emSTAMP Neon
Developer Kit

Software Manual

Rev02 /27.09.2018

emtrion GmbH



emtrion

© Copyright 2018 emtrion GmbH

All rights reserved. This documentation may not be photocopied or recorded on any electronic
media without written approval. The information contained in this documentation is subject to
change without prior notice. We assume no liability for erroneous information or its consequences.
Trademarks used from other companies refer exclusively to the products of those companies.

Revision: 02 /27.09.2018

Rev Date/Signature Changes
1 01.08.2018/Ha Initial release
2 27.09.2018/Ha Minor change, fix typo

emSTAMP Neon Developer Kit (Rev02) 2/12



emtrion

1 Table of contents
Revision:01/01.08.2018
2 Introduction
3 Hardware requirement
3.1 JTAG debugger/programmer
4  Workstation Software installation
4.1 STM32CubeMX initialization code generator
42  STM32 ST-LINK utility
43  System Workbench for STM32
Generating initialization code with STM32CubeMX
Testing your in-circuit Debugger/programmer and your emStamp-Neon
Working with SW4STM32 to develop your application
Using the additional software package for peripheral initialization
8.1 How to use the snippet code

5
6
7
8

N N OO NN U1 O O 0 i D D DMDN

—_

emSTAMP Neon Developer Kit (Rev02) 3/12



emtrion

2 Introduction

Welcome to emSTAMP-Neon documentation. This manual will give you a startup software

guideline of our developer kit. It will describe how to use the different free software to program
your developer kit.

It is assumed that users of emtrion developer kits are already familiar with software development.
Programming knowledge are out of the scope of this document. emtrion will gladly assist you in
acquiring this knowledge. If you are interested in training courses or getting support, please
contact the emtrion sales department.

The examples in this manual are demonstrated on specific hardware but if not mentioned
otherwise they all work on all supported emtrion devices.

Please refer to the “Hardware Description” of to emSTAMP-Neon available on the emtrion support
website (http://support.emtrion.de) for more detailed info of the capability of the product.

3 Hardware requirement

3.1 JTAG debugger/programmer

In this manual, the in-circuit debugger/programmer used is the ST-LINK/V2
(https://www.st.com/en/development-tools/st-link-v2.html).
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4 Workstation Software installation
Before starting you need to prepare your workstation. In order to build an image that runs on the

target, you need to install the following set of free software available online on the ST
microelectronics, the microcontroller manufacturer (www.st.com).

4.1 STM32CubeMX initialization code generator
STM32CubeMX is a graphical tool that allows a very easy configuration of STM32 microcontrollers
and the generation of the corresponding initialization C code through a step-by-step process.
(https://www.st.com/en/development-tools/stm32cubemx.html )

Emtrion is providing a project file that is compliant with the developer kit and let you generate the
MCU peripheral (GPIO, USART, Pin MUX ...) and the middleware (USB, TCP/IP, FreeRTOS...). The
output will be a bundle of initialization file in C code and all project files that allow you to create
your main project.

4.2 STM32 ST-LINK utility

STM32 ST-LINK Utility is a full-featured software interface for programming STM32 microcontrollers
(https://www.st.com/en/development-tools/stsw-link004.html)

The tool offers a wide range of features to program STM32 internal memories (Flash, RAM, OTP and
others), external memories, to verify the programming content (checksum, verify during and after
programming, compare with file) and to automate STM32 programming.STM32 ST-LINK Utility is
delivered as a graphical user interface (GUI) with a command line interface (CLI).

4.3 System Workbench for STM32
The System Workbench toolchain, called SW4STM32, is a free multi-OS software development
environment based on Eclipse, which supports the full range of STM32 microcontrollers and
associated boards (https://www.st.com/en/development-tools/sw4stm32.html )

The SW4STM32 toolchain may be obtained from the website (www.openstm32.org ), which
includes forums, blogs, and trainings for technical support. Once registered to this site, users will
getinstallation instructions at the Documentation > System Workbench page to proceed with the
download of the free toolchain.

5 Generating initialization code with STM32CubeMX
Emtrion is providing the configuration file that gives you the possibility to load the entire pin
muxing, clock configuration and middleware of the MCU STM32F469NIHx used in the emStamp-

Neon. To proceed to the generation, load the project file called STM32-Stamp-Pinmux-V06-
Release-emSTAMP-Neon-edi5937.ioc

Then click on the generation button here:
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Then file the project setting:

-

W

Project Settings | EY |

Project Location
|C:Wsers‘\anmnny.harivel\Domments || Browse l

Application Structure
lBasuc -

Toolchain Folder Location

|C: \Usersanthony. harivel\Documents\emStamp-Meon-test}, |

Toolchain / IDE
l5W4STM32 - I Generate Under Root
Linker Settings

Minimum Heap Size

Minimum Stack Size 0x400

Mcu and Firmware Package

Mcu Reference
STM32F465NIHx |

Firmware Package Mame and Version
STM32Cube FW_F4V1.21.0 |

Use Default Firmware Location
|C:ﬂ_lsersfanﬂwny.harivelfS‘ITﬂ3ZCutuEfRepnsib:urny'l'l'ﬂ32Cube_F':."a'_F4_1.l' 1.21.0 || Browse |

4

4

1 | »

(o] (e

The most important part is the Toolchain/IDE; choose SW4STM32 to be compliant with the rest of
this manual. Click “Ok”.

Then wait for a moment while the code is generated.
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Once finished you should get the source code framework of your project:

-~

Mame Anderungsdatum Typ Grofe
. Drivers 31.07.2018 09:03 Dateiordner
J Inc 31.07.2018 09:02 Dateiordner
. Middlewares 31.07.2018 09:03 Dateiordner
| Src 31.07.2018 0903 Dateiordner
| startup 31.07.2018 09:02 Dateiordner
| | .«cproject 31.07.2018 09:03 CPROJECT-Datei 29 KB
|| mxproject 31.07.2018 09:03 MXPROJECT-Datei 11 KE
|| project 31.07.2018 09:032 PROJECT-Datei 1KE
* em5Stamp-Meon-test 31.07.2018 09:02 S5TM32CubeMX 23 KB
|Z| emnStamp-Meon-test 31.07.2018 09:03 AML-Dokument 1KB
|| STM32F469MIHx_FLASH.Id 31.07.2018 09:03 LD-Dratei 6 KB

6 Testing your in-circuit Debugger/programmer and your emStamp-Neon

It is strongly advice to test the communication between your workstation and your target using the
ST-LINK utility tool before starting any debugging and/or programming with SW4STM32.

The output of a good communication should look like this:

7] STM32 ST-LINK Utility =1olx|

File Edit View Target STLINK External Loader Help

ol | @ldlel 8-

i

~Memory display Device STM32F469x/F479x
. . " Device ID Ox434
Address: |0x50000000 x| Size: | 0x2000 Data Width: [ 16 bits ~ | R
Device Memaory @ 0x30000000 : I Binary File | s P o LiveUpdate
Target memory, Address range: [0x90000000 0x90002000]
Address 0 |2 |4 s B |a lc e | ascrr f’
OxS0000000 0000 0000 0000 0000 0ooo 0ooa 0oag D000 [ieeesivssnnsssann
0x50000010 0000 0000 Q000 0ooa 000 0000 0000 L
0x30000020 0000 Qoo 0ooo 0000 0ooo 0ooo 0o0o L
0x30000030 0000 0000 0oog 0000 0000 0o0a 0000 L L 1
0x50000040 0000 0000 Q000 0ooa Qoo Qoo Qoo L
0x30000050 0000 0000 0oog 0ooo 0ooo 0ooa 0oaog 0000 e
0x20000060 0000 0000 Q000 0ooa 000 0000 0000 L
0x30000070 0000 0000 0ooo 0000 0ooo 0ooo 0o0o L
0x30000080 0000 0000 0oog 0000 0ooo 0ooa 0oag D000 [ieeesivssnnsssann
0x50000090 0000 0000 Q000 0ooa 000 0000 0000 L -
J | of

16:38:37 1 STLINK SN @ 31FFeF06404E353849390943
16:38:37 : ST-LINK Firmware version : V212957

16:38:37 : Connected via JTAG.
16:38:37 : JTAG Frequency = 9 MHz,
16:38:37 : Connection mode : Connect Under Reset.
16:38:37 : Debug in Low Power mode enabled.
16:38:38 : Device IDn0x434
16:38:38 : Device flash Size : 2MBytes
16:38:38 : Device family :5TM32F469x/F479x
Iilebug in Low Power mode enabled. bevice ID:0x434 ICore State ; Live Update Disabled
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7 Working with SW4STM32 to develop your application

Once your code is generated, you can import your project into System Workbench for STM32
(SW4STM32).

To import a project, choose the following setting:

oy
Select
Create new projects from an archive file or directory. | g - 5 |

Select an import wizard:
It*r'pe filter text

E= General -

- [ Archive File

e = Existing Projects into Workspace

------ [} File System

------ E Preferences

------ [} Projects from Folder or Archive

H-E Cfc++

E:, Git

&= Instal

M- Maven

E‘F Damph

l';—"; Remote Systems

E_\::, RFM

E:v Fun/Debug .
E:, SV

E:, Tasks

[ Team ;I

® = Back I Mext = I Fimish Cancel
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_ioix]
Import Projects
Select a directory to search for existing Edlipse projects.
-

¥ Select root directory: IC:‘-,Users‘n.anﬁmny.hariuel‘n,Don:uments‘-,emStj Browse... I

i select archive file: I j Browse, .., |

Projects:

----- emStamp-neon-test (C:\WUsers\anthony . harivel\DocumentsemStar Select All |

Deselect Al |
Refresh |

4| | i
~ Options
[T Search for nested projects

[T Copy projects into workspace

[™ Hide projects that already existin the workspace

—\Working sets

[T Add project to working sets Mew...

Working sets: j Seleck, ., |

® < Back Mexh = Finish Cancel

Click on “Finish” and let the IDE prepare your workspace.
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Once imported you should see this source code framework into the IDE like this:

File Edit Source Refactor Mavigate Search Project Run Window Help

Hmi | B-R-BINGE B -0~ E

Bg C/C++ Projects &3 1) | =] <},==§>| e - — 0O
4 =5 emStamp-Meon-test

s [ail Includes

> 2 Drivers

> 23 Inc

- 2 Middlewares

- 2 Sre

- 2 startup

® emStamp-Meon-test.ioc

|X] emStamp-Meon-testaml
[Td STM32F468MNIHx_FLASH.Id

Once you are ready to compile, click on the hammer icon to build the “debug” version of your
project. After a while, you should see this successful build with no error like this:

|21 Problems | Tasks | ) console 57 [ Properties G} Debugger Console 7 Search = Progress e Call Hierarchy
CDT Buid Console [emStamp-neon-test]

4 5G| el =& #B-5-= 0

]
Building file: ../Drivers/STM32F4xx HAL Driver/Src/stm32f4xx_11 usb.c
Invoking: MCU 6CC Compiler
C:\Users\anthony. har ivel\Documents\emStamp-neon-test\Debug
arm-none-eabi-gcc -mcpu=cortex-m4 -mthumb -mfloat-abi=hard -mfpu=fpva-sp-d16 '-D_ weak=_attribute_ ((weak))' '-D_ packed=_attribute_ ((_ packed_))' -DUSE_HAL DRIVER -DSTM32F469xx -I"C:/Users/anthony.harivel/Doct
Finished building: ../Drivers/STM32Faxx_HAL Driver/Src/stm32faxx 11 usb.c
Building target: emStamp-neon-test.elf
Invoking: MCU 6CC Linker

arm-none-eabi-gec -mcpu=cortex-md -mthumb -mfloat-abi=hard -mfpu=fpvd-sp-d16 -specs=nosys.specs -specs=nano.specs -T"../STM32F469NIHx_FLASH.1d" -Ul,-Map=output.map -Wl,--gc-sections -o "emStamp-neon-test.elf” @"ob:
Finished building target: emStamp-neon-test.elf

make --no-print-directory post-build
Generating hex and Printing size information:
arm-none-eabi-objcopy -0 ihex "emStamp-neon-test.elf” “emStamp-neon-test.hex”
arm-none-eabi-size "emStamp-neon-test.elf”
text data bss dec hex filename
26060 24 20392 46476  bSBc emStamp-neon-test.elf

16:28:52 Build Finished (took 1m:18s.849ms)

.. . b

You are now ready to debug your application.

Make sure your target is power up and that the ST-LINK is connected properly and hit the bug icon
to debug your project.
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Choose the following configuration:

-
= Debug As E@g

Select a way to debug 'emStamp-MNeon-test':

I/ AcB STM32 C/C++ Application|
[€]Local C/C++ Application

Description
Debug with the Ach 5TM32 Debugging

@ [ ok ][ cancel

‘workspace - Debug neon-test/Src 18]
Fie Edt Source Refoctor Navigate Search Projct Run Window Heb
- |BRiSIx (PO EN3 2|8 S R - 0-QU-i®EF-idpif -F-5a-D- oo || 18 | B3
45 Debug 23 S| %[ = O o varables X s LstB|ie =0
56 emStamp-neon-test Debug [Acs STM32 Debuggingl Name | 1ype |
i emStamp-neon-test.elf (2 os_thread_def defauitTask const osThreadDef_t [
Ehof Thread #1 (Suspended : Breakpoint)
main( at main.c:144 038005308
» openocd
¥ acb
=
[g) main.c 52 = B = outine 12 vEBRY o % Y= B
144 A ®  heth : ETH_HandeTypeDef |
145 /* USER CODE BEGIN 1 */ @ hi2c1:12C_HandieTypeDef
bt I ®  hindg : IWDG HardkTypeDef
o USER CODE EID 1 I} ®  hitdc : LTDC._HandiTypeDef
149 /* MCU Configuration =y ®  haspi : QSPI_HandleTypeDef
s ®  hsai_Blodk 1 : SAT_HancleTypeDef
151 /% Reset of all peripherals, Initializes the Flash interface and the Systick. */ ®  hsd : SD_HendeTypeDef
152 HALInit(); ©  hspi2 : SP1_HandeTypeDef
153 ®  hspiS : SP1_HandeTypeDef
154 /7 USER CODE BEGIN Indt */ ~ @  htm8 : TIM_HandleTypeDef
Ei S+ st cooe £ Tnit @ huart2: UART HandieTypeDef
e ER CODE END Init @ huart3 : UART_HandieTypenef
158 /* Configure the system clock */ ®  hhed_USB_OTG_FS : HCD_HandleTypeDef
150 SystemClock_Config()s ®  hpcd_USB_OTG_HS : PCD_HendlTypeDef
160 ®  hsdram1: SORAN_HandiTypeDer
161 /% USER CODE BEGIN SysInit */ ®  defaulTaskHande : osThreadld
162 - 5 ystemClock_Config(veid) : vo!
16/ USER CO0F EW SysTnit */ RN bl g
6 s ;
165 /* Initialize all configured peripherals */ _zs MX*“DCU""(‘”":" ““‘:
166 x.GPT0 Inis()s © MADCE Intoi) o
167 MCADCLTniE(): S MX_ADCS It v
168 MX_ADC2_Init(); A+ MX_CAN1 Tnit{void) : void
169 MX_ADC3_Init(): ++° MX_DAC_Init{void) : void
176 MX_CANI Init(); 45 MX_ETH Init(void) : void
171 MXDAC_Init(); 5 MM nit(void)  void
1z MCETHInGEO); 4+ MXI2C 1 Inibveid) : veid
173 MCEMCInit()s [~ £+ MX_IWDG_Init(void) : void =
45 MXLTDC Init(void) : void
s
) Console 53 2 Tasks [2] Problems (3 Evecutsbles [ Debugger Console [] Memory 73 Type Herarchy %o Call Hierarchy = Progress 7 Search % x| BEBErEE B-08-=0 _zs :ifs":[‘]"f:z:g‘""dzm oid
Sttt D A STHA2Dagar oot 4+ MX_SDI0_SD_Initveid) : void
cont iguriny s
Info : Unable to match requested speed 4808 kiz, using 2250 kHz ] sz nitvoid) < vod
Info ¢ Stlink adapter speed set to 2250 khz 3 WXSPLS Intlvod) ot
Info : Unable to match requested speed 408 kiz, using 2250 kiiz £+ MX_TIMB_Int(void) : vid
adapter speed: 2250 kHz ++5 MX_USARTZ_UART Init{void) : void
Info : Padding image section ® with 12 bytes £ MX_USART_UART Initvoid) : void
carget halted due o breskpoint, current mode: Thread 45 W _USB. 0T 5. HCD It - 6
PSR pe: msp: s
Warn : keep_alive() was not invoked in the 1006ms timelimit. G0B alive packet not sent! (1271). Workaround: increase "set remotetimeout” in GDB z MUSE{;"‘W:EJCDJ":(W“” y ad
Info : Stlink adapter speed set to 1125 kiz StartDefaultTask(const void™) : voi
adapter speed: 1125 kiz | et HALTIM MspPostint(TIM_HandeTypeDef): void
sl » ©  mainvoid) it

|
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8 Using the additional software package for peripheral initialization

In order to put some peripheral like the RAM, the QSPI Flash, the LCD ... in operation, some
additional pieces of software need to be added in your project.

Emtrion is providing a software package with snippet code you can add in your code.
The package is divided into several folders corresponding to the peripheral you need to initialize.

The software configuration used into the snippet code is compatible only with the emStamp-Neon
module peripheral.

8.1 How to use the snippet code

Once you have the previous steps done and you are able to debug your emStamp-Neon developer
kit, you can customize your code.

The “main.c” file is the file where you can find your application entry point. There is a set of init
functions that initializes the MCU and the peripheral.

For example, if you need to the external RAM to be in operation and you have selected it in
STM32CubeMX, you will find in the “main.c” file the following function:

/¥ FMC initialization function */
static void MX_FMC_Init(void)
{

In the software package, you will find a file “snippet.c” with the same function.

Replace the content of the snippet code into your init function and add the extra functions as well.

static void BSP_SDRAM_Initialization_Sequence(SDRAM_HandleTypeDef *hsdram,
FMC_SDRAM_CommandTypeDef *Command)
{

Now your project has the initialized the external RAM!

For some peripheral like the QSPI, a full driver has to be added into your project. Please follow each
README.txt on the respectively folder that guides you to the installation.
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