.0

£

OpenSTLinux
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Software Description

X-LINUX-GNSS1 is a software expansion package
developed to demonstrate GNSS (Global Navigation
Satellite System) based applications on STM32MP157F-
DK2 using X-NUCLEO-GNSS1A1 which is based on Tese-
LIV3F device

Standalone applications to read the NMEA data over
UART and 12C when X-NUCLEO-GNSS1A1 is connected
to the Arduino Connector of STM32MP157F-DK2 board

Demo application reads the continuous stream of GNSS
data and send it to cloud — ST Asset Tracking Dashboard

The package is easy to port across different Linux based
platforms with compatible hardware interface.

User-friendly License Terms

Lys
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X-LINUX-GNSS1

gnss_application({gnss_uart,gnss_i2c,gnss_python,gnss_x_linux)

POSIX Thread NMEA Library

Platform {Linux) Implementation

Linux user space

X-NUCLEO-GNSS1A1

libgpiod
Linux kernel space

TESEO-LIV3F



https://www.st.com/en/product/dsh-assetracking?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4537

X-LINUX-GNSS1

Hardware Description

« The X-NUCLEO-GNSS1A1l expansion board is based on
the Teseo-LIV3F tiny GNSS module. It represents an
affordable, easy-to-use, global navigation satellite system T : Arduino
(GNSS) module, embedding a Teseo Il single die connectors
standalone positioning receiver IC X-NUCLEO-GNSS1A1

« STM32MP157F-DK2 Discovery kit leverages the
capabilities of STM32MP1 series microprocessors to allow
users easily develop applications using STM32 MPU
OpenSTLinux distribution software

View of connectors
on the board

STM32MP157F-DK2

Key Products on board

X-NUCLEO-GNSS1A1
board plugged on

STM32MP157F STM32MP157F-DK2

Microprocessor Unit

Teseo-LIV3F
Tiny GNSS Module

Kyy 4
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Jumper Settings

Signal Arduino MNucleo 64 Jumper Configuration
I2C-8CL | D15 PBS J11 Open o BEEE R EVETTATION
.DZ R3 R10 D3 SR
12C-5DA | D14 PBY J12 Open | e
® 6
Wakeup D13 PAS J9 Closed : :
oo
Wakeup | D4 PBS5 J7 Open ot
Reset D9 PC7 J10 Open | iigte
o o o m
Reset D7 PAG J13 Closed | Q- ®e®
- o ®e®
PPS De PB10 JB Closed o “’ig ® ®
- ‘?w‘ - ® ®
FP5 D2 FA10 J8 Open ¢ | g
UART-RX | D8 PA9 J3 Closed - e
lTJN[i’_JI a LX)
UART-TX | D2 PA10 J4 Closed —
UART-RX | D1 PAZ J2 Open
UART-TX | DO PAS Jo Open

Kyy 5
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Hardware requirements
 1x STM32MP157F-DK2 board (Discovery Kit)

* 1x X-NUCLEO-GNSS1A1 (expansion board for Teseo-
LIV3F)

* 1x GPS/GLONASS/Beidou Antenna

e 1x Linux - Laptop/PC (Ubuntu 16.04 LTS or higher)
« 1x USB Type A to micro-USB cable

 1x USB PD compliant 5V, 3A power supply

« 1x USB Type Ato USB Type-C cable

* 1x micro SD card ( minimum 4GB )

Lys
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Setup & Demo Example

STM32MP157F-DK2
(Discovery Kit)

X-NUCLEO-GNSS1A1

GPS/GLONASS/Beidou Antenna




Setup & Demo Example

Software requirements

» Boot the Discovery Kit with Starter Package. Please refer
to instructions at wiki page Getting Started with
STM32MP157F-DK2 board

« Download the  X-LINUX-GNSS1 package from
www.st.com and extract it to find the pre-built images

« Follow instructions on wiki page to copy the pre-built files
and device tree blob at correct locations (or build using
Developer Package and source code of application),
restart the Discovery Kit and run the Demo application.

« Remote terminal applications such as Tera-Term(On
Windows) or Minicom(Linux) to transfer applications and
device tree

Kyy :
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https://wiki.st.com/stm32mpu/wiki/Getting_started/STM32MP1_boards/STM32MP157C-DK2
http://www.st.com/

Setup (1/4)

* Boot the STM32MP1-DK2 board with Starter Package. Please refer to instructions at wiki page
Getting Started with STM32MP157F-DK2 board

* Download pre-built images https://www.st.com/en/embedded-software/x-linux-gnssi.htmil

« Transfer the below files to respective locations on board using Tera-Term(Windows) or using scp
(Linux) —

Downloaded File Location in
DK2 Board

X-LINUX-GNSS1 V1.0.00\STM32MP157C-DK2_Device Tree\Binaries\stm32mp157f-dk2.dtb /boot/
X-LINUX-GNSS1 V1.0.0\Application\Binaries\gnss_app /

Kyy 9
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https://wiki.st.com/stm32mpu/wiki/Getting_started/STM32MP1_boards/STM32MP157C-DK2
https://www.st.com/en/embedded-software/x-linux-gnss1.html

Setup (2/4)

* For Windows PC* : Connect to Discovery Kit and open Tera Term

COM Port will come automatically as “COMXX:STMicroelectronics STLink Virtual Com Port” , where XX is the Port
number.Here it is 38 but may vary from PC to PC. Do the Serial Port Settings ( baud Rate : 115200,Data,Stop bits and Flow
Control) as shown below

I COM38 - Tera Term VT

Tera Term: Serial port setup and connection
Tera Term: New connection File Edit Setup Control Window Help

Terminal... Port: COM38 v
OTCPIP myhost.example.com Window Spoed: 115200 -

History Font

New setting

7 Data: 8 bit
lelnet Keyboard... Cancel

SSH Serial port...
Proxy... Stop bits: 1 bit Help

Parity: none

Other

SSH... Flow control: none

SSH Authentication...

SSH Forwarding... Transmit delay

SSH KeyGenerator... 0 msecichar 0 mseciline
TCR/IP...

General...

® Serial Port: | COM38: STMicroelectronics STLink Virt ~
COM38: STMicroelectronics STLink Virtual CO

Cancel

Additional settings...

‘,’ * |f using Linux PC, you need to Connect the Discovery Kit to the Internet / Intranet via LAN or Wi-Fi and use ssh commands for accessing the board or scp command for transferring files
10
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Setup (3/4)

 The following steps needs to be executed on Tera Term :

» To transfer a file(dtb and gnss_app) from host PC to Discovery Kit, click on File menu on top left corner of the Tera Term
window and go to File>>Transfer>>ZMODEM>>Send.

» Then select desired file for sending to the ‘/’ (root) location of Discovery Kit.

* Transfer dtb file

YT Tera Term: ZMODEM Send * ara Term: ZMODEM Send b
@ COM14 - Tera Term VT Look in: Binaries o | 9 11' 0 m,
File Edit Setup Control Window Help .
sewr cccccc tion... .:llbg Name Date modified Filename: ‘btm32mp1 57f‘dk2-dtb
uplicate session It
P — - e images 7/23/2021 2:09 PM .
sz.‘. | gnss_app 7/23/2021 7:56 AM PrOtOCOL ZMODEM
B o ke gnss_i2¢_read 7/23/2021 7:56 AM .
o gnss_uart_read 7/23/2021 7:56 AM Packet#.
Send fil : {[ T stm32mp157f-dk2.dtb 7/23/2021 7:50 AM Bytes transferred: 27316
Transfe > Kermit < 3
Change dractony.. — ; Elapsed time: 0:02 (11.64KBIs)
Replay Log... ZMODEM > Receive File name: stm32mp157-dk2.dtb | Open I
B-Plus > Send...
:: E::: Quick-VAN Files of type:  Al(".") v Cancel . 235%
Print... Alt+P Mo
Disconnec t Alt+1
Exit Alt+Q Option | Cancel |
[+ Binary

» Once transferred move it to /boot using below command

*  #mv stm32mpl157f-dk2.dtb /boot

‘Yl 11
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Setup (4/4)

« Transfer gnss_app

o o Y Tera Term: ZMODEM Send X Tera Term: ZMODEM Send X
Tl ki B Jo s = m Floname:  nes.a
e Nome " Ostemodid lename: =&
Log. | images 7/23/2021 2:09 PM Protocol: ZMODEM
o Lo i | gnss_app 7/23/2021 7:56 AM
s gnss_i2c_read 7/23/2021 7:56 AM Packetit:
Send file... gnss_uart_read 7/23/2021 7:56 AM .
Teanster B Kerme ctm32mp57-dk2.dth 7/23/2021 7:50 AM Bytes transferred: 17847
H scP. XMODEM
Change directory... YmODEM - ¢ ’ Elapsed time: 0:01 (12.90KB!s)
Replay Log... ZMODEM >  Receive .
TTY Record B-Plus > Send... File name: gnss_app Open I
TTY Replay S — Files of type: | All(".") v Cancel - 26.3%
Print... Alt+P
Disconnec + Alt+1 Help
Exit Alt+O
Option Cancel
Binary

« Change the permissions of the file using below command
« #chmod a+x gnss_app
« Once done execute the below commands

Board $> /sbin/depmod -a
Board $> sync

ﬁ Board $> reboot .
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Running the Demo

« Once rebooted run the app using the below command and enter 11 to get the GNSS data

I COM38 - Tera Term VT

File Edit Setup Control

rootBstm32Zmpl : “# ./gnss_app
eseo_Consumer_Task_Init...
onsole_Parse_Task_Init
Belect a command:

getpos
lastpos
wvakestatus
help
debug
track
lasttrack
getgnsmsyg
getgpgst
getgprmnc
getgsamsyg
getgsvmsyg
ext—help

i
2
3
4
5
6
7
9
a
1
2
3
2
a
1

conf iguration <{y/n>7

Upload to Cloud
Stop Upload to Cloud

elect a command:
= getpos
— lastpos
— wakestatus
— help

lasttrack

getgnsmsyg

getgpgst

getgprmc

getgsamsg

getgsumsyg

ext—help

Upload to Cloud

Stop Upload to Cloud

conf iguration <y/n)>?

Speed over ground (knots)>:

Trackgood:

Date <ddmmyy):

Magnetic Variation:
Magnetic Uar. Direction:

>Select a command:

1 - getpos

2 - lastpos

3 - wakestatus

4 — help

5 - debug

6 — track

7 - lasttrack

9 — getgnsmsg
18 — getgpgst
11 — getgprmc
12 — getgsamsg
13 — getgsumsg
19 — ext-help
28 — Upload to Cloud
21 — Stop Upload to Cloud

Saie conf iguration <y/n>?
>

#9:32:35 1

U ]

N 1
E 1]

—— Warning {(reported in NO FIX conditions>

« Similarly other apps can be transferred (gnss_uart_read,gnss_i2c_read) and executed

Lys
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Documents & Related Resources

* All documents are available on the www.st.com
« User Manual

Data Brief

Quick Start Guide

Source code

Wiki page on https://wiki.st.com/stm32mpu
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http://www.st.com/
https://wiki.st.com/stm32mpu
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STM32 MPU OpenSTLIinux Software Expansion Package:
all that you need

The building blocks Your need Our answer

Accelerometer, gyroscope

Inertial modules, magnetometer COLLECT
Pressure, temperature, humidity
Proximity, microphone
".. STM32 Open
Bluetooth LE, Sub-GHz radio TRANSMIT ‘
£, Sup-Hz radio Connect ' Development
Environment
Audio amplifier ACCESS
Touch controller Translate -
Operation Amplifier -
Stepper motor driver ’ CREATE -
DC & BLDC motor driver / Move / Actuate
Industrial input / output v
POWER
Energy management & battery
General-purpose microcontrollers
PROCESS

Secure microcontrollers Process

‘k Software

Lys
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X-LINUX Software Expansion Package

« X-LINUX Software Expansion package is developed on A7 core of STM32MP1 for stand alone
applications and applications using X-NUCLEO boards or Raspberry Pi HAT boards

« X-NUCLEO expansion board can be plugged on Arduino connector or Raspberry Pi HAT board can
be plugged on the 40-pin connector available on the STM32MP157F-DK2 board

e 3§ PRDHIDBHODOIHS
‘F\mr‘-ﬂﬂﬂﬁf‘-ﬂﬁu.ﬂl.”
-

ior oo~ Ho« de—ls— i S" ©

c € MICRO SD CARD
1434 RoHS
RIS wu C134 Compliant

R1474

17
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STM32MPU Embedded Software

* More complex

« Multiple piece of software to deliver
« STM32CubeMP1 is part of it

Cortex-A and Cortex-M cores

Application
Frameworks

CubeMP1

18




STM32MPU Embedded Software

X-LINUX-GNSS1

eted | Software
ruste : Expansion Applications
Applications | Package

STM32MPU Embedded Software i

OpenSTLinux i

Application frameworks :
!
i
: n
I S
; >
: g
User space | STM32Cube g'
— — — — — e ¢ e ¢ — — — — — — — — — — — — — 7 — — — — 0 — 0 — — — — — — —— —] MPU Package — v - :o-
Kernel space ! o =
. o (V)]
. f =
OpenSTLanX BSP : Boot chain =
(=
=}
<
Linux
kernel
Legend

) & A

OP-TEE
Platform Cortex-A7 | Cortex-A7 Cortex
"l configuration ———— SECUTE M— I Non-Secure —— M4 —
19
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Software packages presentation

« Starter Package

* Used to quickly and easily start with any STM32MP
microprocessor device. The Starter package is

generated from the Distribution Package. Developer

Package

* Developer Package

» Used to add your own developments on top of the
STM32MPU Embedded Software distribution, or to L )
replace the Starter package pre-built binaries. The Distribution
Developer Package is generated from the Distribution
Package.

Package

« Distribution Package

« Used to create your own Linux® distribution, your own Starter
Starter package and your own Developer Package.

Package

Kyy 2
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More Info:

https://wiki.st.com/stm32mpu



https://wiki.st.com/stm32mpu
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