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INTRODUCTION

This document is for the user who wants to make a software program using Simulink and the HANcoder
blockset for the Olimex STM32 P405 development board. It contains installation tutorials for the programs

necessary to work with the blockset. It will also explain the template model, building a model in Simulink
and flashing the software to the P405.

Furthermore, it will explain how you can view signals and edit parameters while the software that runs on
the P405. This is done with a program called HANtune.

So HANcoder is used to build the software program from a Simulink model and HANtune is used to view
and edit (tune) the program once the program is running on the hardware.

If you encounter problems with the blockset or with HANtune, please contact the project developer Jason
van Kolfschoten: Jason.vanKolfschoten@han.nl
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1. MATLAB INSTALLATION

First of all, MATLAB has to be installed. If this is already done, please check if the required toolboxes are
installed.

1.1. Requirements

MATLAB can be installed with Windows XP, Windows 7, Windows 8 and Windows 10. Somehow, using
MATLAB with Windows Vista seems to cause problems with the code generation.

The following MATLAB versions are compatible with the HANcoder STM32 P405 Target:
MATLAB 32-bit, 2009a until 2014a
MATLAB 64-bit, 201 2a until 2016b

For Matlab versions from 2009b until 2013a a special set of template models is available.

1.2. Install

Matlab can be downloaded from the MathWorks site. As can seen in the figure below, you can find the
download on the products page. You'll need a Mathworks account to download products of Mathworks.

4\ Products and Services - M.. X | 4 = (=] X
€ 9 (0 nlmathworks.com/products/indexhtmi?s_tid=gn_p ¢ Q Search wE ¥ A 09 0 =
Products and Services MathWort Q

«, Contactsales § Trial software
System Identification Toolbox Robotics System Toolbox
Apps
Signal Processing and Wireless MATLAB Mobia

olbox Communications

DSP System Toolbox

System Toolbox lemy

port Packages

inications System Toolbox
Signal Processing and Wireless ased Afray System Toolbox
Communications
Signal Processing Toolbox Computer Vision System Toolbox

File Exchange

Code Generation

R2016b

Updates to MATLAB, Simulink,
and 83 Other Products

» Leam more

»__Downioad now

Image Processing and Computer Vision » Discover How to Soive Your Computational Problem

mage

Real-Time Simulation and Testing

o Simulink Real-Time

HDL Toolbox

Simulink Desktop Real-Time

Acquisition Toolbox .
~
Mapping Toolbox

Verification. Validation. and Test

Figure 1-1 Download section MathWorks website

The installation steps for MATLAB are documented on the MathWorks website. Please follow the steps as
indicated on the website, the steps for older MATLAB versions are similar. Be aware of the additional
installing info, located below, that is important for the use of HANcoder.
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1.3. Toolboxes to install

While installing Matlab you're being asked to select the products to install. As previous said the required
toolboxes are:

e  MATLAB

e  Simulink

e Simulink Coder (formerly Real-time Workshop)

e Embedded Coder (formerly Real-time Workshop Embedded Coder)

The following toolboxes are optional, but highly recommended

e MATLAB Coder

e Stateflow

e Stateflow Coder (nowadays integrated in Simulink Coder)

e Fixed-point Designer (formerly Fixed-Point Toolbox & Simulink Fixed Point)
e Vehicle Network Toolbox
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The tools can be selected in the window that is shown on the next page:

4 Product Selection — O X

Select products to install 1\1 ATLAB

[ Product SIMULINK’
R2015a

MATLAB 8.5
| Simulink 8.5
| Bioinformatics Toolbox 4.5.1

am

| Computer Vision System Toolbox 6.2
| Control System Toolbox 9.9
Curve Fitting Toolbox 3.5.1
| Data Acquisition Toolbox 3.7
Database Toolbox 5.2.1
| DSP System Toolbox 9.0
| Embedded Coder 6.8
| Fixed-Point Designer 5.0
O | Fuzzy Logic Toolbox 2.2.21
[ | Global Optimization Toolbox 3.3.1
[] | HDL Coder 36
O | Image Acquisition Toolbox 4.9
] | Image Processing Toolbox 9.2
(] | instrument Control Toolbox 3.7
L] | Mapping Toolbox 4.1
(] | MATLAB Coder 2.8
O MATLAB Compiler 6.0
] | MATLAB Compiler SDK 6.0
[ | MATLAB Report Generator 4.1
[:] | Model Predictive Control Toolbox 5.0.1
[] | Model-Based Calibration Toolbox 4.8.1
L] | Neural Network Toolbox 8.3
[] | Optimization Toolbox 7.2
L1 | Paralel Computing Toolbox 6.6
[ | partial Differential Equation Toolbox 2.0
[] | Robotics System Toolbox 1.0
O | Signal Processing Toolbox 7.0
[J | SimDriveline 2.8
[ | simElectronics 2.7
[] | SimEvents 44
] | SimHydraulics 1.16
O | SimMechanics 4.6
O SimPowerSystems 6.3
L] | simscape 3.13
L] | Simulink 3D Animation 7.3
Simulink Coder 8.8
O Simulink Control Design 4.2
[T | simulink Design Optimization 2.7
[] | Simulink Real-Time 6.2
O | Simulink Report Generator 4.1
[[] | Simulink Verification and Validation 3.9
] | Spreadsheet Link EX 3.2.3
| Stateflow 85
[ | statistics and Machine Learning Toolbox 10.0
B | Symbolic Math Toolbox 6.2
[] | System Identification Toolbox 9.2
| Vehicle Network Toolbox 2.4

<gack  J  Next> | | Concel il Heip

Figure 1-2 Tool selection window installing MATLAB R2015a

|

Ooooooo

8§
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1.4. MATLAB as administrator

To give Matlab the permission to remove and overwrite files, it has to be run as administrator. It can be
set as default by following these steps:

Step 1: Go to the location where the shortcut to Matlab is located.

B 0O & More \/

Start = search for Matlab R2015a =2 right click: Open file location

Best match

4\ MATLAB R2015a

e apREE Run as administrator

Recent Open file location
% HAMNcoder Olimexii Pin to Start
+ HANcoder_E407slx Pin to taskbar

% HANcoder p4pss Minstal

Folders

\ _temp_matlab_R2015a_win64
Web

O matlab r2015 - search the wet
£ matlab r2015a download
£ matlab r2015a key

£ matlab r2015a

matlab r2015

Figure 1-3 Windows 10 Start menu,
search section

A\ MATLAB R2015a Properties X

General Shortcut Options Font Layout Colours
. . C: bl ri
Step 2: Right click on the MATLAB R2015a shortcut and select il e
. Ifthis program isn't working cormectly on this version of Windows, try
pl’oper’fles. running the compatibility troubleshooter.
I Run compatbility troubleshooter
Go to the Compatibility tab and select Run this program as How do | shoose compatiilty sefings mar

Compatibility mode

an administrator. Click apply.

DRun this program in compatibility mode for.

Windows 8

Seftings

[CJReduced colour mode

8-bit (256) colour

D Run in 640 x 480 screen resolution
[[] Disable display scaling on high DPI settings

Run this program as an administrator]

GChange seftings for all users

0K Cancel Apply

Figure 1-4 MATLAB R2015a Properties, Compatibility
tab
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2. GNU ARM TOOLCHAIN INSTALLATION

The P405 STM32 uses a Cortex-M microprocessor from ST. To compile for this target, the “GNU ARM
Embedded Toolchain” has to be installed. It can be found on this website:

GNU ARM Embedded Too... X | 4=

&0 o X
ac Lta (G8 Jaunchpadinet @ e *Ee 4+ A0 O =|

¥ GNU ARM Embedded Toolchain o
RS code Bugs  Blueprints Translations  Answers

8 ooy e Get Involved

Pre-built GNU toolchain from ARM Cortex-M & Cortex-R processors (Cortex-M0/MO+/M3/M4/MT7
and ARMv8-M Baseline and Mainline, Cortex-R4/R5/R7/R8).

Report 2 bug

H
11

Register 3 blueprint

Downloads

Latest version is 5-2016-q2-update

le at https://launchpad.

unity website at hitps://community.arm.com/

Bugs should be reported in the bug section (https//bugs.launchpad.net/gcc-arm-embedded;

+filebug),

@ Homepage @ External downloads

Project information Series and milestones o
Maintainer: Driver: %S 60
& GCC ARM Embedded Maintainers & GCC ARM Embedded Developers

O Licence, GNU GPL V2, GNU GPL v3, GNU LGPLv2.1, GNU LGPL V3, MIT /X / Expat [ 52015

jor 52016-q1-update 5-2016-q2-update 5-2016-3-update
a8

3 . 3
49:2014-q4-major 4.9-2015-q1-update 4.9-2015-g2-update 4.9-2015-q3-update
5

48-2013q4-major 4.52014-q1-update 4.52014q2-update 45-2014-q3-update 4.8-2015-q3-update

6.0 series is the current focus of development.

Figure 2-1 Frontpage Launchpad.net website link

Choose the following file: ‘gcc-arm-none-eabi-5_4-2016q2-20160622-win32.exe’

2.1. Installation
Start the installation by double-clicking the .exe file and follow the installation steps until you arrive to the
following screen.

{77 GNU Tools for ARM Embedded Processors —

NOTE!: Make sure that add path to
environment variable is turned on
after the installation.

Completing the GNU Tools for ARM
Embedded Processors 5.4 2016
Setup Wizard

GNU Tools for ARM Embedded Processors 5.4 2016 has been
installed on your computer.

Click Finish to close this wizard.

D Show Readme
[Jtaunch gcevar.bat

éAdn:l path to environment variablei |
[ add registry information

Cancel

Figure 2-2 Setup wizard properties
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3. TEST THE BUILD PROCESS

3.1. Explanation of the template model

Open the Simulink model by starting MATLAB and navigating to the HANcoder directory where the
Simulink models are located, the ‘Target’ directory. By double-clicking the provided model file, i.e.
‘HANcoder_P405.sIx’, from within MATLAB the model is started.

4\ MATLAB R2015a - academic use . .
The right directory can

HOME PLOTS APPS EDITOR PUBLISH VEW . .
= =T =TT 5 | > . R easily be found with the
— = ol Find Files Insert = Al S ° = = =
o . ol . 2 5 % | Run Section UJ>
o | oo % | Cominent % 573 &) browse for folder button.
New Open Save e s, Breakpoints  Run  Runand @ Advance Run and
v v v [Pt ({ Find ~ Indent =] &3 |z - v Advance Time
[— ¥ NAVIGATE EDIT BREAKPOINTS RUN
<fp» EHE » C » Users » X » Documents » STM32 Target SN » trunk »
Current jo der [OM ¥Z Editor - C:\Users'
Name ] HANCcoder_Olimexit
[ Target @ \’Thisfile can be publi:
53} Installs 7|
@ Host B
= Doc T
S
S

Figure 3-1 Browse for folder button Matlab

Make sure that the Target folder is selected. Otherwise Matlab will have trouble finding the necessary
files to build HANcoder models.

Folder: 7Target

Select Folder Cancel

Figure 3-2 select target folder

NOTE: MATLAB versions prior to the 2013b release cannot use HANcoder’s .sIx files and instead the .mdl
files for these earlier versions can be found in the zip file: Template models for older versions.zip.
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If the default project is used, the following screen will appear:

Hogeschool 4} van Arnhem en Nijmegen
HAN University of Applied Sciences

Read more on HANcoder

Figure 3-3 View when opening the model

Nothing in this part of the model can be changed, otherwise the code generation will no longer work!

When double-clicked on the picture of the controller, the content of this block is shown:

Template model

Configurc’rion blocks

Blodset version 0.33
Base Sample Time:
& 10ms D

Base Sample Time config

XCP over USB

2 L

XCP on USB config

Inputs ‘Algorithm Outputs

Custom software ID:
*softwarelD” Inputs subsystem Algorithm subsystem
3 Softees sssicn: Outputs subsystem

Custom ID config

Build settings
Auto Add: on
Auto Flash: USB

¥ o

Build settings

System information subsystem

S o it —
Figure 3-4 Basic model delivered with blockset

Figure 3-4 shows the template model. This is the base of every new project. This simple project makes the
green LED blink at 5Hz when the button isn’t pressed and at 10Hz when it is pressed. It is advised to keep
this functionality in your project so you can always check if the software is still responsive.

Page 11



HANcoder Target STM32-P405 Getting Started, v0.4

The template model consists of:

- The inputs subsystem

- The algorithm subsystem

- The outputs subsystem

- The configuration blocks

- The system Information subsystem

The inputs subsystem

The inputs and cutputs are kept in a separate subsystem, this way the algorithm can easily be transferred to different hardware

1 )
it "
N Button

Digital Input

Figure 3-5 insite the Inputs subsystem

The inputs of the model are placed inside the Inputs subsystem. The inputs are connected with the
Algorithm through Outport blocks (the block with ‘Button’ below it in the figure above).

The algorithm subsystem

Here the algorithm can be placed. Mo hardware dependent blocks should be used here.

Switch LED frequency w hen button is pressed

The button or the HANtune Overide parameter
switche sbetween the two frequencies.

LedValue IN=h)

Counter

Constant Limited1

Logical
Operator

Counter
Limited

Figure 3-6 The algorithm subsystem template model

In the algorithm subsystem the functionality is placed. The subsystem is connected with the inputs and
outputs through In- and Outport blocks. The functionality can easily be transferred to another hardware
platform because there are no in- or outputs in this part, it is recommended to work the same way in your

own projects.
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The outputs subsystem

The inputs and cutputs are kept in a separate subsystem, this way the algorithm can easily be transfered to different hardware

o

LED

h 4

<!

Digital Cutput
Figure 3-7 The outputs subsystem template model

In here the outputs of your model are located.

The configuration blocks

These blocks are the settings of the system.

The Base Sample Time determines the interval at which the model is run. You can
add blocks to the model which run at lower rates but not faster. In the template
model the base sample time is 10ms so the model can run at a 100Hz.

The XCP on USB config block configures the P405 to communicate to HANtune over
USB. (More on HANtune in chapter 6)

The custom software ID block lets you choose a name and version number for your
model, this will be used when connecting with HANtune.

With the Build settings you can let HANcoder automatically add all signals and
parameters in the workspace of the project. This is important to communicate with
HANtune.

The Auto Flash function flashes the software automatically after a successful build.
explains more about flashing the program.

The System Information Subsystem

Blodset version 0.33
Base Sample Time:
L 10ms .

.

Base Sample Time config

XCP over USB

¥ »

KCP on USB config

Custom software 1D:
“software|D™
Software version:

I oy .

Custom ID config

Build settings
Auto Add: on
Auto Flash: USB

Build settings

Figure 3-8 Configuration
blocks template model

Getfree Heap S| FreeStack LLE
4 - remmaet The System Information Subsystem gives you information about the
Getfeerisep Load, Heap and Stack of the system once the model is running.
et coment This way you can monitor how many resources your software
" |
CRUlead o SI_CPUload T’Enld program uses. The signals are already defined by HANcoder and
[Erminatcr
Get CPU load will be visible in HANtune.
=
Get free Stack S Frestieap ,',-{;I
0 Terminator2
Getfree Stack

Figure 3-9 The System Information subsystem
template model
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3.2. Build your own model

To build your own model, you have to open the Simulink Library browser from within MATLAB:

'- HANcoder_Olimexino/HANcoder STM32 Target - Olimexino-STM32 algorithm - Simulink academic use
Eile Edit View Display Diagram Simulation Analysis Code Tools Help

B8 e i -Er-ed®b = Wz ] [Noma 1| @ @~
Model Browser = HANcoder STM32 Target - Olimexino-STM32 algorithm

Figure 3-10 Simulink Library button

i Simulink Library Browser = O X

& I Enter search term VI R vEZH~yEm v @

Simulink

> Computer Vision System Toolbox ﬂ Iy\ a8 =
Control System Toolbox / 1z

> DSP System Toolbox

> DSP System Toolbox HDL Support Commonly Continuous  Discontinuities Discrete Logic and Bit
> Embedded Coder Used Blocks Operations

L2 Fuzzy Logic Toolbox
| > HANcoder STM32 Target + - ® I £
e oder - X i o

Image Acquisition Toolbox

Instrument Control Toolbox Lookup Math Model Model-Wide Ports &

Model Predictive Control Toolbox Tables Operations Verification Utilities Subsystems
> Neural Network Toolbox

Report Generator 2 N to
Robotics System Toolbox IH |ﬁ AN tg\’.

H

> SimEvents
» Simscape Signal Signal Sinks Sources User-Defined
> Simulink 3D Animation Attributes Routing Functions
» Simulink Coder
> Simulink Control Design -
» Simulink Design Optimization h
> Simulink Extras
» Simulink Real-Time Additional Math
Simulink Verification and Validation & Discrete
Stateflow

> System Identification Toolbox
> Vehicle Network Toolbox
Recently Used Blocks

Figure 3-11 Simulink library
Open the ‘HANcoder STM32 Target’ toolbox by clicking on it.

If the library isn't visible try refreshing the library tree view by pressing F5. If there is a Pop up bar that
says ‘Some libraries are missing repository information. Fix’ Click on Fix and select ‘Generate repositories
in memory’ in the pop up.
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iﬂ Simulink Library Browser

Simulink

Enter search term lb. - ._'3“,.

*O | = @

(@) Some libraries are missing repository information. Fix

x|

[~ TS |
Commaonly Used Blacks
Continuous
Dashboard
Discontinuities
Discrete
Logic and Bit Operations
Lookup Tables
Math Operations
Maodel Verification
Model-Wide Utilities
Ports & Subsystems
Signal Attributes
Signal Routing
Sinks
Sources
User-Defined Functions

» Additional Math & Discrete

Computer Vision System Toolbox

Control System Toolbox

DSP System Toolbox

DSP System Toolbox HDL Support

Embedded Coder

Fuzzy Logic Toolbox

HDL Coder v

W

Y A"

~
W

FI=

i

~

Commanly Continuous  Discontinuities
Used Blocks

Discrete Logic and Bit Lookup
Operations Tables

Math Madel Model-Wide
Operations  Verification Utilities
Parts & Signal Signal
Subsystems Attributes Routing

N 2 1 A v

Figure 3-13 Library pop up

& Some libraries are missing reposit., X

Some libraries must be saved in SLX file
format with their "EnableLBRepository”
model property set. Alternatively, you can
choose to generate their repositories in
memory for this session only.

Action

) Resave libraries in SLX file format
® Generate repositories in memory
(O Skip (libraries will not be viewable)

[ ] concel

Figure 3-12 library Fix pop up

File Edit View

hﬂ Simulink Library Browser

Help

. OO » |Enter

search term

Libraries
v EI Simulink

Continuous
Discontinuities
Discrete

Lookup Tables
Math Operations

Signal Attributes
Signal Routing
Sinks

Sources

» STM32-E407
v STM32-P405

Digital Inputs
File Logger

> Memory
SPI
Timer Inputs
Timer Output

UART
uDs

Commonty Used Blocks

Logic and Bit Operations

Model Verification
Model-Wide Utilties
Ports & Subsystems

User-Defined Functions
> Additional Math & Discrete
) Embedded Coder
v HANcoder STM32 Target
> Olimexino STM32

Analog Inputs
» CAN

Digital Outputs
Error Handling
PWM Outputs

System Config
System Management

Sho;ng HANcoder STM32 Target/STM32-P405

LS
Library: HANcoder STM32 Target/STM32-P405

Analog Inputs

Digital Inputs

SearchRe ¥ ' P
[ J o
Digital Outputs

Error Handling @ File Logger

Memory

SPI

System

PWM Outputs

e

System Config

Timer Inputs

WAL

v

Timer Outputs

ubs

[[o= J varr

Figure 3-14 HANcoder library STM-P405

To the right, the content of the toolbox is placed. This content is sorted in a tree like view for easy access.

Use the help files to determine the proper use of a block. These are accessible by right clicking on a block
and then selecting “Help”.
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3.3. Working with m-scripts

The best option to define the parameters is by using m-scripts. An m-script is useful for a series of Matlab
commands. In HANcoder an m-script is used for defining both signals and parameters. The template model
automatically calls the startup m-script when it opens. This is done by adding it to the model properties:
callbacks. Go to Simulink model=> File = Model properties = Callbacks. The Model pre-load function
runs every command that is written in the section before the model starts.

& Model Properties: HANcoder_Olimexino X ‘

Main Callbacks History Description Data

Model callbacks Model pre-load function:
PreLoadFcn* librarySetup
fos;Loachn eval([bdroot,'_startup']) %Calling [modelName]_startup.m
nitFcn
StartFcn
PauseFcn

ContinueFcn
StopFcn
PreSaveFcn
PostSaveFcn
CloseFen*

E Cancel Help Apply

Figure 3-15 Model Properties - Callbacks

As can be seen in Figure 3-15 Model Properties - Callbacks, the call for the startup file is made with the
following command:

eval([bdroot,'_startup']) (This calls the HANcoder_P405_startup.m script)

It is advisable to define all parameters in the startup script. If this is done, the parameters will be added
to the workspace every time the model is opened. When a parameter is added in the m-script, the m-
script can be run manually by clicking run. The parameter will be added to the workspace.

The HANcoder_P405_startup.m is shown below:

This m-file will be run automatically when starting model 'HANcoder P405'
The name of the m-file must consist of the model name with the addition:
' startup'!

This m-file will be run when loading the model because it is added to the
model callbacks: see File->Model Properties->Model Properties->Callbacks

o° o oe

o° o

o\

In this m-file the signals and parameters for HANtune can be defined. As
an example the signal LedValue and parameter HANtuneOverride are already
defined.

You can add your own signals and parameters to this m-file below

o o

o°

[

% Signals

Defining signals for viewing in HANtune

Ledvalue = Simulink.Signal; % Define as signal

LedValue.StorageClass = 'ExportedGlobal'; % Only Exported Global will be visible

in HANtune

o\

o

% Defining System Information Signals
SI FreeStack = Simulink.Signal;

SI FreeStack.StorageClass = 'ExportedGlobal';
SI CPUload = Simulink.Signal;
SI CPUload.StorageClass = 'ExportedGlobal';
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SI FreeHeap = Simulink.Signal;
SI FreeHeap.StorageClass = 'ExportedGlobal';

% Parameters

Defining a parameter for editing in HANtune
HANtuneOverride = Simulink.Parameter; % Define as parameter
HANtuneOverride.StorageClass = 'ExportedGlobal'; % Only Exported Global will be
visible in HANtune

HANtuneOverride.Value = 0; % Initial value is set to zero, no override

o
o
o
°

Signals and parameters can be added in this file. If the storage class is set to ‘ExportedGlobal’ the value
is set as a global variable. In this case the signal or parameter can be seen by HANtune.
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3.4. Code generation

To generate C code from the Simulink model use CLTR-B on the keyboard when the model is opened. The
model will ‘grey’ out during the build procedure.

In MATLAB versions earlier than 2014a the progress can be observed in the MATLAB command window.
From 2014a this can only be viewed by clicking View diagnostics on the bottom of the model.

& Diagnostic Viewer — O X

iigiv' | _?E% -jgg 'iES I 42&5 [ Q e A 5 | {g;&" | (2>

HANcoder_P405 &
#F§# LOmMpPl1llng USN_GESC.C -0 USDG_QESC.ODJ

### Compiling usbd_usr.c -o usbd_usr.ob]j
### Compiling usb _bsp.c -o usb_bsp.obj
### Compiling timeout.c -o timeout.cb]
### Compiling tp.c -0 tp.obj
### Compiling diag.c -o diag.obj
### Compiling CANopen.c -o CANcpen.ob]
### Compiling CO_Emergency.c -c CO_Emergency.cb]
### Compiling CO_HBconsumer.c -o CO_HBconsumer.obj
### Compiling CO_NMTI Heartbeat.c -o CO_NMT Heartbeat.obj
### Compiling CO_OD.c -o CO_OD.obj
### Compiling CO_PDO.c -o CO_PDO.obj
### Compiling CO_SDO.c -o CO_SDO.obj
### Compiling CO_SDOmaster.c -o CO_SDOmaster.obj
### Compiling CO_SYNC.c -o CO_SYNC.obj
### Compiling CO_driver.c -o CO_driver.obj
### Compiling CO_eeprom.c -o CO_eeprom.cb]
### Compiling co_ncde.c -o co_necde.ck]
### Compiling crclé-ccitt.c -o crclé-ccitt.cbj
### Created HANcoder_ STM32_P405 RTL.a run-time library
### Linking HANcoder P405.elf
### Created Map file: HANcoder P405.map
### Created Binary file: HANcoder_P405.bin
### Created Motorola S-record file: HANcoder P405.srec
### Displaying program size info

Text data bss dec hex filename

31208 304 28540 60052 ea%4 ../HANcoder P405.elf
### Postprocessing ASAP2 file
### Starting automatic flash procedure
### Successful completion of Real-Time Workshop build procedure for model:
HANcoder P40S5S

(1) Build process completed successfully

Figure 3-16 Code generation and build progress

Once the model indicates ready in the lower left corner, the software program is built and flashed (if Auto
Flash is on). In the target directory two new files appear.

Please consult The Troubleshooting Guide if there are any errors.
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4. FLASHING THE CONTROLLER WITH THE BOOTLOADER

This chapter describes the steps to be taken to flash the controller by CAN, Ethernet or USB. This is only
possible if you possess a P405 with the correct bootloader. If you wish to flash the bootloader or just
flash the software directly onto the P405 please follow the steps in chapter 5 Flashing the controller with
the ST-Link

4.1. Flashing the controller via USB

It is possible to flash the P405 via the CANbus or via an USB connection. This paragraph describes how to
flash the P405 using USB.

Downloading the software program to the flash memory of
the microcontroller can be done with the MicroBoot utlity.
Before continuing, make sure that:

e The board is connected to the PC’s USB port.
e Power is supplied to the P405 board.
e The P405 has the correct bootloader on it

RESET BUTTON

Figure 4-1 RESET button P405

4.1.1. Install bootloader driver

To install the driver the program should be kept in bootloader mode. This is achieved by keeping the
WAKE UP button pressed while resetting the controller using the RESET-button. The first time the USB is
activated on a different PC, Window’s will ask you to install the USB driver. The driver can be found here.

Quoting OpenBLT:

Before installing the USB driver, make sure the USB device that runs the OpenBLT USB bootloader is
not connected to your PC. If a prior version of the USB driver was installed, it is recommended to first
uninstall this driver.

The installation of the USB driver is performed using the Zadig tool. You can download the necessary
files here: OpenBLT USB Driver Package. After downloading the OpenBLT USB Driver Package, unzip
the archive to a location of your liking and start the program zadig_2.2.exe.

From the program menu, select Device — Load Preset Device and select the file openblt.cfg, which is
found in the same directory as where zadig_2.2.exe is located. Next, click the Install Driver button to
install the USB driver for the OpenBLT bootloader:
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TR s
[m Options  Help

Create New Device

Load Preset Device =)t
DL i
Ay
\
Gpen
|+ openblt_ush_driver + | 44 Wl Search apenbit ush_driver L
S
Organizh, » New folder = 0l @
A
\ =
\ o :

il e Favantés‘ Name Date modified Type
B Desktopy | #] openblt.cig 08/04/2016 10:50 CFG Fil
"y Downloan‘i‘

‘2—1] Recent Placés‘
b SkyDrive
‘\
\
4 Libraries Ay
@ Documents ‘\\
Jﬁ Music N
\
[E5] Pictures ‘\\
Subversion hY
B videns L < I ] D
File name:| openblt.cfg |___ + |Zadig device config (*.cfg)
--------- |[ open [#]| [ canea |
7 i
- =
/
< |
H Zadig [
= g
| Device Options  Help 7 |
7
/
WinUS8 Bulk Device 7 [JEdit
7
’l
Driver WinUSB (vé. 1.7500. 16385 =] Hore Information
= i WinUSB (ibush)
USBID 1DSD  B0AC lbusb-win32
o= Instal Driver - libusbK
wem= WinUSB (Microsoft)
0 devices found. Zadig 2.2.689

Figure 4-2 Feaser Open BLT explanation figure 1

After successfully completion of the USB driver installation, you can plug in the USB device that runs
the OpenBLT USB bootloader. Windows will automatically detect the USB device and map it to the
newly installed USB driver. You can verify the correct USB driver installation and USB device

detection using the Device Manager in Windows. You should see an entry for WinUSB Bulk Device,

without a yellow exclamation mark in the icon:

ﬁ[)euice Manager rlEls
File  Action View Help

&= m HE =

- B Menitors
DQ Network adapters
|'>-R Processors
Diﬂ Sound, video and game controllers
|.>-1j!_| System devices
DE Universal Serial Bus controllers
a- i Universal Serial Bus devices
| § WinUSB Bulk Device

Figure 4-3 Feaser Open BLT explanation figure 2
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To verify that the bootloader is active, look for the entry ‘WinUSB Bulk Device’ in Window’s device

i ™
Device Manager Elélg
£ g

File Action View Help

= | | HEl®

manager:

=¥ Jungo -

-2 Keyboards

P

[+

DB Mice and other pointing devices

[>l;l;| Monitors

DE" Metwork adapters

[}-R Processors A
[>Iﬁ| Sound, video and game controllers

[.>--j-;_l System devices

b

p

m

B i Universal Serial Bus controllers
B i Universal Senal Bus devices
“{ § WinUSB Bulk Device

Figure 4-4 USB bootloader in Device Manager

Start the MicroBoot utility. It can be found in ‘\Host\MicroBoot\MicroBoot.exe’. Click the Settings-button
and select ‘OpenBLT using USB’, and click the OK-button to save the settings.

Next, click the Browse-button to select the Motorola S-Record of your software program. The one from the
demo model is located at ‘\Target\controller_STM32_P405.srec’.

MicroBoot v1.01 | = |
MicroBoot g
for OpenBLT using USE

Select file ta start download

-
E Select file for download u
. Look in: I |, Target j 4= & EEv
Mame . Date modified Type oy
@ controller_STM32_P405_ert_| 2-12-2014 %49 File folder
@ slprj 15-5-2014 11:03 File folder LM
@ | contreller_ Olimexino_SThHS2.srec 19-11-2014 8:50 SREC File -
@ | controller STM32_E407 £rec 2-12-2014 806 SREC File 1
Z|h_, controller STM32_P405.srec I--..._._____ 2-12-2014 949 SREC File =
4| i | 3
—
Flename:  |controller_STM32_P405.srec 3 | Open |
Files of type: | Motorola S-Record (519,528, 537" sx." srec:"mot) | Cancel

Figure 4-5 Select Motorola S-Record in MicroBoot

Once selected, the firmware update with the bootloader is started. lts progress is shown in the main
screen. Upon completion, the newly flashed software program is automatically started.
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-
MicroBoot v1.01 - Downloading contreller_STM32_P405.srec...

MicroBoot
for OpenBLT uzing USE

Programming data... [16,6 of 296 Kbytes)

Elapsed time: 00:03

Cancel

e e ——

Figure 4-6 Bootloader progress

4.2. Flashing the controller via CAN

It is possible to flash the P405 via the CANbus or via an USB connection. This paragraph describes how to

flash the P405 using the CANbus.

Downloading the software program to the flash memory of the microcontroller can be done with the

MicroBoot utlity. Before continuing, make sure that:

e The board is connected to the CAN bus.

e The Peak PCAN interface is connected to the PC’s USB port
e Power is supplied to the P405 board.

e The P405 has the correct bootloader on it

Start the MicroBoot utility. It can be found in ‘\Host\MicroBoot\MicroBoot.exe’. Next, click the Browse-
button to select the Motorola S-Record of your software program. The one from the demo model is

located at ‘\Target\HANcoder_P405.srec’.

MicroBoot v1.01 - -

MicroBoot
for OpenBLT using Feak CAM Interface

Selectfile to start download

Browse...

—

Settings... Cancel |

B2 Select file for download /

|

r 4

-]

Lookin: |. Target

Name

@ blockset
) bootloader
@ HANcoder_BAOS_ert_rtw

B cf Ev

Date

15-4-2015 16:29
15-4-2015 16:29
17-9-2015 940
17-9-2015 %40

Tyl
File
File
File
File

slprj
2 ﬁ HANcoderiP-’lDS.srec

17-9-2015 9:41

<

File name: |HANcoder_P4DS.srec

Files oftype: |Motoro|a S-Record (*.519,".528..537," 5" srec;”.mot)

ﬂ Cancel

Figure 4-1 - Select Motorola S-Record in MicroBoot
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Once selected, the firmware update with the bootloader is started. lts progress is shown in the main
screen. Once completed, your newly flashed software program is automatically started.

MicroBoot v1.00 - Dc:rwn]uadia controller_Olimexino_STM32.srec... ' ‘

MicroBoot
for QpenBLT uzing Peak CAM Interface

Programming data.. (9.4 of 22,8 Kbytesz)

Elapzed time: 00:03 Settings...

Figure 4-2 - Bootloader progress
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5. FLASHING THE CONTROLLER WITH THE ST-LINK

Downloading the software program to the flash memory of the microcontroller can also be done with the
help of the ST-Link. This chapter assumes the ST-Link utility is already installed. The installation of the ST-
Link can be found in chapter 1Appendix 1 ST-link installation.

5.1.

Before the software program can be flashed via the ST-Link a minor reconfiguration has to be done. This
reconfiguration step can be performed entirely in the Simulink model. Open the Simulink model as
described in chapter 3. Select Simulation -> Configuration Parameters... from the menu.

Software program reconfiguration

===

-

o) Configuration Parameters: HANcoder_P405/Configuration (Active)

Select: Target selection
Solver System target file: ert.tlc
Data Import/Export
 Optimization Language: c
* Diagnostics Description: Real-Time Workshop Embedded Coder (no auto configuration)

Hardware Implementation
Model Referencing

> Simulation Target

4 Code Generation

Target hardware: [None

111

Build process

Report .’ L i A © -

Comments Compiler optimization level:  |Optimizations off (faster builds) ]

Symbols Makefile configuration

Custom Code

Debug Generate makefile

Interface Make command: make_rtw HANcoder_PORTABLE=]IHANcoder_BOOTLOADER=O I
Verification

Code Style Template makefile: STM32_P405_gcc.tmf

Templates

Code Placement
Data Type Replacement
Memory Sections

Data specification override

["] 1gnore custom storage classes ["] Ignore test point signals

Code Generation Advisor

)

Prioritized objectives: Unspecified

Check model before generating code: |Off '] l Che a
4 i 3
] [ Cancel ] [ Help ] [ Apply ]

9] oK

figure 5-1 - Configuring the model for use without the bootloader

In the Real-Time Workshop configuration screen, check “HANcoder_BOOTLOADER=0" in the Make
command and click OK.

If you now generate the code and build the model, your software program is properly configured for use
without the bootloader.

5.2.

For programming the microcontroller with the ST-Link, make sure that:

Uploading the software with the ST-Link

e The ST-Link is connected to the P405 STM32 board through the J-tag connector.
e The ST-Link is connected to the PC’s USB port.

e Power is supplied to the P405 board.

e The ST-Link utility is installed

The installation of the ST-Link utility is described in chapter 1Appendix 1 ST-link installation

Start the STM32 ST-Link utility, located in the Start Menu under All Programs\STMicroelectronics\STM32
ST-Link Utility.
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Connect to the target by clicking the “connect” button or by simply pressing “Enter”.

File Edit View Target ST-LINK External Loader Help
Bl $&F2 2 @5

Memory display Device STM32F40oy F41300
Device I Ox413
Revision ID Rev Z

Address: 0x08000000 w Size: 0x33B1 Data Width: 32 bits

Flash size ~ 1MBytes
Device Memory @ 0x08000000 : | Binary File LiveUpdate

Target memory, Address range: [0x08000000 0x08003381]

Address 0 4 8 C

0x08000000 |200021E4 080030F> 080030E1 | 0B0030EL

080030E1 0OB80030EL1 080030E1 080030EL
080030E1 080030E1 080030E1 080030E1
080030E1 080030E1 080030E1 080030E1
080030E1 080030E1 080030E1 080030E1
080030E1 080030E1 080030E1 080030E1
080030E1 0OB80030EL1 080030E1 080030EL

080030E1 | 0B0030E1 080030E1 080030E1
080030E1 0B0030E1 080030E1 080030E1

(080030E1 080030E1 080030E1 080030E1
< 1 |

[19:00:00 : o1 LINK CITNIWGl € VEISION & V21700 (NEeU Upddie)
14:55:38 : Old ST-LINK firmware detected!
Please upgrade it from ST-LINK-='Firmware update' menu.

14:55:38 : Connected via SWD.
14:55:38 : Connection mode : Normal.
14:55:38 : Debug in Low Power mode enabled.
14:55:38 : Device ID:0x413
14:55:38 : Device flash Size : 1MBytes
14:55:38 : Device family :STM32F400y/F4 1ot

4:53:44 : Binarv File closed

figure 5-2 ST-Link Utility connected to board

Next click “Program and Verify” in the Target menu or simply press CTRL+P

B8 STM32 ST-LINK Utility = O X
File Edit View Target ST-LINK External Loader Help
Bd § L
Memory display Device
- Device ID
Address: [ 0x08000000 | size: [ 0x2071 Data Width: ey
Flash size
Device Memory  File : openbtl_olimex_olimexino_usb.srec LiveUpdate

Device Memory

figure 5-3 ST-Link Utility Program and Verify
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Choose the .srec file you want to flash to the controller, located in the same folder as the Simulink model:

E— Open ﬁ
i — ]
@ = v“ « STM32 » trunk » Target » v|*¢|| Search Target R
Organize ~ New folder = - O e
*. Documents i Name Date Type
4. Music
@ blockset 15-4-2015 16:29 File folde
. My Documents
. # bootloader 15-4-2015 16:29 File folde
=, Pictures
A @ HANcoder_P405_ert_rtw 17-9-2015 9:40 File folde
Subversion
i @ slprj 17-9-2015 9:40 File folde
i Videos
@ HANCoder_P405.bin 17-9-2015 9:41 [ZArc BIN
= @/ HANcoder_P405.srec 17-9-2015 941 SREC File
& Computer
& Windows 7 (C)
online.han.nl
Wiki environment
=l ¢ |~ 1 = »
File name: HANcoder_P405.srec - ISupported Files (*.bin *.hex ']
l Open |Vl I Cancel l

figure 5-4 Select the .srec

The following screen will appear:

Download [ HANcoder_P405.srec | ﬁ

Start address; |[0x08004000

File path o ChData\HANYFast and Cunoush STM32\trunk TargetyHANCo:

“arification
(@) Wetify while programming ()% erity after programming

Click "Start" to program target.

Feset after programming

Start I [ Cancel

figure 5-5 Flashing target with ST-Link Utility

Press start and the flash procedure will start. The program is now flashed on the microcontroller and is
ready to use. The following message will appear in the console of the STM32 ST-Link Utility:

5.3. Flashing the bootloader

The bootloader can be flashed onto the P405 in exactly the same way as a program from Simulink. The
bootloader files can be found in:
“\Target\bootloader\Demo\ARMCM4_STM32_Olimex_STM32P405_GCC\Boot\bin’ use the
openbtl_olimex_stm32p405_can.srec for the CAN bootloader and the
openbtl_olimex_stm32p405_usb.srec for the USB bootloader.
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6 HANtune

To read the variables and change the parameters that are in the model, you can use HANtune. HANtune is
a Java program that reads signals (variables) and writes parameters (constants) from /to the P405. By
reading these signals, you can see if the software is working correctly and the parameters can be
changed to tune the algorithm.

6.1 Installing the virtual COM port driver

To use HANtune over USB a virtual COM port is used to connect to the STM32 P405. When the P405 is
connected the device manager will show it as STM32 Virtual COM port. This is not the right driver.

#=x Device Manager a4 ¥ Network adapters
&8 Storage || 'i: Bluetooth Device (Personal Area
= Disk Management || @ '_-'." Bluetooth Device (RFCOMM Proi
. B4 Services and Applicat|| | - '_-'." Intel(R) 82579LM Gigabit Netwo

------ l_-'l" Intel(R) Centrino(R) Ultimate-M £
------ l_-'." Microsoft Virtual WiFi Miniport £
4 -5, Other devices

------ |5 STM32 Virtual COM Port

------ I3 Unknown device

figure 6-1 Device Manager virtual COM Port

Install the correct driver by running VCP_V1.3.1_Setup.exe or VCP_V1.3.1_Setup_xb4.exe located in the
directory: /Installs/Drivers/VirtualCOMport/

Follow the instructions given by the installer. After the installation Windows should now recognize the P405
as STMicroelectronics Virtual COM Port, see below:

&= Device Manager A'_-'." Metwork adapters
4 =3 Storage [ '3 Bluetooth Device (Personal Area Network)

¥ Bluetooth Device (RFCOMM Protocol TDI)

Intel(R) 82579LM Gigabit Network Connection

'_-'." Intel(R) Centrino(R) Ultimate-N 6300 AGN

] '_-'." Microsoft Virtual WiFi Miniport Adapter

4 -|y5 Other devices

~|i® Unknown device

473" Ports (COM & LPT)

"3 ECP Printer Port (LPT1)

'? Standard Serial over Bluetooth link (COM1)
? Standard Serial over Bluetooth link (COM2)

------- X ? STMicroelectronics Virtual COM Port (COM3)

= Disk Management
» B4 Services and Applicat

La

figure 6-2 STMicroelectronics in Device Manager
Please remember the COM port which has been assigned to it.

Note: When the P405 has just started up and is still in bootload mode it will show up in the device
manager as WinUSB Bulk Device. After 2 seconds the program will be started and only if the ‘XCP over
USB’ block is present in the model it will show up as STMicroelectronics Virtual COM Port.

6.2 Using HANtune

MATLAB generates an ASAP2(.a2l) file which contains the necessary information for HANtune to connect to
the controller. The ASAP2 file can be loaded into HANtune by right clicking ‘ASAP2 files’ and choosing
‘Add ASAP2 file’ after it has been opened you have to load it by right clicking on the .a2l file en press
‘Load File’.
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4> HANtune 1.0 Beta - Newprojectll| > HANtune 1.0 Beta - NewProjecUll ¢ HANtune 10 Beta - NewProjecUlJ® HANtune 10 Beta ~tes N

File Communication Window Preference File Communication Window Preference File Communication Window Preferenc{File Communication Window Preference
— Project data [¢] || —{ Projectdata [e] | —{ Projectdata [ea] [— Projectdata [ee]
o m NewProject = D__ﬂ NewProject © m NewProject % @ test

B | |6-[L Asap2 files B | |2 Asap2 files B [ |21} AsaP2 files 3 1)) ASAP2 files

; ) Layouts ; E D controller_RC36_20.a2l ; E = ™ E D [ controller_RC36_20.a2l ]

2 ), Calibrations &2 J. Layouts 4T L Layc Load File .% L) Layouts

; 3 ), Calibrations 3 ) Calit Remove & ) Calibrations

— — — 3

a8 il i o

2 2 =i =

o Qo o o

£ £ e 1=

5 5 5 5

T T T

N N & &

Figure 6-3 - HANtune, Adding an ASAP2 file

Before you can see any data, you need to create a new layout. This can be done by right clicking the
layout map, and then selecting “New Layout”. After you give the layout a name you can open it by right
clicking on it and selecting ‘Load File’.

In the layout you can change or show a value by right clicking on the variable in the ASAP2 list and
selecting an editor for a parameter, or a viewer for a signal.

HANtune 1.0 Beta -

File Communication Window Preferences

J [ controller_RC36_20.a21]
Cai

Project data

New Layout

Il

ASAP? elements

[

4 HANtune 1.0 Beta - NewprojecUll @ HANtune 1.0 Beta - NewProject i

4 HANtune 1.0 Beta - NewProjecUlN

-

HANtune 1.0 Beta - New Layout

e Name:
-
| OK ‘ Cancel

Project data

I

ASAP2 elements

es File Communication Window Preferences

{J [ controller_RC36_20.a21]
=+ Layouts
=8
Load Layout
Rename
Copy
Remove

) cait

File Communication Window es File C ication Window
" test
Project data [ee] Project data
@ Newprogect [ Newproject
=) ASAP? fies ASAP2 files

| [ controller_RC36_20.a21]
=) Layouts
= Bl [test]

Project data

I

J. Calibrations

ASAP2 elements

Figure 6-4 - HANtune, Adding a layout and an item to the layout

= test ‘
ASAP2 elements

|J) ProjectName
1), Parameters (3)
[Z] FanoffTemp
[Z] FanonTem;
G

Project data

peed
)\ Signals (8)
B ceL
[E EngineRur
[ ErrorCounter
[ Fanstatus
[ 1gnition
& RunningMode
[ Temp_DegC
[ Temp_Raw_mv

| ASAPZ elements

MultiEditor

Element info

The maximum number of signals depends on the model running time of the model and HANtune. On a high
frequency (1 kHz) you can only use a few signals without overloading the bus. The lower the frequency,
the more signals you can properly use. Always check the busload and lag indictor, shown in figure 7.4, to
know if you are using too many signals or not.

There are different ways to connect to the P405, using either the CANbus, USB or Ethernet. In order to use
one of these communication options it has to be enabled in the model with the appropriate config block:

XCPonTCP/IP XCPover USB XCPover CAN: 1
¥ L ¥ L ¥ L
XCP on TCP/IP config X CP on USB config X CP on CAN config

Figure 6-5 — P405 XCP config blocks

To select the protocol in HANtune go to the ‘communication settings’ located in the communication menu. In
the tab ‘general’ the protocol can be chosen. In the other tabs the settings for each protocol can be

adapted.
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r‘} Communication Settings [UART] -., =R X

General CANl Ethernetl UART

;UART ¥ Communication driver

CAN_APT Timeout prescaler (use 1 for default timeouts)

ETHERNET

UART

Figure 6-6 — HANtune communication settings

Press ‘connect to XCP device’ in the communication menu or press ‘F5’ to connect. Before HANtune sets up a
connection to the controller you need to define if you want to ‘Connect & Request’ or ‘Connect &
Calibrate’. If you choose the ‘Connect & Request’ the parameters of the controller will be shown at your
screen. By pressing ‘Connect & Calibrate’ the parameters that have been set in HANtune will be send to
the controller when connecting.

. 3 \
Communication| Window Preferenc] 4» HANtune 1.0 Beta - Connection Progress & ( 4 HANtune 1.0 Beta - Connection Progress S
Connect to XCP device ~ F5 |
S : Connecting to XCP slave ECU: Connecting to XCP slave ECU:
i Communication Settings
- Connect to CAN network - Connect to CAN network

2 2 - Initialize XCP session - Initialize XCP session
Modify Datalog Filename
vent information

Enable Datalogging ‘

- Request / Calibrate parameter values

- Request event information
- Request/ Calibrate parameter values

- Configure DAQ list > Configure DAQ list

| Connect & Request H Connect & Calibrate J Retry Cancel Cancel ‘

Figure 6-7 - HANtune Connection Dialog

The status bar on the bottom of the screen gives information to the user about the connection. It shows to
which controller HANtune is connected, the amount of Parameters and Signals, the maximum frequency, a
prescaler to change the frequency, the calculated real frequency, and a bar to enable data logging. The
real frequency is the frequency used by HANtune to refresh the signals. At the right side of the status bar
there is an indicator that turns clockwise to show if there are signals transmitted. This indicator will color
red if there is data loss. The bars left from the log file bar are a lag indicator showing how much of the
received data is actually shown on the screen. Although you do not see some of that datq, it is still logged
in the log file. The DAQ list bar shows the estimated busload by the number of signals and the used
prescaler.

| Connected to XCP device: XCP_RC30 | 1DAQ list(s): 8 signals | Max: 100Hz 1014 current: 10Hz || / |

Logfile: OFF

Figure 6-8 - HANtune Communication status
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APPENDIX 1. ST-LINK INSTALLATION
The STM32 ST-Link Utility can be downloaded for free from www.ST.com. To be specific:

http: / /www.st.com/web /en/catalog /tools /PF258168

Once downloaded unzip the executable: ‘STM32 ST-LINK Utility_v3.6.0.exe’ and run it.

InstallShield Wizard I

STH3Z ST-LIMK Ltility Setup is preparing the InstallShield ‘Wizard, which
g will guide you through the prograrm setup process. Please wait.
1

Configuring \Windows Installer

Cancel

% E 3 e —

figure 1-1 Installshield

Click next until the license agreement screen appears:

r

InstallShield Wizard

License Agreement

Flease read the following license agreement carefully.

Fress the PAGE DOWN key to see the rest of the agreement.

e

SOFTWARE LICENSE AGREEMENT

i

By using this Licensed Software, You are agreeing to be bound by the terms and conditions of
this License Agreement. Do not use the Licensed Software until You hawve read and agreed to the
following terms and conditions. The use of the Licensed Software implies automatically the
acceptance of the following terms and conditions. Please indicate your acceptance or NON-
acceptance by selecting '| ACCEFT' or | DO NOT ACCEPT' as indicated below in the media.

DEFIMITIOMNS. 5

Do you accept all the terms of the preceding License Agreement? Ifyou choose No, the setup will
close. Toinstall STM32 ST-LIMK Ltility, wou must accept this agreement.

< Back res Na

%

figure 1-2 License agreement

After accepting the license agreement in the next screen you can choose the installation path. You are free
to choose any installation path. When you click next the application is installed and a new screen appears
which allows you to install the driver.
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-

Device Dnver Installation Wizard

Welcome to the Device Driver
Ny

Installation Wizard!

This wizard helps you install the software drivers that some
computers devices need in order to work.

To continue. click Next

ack MNext > | ‘ Cancel

L8

figure 1-3 Installation wizard

If the program will ask for permission, press allow to install the drivers.

Device Driver Installation Wizard

Completing the Device Driver Installation
Wizard

The drivers were successfully installed on this computer.

You can now connect your device to this computer. f your device came
with instructions, please read them first

Driver Name Status
s STMicroelectronic.. Ready to use
s STMicroelectronic.. Ready to use

Finish ] | Cancel

L

figure 1-4 Completed installation
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APPENDIX 2. SEGGER J-LINK INSTALLATION

This part is only necessary if you do not possess an P405 with the correct bootloader or if you don’t want
to flash a program via CAN. For downloading a program to the flash memory of the microcontroller, the

Segger J-Link interface is required:

Figure 2-1 - Segger J-Link interface

Installation
On the CD that was delivered with the Segger J-Link interface, you can find the J-Link tools installer. Start
the installation by double-clicking the executable, for example ‘Setup_JLinkARM_V470a.exe’.

Accept the license agreement by clicking ‘Yes'.

( License Agreement Iﬁw
£ g

Fleaze read the following license agreement. Use the zcroll bar
b wigw the rest of this agreement.

Irmpartant - Read carefully: -

Thiz licenze iz a leqgal agreement between YO [gither an
individual or a zsingle entity] and SEGGER Microcontraller
GmbH & Co. KG [called SEGGER].

By downloading and/ar uzing J-Link ARM zoftware, pou
agree ko be bound by the terms of this agreement.

1. LICEMNSE AGREEMEMT

I thiz agreement "Licenzor'’ shall mean SEGGER except
under the following circumstances:

If Licensee acquired the product as a bundled component of _ 1

Do wou accept all the termz of the preceding licenze agreement’?
If 20, click on the Yes push buttan. [F you select Wa, Setup will
cloze.

Figure 2-2 - Accept license agreement

All default installer settings are correct, so keep clicking next until the actual installation starts:
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-

Installing

[ESREE—)

) ® 5

— Current File

Copying file:
o5 S amplestFlazhhProjectFiless LM 35 116E. flazh

— Al Files

Time Remaining 1 minute 10 seconds

< Back | Mest = | Cancel I

Figure 2-3 - Installation process

Once done, click ‘Finish’ to complete the installation:

i ™

J-Link, ARk %4 70a has been successfully installed.

IISE Driver for J-Link inztalled

Prezs the Finizh buttan to exit this installation.

< Back

Cancel |

Figure 2-4 - Installation completion
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APPENDIX 3. FLASHING THE BOOTLOADER WITH THE J-LINK

For flashing the bootloader with the Segger J-Link it is necessary that all drivers and software tools for this
debugger interface are already installed. If not, then follow the installation instructions in the previous
paragraph.

Before continuing, make sure that:

e The Segger J-Link is connected to the STM32- P405 board.
e The Segger J-Link is connected to the PC’s USB port.
e Power is supplied to the STM32- P405 board.

Continue by starting the J-Link GDB Server. A link to this program can be found in the Windows Start
Menu:

. SEGGER

. J-Link ARM V4,703
BT )-Flash ARM
ﬂ J-Link Commander
ﬂ J-Link Cenfigurator
EJ J-Link DLL Updater
5! J-Link GDBE Server via JTAG

[ % J-Link GDB Server via SWD |

J-Link License Manager

EJ J-Link RDI Config

H J-Link Remnote Server (Tunneling
ﬂ J-Link Remote Server

B J-Link SWO Viewer

ﬂ J-Mem

|| License Agreement
&3 Remove J-Link ARM V4.70a
. Eval Board Flash Prograrmmers

. Manuals
. Processor Specific Utilities

; Release Motes

Back

ol

Figure 3-1 - Start the J-Link GDB Server

Configure the following settings for the STM32- P405:
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-
SEGGER J-Link GDE Server V4.70a - Cm

===

— Connection to J-Link
i+ |SB [~ Serial Mo

" ICPAP

— Target device

|STM32F103HB

ILitlIe endian vl

— Target interface

{swD =l

—Speed
i Auto selection

{ Adaptive clocking

o I'IEIDD vl kHz

— Command line option

|-select ISE -device STM3IZFT102RE -if WD -zpeed 1000

Cancel |

Figure 3-2- J-Link GDB Server settings

Finally, click ‘Ok’ to start the server. The following screen appears:

File Help

al Y
EJ| SEGGER J-Link GDB Server mm_@ﬂlg

GDE |Waiting for connection I Imitial SW D speed |‘|E|E|E| kHz vI IR t
] [ Show log window
J-Link. IEDnnected I Current S'WD zpeed I'IDEIEI kHz [~ Generate logfile
- - [ Cache reads
CPU [STM32Fa0725 IEEX [Litle endian ] T o
[+ Init regs an start
Log output: M
SEGGER J-Link GDE Server V4. 70a -
JLinkARM . dll V4 .70a (DLL compiled May 14 2013 09:08:53)
Connecting to J-Link. ..
J-Link i= connected.
Firmware: J-Link ARM V8 compiled How 14 2012 22:34:52
Hardware: W&.00
S-H: BB00891k
Checking target woltage. . .
Li=ztening on TCP~IF port 2331
Connecting to target. . Connected to target
Waiting for GDEB connection. . . A
4 »
0 Bytes downloaded 1 JTAG device | 4

Figure 3-3 - J-Link GDB server running

Flash programming a bootloader is done through a batch-file located in directory:

‘\Target\bootloader\Demo\ ARMCM4_STM32_Olimex_P405_GCC \Boot\cmd'.
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e To start flash programming the bootloader with support for firmware updates via CAN, simply
double-click the batch-file called ‘gdbflash_can.bat’.

e To start flash programming the bootloader with support for firmware updates via USB, simply
double-click the batch-file called ‘gdbflash_usb.bat'.

This will only take a few seconds. After flash programming, the software program is started after pressing
and releasing the reset button on the board.
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APPENDIX 4. PEAK CAN INSTALLATION
To download the PEAK PCAN package click here.

] PCAN-USB: PEAK-System X | 4 = a

x
<« peak-system.com c wBe ¥ 0O O =

SERVICES  SUPPORT  FORUM  CONTACT

L_1-<] 1]
Login-out
You CAN get it ...
PCAN-USB
L Rl  CAN Interface for USB Sy
R
e e

PCAN-USB
Your basket is empty.
PCAN-USB opto-decoupled

PRODUCT OVERVIEW

e
HARDWARE e
PC Interfaces
PCAN-USB
PCAN-USB FD

PCAN-USB Pro FD
PCAN-USB package ® Download
PCAN-USB Pro

Downloads

PCAN-USS Hub
PCAN-PCI i PCAN-USB manual m

PCAN-PCI Express

PCAN.PCI Express FD  PCAN-Linux device driver

PCAN-CPCI
PCAN-miniPCI PCAN-View

PCAN-minPCle

PCAN-PC/104 - PCAN.-Basic API

PCAN-PCI04-Plus
PCAN-PCI104-Plus Quad
PCAN-PCI04Express
PCAN-ExpressCard 34
PCAN-ExpressCard

— PCAN-Basic AP (Linux) H Dovnioad
PCAN-CCP API

figure 4-1 PEAK installation

Extract the zip file at the desired folder and run the PeakOemDrv.exe to install the drivers. The zip
file also contains PCAN-View, a program which will come out handy for CAN communication.

APPENDIX 5. REBUILDING THE BOOTLOADER

The bootloader comes with full source code and it can therefore easily be modified to fit your personal
needs. The bootloader documentation can be found at http://www.feaser.com/openblt/.

After modifying the bootloader, it needs to be rebuild and then programmed again into the internal flash
memory of the microcontroller. Refer to chapter Error! Reference source not found. for instructions for this
last part.

Rebuilding the bootloader is achieved by the following step:

1. Double-click the batch-file called ‘build.bat’ in directory:
‘\Target\bootloader\Demo\ARMCM4_STM32_Olimex_P405_GCC\Boot\cmd'.
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