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1. iIMX91 Industrial Development Kit

1.1. Development Kit Parts

These items are part of each standard configuration development kit providing all the
necessities required to start the custom design process.

iMX91 Industrial Module

iMX Development
Max/Pro/Basic

Baseboard

Micro USB Cable A: ? Patch Ethernet Cable

100-pin Shielded
Connector



https://www.voipac.com/100-pin-shielded-connector
https://www.voipac.com/100-pin-shielded-connector
https://www.voipac.com/patch-ethernet-cable
https://www.voipac.com/micro-usb-cable
https://www.voipac.com/imx-development-baseboard
https://www.voipac.com/imx-development-baseboard
https://www.voipac.com/imx91-industrial-module-basic
https://www.voipac.com/imx91-industrial-module-pro
https://www.voipac.com/imx91-industrial-module-max
https://www.voipac.com/imx91-industrial-module-max
https://www.voipac.com/imx91-industrial-development-kit-max

1.2. Development Kit Accessories

These add-ons have been selected to fast-track the development process, and are
available for the purchase directly from Voipac webshop. All of these items are
supported by the BSP software and were thoroughly tested. An extensive
documentation stored in the Voipac Downloads and Wiki sections helps with the

development or any future custom design changes.

NXP Parallel TFT
Display Set

iMX9 Wifi and Bluetooth
Antennas Set

Hardware and Software
Development Support

Digilent MIPI-CSI
Camera Set

Power Supply
5V 20w



https://www.voipac.com/nxp-parallel-tft-display-set
https://www.voipac.com/nxp-parallel-tft-display-set
https://www.voipac.com/hardware-and-software-development-support
https://www.voipac.com/hardware-and-software-development-support
https://www.voipac.com/power-supply-5v-20w
https://www.voipac.com/power-supply-5v-20w
https://www.voipac.com/imx9-wifi-and-bluetooth-antennas-set
https://www.voipac.com/imx9-wifi-and-bluetooth-antennas-set
https://www.voipac.com/digilent-mipi-csi-camera-set
https://www.voipac.com/digilent-mipi-csi-camera-set
https://wiki.voipac.com/index.php?title=iMX91_Industrial_Development_Kit
https://downloads.voipac.com/index.php?p=iMX91_Industrial_Development_Kit

1.3. Baseboard Connectors and Main Components
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1.4. Module Key Components

Stereo Audio Codec

100-pin Shielded
Board Stacking Connector
PAGE 3

100-pin Shielded
Board Stacking Connector

MODULE TOP SIDE

i.MX 91 NXP Processor

Ethernet Transceiver

Ethernet Transceiver

12C EEPROM

12C GPIO Expander

oo [0
-

s
B
-

MODULE BOTTOM SIDE

100-pin Shielded
Board Stacking Connector

NOTE:, The page number in el @iCllel refers to the iIMX?1 Industrial Module schematics document page.

INOTE:, The confidential schematics is available for download from the kit downloads section of the commercial web site

affer the development kit purchase.

1.5. Configurable Hardware Jumpers Setting

Make sure that the configurable OR resistors of the universal iIMX Development
Baseboard are set to support the iMX91 Industrial Module. LVDS1 termination is
necessary in case Ethernet port 2 / Upper Row is not supported (iIMX8M Industrial

Module is used).

INOTE;, When iMX Development Baseboard is ordered fogether with different types of Industrial Modules, it is by default

assembled to support the module it was connected with upon delivery.


https://www.voipac.com/imx91-industrial-development-kit-pro#kit-downloads
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2. Flashing Procedure

Following chapters describe how to flash binaries into iIMX?91 Industrial Module's eMMC
Flash memory, or into SD card that is located on the iMX Development Baseboard.

WelF The steps listed below are NOT REQUIRED for standard configuration
development kits as all of them are preinstalled with soffware, setup for
desired configurafion and tested before dispafch.

Mentioned steps are infended fo be used as a starting point for software
customization or when binaries recovery is needed.


https://downloads.voipac.com/index.php?p=iMX91_Industrial_Development_Kit/module/software

3. Installing Universal Update Utility (UUU)

The UUU (Universal Update Utility) is an evolution of MFGTools (aka MFGTools v3).
This uftility is NXP's i.MX Chip image deployment tool, which has the same usage on
both OS Windows and OS Linux. It means the same script works on both OS as
command line tool, so users can easily integrate it into their tools with UUU library.

3.1. OS Windows

+ Go to: https://github.com/NXPmicro/mfgtools/releases

+ Select the |latest stable release. Example: Releases/uuu_1.5.233:
https://github.com/nxp-imx/mfgtools/releases/tag/uuu 1.5.233

+ Download Universal Update Utility (UUU): uuu.exe

« Save the file intfo: C:\uuu

3.2. OS Linux

git clone https://github.com/NXPmicro/mfgtools.git
cd mfgtools
mkdir .build && cd .build && cmake .. && make -7j nproc’

The binary called uuu, which is used for flashing, is located in .build/uuu directory.

4. Preparing Binaries

Locate the binary files for flashing the module at Voipac Downloads section.

* Download the default WIC filesystem image for specific module configuration:
voipac-image-imx91-configuration.rootfs.wic

Store released Image + Bootloader to the same folder as uuu mfgtools was saved
(C:\uuu).


https://downloads.voipac.com/index.php?p=iMX91_Industrial_Development_Kit/module/software/filesystem
https://downloads.voipac.com/index.php?p=iMX91_Industrial_Development_Kit/module/software/filesystem
https://downloads.voipac.com/index.php?p=iMX91_Industrial_Development_Kit/module/software/filesystem
https://downloads.voipac.com/index.php?p=iMX91_Industrial_Development_Kit/module/software
https://github.com/nxp-imx/mfgtools/releases/download/uuu_1.5.233/uuu.exe
https://github.com/nxp-imx/mfgtools/releases/tag/uuu_1.5.233
https://github.com/NXPmicro/mfgtools/releases

5. Flashing the Binaries

+ Set serial downloader mode by sliding DIP switch §1 BOOT positions to: 1-OFF, 2-ON

I !QOSEIViI

Om(@ay
B “me)y

» Plug USB Micro-B cable to baselboard CONSOLE connector and PC

* Plug USB-C cable to baseboard USB-C connector and PC
Powering of the development kit is not required during the flashing procedure.

* Make sure that UARTT and UART2 jumpers are in CP2105 positions (USB/UART bridge) as
shown at the picture below:

After connecting 2 development board cables, 2 serial ports named Silicon
Labs Dual CP2105 USB fo UART Bridge should appear in the conftrolling PC.

SERIAL CONSOLE
Tera Term: Mew connection
O TCPIP 127.0.0.1
4444 Protocol: UNSPEC -~
Telnet
® Serial Port; |COM1 4:; Silicon Labs CP210x USB to
COM14: Silicon Labs CP210x USB to UART Bridge [COM14
0K COM15: Silicon Labs CP210x USB to UAHT Bridge [COM15]

-10 -



 Make sure that the downloaded imx-boot and * .wic files are located in the
C:\uuu directory

Tera Term: Serial port setup

Port: COM w 0K
Baud rate; 115200 w
+ Check the basic seftings Data: 8 hit y Cancel
of the serial port —
Parity: none w
Stop: 1 bit v Help
Elow control: none W

« Choose one of the following commands to start the flashing process:

5.1. eMMC Flash Memory (DEFAULT)

OS Windows

uuu.exe -b emmc all voipac-image-imx9l-configuration.rootfs.wic

OS Linux

sudo ./uuu -b emmc_all voipac-image-imx9l-configuration.rootfs.wic

5.2. SD Card

OS Windows

uuu.exe -b sd all voipac-image-imx9l-configuration.rootfs.wic

OS Linux

sudo ./uuu -b sd all voipac-image-imx9l-configuration.rootfs.wic

11 -



Flashing logs

Command Prompt

C:\Windows\System32>cd c:/uuu

c:\uuuruuu.exe -b emmc_all voipac-image-imx91-max.rootfs.wic
uuu {(Universal Update Utility) for nxp imx chips -- libuuu_1.5.233-8-g79ce7d2

Success 1 Failure B

1:11-8553546 8/ 8 [ 1 FB: done

SERIAL CONSOLE

Ed cOM15:115200bps - Tera Term VT
Eile Edit Setup ntrel  Window  Help

wrote 16776192 bytes to 'all'
Starting download of 16776244 bytes

downloading of 16776244 bytes finished
writing to partition 'all’
sparse flash target iz mmc:@
writing to partition 'all' for sparse, buffer size 16776244
Flashing sparse image at offset @
Flashing Sparse Image
wrote 16776192 bytes to "all'
Starting download of 14886964 bytes

downloading of 14886964 bytes finished
writing to partition 'all’
sparse flash target is mmc:8
writing to partition 'all' for sparse, buffer size 14886964
Flashing sparse image at offset @
Flashing Sparse Image
wrote 14886912 bytes to 'all’
Starting download of 1478464 bytes

downloading of 1478464 bytes finished
writing to partition 'bootloader’
Initializing 'bootloader’

switch to partitions #1, OK

mmc@(part 1) is current device
Writing 'bootloader’

MMC write: dev # @, block # @, count 2872 ... 2872 blocks written:
Writing 'bootloader' DONE!

Detect USE boot. Will enter fastboot mode!

Detect USE boot. Will enter fastboot mode!




6. Running the Newly Flashed Binaries

After completing the above steps, eMMC Flash memory or SD Card is flashed and the
following steps are to be performed to boot the new image:

* Unplug USB-C cable from PC
» Set Boot mode by sliding DIP switch $1 BOOT positions to boot from:
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B om@Ey
“mey

—— % UART —— UART.
S1 BOOT gl S1 BOOT -a

eMMC: 1-ON, 2-OFF SD Card: 1-ON, 2-ON

eMMC FLASH MEMORY BOOT
(default)
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+ Connect USB Micro-B debug cable, switch on the power and the development kit
starts booting with the new binaries.

If necessary, stop autoboot to set a specific DIB file:

* Type these commmands to set a DTB file for the image loaded in eMMC:

u-boot=>fatls mmc 0:1
u-boot=>setenv fdtfile imx91-voipac-evk.dtb

u-boot=>saveenv

* Type these commands to set a DTB file for the image loaded in SD Card:
(example for TTIANMA display)

u-boot=>fatls mmc 1:1
u-boot=>setenv fdtfile imx91-11lxll-evk-tianma-wvga-panel.dtb

u-boot=>saveenv

-14 -



B COM15:115200baud - Tera Term VT
File Edit 5Setup Control Window Help

v to stop autoboot: @

INTERRUPT=
Ffatls mmc 8:1

-aud-hat.dtb

-flexspi-m2.dth
i-nand-m2.dtb
i-slave.dtb

-lpuart.dtb

-mgs.dth

-mt9mlld.dtb
ianma-wvga-panel.dth

c.dtb

4
4
4
4
4
4
4
4
4
4
4

12 file(s), @ dir(s)

PR l-cteny fdtfile imx9l-voipac-evk.dth
u-boot=> EENI==1L]

Saving Enviromment to MMC... Writing to MMC{@)... OK
u-boot=> boot]]

+ Type a boot command or reset the board to boot the Image with correct DIB file:

7.1. Development Kit Downloads

iMX91 Industrial Module Flyer Voipac Downloads
iMX91 Industrial Module Datasheet Voipac GitHub
iMX Development Baseboard Datasheet Voipac Wiki

The iMX?91 Industrial Module Confidental Schematic is available for download

from the kit downloads section of the commercial web site after the
development kit purchase.

7.2. General Information

COMs and SBCs Feature Overview Voipac Price List

Latest Version of the Quick Guide

-15 -



https://downloads.voipac.com/files/iMX91_Industrial_Development_Kit/baseboard/documents/iMX91_Industrial_Development_Kit-Quick_Guide.pdf
https://www.voipac.com/sites/default/files/documents/voipac-pricelist.pdf
https://www.voipac.com/products-overview
https://www.voipac.com/imx91-industrial-development-kit-pro#kit-downloads
https://wiki.voipac.com/index.php?title=iMX91_Industrial_Development_Kit
https://downloads.voipac.com/files/iMX91_Industrial_Development_Kit/baseboard/documents/iMX_Development_Baseboard-Datasheet.pdf
https://github.com/voipac/
https://downloads.voipac.com/files/iMX91_Industrial_Development_Kit/module/documents/iMX91_Industrial_Module-Datasheet.pdf
https://downloads.voipac.com/index.php?p=iMX91_Industrial_Development_Kit
https://downloads.voipac.com/files/iMX91_Industrial_Development_Kit/module/documents/iMX91_Industrial_Module-Flyer.pdf

8. Operating and Safety Instructions

The development kit offers numerous connection and testing options. For safety
reasons, please handle it with appropriate care by following these instructions:

*  When unplugging the module from baseboard, follow the two “LIFT HERE™
baseboard markings, to precede possible damage of the connectors pins.

* Do not connect any device (e.g. Display, Camera, CANbus Module, WiFi
antennas,...) while the baseboard is powered, otherwise short circuit or
electrical shock may occur.

+ The development kit must/shall?? be connected to a grounded mains outlet.
When not using the power supply available for this development kit, make sure
your power source meets the following requirements:

o Qutput Current: 4A
o Qutput Power: 20W
o QOufput Voltage: +5V

* Reliable ESD prevention is recommended.

-16 -



Thank you

for purchasing Voipac's development kit.

Warranty:

VOIPAC TECHNOLOGIES s.r.o. Does Not Bear Responsibility for the Following:

» Failure of a product resulting from misuse, accident, modification, unsuitable operating environment,
or improper maintenance by user

* Unless otherwise agreed in written, a product does not include technical support and the customer
may be able to purchase technical support under separate agreement

* Any technical or other support provided by VOIPAC TECHNOLOGIES s.r.0. such as assistance, set-up and
installation is provided WITHOUT WARRANTY OF ANY KIND.

Disclaimer:

VOIPAC TECHNOLOGIES s.r.o. reserves the right to make changes, without notice, to any product,
including circuits and/or software described or contained in this document. VOIPAC TECHNOLOGIES s.r.o.
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.

Trademark Acknowledgment:

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

voipdac.

VOIPAC TECHNOLOGIES s.r.o.
Gen. M. R. Stefanika 6670/19

@11 01 Trencin ‘ @
Slovak Republic (Slovakia) ‘ c \ RoHS
[

: Compliant
HW & SW support: support@voipac.com



mailto:support@voipac.com
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