hitex s

4317.01.02120 User Guidance Manual
Simulink Block Set for Infineon AURIX

DRAFT

4317.01.02120, V0.1, 27 Apr 2018

User Manual



hitex_ Simulink Block Set for Infineon AURIX

4317.01.02120 User Guidance Manual
DEVELOPMENTTOOLS

Edition 27 Apr 2018

Published by:

Hitex (UK) Limited.

Millburn Hill Road, University Of Warwick Science Park, Coventry, CV4 7HS, UK
© 2018 Hitex (UK) Limited.

All Rights Reserved.

Legal Disclaimer

The information given in this document shall in no event be regarded as a guarantee of conditions or
characteristics. With respect to any examples or hints given herein, any typical values stated herein and/or any
information regarding the application of the product, Hitex (UK) Ltd. hereby disclaims any and all warranties and
liabilities of any kind, including without limitation, warranties of non-infringement of intellectual property rights of
any third party.

Information

For further information on technology, delivery terms and conditions and prices, please contact the nearest
Hitex Office (www.hitex.com).


http://www.hitex.com/

hitex_ Simulink Block Set for Infineon AURIX

4317.01.02120 User Guidance Manual
DEVELOPMENTTOOLS

Document Change History
Date Version Changed By Change Description
27/4/18 0.1 D Nicholls First Version

We Listen to Your Comments

Is there any information in this document that you feel is wrong, unclear or missing?

Your feedback will help us to continuously improve the quality of this document.

Please send your comments (including a reference to this document) to: X]
comments@hitex.co.uk

DRAFT 3 V0.1, 27 Apr 2018


mailto:comments@hitex.co.uk

hitex_ Simulink Block Set for Infineon AURIX

DEVELOPMENTTOOLS

4317.01.02120 User Guidance Manual

Table of Contents

1
1.1
1.2
13

21
2.2
2.3
2.4

3
3.1
3.2
3.3

DRAFT

TN 0 T LU o3 110 o 1 6
IMATLAB VEISION. ... uutititiiereteeeeeresesesesssesesssssesssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssrnnnnes 6
Y AN S Ao [0 B @ o PR 6
(070117101 [=T Sr T PP PP PP PPPPUPPPPRPPPPRN 6

2] Lo Lo RS T= Al [ B3 = 11 = Lo o PP 7
SIMUINK TAIGET ..ottt et et e e s bt e e st et e e e st b e e e e sabe e e e e sabreeeeanbneeeeanes 7
D= o1 0o o =] SO TP PP PU PP OUPRP P 7
MEMEOOI INSTAITATION ....coeiie e e e e e et e e e e e e s anbnrreeeaeeeeas 7
[ odT gLy = T F= o 1= . 1T o | P PPPPPPIRt 7

Project and Model SELUP ..o 9
CrEALE PrOJECT ... s 9
Create & SELUP MOUEI . ... . 10
L TS = 11012 VA AN o] o[ o¥= 11T ] o 1P PPNt 12

4 V0.1, 27 Apr 2018



hitex_ Simulink Block Set for Infineon AURIX

DEVELOPMENTTOOLS

4317.01.02120 User Guidance Manual

List of Figures

Figure 1
Figure 2
Figure 3
Figure 4
Figure 5
Figure 6
Figure 7
Figure 8
Figure 9
Figure 10
Figure 11
Figure 12
Figure 13
Figure 14

DRAFT

Acquiring Maching PRYSICAl AQUIESS ........iiiiiiiiieiiei ettt 8
L1 ==\ (I o o =Yt A @] 1] .1 = (o SRR 9
L1 == (I o 0 =Tt A0S T ] o ) SRR 9
T E= U] = L (0 o TS T ] o] PSSRSO 10
oY F= U] 10 (o [0 TS Yo £ o SRRSO 10
Selecting the AURIX Targel ...t e s e s e e e e e e s et e e e e e s s s st ate e e e e e e e e s snnrreneees 11
AURIX Target Code Generation OPLIONS ........ciciiurriieeieeeiiiiiieeeeee e e ssstntee e e e e e e e s ssnnrarereeeesssennnarereeeees 12
SOIVET PANE SEELINTS ....eeiiitieiie ittt b e e e s bbbt e e s bbbt e e s bbbt e e s anbe e e e s anbr e e e s annneee s 12
ShieldBuddy TC275 HEartheat LED .........c..coiiiiiiiiiiiiii ettt 13
Blinky AppPlICAtioN TOP LEVEL ......eiiiiiieieeee ettt et e et e e e sbreeeeaae 14
1070] 01110 [ (@ I T (1] « S PP RO PP PPP PRI 14
DIGITAIVWIIEE BIOCK ......eeiiietieeeieitee ettt ettt e e st e e e st bt e e e sabb e e e e sabre e e e anbneeeeaae 15
Configure DIGItAIWIILE .......cooeeeeeeeeee e 15
Output Files After BUIld .........cooriii 16

5 V0.1, 27 Apr 2018



hitex_ Simulink Block Set for Infineon AURIX

4317.01.02120 User Guidance Manual
DEVELOPMENTTOOLS

1 Introduction

The first release of the Free AURIX Simulink Block Set shall be considered a work in progress. Functionality
shall be added over time as new releases are made.

Although the free version is designed for the ShieldBuddy which is in turn Arduino compatible, it is not the

intention to make this another Arduino platform. The aim is to build a new platform that may expand to other
Infineon AURIX variants and target boards including custom HW designs.

Hitex (UK) Ltd. can offer engineering resources for both custom hardware and software based around the
Infineon AURIX microcontroller for industrial and automotive applications with or without safety requirements.
For further information please contact us.

The Simulink block set AURIX is only available for 64-bit Windows versions of MATLAB. Certain add-ons as
detailed below are required to use this block set.

1.1 MATLAB Version

This target has been tested to operate with the following version/s of MATLAB:

R2015b — 64bit

1.2 MATLAB Add-Ons

The following Add-Ons are mandatory to use this block set:
e Simulink
e Embedded Coder

e MATLAB Coder

e Simulink Coder

The following Add-Ons are optional but may be useful:

e Stateflow

1.3 Compiler

An AURIX compiler is required. The block set currently only supports the HighTec GNU-TC compiler. A free
version of this is available from the following location:

http://free-entry-toolchain.hightec-rt.com/

Please complete the instructions and download the installer.
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2 Block-Set Installation

2.1 Simulink Target

The Simulink target comes supplied in a zip file with a name similar to SimulinkAURIXDist_201804271045.
Unzip the file and place the aurix_target folder in a location of your choice on your PC.

Open MATLAB and navigate to the location of your aurix_target folder. Select the file install.p and press F9 to
run the script. This will add the necessary folders to your path. Type path to verify that this has been done
correctly, typically the following additions will have been made:

Command Window

»>>» install
=> path

MATLABPATH

thaurix targetitools

thaurix targethblockshtlc mexw
thaurix targetibklocks\m
thaurix targetiblocksh\callback
thaurix targetibklocks

thaurix targethaurix sys trgt

[ T T T O A B

thaurix target

In order to further validate the installation, open the Simulink library browser and the “Hitex AURIX Support
Package” should be seen. You may need to press F5 to refresh the library browser.

2.2 Debugger

In order to run and debug applications you will need a debugger for the AURIX device such as the PLS
UAD2pro. With a debugger you can load an .elf file which contains the application as well as debug symbols.

If you only want to run applications without a debugger then please us Memtool.

2.3 Memtool installation

If you want to use automatic download then the Infineon Memtool is required to be installed. This may be
downloaded from http://www.infineon.com/memtool.

Note that only version 4.7 of Memtool has been tested with this block set.

2.4 License Management

The license for using the block-set is node-locked to your PC. It cannot be transferred to another PC.
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Firstly you will need to submit information regarding your PC’s physical address by running LicGetMAC.exe.
This application may be found in the License folder of your block installation. Running it will show a screen
similar to this:

B Get Machine Physical Addresses x

VirtualBox Host-Only Networlz 0A0027000000
WiFi: AOAFBDDEFT11

Local Area Connection® 1: ADAFBDDEFT12
Ethernet: FA20BAGTAAE

0ADOZ700000D ADAFEDDEFT11,ADAFEDDEFT 12 F430B0AGTAAE

Please copy and paste the above text and email to

aurixsimulink@hitex.co.uk

Figurel  Acquiring Machine Physical Address

Please paste this into your email client and send to aurixsimulink@hitex.co.uk. You will receive a license file
allowing the free version of the block set to be used for one year. You may request a new free license when the
current one has expired.

The license file will need to be copied into the License folder. Please ensure only one license file (.lic) exists in
this folder. The other executable (.exe) files should be left in the folder.

DRAFT 8 V0.1, 27 Apr 2018


mailto:aurixsimulink@hitex.co.uk

hitex_ Simulink Block Set for Infineon AURIX

4317.01.02120 User Guidance Manual
DEVELOPMENTTOOLS

3 Project and Model Setup

It is recommended to build the model as part of a project as detailed below. This makes switching between
projects easier and also ensures that the output from the model build is always in the same folder, rather than
the current folder. This is particularly important if using an external debugger that will expect the build output to
always be in the same place.

3.1 Create Project

Navigate to the folder where you want to store your project, and then use the menu command Home->New-
>Simulink Project->Blank Project. Type your project name and then click the Create button.

4\ MATLAB R2015b

EDITCOR

E‘ '—u-" 153 (5l Find Files & E [z, Mew Variab

Open Varial
New |MNew Open ||| Compare
Script | -

= Graphical User Interface
e ;
Curren Command Shortcut

T
Simulink Model

[Z] Blank Project

b5 Review Labels
ke Project Environment E
Code Generation Example [

Chaoose Template...

Details EXTERMNAL SOURCES
(] stateflow chart

Comm Eﬁ From Archive

>

|;| T AMTE R g @ From Source Control

Figure 2  Create Project Command

Now we need to setup the startup and shutdown scripts for the project; these are run when the project is
opened and closed respectively.

Simulink Project - UserGuideProject

[ ] Project: UserGuideProject -3 e~ yel ‘?’ lil b G-

-] Files
- #| Shortcut Management
L5 Batch Job

Shortcut Name - Path Shortcut Action Shertcut Group

----- Dg Dependency Analysis

m Labels v

ﬁj] Classification

Simulink Project - UserGuideProject

& shortcut Groups
& General

ﬂ Startup Script
%] Shutdown Script
Lz Batch Job Function

| Create Action Shertcut « |

Figure 3  Create Project Script

In the project viewer go to Shortcut Management and then click the Create Action Shortcut and select Startup
Script. Give the script a meaningful name such as Startup and then click Save.

You can use this to enter any custom start script you want, however at the minimum add a call to projsetup.
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This script defines a project shortcut.

o o

o

To get a handle to the current project use the following function:

o

project = simulinkproject();

o° o oo

You can use the fields of project to get information about the currently
loaded project.

o

o o©

See: help simulinkproject

projsetup () ;

Figure 4 Minimal Startup Script

Similarly create a shutdown script and add a call to projreset.

o\°

This script defines a project shortcut.

o\°

o\°

To get a handle to the current project use the following function:

o\°

project = simulinkproject();

o® o o°

You can use the fields of project to get information about the currently
loaded project.

o o

o°

See: help simulinkproject

projreset () ;

Figure5  Minimal Shutdown Script

Once these are complete, save and close the project, then reopen the project and the Startup script will run.
You will see two new folders are created, “code” and “cache”.

3.2 Create & Setup Model

We can use the project folder to save the Simulink models we want to work on. Create a new model in the
folder, and name it appropriately (UserGuideModell in this example).

Once created, the model needs to be setup to use the AURIX target:
1. Select the Model Configuration Parameters from the Simulation menu

2. In the Code Generation pane, Browse the System Target File and select AURIX Target, Figure 6, and
click OK. (Note if this target isn’t shown then it may not have been installed, see section 2)

3. The details in the code generation pane will have changed to match the new target

4. Select Code Generation -> Hitex Aurix Target Options, Figure 7

5. Select the Target board (ShieldBuddy_TC275 may be the only target available)

6. Select the compiler location. The location of your HighTec compiler may be entered manually or you

can click the Select Compiler Location button to navigate to the compiler folder. Please select the folder
that contains the bin folder
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7. Set whether you want to use automatic download of the application after build using Memtool

8. If you do want automatic download, then you will also have to specify the location of the Infineon
Memtool. As with the compiler location, this may be entered manually or click the button below to
navigate. This will be the folder containing “IMTMemtool.exe”

9. Now select the Solver pane, Figure 8

10. As this is for a real target, then the Type of solver must be Fixed-step and for the same reason the
Solver must be discrete

11. The Fixed-step size should be left at auto, this allows Simulink to calculate the best scheduler timing

The basic model setup is now complete and ready to build an application.

&3 Configuration Parameters: UserGuideModel1/Configuration (Active) ' |.‘:' C1 &8 J
Category i
select: Target selection
Solver System target file: grt.tlc
Data Import/Export
> Optimization Language: c v]
> Diagnostics ’
Hardware Implementation "l System Target File Browser: UserGuideModell
Model Referencing = —
. Simulation Target System Target File: Description:
> Code Generation asap2.tlc ASEM-ASAP2 Data Definition Target
aurix sys trgt.tlc AURIX Target
autosar.tlc RUTOSER
R == Embedded Coder
R == Create Visual C/C++ Solution File for Embedded Coder
I ert_shrlib.tlc Embedded Coder (host-based shared library target)
gre.tlc Generic Real-Time Target
gre.tlc Create Visual C/C++ Solution File for Simulink Coder
idelink ert.tlc IDE Link ERT
idelink grt.tlc IDE Link GRT
realtime.tlc Run on Target Hardware
rsim.tlc Rapid Simulation Target
rtwsfcn.tlc S5-Function Target
Full Name: C:\WSVN\4317_AURT_Simulink_Target\V03_01_SimTargetBase\V06_Implementation\aurix_target\aurie_sys_trgt\aurix_sys_trgt.tlc
[ OK ] [ Cancel ] [ Help ] [ Apply
4

s.) [ oK H Cancel H Help ] Apply

Figure 6  Selecting the AURIX Target
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& Configuration Parameters: UserGuideModel1/Canfiguration [Active) ? ? ‘ — ' { == g
Category il
Select:
Solver AURIX Target Board Type |ShieldBuddy_TC275 A
gﬁtt_ﬁ I!’”F'tQTﬂEKDUTT Generate debug information L
» Optimization 3
» Diagnostics Generate map file
Hardware Implementation
Model Referencing Optimization level [NDNE -
> Simulation Target . )
4 Code Generation Additional compiler flags | | 4
U Report
Cnfnments Additional linker flags
Symbols
Czstom Code Compiler Location (Folder containing the Bin folder) C:\HIGHTEC\toolchains\tricore\v4.6.5.0
Debu
Interfgace [ Select Compiler Location
Verification Automatically download to target after Build
Code Style
Templates Memtool Location C:\Program Files (x86)\Infineon\Memtool 4.7
Code Placement
Data Type Replacement [ Select Memtool Location ]
Memory Sections
Hitex Aurix Target Options i
7] [ oK ] [ Cancel ] [ Help ] [ Apply ]

Figure 7 AURIX Target Code Generation Options

- B
&4 Configuration Parameters: UserGuideModel1/Configuration [Active - E@g

-
Category e
Select: Simulation time
Solver ; ;
Start time: 0.0 Stop time: 10.0
Data Import/Export arttime op Hime
> Optimization X
> Diagnostics Solver options _
Hardware Implementation n L= " B
Model Referencing Type: | Fixed-step '] Solver: Idlscrete (no continuous states) A
» Simulation Target
4 Code Generation v - -
Report Additional options
Comments
Symbols B
Custom Code Fixed-step size (fundamental sample time): auto
Debug
Interface
Verification Tasking and sample time options
Code Style o . . =
Templates Periodic sample time constraint: [Unconstralned ']
Code Placement . . . . .
Data Type Replacement Tasking mode for periedic sample times: [Auto ]
Memory Sections [C] Automatically handle rate transition for data transfer
Hitex Aurix Target Options
[C] Higher priority value indicates higher task priority
J- oK ] [ Cancel ] [ Help ] [ Apply

Figure 8  Solver Pane Settings
3.3 First Blinky Application!

We are using the ShieldBuddy TC275 as the target. This has a yellow LED connected to pin 10.2 that we can
use as a Heartbeat LED. This is also called Pin 13 on the ShieldBuddy.
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D401

” R408

PlO 2 ” —
| S

4K7

LED (YELLOW)

Figure 9 ShieldBuddy TC275 Heartbeat LED

Open the Simulink Library Browser and expand the Hitex AURIX Support Package and click on the
Application Control sub library.

Place one each of the Core Initialise and Core Run Fcn blocks on the model.

These are function call blocks and so also place two copies of the Function-Call Subsystem block on
the model. Connect the blocks as shown in Figure 10.

Delete the In and Out terminals from both Function-Call Subsystem blocks.
In the first subsystem for the Core Initialise, place a Config IO block.
Double click Config 10 and change Pin 13 to Output, see Figure 11.
In the second subsystem for the Core Run Fcn, select the DigitalWrite block and place it on the model.
Double click the block and set up the parameters as shown in Figure 13. Click OK to close the
parameter editor.

s -
Build the model and compile the code by clicking the Build Model button
If using a debugger, the output files are found in the code folder as shown in Figure 14. There is a
subfolder which is named according to the Model name, in this case it s
“UserGuideModell_aurix_target”; in particular this contains the .elf and .hex files. This user guide does

not cover the use of debuggers.

To use Memtool, the ShieldBuddy needs to be comected with a USB cable. After Memtool has
completed flashing, press the reset button to run the program.

To modify the program, go back to the Core Run Function block, double click and change the Schedule
Time to say 0.2. After build and download, the LED will flash faster.
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Inhahs&l::engmn on Run Function on Core 0
Pre Interrupt Enable Schedue: 1s
m AURIXTM m AURIXTM
| www_hitex co.uk W www._hitex co.uk
Core Initialise Core Run Fcn
function() function()
Aini Out1 Ain Outt
Function-Call Function-Call
Subsystem Subsystem1

Figure 10 Blinky Application Top Level

& Block Parameters: Config 10 X
SB275Basic_loConfig (mask) (link)
Configure the 10 pins of the ShieldBuddy TC275.
0-9  10-19  20-20  30-39 4049  50-51
function Pin 10 |GPIO Input -
Pin 11 |GPIO Input v
Pin 12  GPIO Input -
Pin 13 GPIO Output hd
Config 10 " utp
W www._hitex co_uk .
A
Config10 in 15 | GPIO Input
Pin 16 | GPIO Input -
Pin 17 GPIO Input -
Pin 18 | GPIO Input -
Pin 19  GPIO Input -
Cancel Help Apply

Figure 11 Config IO Setup
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Hitex AURIX Support Package/ShieldBuddyBasic

Embedded Coder =) = g
» HDL Coder g | | Boame | iR
v Hitex Aq%a%::%%:ttr;a&age ogueRe Config 10 DigitalRead
Appli
ShieldBuddyBasic Ao b e “rn PRSPPI
Simulink 3D Animation p— o —
Simulink Coder oL LR Bt
Simulink Extras DigitalWrite SerialConfig  SerialSendString
Stateflow
Recently Used Blocks

Figure 12 DigitalWrite Block

f)

function

Write pin: 13
Action is: Toggle
m AURITM
B www_hitex co.uk

DigtalWrite

& Block Parameters: DigitalWrite
SB275Basic_DigitalWrite (mask) (link)

Write to a specified digital output pin.
Parameters

Pin number:

®

Pin Action:
Toggle

Cancel Help

Apply

DRAFT

Figure 13 Configure DigitalWrite
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Current Folder

=2 MWcode  folder |

=

Mame

SimulinkProject
cache

sl

UserGuideModell_aurix_target

2 UserGuideMaodell bat

ﬂ ert_main.c

ﬂ UserGuideModell .c
codedescriptor.dmr
UserGuideModell .elf

] rtwtypes.h

] UserGuideMadell.h

EI UserGuideModell_private.h

] UserGuideModell _types.h
UzerGuideModell hex
UserGuideModell .map
| build exception.mat

Type ~
Folder
Folder

Folder

Folder
Windows Batch File
C Source

C Source
DR File

ELF File
C/C++ Header
C/C++ Header
C/C++ Header
C/C++ Header
HEX File

MAP File
MAT-file

Figure 14 Output Files After Build
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