OR OTHER TRANSPORTATION, AIR TRAFFIC CONTROL, LIFE SUPPORT OR LIFE SUSTAINING APPLICATIONS,
WEAPONS SYSTEMS, OR ANY OTHER APPLICATION IN A HAZARDOUS ENVIRONMENT, OR REQUIRING FAIL-SAFE
PERFORMANCE, OR IN WHICH THE FAILURE OF PRODUCTS COULD LEAD DIRECTLY TO DEATH, PERSONAL INJURY, OR
SEVERE PHYSICAL OR ENVIRONMENTAL DAMAGE (COLLECTIVELY, “HIGH RISK APPLICATIONS").

You understand and agree that your use of Kontron devices as a component in High Risk Applications is entirely at
your risk. To minimize the risks associated with your products and applications, you should provide adequate design
and operating safeguards. You are solely responsible for compliance with all legal, regulatory, safety, and security
related requirements concerning your products. You are responsible to ensure that your systems (and any Kontron
hardware or software components incorporated in your systems) meet all applicable requirements. Unless
otherwise stated in the product documentation, the Kontron device is not provided with error-tolerance capabilities
and cannot therefore be deemed as being engineered, manufactured or setup to be compliant for implementation or
for resale as device in High Risk Applications. All application and safety related information in this document
(including application descriptions, suggested safety measures, suggested Kontron products, and other materials) is
provided for reference only.

ACAUTION Handling and operation of the product is permitted only for trained personnel within a work
place that is access controlled. Please follow the “General Safety Instructions” supplied with
the system.

NOTICE You find the most recent version of the “General Safety Instructions"” online in the download
area of this product.
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Revision History

Revision | Brief Description of Changes Date of Issue Author
1.0 Initial Issue 2021-February-17 hjs
1.1 Jumper J29 and J18 in Figure 4: Front Side corrected 2021-February-22 hjs
1.2 Word2016 issues 2021-March-25 hjs
1.3 Internal audio header (19) in chapter 6.18 added, new Table 8: 2021-July-05 hjs
Switch SW1and Table 9: Switch SW2Switch SW1/2
14 LVDS updates in Table 4 and Table 7 2021-July-20 hjs
1.5 Four Variants in Table 1, Lite-processor removed 2021-November-10 hjs

Terms and Conditions

Kontron warrants products in accordance with defined regional warranty periods. For more information about
warranty compliance and conformity, and the warranty period in your region, visit https://www.kontron.com/terms-
and-conditions.

Kontron sells products worldwide and declares regional General Terms & Conditions of Sale, and Purchase Order
Terms & Conditions. Visit https://www.kontron.com/terms-and-conditions.

For contact information, refer to the corporate offices contact information on the last page of this user guide or visit
our website CONTACT US.

Customer Support

Find Kontron contacts by visiting: https://www.kontron.de/support-and-services.

Customer Service

As a trusted technology innovator and global solutions provider, Kontron extends its embedded market strengths into
a services portfolio allowing companies to break the barriers of traditional product lifecycles. Proven product
expertise coupled with collaborative and highly-experienced support enables Kontron to provide exceptional peace
of mind to build and maintain successful products.

For more details on Kontron's service offerings such as: enhanced repair services, extended warranty, Kontron
training academy, and more visit https://www.kontron.com/support-and-services/services.

Customer Comments

If you have any difficulties using this user guide, discover an error, or just want to provide some feedback, contact
Kontron support. Detail any errors you find. We will correct the errors or problems as soon as possible and post the
revised user guide on our website.
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Symbols

The following symbols may be used in this manual

ADANGER DANGER indicates a hazardous situation which, if not avoided,

will result in death or serious injury.

_ WARNING indicates a hazardous situation which, if not avoided,

could result in death or serious injury.

NOTICE NOTICE indicates a property damage message.

ACAUTION CAUTION indicates a hazardous situation which, if not avoided,
may result in minor or moderate injury.

Electric Shock!

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

ESD Sensitive Device!
This symbol and title inform that the electronic boards and their components are sensitive to

static electricity. Care must therefore be taken during all handling operations and inspections
of this product in order to ensure product integrity at all times.

@ HOT Surface!
Do NOT touch! Allow to cool before servicing.

Laser!
This symbol inform of the risk of exposure to laser beam and light emitting devices (LEDs)
from an electrical device. Eye protection per manufacturer notice shall review before

servicing.

This symbol indicates general information about the product and the user guide.

This symbol also indicates detail information about the specific product configuration.

This symbol precedes helpful hints and tips for daily use.
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For Your Safety

Your new Kontron product was developed and tested carefully to provide all features necessary to ensure its
compliance with electrical safety requirements. It was also designed for a long fault-free life. However, the life
expectancy of your product can be drastically reduced by improper treatment during unpacking and installation.
Therefore, in the interest of your own safety and of the correct operation of your new Kontron product, you are
requested to conform with the following guidelines.

High Voltage Safety Instructions

As a precaution and in case of danger, the power connector must be easily accessible. The power connector is the
product's main disconnect device.

ACAUTION Warning

All operations on this product must be carried out by sufficiently skilled personnel only.

ACAUTION Electric Shock!

Before installing a non hot-swappable Kontron product into a system always ensure that
your mains power is switched off. This also applies to the installation of piggybacks. Serious
electrical shock hazards can exist during all installation, repair, and maintenance operations
on this product. Therefore, always unplug the power cable and any other cables which
provide external voltages before performing any work on this product.

Earth ground connection to vehicle's chassis or a central grounding point shall remain
connected. The earth ground cable shall be the last cable to be disconnected or the first
cable to be connected when performing installation or removal procedures on this product.

Special Handling and Unpacking Instruction

NOTICE ESD Sensitive Device!

Electronic boards and their components are sensitive to static electricity. Therefore, care
must be taken during all handling operations and inspections of this product, in order to
ensure product integrity at all times.

Do not handle this product out of its protective enclosure while it is not used for operational purposes unless it is
otherwise protected.

Whenever possible, unpack or pack this product only at EOS/ESD safe work stations. \Where a safe work station is
not guaranteed, it is important for the user to be electrically discharged before touching the product with his/her
hands or tools. This is most easily done by touching a metal part of your system housing.

It is particularly important to observe standard anti-static precautions when changing piggybacks, ROM devices,
jumper settings etc. If the product contains batteries for RTC or memory backup, ensure that the product is not
placed on conductive surfaces, including anti-static plastics or sponges. They can cause short circuits and damage
the batteries or conductive circuits on the product.

www.kontron.com /77



pITX-IMX8M - User Guide Rev. 1.5
Lithium Battery Precautions

If your product is equipped with a lithium battery, take the following precautions when replacing the battery.

ACAUTION Danger of explosion if the battery is replaced incorrectly.
Replace only with same or equivalent battery type recommended by the manufacturer.

Dispose of used batteries according to the manufacturer's instructions.

General Instructions on Usage

In order to maintain Kontron's product warranty, this product must not be altered or modified in any way. Changes
or modifications to the product, that are not explicitly approved by Kontron and described in this user guide or
received from Kontron Support as a special handling instruction, will void your warranty.

This product should only be installed in or connected to systems that fulfill all necessary technical and specific
environmental requirements. This also applies to the operational temperature range of the specific board version
that must not be exceeded. If batteries are present, their temperature restrictions must be taken into account.

In performing all necessary installation and application operations, only follow the instructions supplied by the
present user guide.

Keep all the original packaging material for future storage or warranty shipments. If it is necessary to store or ship
the product then re-pack it in the same manner as it was delivered.

Special care is necessary when handling or unpacking the product. See Special Handling and Unpacking Instruction.

Quality and Environmental Management

Kontron aims to deliver reliable high-end products designed and built for quality, and aims to complying with
environmental laws, regulations, and other environmentally oriented requirements. For more information regarding
Kontron's quality and environmental responsibilities, visit https://www.kontron.com/about-kontron/corporate-
responsibility/quality-management.

Disposal and Recycling

Kontron's products are manufactured to satisfy environmental protection requirements where possible. Many of
the components used are capable of being recycled. Final disposal of this product after its service life must be
accomplished in accordance with applicable country, state, or local laws or regulations.

WEEE Compliance

The Waste Electrical and Electronic Equipment (WEEE) Directive aims to:

Reduce waste arising from electrical and electronic equipment (EEE)

Make producers of EEE responsible for the environmental impact of their products, especially when the product
become waste

Encourage separate collection and subsequent treatment, reuse, recovery, recycling and sound environmental
disposal of EEE

Improve the environmental performance of all those involved during the lifecycle of EEE

Environmental protection is a high priority with Kontron.
Kontron follows the WEEE directive
You are encouraged to return our products for proper disposal.
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1/ Introduction

This manual describes the pico-1TX board with four processors from NXP: i.MX8M Dual with 1.3 GHz and 1.5 GHz,
i.MX8M Quad with 1.3 GHz and 1.5 GHz. This board will also be denoted pITX-iIMX8M within this Users Guide.

The use of this Users Guide implies a basic knowledge of PC hard- and software. This manual is focussed on
describing the pITX-iIMX8M board's special features and is not intended to be a standard PC textbook.

New users are recommended to study the short installation procedure stated in the following chapter before
switching-on the power.

All configuration and setup of the CPU board is either done automatically or manually by the user via the U-Boot
setup menus.

Latest revision of this manual, datasheet, U-Boot scripts, drivers, BSPs (Board Support Packages) can be
downloaded from Kontron Web Page.
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2/ Description

The board is based on the NXP’s i.MX8M processor with either dual or quad core ARM. It is mechanically compliant
to the Pico-ITX (pITX) specification. Board key features are:

32-bit LPDDR4 3200 MT/s memory (up to 4 GB),

eMMC v5.1 storage (Up to 128 GB MLC/64 GB pseudoSLO),

Support graphic interfaces of 1x mini DP, 1x Internal Dual Channel LVDS Header, 1x HDMI, 2x Internal MIPI-
CSI (2 lanes each) headers,

Tx M.2 B-Key half-size connector with PCle, USB 3.0/2.0 and micro SIM interface,
1x Dual-Stacked USB 3.0 Rear Port,

Tx USB OTG microUSB Type AB socket

Tx USB 2.0 via Internal Header

2x10/100/1000 Gigabit Ethernet Rear Port

Ix 4-wire RS-232 Serial Port via Internal Header

2x 2-wire RS-232/UART Serial Port via Internal Header

1x Internal Front Panel Header for Line-In/0Out and Microphone

1x SPDIF Internal Header

TPM 2.0

1x Internal Header for up to 8x configurable GPIOs

1x 12V Fan Connector

Temperature Sensor

+12 V DC Input via locking barrel-type connector or internal power header

pITX form factor and cooling solution

Built with these functions, pITX-iMX8M Mother Board is ideal for ATM, Automation, Kiosk applications, medical
equipment, industrial automation, financial automation, process control, semiconductor equipment and network
security markets.
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Kontron offers the pITX-iMX8M in five different configurations.

Table 1: Component Main Data

Product Number
44011-0208-13-2

44011-0408-13-4

44011-0216-15-2

44011-0416-15-4

Article

pITX-iIMX8M
Dual Core Industrial

pITX-IMX8M
Quad Core Industrial

pITX-iIMX8M
Dual Core Commercial

pITX-IMX8M
Quad Core Commercial

Description
pITX- iIMX8M with
NXP i.MX8 M Dual Core Cortex®-A53 1.3 GHz with
GPU, VPU and HDR10 encoding, industrial
temperature range, 2 GByte LPDDR4, 8 GByte
eMMC (pSLC), HDMI and LVDS

pITX- iIMX8M with

NXP i.MX8 M Quad Core Cortex®-A53 1.3GHz with
GPU, VPU and HDR10 encoding, industrial
temperature range, 4 GByte LPDDR4, 8 GByte
eMMC (pSLC), HDMI and LVDS

pITX- iIMX8M with

NXP i.MX8 M Dual Core Cortex®-A53 1.5 GHz with
GPU, VPU and HDR10 encoding, commercial
temperature range, 2 GByte LPDDR4, 16 GByte
eMMC (MLC), HDMI and mDP

pITX- iIMX8M with

NXP i.MX8 M Quad Core Cortex®-A53 1.5 GHz with
GPU, VPU and HDR10 encoding, commercial
temperature range, 4 GByte LPDDR4, 16 GByte
eMMC (MLC), HDMI and mDP.

Warning: Please do not operate the pITX-IMX8M without sufficient cooling system.
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Figure 1: pITX-iMX8M Board
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2.2. Scope of Delivery

Table 2: Scope of Delivery pITX-iMX8M

Part
Module

Miscellaneous

Description
pITX-IMX8M
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Quick Installation Guide

Table 3: Scope of pITX-iMX8M Kit

Part
Module
Power Supply

Cooling

Cooling
Software

Miscellaneous

Part No.

1067-1755

1064-7069

1064-8396

Description

pITX-IMX8M

12 V Power Supply: SCM PSU AC/DC 60 W 12 V KYCON (0-
40°0)

Passive Cooler: heatsink with adhesive tape Fischer ICK' S
25X 25X12,5+ WLFT404

Active Cooler
Linux-Image

Foam Package, Quick Installation Guide
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3/ Installation procedure

3.1. Installing the Board

ESD Sensitive Device!
Electrostatic discharge (ESD) can damage equipment and impair electrical circuitry.
e Wear ESD-protective clothing and shoes
e Wear an ESD-preventive wrist strap attached to a good earth ground
e  Check the resistance value of the wrist strap periodically (OK: 1 MQ to 10 MQ)
e Transport and store the board in its antistatic bag
e Handle the board at an approved ESD workstation
e Handle the board only by the edges

To get the board running follow these steps. If the board shipped from Kontron has already components like RAM
and CPU cooler mounted, then relevant steps below can be skipped.

1. Turn off the PSU (Power Supply Unit)

NOTICE Turn off PSU (Power Supply Unit) completely (no mains power connected to the PSU) or
leave the Power Connectors unconnected while configuring the board. Otherwise
components (RAM, LAN cards etc.) might get damaged. Make sure to use +12 V single supply
only.

NOTICE The power supply unit shall comply with the requirements as defined in IEC 62368-1

according Clause 6.2.2 to power source category PS2 "Limited Power Source".

2. Cooler Installation
Normally the cooler is pre-mounted, but in case not, then make sure that the heat paste etc. on the cooler is
intact. Remove plastic foil from heat paste before mounting the cooler. Check for correct orientation. Connect
cooler fan electrically to the FAN_CPU connector. We recommend 4 times M3x10 mm male-female standoffs to
fix cooler to the SBC. This gives sufficient space for any M.2 modules.

3. Mounting the board in chassis

NOTICE When mounting the board to chassis etc. please notice that the board contains components
on both sides of the PCB which can easily be damaged if board is handled without
reasonable care. A damaged component can result in malfunction or no function at all.

When fixing the Motherboard on a chassis it is recommended to use screws with integrated washer and a
diameter of < 5.5 mm. Do not use washers with teeth, as they can damage the PCB and cause short circuits.

4. Connecting Interfaces

Insert all external cables for keyboard, COM, etc. A terminal must be connected in order to change U-Boot
settings.
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5. Connect and turn on PSU
Connect PSU to the board by a +12 V DC 2.5mm 4-pin wafer connector or alternatively connect an external +12 V
DC power adapter to the rear DC jack.

Figure 2: Power Jack (left) and Internal Connector(right)

6. U-Boot Setup
Enter the U-Boot setup, more information in Chapter 7/.

3.2. Safety Requirements according IEC 62368

Take care when designing chassis interface connectors in order to fulfil the IEC 62368-1 standard. Users of pITX-
iIMX8M must evaluate the end product to ensure compliance the requirements of the IEC 62368-1 safety standard
are met:

The motherboard must be installed in a suitable mechanical, electrical and fire enclosure.
The system in its enclosure must be evaluated for temperature and air flow considerations.

The motherboard must be powered by a CSA or UL approved power supply that limits the maximum input
currentto5 Atoanexternal12 Vlocking barrel-type DCjack or to aninternal12 V 4-pin DC power
connector.

For interfaces having a power pin such as external power or fan, ensure that the connectors and wires are
suitably rated. All connections from/to the product shall be with SELV circuits only.

Wires have suitable rating to withstand the maximum available power.

The enclosure of the peripheral device fulfils the fire protecting requirements of IEC 62368-1.

NOTICE The device is Class Il equipment in which protection against electric shock relies upon
supply from Save Extra Low Voltage (SELV) circuits and in which hazardous voltages are not
generated. The device is specified that only on earthed SELV DC Main Supply should be
connected. It is only permitted SELV circuits connect to the device. Only current limited
devices with fuse or circuit breaker for mains current limiting are allowed to be connected.
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3.3. Lithium battery precautions

ACAUTION Danger of explosion if the lithium battery is incorrectly replaced.
e Replace only with the same or equivalent type recommended by the manufacturer
o Dispose of used batteries according to the manufacturer's instructions
VORSICHT! Explosionsgefahr bei unsachgemafdem Austausch der Batterie.
e Ersatz nur durch denselben oder einen vom Hersteller empfohlenen Typ
e Entsorgung gebrauchter Batterien nach Angaben des Herstellers
ATTENTION! Risque d'explosion avec l'échange inadéquat de la batterie.
e Remplacement seulement par le méme ou un type équivalent recommandé par le
producteur
e L'évacuation des batteries usagées conformément a des indications du fabricant
PRECAUCION! Peligro de explosion si la bateria se sustituye incorrectamente.
e Sustituya solamente por el mismo o tipo equivalente recomendado por el fabricante
. Disponga las baterias usadas segln las instrucciones del fabricante
ADVARSEL! Lithiumbatteri - Eksplosionsfare ved fejlagtig handtering.
e Udskiftning ma kun ske med batteri af samme fabrikat og type
o Levérdet brugte batteri tilbage til leveranderen.
ADVARSEL! Eksplosjonsfare ved feilaktig skifte av batteri.
e Benytt samme batteritype eller en tilsvarende type anbefalt av apparatfabrikanten.
e  Brukte batterier kasseres i henhold til fabrikantens instruksjoner
VARNING! Explosionsfara vid felaktigt batteribyte.

e Anvand samma batterityp eller en ekvivalent typ som rekommenderas av
apparattillverkaren.

e Kassera anvant batteri enligt fabrikantens instruktion.

VAROITUS! Paristo voi rajahtaa, jos se on virheellisesti asennettu.
e Vaihda paristo ainoastaan lalteval- mistajan suosittelemaan tyyppiln
e Havita kaytetty paristo valmistajan ohjeiden mukaisesti
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4/ System specifications

4.1. Component Main Data

The table below summarizes the features of the pITX-iMX8M embedded motherboard.

Table 4: Component Main Data

Motherboard pITX-iMX8M

Form factor

Pico-ITX (100 mm by 72 mm by 1.6 mm/Length x Width x Thickness)

Mechanical
Dimensions with
cooling

100 mm x 72 mm x 41 mm (Length x Width x Height)

Weight pITX-IMX8M: 70 g

Passive Cooler: 155 g

Active Cooler: 153 g
Processor Onboard CPU variants, SKU dependent:

8M Quad (1.3 GHz/Industry)

8M Quad (1.5 GHz/Commercial)

8M Dual (1.3 GHz/Industry)

8M Dual (1.5 GHz/Commercial)
SPI Flash Winbond W25Q128

Macronix MX25L128
Micron N25Q128

EEPROM Atmel AT24C32 for board information
Memory up to 4 GB LPDDR4 3200 MTps Memory Down
eMMC up to 128 GB MLC or 64 GB pSLC eMMC Memory v5.1
Onboard Controllers
Display Bridge DSI - DP

DSI - LVDS
USB Hub Tx USB3.0 Hub
Audio Tx Cirrus WM8904 Audio Codec
Ethernet 1x10/100/1000 Gigabit Ethernet PHY

1x 10/100/1000 Gigabit Ethernet Controller (1210/1211)
Serial Port 3x Texas Instruments MAX3232 RS-232 Transceiver

Temp Sensor

1x Texas Instruments LM75B

Fan Regulator and
Monitor

Tx Maxim Integrated MAX6650

TPM Infineon SLB9670XQ2.0
Input /Output
PCle 1x PCle from M.2 B-Key Half-size connector
Storage Tx eMMC v5.1 with up to 128 GB MLC/64 GB pseudoSLC capacity
Tx microSD card interface
Ethernet 2x10/100/1000 Gigabit Ethernet with integrated magnetic and LEDs at rear |/0
uSsB Tx USB 2.0 OTG microUSB type A/B

Tx Dual-stacked USB3.0 at rear 1/0
Tx USB2.0 from internal headers
Tx USB 3.0 from M.2 B-Key half-size connector
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Power 1x Locking barrel-type DC Power Jack
1x Internal 4-pin Power connector

Display The pITX-IMX8M utilizes the iIMX8 M HDMI 2.0a and MIPI-DSI display interfaces.
The following use cases are support by iIMX8 M:
Dual display
- HDMI driven by iMX8 M internal Display Controller, with video playback support on HDMI;
- MIPI driven by iMX8 M internal LCDIF, without video playback support on MIPI
Single display
- HDMI driven by iMX8 M internal Display Controller, with video playback support on HDMI
- MIPI driven by iMX8 M internal Display Controller, with video playback support on MIPI
- MIPI driven by iMX8 M internal LCDIF, without video playback support on MIPI.
Note: Video playback requires iMX8 M SKU with VPU.

- HDMI HDMI 2.0a at rear /0 with ARC
Suitable for resolutions of 640x480p60, 720x480p60, 1280x720p60, 1920x1080p60,
3840x2160p60, and 4096x2160p60

- Mini DP Mini Display port at rear 1/0 (available on Commercial SKU only) via MIPI-DSI Bridge.
Suitable for resolution of 1920x1080p60 or 1800x1200p60

- LVDS Dual channel LVDS at internal header (available on Industrial SKU only) via MIPI-DSI Bridge.
Suitable for resolution of 1920x1080p60 or 1800x1200p60
Note: Only AU Optronics G215HVNO1.0 and Ampire AM-1280800N4TZQW LVDS displays are
supported (via corresponding YOCTO BSP device tree overlays). Operation of other displays
can not be guaranteed.

Camera 2x MIPI-CSI at internal FPC Connector
Suitable for resolution of 320x240p30, 640x480p30, 720x480@30, 1280x720p30,
1920x1080p30, 2592x1944p15

Audio SPDIF 3.3V I0 output internal headers for external TOSLINK or COAX adapters
Line-In L/R, Line-Out L/R and Microphone-In internal headers

GPIO 8x GPIO (Interrupt Capable) internal headers

COM Tx RS232 4-wire serial port from internal header
2x RS232 2-wire serial port from internal header

Battery Tx 2-pin header for BR2032/CR2032 external pigtail battery

Software BSPs

Software Linux 64-bit Yocto, Android only on request

U-Boot LAN Enable/Disable with TFTP Server

ACAUTION Danger of explosion if the lithium battery is incorrectly replaced.

Replace only with the same or equivalent type recommended by the manufacturer
Dispose of used batteries according to the manufacturer's instructions
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4.2. Environmental Conditions

Table 5: Environmental Conditions

Storage
Temperature

IEC 60068-2-160068-2-2
-40°Cto +85°C

Operating
Temperature

IEC 60068-2-160068-2-2
-40°C to +85°C for Industrial variants (44011-xxxx-13-x)
0°C to +60°C for Commercial variants (44017-xxxx-15-x)

Note: The pITX-IMX8M requires a cooling solution for proper operation. Kontron offers
passive and active cooling solutions for operation temperature up to 60°C ambient.

Please contact Kontron for customer specific cooling solutions.

Humidity

IEC 60068-2-78
50% to 95% Relative Humidity at 25°C to 30°C, non- condensing

RoHS

RoHS Il compliant

REACH Compliance

Regulation (EC) No 1907/2006

EMC and EMI

EN55032 [Must compliance with no deviation allowed] Class B radiated and conducted
EN 61000-6-3:2007 [Must compliance with no deviation allowed]

(EMC) Generic emission standard Part 6-4: Emission standard for commercial
environments

IEC 61000 PT4-2, (EN 61000-4-2) Electrostatic discharge immunity ESD

IEC 61000 PT4-3, (EN 61000-4-3 and ENV 50204) Radiated

Field

|IEC 61000 PT4-4, (EN 61000-4-4) Electrical fast transient/burst (EFT) BURST

IEC 61000 PT4-5, (EN 61000-4-5) Surge immunity test

IEC 61000 PT4-6, (EN 61000-4-6) Immunity to conducted disturbances

IEC 61000 PT4-8, (EN 61000-4-8) Immunity to magnetic fields (LOW)

IEC 61000 PT4-11, (EN 61000-4-11) Testing and measuring techniques-voltage dips, short
interruption, and voltage variations immunity tests

Safety

EN 62368-1
Safety for information technology equipment including electrical business equipment

Altitude

2000 m max

Shock

IEC 60068-2-27
Operation, half-sine wave, Acceleration: 2 g, Pulse duration: 11 ms
Number of shocks: 18 shocks (3 shocks for each face)

Vibration

IEC 60068-2-64
Operation, sinusoidal, 10 to 300 Hz, 2g Acceleration, 1 oct/min, 20 cycles per axis, 3
directions.

Reliability
including MTBF

5 years x 365 days x 24 hours
The MTBF value according to Telcordia standard

Power Supply Specifications

Voltage Ripple

Voltage Ripple maximum 100 mV peak to peak 0-20 MHz

Rise Time

2 ms to 20 ms rise time from input voltage <10% to nominal VCC

If any of the supply voltages drops below the allowed operating level longer than the
specified hold-up time, all the supply voltages should be shut down and left OFF for a time
long enough to allow the internal board voltages to discharge sufficiently.

If the OFF time is not observed, parts of the board or attached peripherals may work
incorrectly or even suffer a reduction of MTBF.

The minimum OFF time depends on the implemented PSU model and other electrical factors
and needs to be measured individually for each case.
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4.3. Block Diagram

Figure 3: Block Diagram
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The pITX-IMX8M power consumption depends on variant used and load profile.

Table 6: Power Consumption

Power Figures SBC 44011-0208-13- 44011-0408-13- | 44011-0216-15-2 | 44011-0416-15-4
2 4

iMX8 M Industrial + VPU Industrial + VPU Commercial + Commercial
VPU

iMX8 M Deep Sleep 200 mW

Mode

iMX8 M Idle 400 mwW

iMX8 M Run 1000 mW - 4000 mWw

pITX Peripherals 2000 mW - 5000 mWw

Tx eDP ext. not applicable 3.3V *750 mA = 2475 mW

Tx LVDS 3.3V *1500 mA = 4950 mW not applicable

10 Voltage ext. Or 5.0V *1500 mA =7500 mW

Ix LVDS 12.0 V *1500 mA =18000 mwW not applicable

Backlight ext. Or 5.0V *1500 mA =7500 mW

Tx HDMI ext 5.0V *50 mA =250 mW

1x M.2 Module ext 3.3V *2500 mA = 8250 mW

2x USB 2.0 ext 2*5.0V*500 mA =5000 mW

2x USB 3.0 ext 2*5.0V*900 mA =9000 mW

2x CSI Cam ext. 2 * 350 mW (e.g. 0V5640)

1x FAN ext. 5.0V *80 mA =400 mw

IMX8 M power numbers are typical values based on typical silicon at 25°C.

Power numbers distributed to external devices are max. allowed values, partially overcurrent protected.

NOTICE

Please refer to the NXP iMX8 M datasheets and application notes like i.MX 8M Quad Power
Consumption Measurement for further details.
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5/ Jumpers, Switches and Connectors

5.1. Hardware Configuration Setting

pITX-IMX8M - User Guide Rev. 1.5

This chapter gives the definitions and shows the positions of jumpers, headers and connectors. All of the
configuration jumpers on the board are in the proper position. The default settings shipped from factory are marked

with an asterisk (*).

In general, jumpers on the board are used to select options for certain features. Some of the jumpers are designed to
be user-configurable, allowing for system enhancement. The others are for testing purpose only and should not be
altered. To select any option, cover the jumper cap over (SHORT) or remove (NC) it from the jumper pins according to
the following instructions. Here, NC stands for “Not Connect”.

Table 7: Jumpers and Connectors

Jumpers Function Remark
J18 LVDS Panel Voltage Header Type: WTB 3-Pin header 2.54 mm pitch
Possible Source: Samtec TSW-103-07-L-S
129 LVDS Backlight Voltage Header Type: WTB 3-Pin header 2.54 mm pitch
Select Jumper Possible Source: Samtec TSW-103-07-L-5
Connectors Function Remark

CPU_FAN1(J8)

CPU FAN Connector

Header Type: WTB 3-Pin header, 1.25 mm pitch
Possible Source: Molex Picoblade™ 53398-0371

LVDS (J11)

LVDS Connector

Header Type: WTB 2x20-Pin header 1.27 pitch
Possible Source: Samtec SHF-120-01-L-D-SM-K-TR

Mates with: Don Connex A52-40-2-G, Samtec FFTP-20
series, or similar.

DC 4-pin (J16)

Power Connector

Header Type: WTB 4-Pin header 2.5 mm pitch
Possible Source: JST B4B-XH-A(LF)(SN)

DC Jack (J15) Power Connector Header Type: Power Jack with locking option 2.0/5.7 mm
Possible Source: Kycon KLDHCX-0202-A-LT

M.2 (J1) PCISIG M.2 Key B socket Standard 75-pin socket

GPIO (J17) GPIO connector Header Type: WTB 2x6-Pin header, 2.0 mm pitch

Possible Source: Molex 87758-1216

MicroUSB OTG AB (J2)

USB connector

Standard 5-pin connector

USB 3.0 (J13)

USB connector

Standard Socket: Dual Stacked Type A Socket

USB 2.0 internal (J3)

USB internal

Header Type: WTB 4-Pin header, 1.25 mm pitch,
Possible Source: Molex Picoblade™ 53398-0471

Internal audio (J9)

Audio connector

Header Type: WTB 9-Pin header, 1.25 mm pitch
Possible Source: Molex Picoblade™ 53398-0671

control

SPI (J26) SP/12C3 header Header Type: WTB 10-Pin header, 1.25 mm pitch,
Possible Source: Molex Picoblade™ 53398-1071
RS232 (J19) RS232 header w/HW flow Header Type: WTB 5-Pin header, 1.25 mm pitch

Possible Source: Molex Picoblade™ 53398-0571

RS232 (13,125)

RS232 header w/HW flow
control

Header Type: WTB 5-Pin header, 1.25 mm pitch
Possible Source: Molex Picoblade™ 53398-0571

microSIM/microSD
12)

Dual Card Card holder
microSIM/microSD

Standard
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Jumpers

Function

Remark

SPDIF (J10)

SPDIF header

Header Type: WTB 3-Pin header, 1.25 mm pitch
Possible Source: Molex Picoblade™ 53047-0310

Camera (J5, J6)

Camera connector

Header Type: FCP 24-Pin 0.5 pitch
Possible Source: Molex 52559-2452

Battery (J22)

Battery pigtail header

Header Type: WTB 2-Pin header, 1.25 mm pitch
Possible Source: Molex Picoblade™ 53047-0210

Table 8: Switch SW1

Switches Function Remark
SW1.1-4 iMX8 M: Boot Select Switch SW1: | SW1: iMX8M | iMX8M | Description
Internal Boot/Boot from 2-3 | 1-4 Scu Scu
Fuse Boot Boot
Mode1 | ModeO
SW1.2-3 OFF OFF 0 0 Boot from fuse
(SD Card)
OFF ON 0 1 Serial Downloader
ON OFF 1 0 Internal Boot
(eMMC)
ON ON 1 1 Reserved
Table 9: Switch SW2
Switches Function Remark
SW2.1-4 MicroSD write protection SW2:1-4 iMX8M Description
SDIO_WP
OFF 0 MicroSD card write
protection is disabled.
ON 1 MicroSD card write
protection is active
Sw2.2-3 iMX8 M: PCIE Spread SW2: 2-3 CLK_GEN_ | Description
Spectrum Clocking SS_EN
OFF 0 PCle clock generator spread
spectrum clock is disabled.
ON 1 PCle clock generator -0.5%

spread spectrum clocking is
enabled.
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5.2. Mainboard Placement and I/0 Locations

Figure 4: Front Side
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Figure 5: Interfaces
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DC Power Jack
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Figure 6: Front View Jumpers/Switches
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5.2.1. Interfaces Rear Side

Figure 7: Interfaces Rear Side
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5.3. Cooler Solutions

sive Cooler (1064-7069)

5.3.1. Pas

5.3.2. Active Cooler (1064-8396)




6/ Hardware Specifications

6.1. Processor Support

pITX-IMX8M - User Guide Rev. 1.5

The i.MX 8M family of applications processors based on Arm® Cortex®-A53 and Cortex-M4 cores provide audio,
voice and video processing for applications that scale from commercial home audio to industrial building

automation and mobile computers. The processors offer:

Video quality with full 4K UltraHD resolution and HDR (HDR10 and HLG)

optimized for fanless operation and low thermal system cost

flexible memory options

The pITX-iIMX8M supports the listed embedded SKUs:

i.MX 8M Quad (1.3/1.5 GHz, Industry/Commercial)
i.MX 8M Dual (1.3/1.5 GHz, Industry/Commercial)

Kontron has defined the board versions as listed in the following table, so far all based on Embedded CPUs.

Table 10: Processor Support

Name

i.MX 8M Quad

i.MX 8M Quad

i.MX 8M Dual

i.MX 8M Dual

Speed
(GHz)
13
1.5

13

15

Cache

1MB unified L2
cache

1MB unified L2
cache

1MB unified L2
cache

1 MB unified L2
cache

Tj

-40 to +105 °C

0°Cto95°C

-40to +105 °C

0°Cto95°C

Cores

www.kontron.com

Function

GPU, VPU, HDR10
encoding

GPU, VPU, HDR10
encoding

GPU, VPU, HDR10
encoding

GPU, VPU, HDR10
encoding
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Figure 10: Block Diagram i.MX8M processor (Source: NXP)

Security

System Control

Main CPU Platform

pITX-iMX8M - User Guide Rev. 1.5

Connectivity and 1/0

Quad Cortex-A53
32 KB I-cache 32 KB D-cache

NEON FPU

1 GB Ethernet
(IEEE1588, EEE, and AVB)

S/PDIF Rx and Tx,
12S/SAl x6

1 MB L2 Cache

PCle 2.0 x2 (1-lane, each)

Low Power, Security CPU

USB 3.0/2.0 OTG x2

Cortex-M4

16 KB I-cache 16 KB D-cache

256 KB TCM

UART x4, 5 Mbps
12C x4, SPI x3

HDMI 2.0a output
HDCP 2.2

Multimedia

MIPI DSI Display x1
MIPI CSI2 Capture x2

3D Graphics: 4 Shader
OpenGL/ES 3.1, CL 1.2, Vulkan

External Memory

4Kp60 HEVC/H.265 LPDDR4-3200
e DDR3L-1600
4Kp30 H.264 Decoder and VP9
1080p60 MPEG-2, MPEG-4p2, T

VC-1, VP8, RV9, AVS,
MJPEG, H.263 Decoder

NAND CTL (BCH62)

4Kp60 Display

QuadsSPI (XIP)

6.2. System Memory Support

The pITX-iMX8M board supports a 32-bit DRAM interface LPDDR4 memory interface. The integrated memory

controller can support memory speeds up to 3200 MT/s. Maximum memory supported is 4 GB.

P If using 32 Bit 0S, less than 4 GB are displayed in the system (Shared Video Memory/PCl

resources are subtracted).

www.kontron.com
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6.3. MicroSD and MicroSIM (J12)

The pITX-iMX8M board supports micro SD cards via micro SD/micro SIM combo connector.

The micro SD card interface supports the following transfer modes:

SD 1-bit

SD 4-bit

SD/SDIO full speed mode up to 25 MHz

SD/SDIO high speed mode up to 50 MHz

SD/SDIO UHS-I mode up to 208 MHz in SDR mode and up to 50 MHz in DDR mode.

NOTICE Micro SD Card write protection switchable via SW2: 1-4

Figure 11: Combo Connector for MicroSD and MicroSIM

Table 11: Pin Assignment MicroSIM Combo Socket

Pin Function Direction Description
S1 V_UIM_PWR Power

S2 UIM_RST Out

S3 UIM_CLK Out

S4 NC

S5 GND Ground

S6 NC

S7 UIM_DATA In/0ut

S8 NC

T1 SDIO_DAT2 In/0ut

T2 SDIO_DAT3 In/0ut

T3 SDIO_CMD In/0ut

T4 V_3V3_SD Power +3.3V
T5 SDIO_CLK In/0ut

T6 GND Ground

T7 SDIO_DATO In/0ut

www.kontron.com
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Pin Function Direction Description
T8 SDIO_DAT1 In/0ut

SW SDIO_CD# In SD card detect
G1-G8 GND Ground

6.4. Ethernet Connectors (1/0 area, J4)
The pITX-iMX8M supports two channels of 10/100/1000 Mbit/s Ethernet (ETHO to ETH1).

In order to achieve the specified performance of the Ethernet port, Category 5 twisted pair cables must be used with

10/100 MByte/s and Category 5E, 6 or 6E with 1 Gbit/s LAN networks.

Figure 12: Ethernet Connector RJ-45 Jack with Integrated Magnetic

Table 12: Pin Assignment Dual Ethernet

Pin Function

ETHO 1 ETHERNET PORT 0_MDIOO+
ETHO 2 ETHERNET PORT 0_MDIOO-
ETHO 3 ETHERNET PORT 0_MDIO1+
ETHO 6 ETHERNET PORT 0_MDIO1-
ETHO 4 ETHERNET PORT 0_MDIO2+
ETHO 5 ETHERNET PORT 0_MDIO2-
ETHO 7 ETHERNET PORT 0_MDIO3+
ETHO 8 ETHERNET PORT 0_MDIO3-
ETH11 ETHERNET PORT 1 MDIOO+
ETH12 ETHERNET PORT 1_MDIOO-
ETH13 ETHERNET PORT 1_MDIO1+
ETH16 ETHERNET PORT 1_MDIO1-
ETH1 4 ETHERNET PORT 1_MDI02+
ETH15 ETHERNET PORT 1_MDIO2-
ETH17 ETHERNET PORT 1_MDIO3+
ETH18 ETHERNET PORT 1_MDIO3-

www.kontron.com
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6.4.1. ETHO LEDs

Table 13: ETHO LED Signal Description

pITX-IMX8M - User Guide Rev. 1.5

Left RJ45 LEDs Function
Green Off = no receive or transmit activities On = receive or transmit activity
Yellow Off = no link, 10/100Base-T Link On = 1000Base-T Link

6.4.2. ETH1 LEDs

Table 14: ETH1 LED Signal Description

Right RJ45 LEDs Function

Green Off = no receive or transmit activities
Blinking = receive or transmit activity
On = link established

Yellow Off = no link, 10/100Base-T Link
On =1000Base-T Link

6.5. USB Connectors

pITX-IMX8M board supports a dual-stacked USB3.0 interface with 5 Gbps speed. The following connections are

available:

Ix Dual-stacked USB3.0 Type A atrear 1/0

Ix Dual internal USB2.0
Tx USB OTG

6.5.1. USB Connectors (/0 area, J13)

Figure 13: USB 2.0/3.0 socket

===

—

Va4

77

‘—",

USB 2.0

Table 15: Pin Assignment Dual USB

Pin Connector Pin Direction Description
1 VBUS_BOT POWER USB 5V Power Distribution to downstream device.
2 USB_BOT_D- BIDIR
USB3 HUB P2 differential USB 2.0 data pairs.
USB_BOT_D+ BIDIR

www.kontron.com
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Pin Connector Pin Direction Description
4 GND_BOT GROUND Ground
5 USB_BOT_SSRX- INPUT
USB3 HUB P2 differential USB 3.0 receive data pairs.
6 USB_BOT_SSRX+ INPUT
7 GND_DRAIN_BOT GROUND Ground
8 USB_BOT_SSTX- OUTPUT
USB3 HUB P2 differential USB 3.0 transmit data pairs.
9 USB_BOT_SSTX+ OUTPUT
10 VBUS_TOP POWER USB 5V Power Distribution to downstream device.
1 USB_TOP_D- BIDIR
USB2 differential USB 2.0 data pairs.
12 USB_TOP_D+ BIDIR
13 GND _TOP GROUND Ground
14 USB_TOP_SSRX- INPUT
USB2 differential USB 3.0 receive data pairs.
15 USB_TOP_SSRX+ INPUT
16 GND_DRAIN _TOP GROUND Ground
17 USB_TOP_SSTX- OUTPUT
USB2 differential USB 3.0 receive data pairs.
18 USB_TOP_SSTX+ OUTPUT
Table 16: Signal Description
Signal Description
USBn+ USBn- Differential pair works as serial differential receive/transmit data lines.
RXn+ RXn- Change to: USB2.0 (n=0,1,2,3), USB3.0 (n=0,1)
TXn+ TXn-
5V/SB5V 5 Vsupply for external devices.
SB5 Vis supplied during power-down to allow wakeup on USB device activity.
Protected by a 2 A current limiting IC (1A for each port).

For USB2.0 cabling it is required to use only HiSpeed USB cable, specified in USB2.0 standard:

www.kontron.com
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6.5.2. USB internal (J2)

Figure 14: USB Internal Connector

Table 17: USB Internal Connection

pITX-iMX8M - User Guide Rev. 1.5

Pin Function Direction Description
1 GND Ground
2 USB3_P4_D+ In/Out
3 USB3_P4_D- In/Out
4 V_5V0_USB Power VBUS +5.0V power distribution 500 mA max
6.5.3. USB OTG (J28)
Figure 15: USB OTG Connector
Table 18: USB OTG Connection
Pin Function Direction Description
1 V_5V0_USB1 Power VBUS +5.0 V power distribution 500 mA max, if ID pin is high.
2 USB1_0OTG_D- In/Out
3 USB1_OTG_D+ In/Out
4 USB1_0TG_ID In USB1OTG ID pin. ID pin = low, iIMX8M USB1 operates in USB 2.0
Endpoint mode. ID pin = high, iMX8M USBT1 operates in USB 2.0 Host
mode
5 GND Ground
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6.6. Fan Connector (internal, J8)

The fan can be used to actively cool the heatsink mounted on the board. The fan rotation speed can be monitored
and the fan speed controlled by the temperature of the PCB (near SoC).

Figure 16: 3-pin Fan Connector
1

Table 19: Fan Header Mapping

Pin Function Direction Description
1 FAN TACHOIN IN Tachometer input from FAN, pulled high to +3.3V
2 +5V FAN Power

RTN 5V IN Return path to GND, static low or pulsed

Table 20: Signal Description

Signal Description

GND Power Supply GND signal

TACHO Tacho input signal from the fan, for rotation speed supervision RPM (Rotations
Per Minute).

6.7. DC Power Supply Connector Options

Either the DC Power Jack Connector (12 Vin Ext.) or the "12 Vin Int." connector must be used to supply the board with
+12V +/-10 %.

ACAUTION The board can be supplied via the AC/DC adapter plugged into the power jack. Such adapters
have usually no connection to protective earth. Consequently, the potential of the
conductive parts on the board may drift. If a human touches such a part, this may lead to an
electric shock. The board must be grounded separately, if the unit is supplied via power jack.

_ Hot Plugging power supply is not supported.

Hot plugging might damage the board.

NOTICE To protect the external power lines of peripheral devices make sure that

the wires have the right diameter to withstand the maximum available current.

to enclosure of the peripheral device fulfills the fire-protecting conditions of
IEC/EN 60950.
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6.7.1. DC Power Jack Connector (12 Vin Ext., J15)

The pITX-iIMX8M operates with a 12V DC +/- 10% power supply.

Figure 17: Power Jack Connector

Table 21: Power Jack Connector

Pin Function Direction

1 VIN 12VDC

2 RTN_12V Ground
RTN_12V Ground

The 12 Vin Ext. power connector has Vin to the center pin and mates with @ 6.3 mm DC Power jack with @ 2.0 mm pin
hole. (DC Connector RA 2 mm locking type). Maximum allowed current is 5 A.

6.7.2. Internal Power Connector (Vin Int., J16)

Figure 18: Internal Power Connector

1

Table 22: Internal Power Connector

Header Pin Signal Description
1 +12V +12 V power input PWR
2 +12V +12 V power input PWR
3 RTN_12V Power Ground PWR
4 RTN_12V Power Ground PWR

Maximum allowed current on each pinis 5 A.
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6.8. Pigtail Battery Header (J22)

The 2-pin header has a 1.25 mm pitch.

Figure 19: Pigtail Battery Header

]

Table 23: Pin Assignment

pITX-IMX8M - User Guide Rev. 1.5

Pin Signal
1 V_BAT
2 GND

6.9. GPI10 Connector (internal, J17)

Figure 20: GPIO Connector
1

Table 24: GPIO Connector

Pin Function Direction Description

1 V_3V3_S0 Power

2 GPIOO IN/OUT Connects to iIMX8M
3 GPIO1 IN/OUT

4 GPIOZ2 IN/OUT

5 GPIO3 IN/OUT

6 GPIO4 IN/OUT

7 GPIOS IN/OUT

8 GPIO6 IN/OUT

9 GPIO7 IN/OUT

10 GND Ground

n GND Ground

12 V_BAT_GPIO Power Connects to RTC battery power rail.

www.kontron.com
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6.10. Jumper LVDS Panel Voltage (J18)

Figure 21: LVDS Panel Voltage
1

Table 25: LVDS Panel Voltage

Pin Function Direction

1 V_5V_S0 Power

2 V_5V0_3V3_JP Power
V_3V3_S0 Power

Function:

> Pin 1-2: 5V LVDS Panel Voltage is 5.0 V

Pin 2-3: 3.3V LVDS Panel Voltage (Default)

6.11. Jumper LVDS Backlight Voltage (J29)

Figure 22: LVDS Backlight Voltage Select Jumper

1

Table 26: LVDS Panel Voltage

Pin Function Direction
1 V_5V_S0 Power
2 V_5VO_12V_BL_JP Power
V_12V_S0 Power
Function:
b Pin 1-2: LVDS backlight voltage is +5.0 V

Pin 2-3: LVDS backlight voltage is +12.0 V (Default)
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6.12. Switches

6.12.1. Boot Select (SW1)

The Boot Select Switch SW 1 determines the iMX8M boot modes.

Table 27: Boot Select Switch (SW1)

pITX-IMX8M - User Guide Rev. 1.5

SW1: 2-3 SW1:1-4 | iMX8M SCU iMX8M SCU Description

Boot Mode1 | Boot Mode O
OFF OFF 0 0 Boot from fuse (default)
OFF ON 0 1 Serial Downloader
ON OFF 1 0 Internal Boot (Development)
ON ON 1 1 Reserved

6.12.2. MicroSD Card Write Protection (SW2)

Table 28: MicroSD Card Write Protection Switch

SW2:1-4 SDIO_WP Description
OFF 0 MicroSD card write protection is disabled.
ON 1 MicroSD card write protection is active

6.12.3. PCIE Spread Spectrum Clocking -0.5% (SW2: 2-3)

Table 29: PCIE Spread Spectrum Clocking -0.5% Switch

SW2: 2-3 CLK_GEN_SS_EN Description

OFF 0 PCle clock generator spread spectrum clock is
disabled.

ON 1 PCle clock generator -0.5% spread spectrum
clocking is enabled.

6.13. Buttons

6.13.1. External ON-OFF Button (J24)

Table 30: External ON-OFF Button

Pin Function Direction
1 ON-OFF IN
2 GND Ground

www.kontron.com
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6.13.2. External Reset (J23)

Table 31: External Reset Button

Pin Function Direction
1 RESET# IN
2 GND Ground

6.14. LVDS (Industrial Variant, internal, J11)

Figure 23: LVDS Connector (optional)

Table 32: LVDS Pin Assignment

L
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VFBFBPANBITEBINPITEENETE 3

40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 8 6 4 2

Pin Function Direction Description

1 V_12V_LVDS_BS Power +12V LVDS Backlight Circuit Supply
2 V_12V_LVDS_BS Power +12V LVDS Backlight Circuit Supply
3 V_12V_LVDS_BS Power +12V LVDS Backlight Circuit Supply
4 V_12V_LVDS_BS Power +12V LVDS Backlight Circuit Supply
5 V_12V_LVDS_BS Power +12V LVDS Backlight Circuit Supply
6 GND Ground

7 V_12V_LVDS_BS Power +12V LVDS Backlight Circuit Supply
8 GND Ground

9 V_LVDS Power LVDS 10 voltage, +3.3V or +5.0V

10 V_LVDS Power LVDS 10 voltage, +3.3V or +5.0V

n 12C1SCL 3V3 Out 12C1 Serial Clock

12 12C1 SDA 3V3 In/Out 12C1 Serial Data

13 LVDS BL PWM Out LVDS Backlight PWM

14 LVDS VDD EN Out LVDS VDD Enable

15 LVDS BL EN Out LVDS Backlight Enable

16 GND Ground

17 LVDSO0_0- Out LVDS channel O, lane 0, negative
18 LVDSO0_0+ Out LVDS channel O, lane 0, positive

19 LVDSO0_1- Out LVDS channel O, lane 1, negative
20 LVDSO_1+ Out LVDS channel O, lane 1, positive

21 LVDSO0_2- Out LVDS channel O, lane 2, negative
22 LVDSO_2+ Out LVDS channel O, lane 2, positive
23 LVDSO_CK- Out LVDS channel 0, clock, negative

www.kontron.com
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Pin Function Direction Description

24 LVDSO_CK+ Out LVDS channel O, clock, positive
25 LVDSO0_3- Out LVDS channel O, lane 3, negative
26 LVDSO0_3+ Out LVDS channel O, lane 3, positive
27 GND Ground

28 GND Ground

29 LVDS1_0- Out LVDS channel 1, lane 0, negative
30 LVDS1_0+ Out LVDS channel 1, lane O, positive
31 LVDS1_1- Out LVDS channel 1, lane 1, negative
32 LVDS1_1+ Out LVDS channel 1, lane 1, positive
33 LVDS1_2- Out LVDS channel 1, lane 2, negative
34 LVDS1_2+ Out LVDS channel 1, lane 2, positive
35 LVDS1_CK- Out LVDS channel 1, clock, negative
36 LVDS1_CK+ Out LVDS channel 1, clock, positive
37 LVDS1_3- Out LVDS channel 1, lane 3, negative
38 LVDS1_3+ Out LVDS channel 1, lane 3, positive
39 GND Ground

40 GND Ground

6.15. HDMI connector (J7)

ACAUTION

HDMI or general connectors: connect only approved devices

Figure 24: 19-pin HDMI connector

Table 33: HDMI Mapping

Pin Function Direction Description

1 HDMI_D2_+ Out

2 GND Ground TMDS Link Channel 2
3 HDMI_D2_- Out

4 HDMI_D1_+ Out

5 GND Ground TMDS Link Channel 1
6 HDMI_D1_- Out

7 HDMI_DO_+ Out

8 GND Ground TMDS Link Channel O
9 HDMI_DO_- Out
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Pin Function Direction Description

10 HDMI_D3_+ Out

n GND Ground TMDS Clock Channel

12 HDMI_D3_- Out

13 HDMI_CEC In/0ut

14 HDMI_AUX_- In Optional usage as Audio Return Channel

15 HDMI_DDC_SCL Out HDMI DDC Serial Clock

16 HDMI_DDC_SDA In/0ut HDMI DDC Serial Date

17 GND Ground

18 V_5VO_HDMI Power

19 HDMI_AUX_+/HPD In Hot plug detect, optional usage as Audio Return
Channel

6.16. Mini Display Port (J14)

Figure 25: Mini Display Port

Table 34: Mini Display Port

Pin Function Direction Description

1 GND Ground

2 HOT_PLUG In

3 DPO TXO+ Out

4 NC n.a Config 1is not connected
5 DPO TXO- Out

6 GND Ground Config 2 is pulled to GND
7 GND Ground

8 GND Ground

9 DPO TX1+ Out

10 DPO TX3+ Out

1 DPO TX1- Out

12 DPO TX3- Out

13 GND Ground

14 GND Ground
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Pin Function Direction Description

15 DPO TX2+ Out

16 DPO AUX+ In/Out

17 DPO TX2- Out

18 DPO AUX- In/Out

19 GND Ground

20 DP Power Power Out +3.3V, 0.75A max

6.17. SPDIF Internal Audio Header (J10)

Figure 26: SPDIF Internal Header with 3 pins

1

Table 35: Pin Assignment

Pin Function Direction Description

1 V_3V3_SO0_SPDIF Power Fused 3.3 V power distribution. | max 0.75 A.

2 SPDIF Out Sony/Philips Digital Interface 3.3 V VIO (other
levels below +3.3 V VIO are possible via
resistor divider, assembly option)

3 GND Ground

SPDIF is a Sony/Philips Digital Interface 3.3 V VIO. Other levels below +3.3 V VIO are possible
via resistor divider (assembly option).
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6.18. Internal audio (J9)

Figure 27: Internal Audio Header with 6 pins
1

g o ogogogag

Table 36: Pin Assignment

Pin Function

1 Line-Out Right
2 Audio GND

3 Line-Out Left
4 Line-In Right
5 Microphone In
6 Line-In Left

6.19. SP1/12C3 (J26)

Table 37: SP1/12C Pin Assignment

Pin Function Direction Description
1 [2C3_SCL_3V3 Out

2 GND

3 I2C3_SDA_3V3 In/0ut

4 NC

5 QSPI_IO1 (MISO) In/0ut

6 V_3V3_SPI Power +3.3V fused power rail,
7 QSPI_CLK In/0ut

8 QSPI_I00 (MOSI) In/Out

9 QSPI_CS# In/Out

10 GND Ground
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6.20. M.2 Connector (B-Key) (J1)

Figure 28: M.2 Connector (B-Key)
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Table 38: Pin Assignment

pITX-iMX8M - User Guide Rev. 1.5

Signal/Function M.2 Signal Pin Pin M.2 Signal Signal/Function
V_3V3_M2, +3.3V SO M2_CONFIG_3,
filtered 3.3V 2 ! CONFIG_3 Pull-up to 3.3V SO
V_3V3_M2 3.3V 4 3 GND GND
(V_3V3_50)
M2_FULL_CARD_ FULL_CARD_POWER | 6 5 GND GND
POWER_OFF# pulled | _OFF# (0)(0/1.8V
up to V_3V3_M2 or3.3V)
W _DISABLE# Pulled W_DISBALE1# (0) 8 7 USB_D+ USB3_M2_D+
up to V_3V3_M2 (0/3.3V)
iMX8M GPIO5_1029
(ALT5)
NC GPIO_9/DAS/DSS# 10 9 USB_D- USB3_M2_D-
(170)/LED# (1)
(0/3.3V)
NC Connector Key 12 n GND GND
NC Connector Key 14 13 Connector Key NC
NC Connector Key 16 15 Connector Key NC
NC Connector Key 18 17 Connector Key NC
NC GPIO_5(1/0)(0/1.8V) | 20 19 Connector Key NC
NC GPIO_6 (1/0)(0/1.8V) | 22 21 CONFIG_0 M2_CONFIG_0,
Pull-up to 3.3V M2
NC GPIO_7(1/0)(0/1.8V) | 24 23 GPIO_M
(170)(0/1.8V)
NC GPIO_10 26 25 DPR (0) (0/1.8V)
(1/0)(0/1.8V)
NC GPIO_8 (1/0)(0/1.8V) | 28 27 GND GND
UIM_RST UIM-RESET (1) 30 29 PERN1/USB3.0-Rx-/ | USB3_SSRX_M2-
SSIC-RxN
UIM_CLK UIM-CLK (1) 32 31 PERp1/USB3.0-Rx+/ | USB3_SSRX_M2+
SSIC-RxP
UIM_DATA UIM-DATA (1/0) 34 33 GND GND
UIM_PWR UIM-PWR (1) 36 35 PETN1/USB3.0-Tx-/ | USB3_SSTX_M2-
SSIC-TxN
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Signal/Function M.2 Signal Pin Pin M.2 Signal Signal/Function
NC DEVSLP (0) 38 37 PETP1/USB3.0-Tx+/ | USB3_SSTX_M2+
SSIC-TxP
12C2_SCL_1vV8 GPIO_0 (170)(0/1.8V) | 40 39 GND GND
12C2_SDA_1v8 GPIO_1(1/0)(0/1.8V) | 42 41 PERNO/SATA-B+ PCIE_M2_RX_+
NC GPIO_2(1/0)(0/1.8V) | 44 43 PERpO/SATA-B- PCIE_M2_RX_-
NC GPI0_3 (1/0)(0/1.8V) | 46 45 GND GND
NC GPIO_4 (170)(0/1.8V) | 48 47 PETNO/SATA-A- PCIE_M2_TX_-
M2_PERST# IMX8M PERST# (0) (0/3.3V) | 50 49 PETpPO/SATA-A+ PCIE_M2_TX_+
GPIO1_1009
CLK_M2_CLKREQ# CLKREQ# (1/0) 52 51 GND GND
Pulled up to (0/3.3V)
V_3V3_5S0
9FGLO441.0E#
PCIE_WAKE# Pulled PEWAKE# (1/0) 54 53 REFCLKN CLK_100M_PCIET_
up to V_3V3_50 (0/3.3V) M2_-
IMX8M GPIO1_1008 9FGLO441.0UT-
NC N/C 56 55 REFCLKp CLK_100M_PCIET_
M2_+
9FGLO441.0UT2+
NC N/C 58 57 GND GND
NC COEX3(1/0) (0/1.8V) | 60 59 ANTCTLO (1) NC
(0/1.8v)
NC COEX2 (1/0) (0/1.8V) | 62 61 ANTCTL1 (1) (0/1.8V) | NC
NC COEX1(1/0) (0/1.8V) 64 63 ANTCTLZ2 (1) (0/1.8V) | NC
SIM_DETECT Pull- SIM DETECT (0) 66 65 ANTCTL3 (1) (0/1.8V) | NC
down to GND
Optional Pull-up is
not assembled
NC SUSCLK (32kHz) (0) 68 67 RESET# (0) (0/1.8V) | M2_PCIE_RESET#
(0/3.3V) Pull-up to +3.3V S0
V_3V3_M2, +3.3V S0 3.3V 70 69 CONFIG_ 1 M2_CONFIG_T,
filtered Pull-up to +3.3V SO
V_3V3_M2, +3.3V S0 3.3V 72 n GND GND
filtered
V_3V3_M2, +3.3V S0 3.3V 74 73 GND GND
filtered
75 CONFIG_2 M2_CONFIG_2,

Pull-up to +3.3V SO
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6.21. Serial COM P1 (J25)

Figure 29: Serial Wafer Socket COM P1

Table 39: Pin Assignment

Pin Signal Direction
1 RS232_P1_TXD ouT

2 RS232_P1_RXD IN

3 NC

4 NC

5 GND Ground

6.22. Serial COM P2 (J3)

Figure 30: Serial Wafer Socket COM P2

Table 40: Pin Assignment

Pin Signal Direction
1 RS232_P2_TXD ouT

2 RS232_P2_RXD IN

3 NC

4 NC

5 GND Ground
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Table 41: Pin Assignment (assembly option)

pITX-IMX8M - User Guide Rev. 1.5

Pin Signal Direction
1 NC
2 NC
3 RS232_P2_TXD ouT
4 RS232_P2_RXD IN
5 GND Ground
6.23. Serial COM P3 (J19)
Figure 31: Serial Wafer Socket COM P3
1
Table 42: Pin Assignment RS232 only
Pin Signal Direction
1 RS232_P3_TXD ouT
2 RS232_P3_RXD IN
3 1 RS232_P3_RTS# ouT
4 RS232_P3_CTS# IN
5 GND Ground

6.24. Camera connector (J5, J6)
Figure 32: 24-pin Camera CSI Connector

O A A Y Y N N A I

e

Table 43: Pin Assignment (J5)

Pin Signal Direction
1 NC
2 V_2V8_CAM1_S0 Power
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Pin Signal Direction
3 CSIN_RX0- In

4 NC

5 CSIN_RX0+ In

6 NC

7 CSN_CK- In

8 NC

9 CSIN_CK+ In

10 GND

1 CSIN_RX1- In

12 CAM_XCLK_1V8_CAMI Out
13 CSIN_RX1+ In

14 V_1v8_50_CSNn Power
15 V_1V5_CAM_CSI Power
16 NC

17 CSI_P1_PWDN_1v8 Out
18 NC

19 CSI_P1_RST_1V8# Out
20 12C1_SCL_1v8 Out

21 V_2V8_CAM1_S0

22 12C1_SDA_1v8 In/Out
23 GND Ground
24 NC
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Table 44: Pin Assignment (J6)

Pin Signal Direction
1 NC

2 V_2V8_CAM2_S0 Power
3 CSI2_RX0- In

4 NC

5 CSI2_RX0+ In

6 NC

7 CSI2_CK- In

8 NC

9 CSI2_CK+ In

10 GND

1 CSI2_RX1- In

12 CAM_XCLK_1V8_CAMI Out
13 CSIZ_RX1+ In

14 V_1v8_50_CSN Power
15 V_1V5_CAM_CSI Power
16 NC

17 CSI_P2_PWDN_1v8 Out
18 NC

19 CSI_P2_RST_1v8# Out
20 [2C3_SCL_1v8 Out

21 V_2V8_CAM2_S0 Power
22 I2C3_SDA_1vV8 In/Out
23 GND Ground
24 NC
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6.25. Thermal Sensor (U24)

The pITX-IMX8M monitors the PCB ambient temperature between iMX8 M, eMMC and LPDDR4 device with an LM75B
temperature sensor.

The iMX8 M I12C 1interface connects to LM75B. The 12C 7-bit address is set to Ox4B.

Figure 33: Sensor Location (red circle)
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ACAUTION pITX-iMX8M should only operated with a suitable heat sink. Allow to cool down after

operation.
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7/ Bootloader Operation

7.1. Copyrights and Licensing of U-Boot

U-Boot is free Software. It is copyrighted by Wolfgang Denk and many others who contributed code. U-Boot can be
redistributed and modified under the terms of version 2 of the GNU General Public (GPL V2) License as published by
the Free Software Foundation.

Actual source code of pITX-iIMX8M u-boot can be obtained from the git repository at
https://gitlab.kontron.com/imx/u-boot-imx

PITX-IMX8M bootloader sources are derived work from a dedicated version of NXP development branch which is

hosted at source.codeaurora.org

https://source.codeaurora.org/external/imx/uboot-imx.git

NXP work itself is based on mainline u-boot versions as hosted at denx:

git://git.denx.de/u-boot.git

As a result, any bootloader for the pITX-iMX8M is based on a mainline u-boot version (e.g. v2020.04) and a branch in
NXP's uboot-imx.git repository (e.g. imx_v2020.04_5.4.24_2.1.0) hosted at codeaurora.org.

7.2. Bootloader Quickstart

The PITX-iMX8M board comes with U-Boot preinstalled on the eMMC device. Follow the steps below to gain access
to the bootloader command line (CLI) on your host PC.

Connect your host machine to the modules serial connector J19 using a flat ribbon DB9 adapter cable.

Set the i.MX8M boot mode using the Boot Select DIP Switch SW1[1:2] to [Off:0n] to select internal boot mode.

Start a suitable terminal program on your host and attach it to the port connected with the board's serial
interface. Configure the serial line using 115200 baud, 8 data bits, 1 stop bit, no parity.

Connect power supply to the pITX-iMX8M and power up.

When boot messages appear, press any key to stop automatic boot sequence.

After power on, bootloader boot messages will appear as shown below. There is a 3 second boot delay counter that
will try to boot linux OS automatically after expiration. Pressing any key will stop the boot delay counter and enter
the bootloader CLI.
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Figure 34: U-Boot Start Screen
U-Boot 2020.04-00181-gdf4caed7c3 (Dec 09 2020 - 14:52:15 +0100), Build: PITX-IMX8M-R11

CPU:  i.MX8MQ rev2.1 1300 MHz (running at 800 MHz)
CPU:  Industrial temperature grade (-40C to 105C) at 56C
Reset cause: POR

Model: Kontron pITX-iMX8M

DRAM: 4 GiB

WDT:  Started with servicing (60s timeout)

MMC:  FSL_SDHC: 0, FSL_SDHC: 1

Loading Environment from MMC... OK

In: serial

Qut: serial

Err: serial

BuildInfo:
- ATF 0645021
- U-Boot 2020. 04-00181-gdf4caed7c3

flash target is MMC:1

Net: ethO: ethernet@30be0000
Fastboot: Normal

Normal Boot

Hit any key to stop autoboot: 0
=

7.3. Bootloader Commands

The bootloader CLI provides various of powerful commands to control the board, which basically can be grouped
into

Information Commands

Memory Commands

Flash Memory Commands

Execution Control Commands

Download Commands

Environment Control Commands
Flattened Device Tree Support Commands
Storage Device Control Commands

File System Support Commands

Kontron Command Extensions

available. Typing “help <command>" will show specific command help. Further help can be

b Typing “help” at the bootloader command line prompt will show up a list of the commands
found under https://www.denx.de/wiki/view/DULG/UBoot

On the PITX-iIMX8M bootloader, the powerful hush shell is enabled, which derived from to Bourne shell and provides
features similar to a linux shell:

Control structures (if ... then ... else ... fi etc.)
Command line completion

Command line editing

Command line history up to 20 entries

Local environment variables
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7.4. Kontron Bootloader Command Extensions

Kontron's implementation of U-Boot includes some enhancements to provide board specific functions. They are not

part of standard U-Boot as maintained by DENX. The following table provides a complete listing of all Kontron

command extensions on the PITX-iMX8M.

Table 45: Bootloader Command Extensions

Command

Description

kboardinfo

Kontron Board Information - Displays a summary of board and
configuration information

7.4.1. kboardinfo - Kontron Board Information

The "kboardinfo" command shows a summary of board serialization data gathered from the system EEPROM.

Figure 35: Kboardinfo

=> => kboardinfo

Manufacturer: Kontron Europe GmbH
Product name: pITX-iMX8M

Material number: 44011-0408-13-4
Serial number: uTD080002

MAGO (ethaddr) : 00:e0:4b:6f:dc:cd
MAC1 (ethladdr) : na

Manufacturer Date:  06/03/2020

Revision: B0O
CPU:  i.MX8MQ rev2.1 1300 MHz

(running at 800 MHz)

CPU:  Industrial temperature grade (-40C to 105C) at 65C

Reset cause: POR

7.5. Bootloader Environment

The bootloader environment is used to control bootloader and OS startup behavior. Environment variables can be

used to control boot timing (e.g. bootdelay), interface properties (e.g. baudrate, ethact) or they define memory

locations where 0S images are stored before boot (e.g. loadaddr, fdt_addr). In addition, bootloader shell commands
can be combined to environment scripts.

The redundant bootloader environment is permanently stored on SDcard at offset 0Ox400000. During bootloader

operation, the environment is held in RAM memory and can be modified and written back to persistent storage.

Bootloader commands to maodify the environment are summed up under the "env" command group:

env default [-f] -a

env default [-f] var [...]
env delete [-f] var [...]
env edit name

env exists name

env print [-a | name ...]
env runvar [...]

env save

env set [-f] name [arg...]

[forcibly] reset default environment

[forcibly] reset variable(s) to their default values
[forcibly] delete variable(s)

edit environment variable

tests for existence of variable

print environment

run commands in an environment variable

save environment

However, the legacy commands for environment handling are still available:

"setenv",
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"printenv"

"saveenv".
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U-Boot standard environment variables are set up for the PITX-iMX8M module.

Table 46: Standard Environment Variables

Variable Value Description

baudrate 115200 Serial line baudrate

bootcmd run distro_bootcmd Try booting (in this order) from devices defined in the
boot_targets variable:
mmcO0 (eMMC), mmc1 (SD card), usb0, dhcp

bootdelay 3 Wait 3 seconds before executing bootcmd

ethprime FEC Use Ethernet port FEC as default

loadaddr 0x40480000 Default memory location for OS boot

7.6. Bootloader Environment Update

On the PITX-iIMX8M it is possible to update the U-Boot environment separately.

This enables the user to either update from a previous version of the official Kontron U-Boot environment (default
U-Boot settings), or restore the default in case of problems.

Update procedure:

Download the official U-Boot environment from the Kontron EMD Customer Section.
For Release R10 of the U-Boot, the file is called 'pitx-imx8m-env-r10.bin'.

Put the file into the root directory of a FAT or EXT formatted USB drive.

Start the system and stop the boot process at the U-Boot prompt.

Run the following commands to load the file and flash it into the correct flash memory address (example

for R10):

usb start && load usb 0:1 $loadaddr pitx—imx8m-env-r10.bin
env import -b $loadaddr 4000

saveenv

After reset the updated environment will be active.
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7.7. Kontron Bootloader Environment Extensions

To support PITX-iMX8M board properly, Kontron adds some environment variables to the standard set of variables
provided by mainline U-Boot. These variables are shown below.

Table 47: Bootloader Environment Extensions

Variable Value Description

board_name pitx-imx8m

board_serial uTDO080002 Board serial number read from KEU EEPROM
cpu armv8 CPU family

ethladdr From 1210/1211 iNVM Ethernet port FECT MAC address

ethaddr From EEPROM Ethernet port FECO MAC address

fdt_addr_r 0x43000000 DTB load address used by distroboot
kernel_addr_r 0x40480000 Kernel load address used by distroboot
pxefile_addr_r 0x40480000 PXE load address as required by distroboot spec.
ramdisk_addr_r 0x44000000 Ramdisk load address used by distroboot

fdtfile pitx-imx8m_hdmi.dtb Default device tree file for the module
hw_rev L130 Board revision read from strappings
scriptaddr 0x40400000 Script file load address used by distroboot
serial# From SoC SoC internal serial number

soc imx8m SoC and SoC type

soc_type imx8mq

vendor kontron

video_off no Enable video by default

p

7.8. Bootloader Mass Storage Support

Variables from the table above marked in bold are set automatically each time U-Boot
starts. They will override different settings possibly stored in persistent environment.

U-Boot provides support to read and write from mass storage devices like

QSPI flash
eMMC device

SD card

USB thumb device

7.8.1. QSPI flash

QSPI flash is accessed using the "sf" command

Example: Load one sector (64K) from SPI flash
=> sf probe 0

=> sf read ${loadaddr} 0 10000
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7.8.2. SD Card and eMMC Devices

eMMC and SD card are accessed using the "mmc" command
Example: Load 256 blocks from eMMC

=> mmc dev 1
=> mmc read ${loadaddr} 0 100

7.8.3. USB Storage Device

USB storage devices are accessed using "usb" command
Example: Load bootloader update file from USB thumb device

=> usb start

=> usb dev 0

=> fatload usb 0:1 $loadaddr
Image

7.9. Bootloader File System Support

U-Boot for the pITX-iMX8M provides support for FAT and EXT4 file systems. EXT4 support also includes EXT2 and
EXT3 formatted file systems. There are file system specific commands available to list file system contents (ext2ls,
fatls) and load a given file into board memory (ext2load, fatload). However, U-Boot also provides generic commands
("ls" and "load"), that will detect the file system on the device and use appropriate file system functions
automatically.

Example: Show/boot folder contents from SD card file system

Is mmec 0:2 /boot
<DIR> 4096 .
<DIR> 4096 ..
23578632 Image-4.19. 35-1.1. 0+g10ebefaal776
185372 config-4.19.35-1. 1. 0+g10ebefaal776
5100327 System. map—4.19. 35-1. 1. 0+g10edbefaal3 776

728843 Module. symvers—4.19. 35-1. 1. 0+g10ebefaal3776

<SYM> 33 Image

load mmc 0:2 ${loadaddr} /boot/Image
23578632 bytes read in 180 ms (124.9 MiB/s)

7.10. Bootloader Update

Bootloader update on PITX-iMX8M is based on the distroboot feature implemented in u-boot. A new bootloader
image is provided by Kontron on an USB thumb device containing a scriptfile and update images in the dedicated
"update_pitx" folder.

After USB thumb device has been attached to the module, the update is applied by typing 'run usb_boot' from the
console, as would be used for a standard distroboot installation. U-Boot will find the update script in the
update_pitx folder and install the new bootloader image on the current boot device (either eMMC or SD card).

=> run usb_boot

necessary installation images are checksum controlled and copied to the appropriate location in QSPI

> It is recommended to use only the update script for bootloader update. This ensures that all
flash.
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8/ Technical Support

For technical support contact our Support department:

E-mail: support@kontron.com
Phone: +49-821-4086-888

Make sure you have the following information available when you call:

Product ID Number (PN),
Serial Number (SN)

» The serial number can be found on the Type Label, located on the product’s rear side.

Be ready to explain the nature of your problem to the service technician.

8.1. Warranty

Due to their limited service life, parts that by their nature are subject to a particularly high degree of wear (wearing
parts) are excluded from the warranty beyond that provided by law. This applies to the CMQS battery, for example.

P If there is a protection label on your product, then the warranty is lost if the product is
opened.

8.2. Returning Defective Merchandise

All equipment returned to Kontron must have a Return of Material Authorization (RMA) number assigned exclusively
by Kontron. Kontron cannot be held responsible for any loss or damage caused to the equipment received without
an RMA number. The buyer accepts responsibility for all freight charges for the return of goods to Kontron's
designated facility. Kontron will pay the return freight charges back to the buyer's location in the event that the
equipment is repaired or replaced within the stipulated warranty period. Follow these steps before returning any
product to Kontron.

1. Visit the RMA Information website:
http://www.kontron.com/support-and-services/support/rma-information

Download the RMA Request sheet for Kontron Europe GmbH and fill out the form. Take care to include a short
detailed description of the observed problem or failure and to include the product identification Information
(Name of product, Product number and Serial number). If a delivery includes more than one product, fill out the
above information in the RMA Request form for each product.

2. Send the completed RMA-Request form to the fax or email address given below at Kontron Europe GmbH.
Kontron will provide an RMA-Number.

Kontron Europe GmbH

RMA Support
Phone: +49 (0) 8214086-0
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Fax: +49 (0) 821 4086 111
Email: service@kontron.com

3. The goods for repair must be packed properly for shipping, considering shock and ESD protection.

} Goods returned to Kontron Europe GmbH in non-proper packaging will be considered as
customer caused faults and cannot be accepted as warranty repairs.

4. Include the RMA-Number with the shipping paperwork and send the product to the delivery address
provided in the RMA form or received from Kontron RMA Support.
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(s kontron

S&T Group

About Kontron - Member of the S&T Group

Kontron is a global leader in Embedded Computing Technology (ECT). As a part of technology group S&T, Kontron
offers a combined portfolio of secure hardware, middleware and services for Internet of Things (loT) and Industry 4.0
applications. With its standard products and tailor-made solutions based on highly reliable state-of-the-art
embedded technologies, Kontron provides secure and innovative applications for a variety of industries. As a result,
customers benefit from accelerated time-to-market, reduced total cost of ownership, product longevity and the best
fully integrated applications overall.

For more information, please visit: http://www.kontron.com/

v

GLOBAL HEADQUARTERS

Kontron Europe GmbH
Kontron Europe GmbH
Gutenbergstrafie 2

85737 Ismaning, Germany
Tel.: +49 8214086-0

Fax: +49 821 4086-111
info@kontron.com

www.kontron.com // 64


http://www.kontron.com/
mailto:info@kontron.com

	Symbols
	For Your Safety
	High Voltage Safety Instructions
	Special Handling and Unpacking Instruction
	Lithium Battery Precautions

	General Instructions on Usage
	Quality and Environmental Management
	Disposal and Recycling
	WEEE Compliance

	Table of Contents
	List of Tables
	List of Figures
	1/ Introduction
	2/ Description
	2.1. Configurations
	2.2. Scope of Delivery

	3/ Installation procedure
	3.1. Installing the Board
	3.2. Safety Requirements according IEC 62368
	3.3. Lithium battery precautions

	4/ System specifications
	4.1. Component Main Data
	4.2. Environmental Conditions
	4.3. Block Diagram
	4.4. Power Consumption

	5/ Jumpers, Switches and Connectors
	5.1. Hardware Configuration Setting
	5.2. Mainboard Placement and I/O Locations
	5.2.1. Interfaces Rear Side

	5.3. Cooler Solutions
	5.3.1. Passive Cooler (1064-7069)
	5.3.2. Active Cooler (1064-8396)


	6/ Hardware Specifications
	6.1. Processor Support
	6.2. System Memory Support
	6.3. MicroSD and MicroSIM (J12)
	6.4. Ethernet Connectors (I/O area, J4)
	6.4.1. ETH0 LEDs
	6.4.2. ETH1 LEDs

	6.5. USB Connectors 
	6.5.1. USB Connectors (I/O area, J13)
	6.5.2. USB internal (J2)
	USB OTG (J28)

	6.6. Fan Connector (internal, J8)
	6.7. DC Power Supply Connector Options
	6.7.1. DC Power Jack Connector (12 Vin Ext., J15)
	6.7.2. Internal Power Connector (Vin Int., J16)

	6.8. Pigtail Battery Header (J22)
	6.9. GPIO Connector (internal, J17)
	6.10. Jumper LVDS Panel Voltage (J18)
	6.11. Jumper LVDS Backlight Voltage (J29)
	6.12. Switches
	6.12.1. Boot Select (SW1)
	6.12.2. MicroSD Card Write Protection (SW2)
	6.12.3. PCIE Spread Spectrum Clocking -0.5% (SW2: 2-3)

	6.13. Buttons
	6.13.1. External ON-OFF Button (J24)
	6.13.2. External Reset (J23)

	6.14. LVDS (Industrial Variant, internal, J11)
	6.15. HDMI connector (J7)
	6.16. Mini Display Port (J14)
	6.17. SPDIF Internal Audio Header (J10)
	6.18. Internal audio (J9)
	6.19. SPI/I2C3 (J26)
	6.20. M.2 Connector (B-Key) (J1)
	6.21. Serial COM P1 (J25)
	6.22. Serial COM P2 (J3)
	6.23. Serial COM P3 (J19)
	6.24. Camera connector (J5, J6)
	6.25. Thermal Sensor (U24)

	7/ Bootloader Operation
	7.1. Copyrights and Licensing of U-Boot
	7.2. Bootloader Quickstart
	7.3. Bootloader Commands
	7.4. Kontron Bootloader Command Extensions
	7.4.1. kboardinfo - Kontron Board Information

	7.5. Bootloader Environment
	7.6. Bootloader Environment Update
	7.7. Kontron Bootloader Environment Extensions
	7.8. Bootloader Mass Storage Support
	7.8.1. QSPI flash
	7.8.2. SD Card and eMMC Devices
	7.8.3. USB Storage Device

	7.9. Bootloader File System Support
	7.10. Bootloader Update

	8/ Technical Support
	8.1. Warranty
	8.2. Returning Defective Merchandise
	About Kontron – Member of the S&T Group



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



