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Introduction

This Getting Started document will help you to install and configure the Hardware and
Software tools necessary to operate the Free TriCore Entry Tool Chain. At the end of the
instructions described in this document, you will have a running environment that could
be used as a starting point for further development or evaluation work.

This tutorial goes step-by-step through the necessary procedures in order to:
» Install the Free TriCore™ Entry Tool Chain.
> Set up a project.
» Configure the Evaluation Board and connect it to the PC.

> Debug your application.

If you need more information, please contact your nearest Infineon sale’s office. Contact
information is available on Infineon web site: https://www.infineon.com.

We wish you a lot of success with the Free TriCore Entry Tool Chain!

Note: "Starter Kit Evaluation Board", "Evaluation Board", "TriBoard" and "Target"
terminology are used to denote Evaluation Boards as shown in Figure 15 to Figure 33.

Introduction
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Installing the AURIX TC3xx - Free
Entry Tool Chain

Before you start

To execute this Getting Started, it is necessary to have a

>
>
>

>

Microsoft Windows® compatible PC equipped with USB port
Operating System Windows® 7, Windows® 8.1, Windows® 10 64-bit

Power user’s or administrator rights are mandatory to install the required
programs

During installation a connection to the internet is required
for license activation

All the items below are included in the Starter Kit.

>
>
>
>

Power Supply (AC/DC converter) (5.5V — 60V) for the Starter Kit Board (optional)
TriCore Family Starter Kit Evaluation Board

Free TriCore Entry Tool Chain installation package

USB cable.

System Requirements

Before installing, make sure the following minimum system requirements are met:

Minimum Recommended

CPU Intel Core i5™ 2.5 GHz and Intel Core i7™ 3.5 GHz and
comparable comparable

RAM 4 GByte 8 GByte

Free disk space 3 GByte HDD 8 GByte SSD

Display SXGA WUXGA

Operating System Windows® 10 64-bit Windows® 10 SP1 64-bit
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Additional requirements

» On-line connection to the Internet

» Microsoft NET™ Framework 4

» Adobe® Acrobat Reader 10 or higher
>

Administrator permissions for the current login during installation.

Installation

1. From the installation package run the installer setup.exe. Free TriCore Entry Tool
Chain dialog appears (Figure 1).

E———

@ﬂ- Development Platform

HighTec Frea TriCora™ Entry Tool Chain

Wy HIGHTEC

21 HighTs | me GmibH

Figure 1 Free TriCore Entry Tool Chain Setup dialog

2. Select Next button. The License Agreement dialog appears. Please read carefully
and agree or cancel the installation with Cancel button (Figure 2).

@ AURIK(TM) TC3xx - Free Entry Tool Chain v4.9.3.0-infinecn-1.0 setup

License Agreement
Fleaze read the follmwing licenze agreement carefully,

Pleaze clozely read the follmwing license agreement. Do you accept all the terms of the fallowing
licenze agreement’y

MPORTANT MOTICE AWND TERMS OF USE A

Pleasze read the following important notice ag well az the following terms and conditions

carefully.

The ingtallation of thiz software requires that you click the acceptance button beloy,

By clicking the acceptance button | accept” you agree to have read the important naotice et

forth below and to be bound by the folloving terms of uze,

If you do nat agree to the termis and conditions below, click the button 1 do nat accept' and

the installation procedure will not be started,

If you change your mind later, stop using the Software and delete all copies of the Saoftware in
our pozzession or control, Any copies of the Software that pou have already distributed,

where permitted, and do not destroy will continue to be governed by these Terms of Use. Your

AP | R RO U U U AURRN I SO ODRP, U [ B

ez, | agree with all the termns of this icense agreement

HighTec EDW-Systeme GmbH

< Back Cancel

Figure 2 License Agreement dialog
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3. Click Next button. It is recommended to choose the full installation with all
components (Figure 3).

@ AURIK(TM) TC3xx - Free Entry Tocl Chain v4.9.2.0-infinecn-1.0 setup

Setup Type
Select the zetup type of the application.

Deserpton
Cstnm Inztall all components.

Space required on your hard digk: 1384315 KB
HighTec ECY-Systemne GribH

< Back Cancel

Figure 3 Setup Type selection

4. Click Next button. The dialog for selecting the installation directory appears (Figure
4). Use the default or select another installation directory.

@ﬂ-.: TM) TC3xx - Free Entry Tool Chain v4.9.2.0-infineon-1.0 setup

Destination Folder
Click Mext to install the application to this folder, or click Browsze to install ta a
different location,

Select the destination folder where you want to inztall AURE[TM] TC3ws - Free Enty Tool Chain
w4 9.3 O-infineon-1.0. To install ba a different location, click Browse, and select another folder.

Select installation folder:

C:\HighTec Browse. ..
Dizk space uzage Wigw
HighTec ECY-Systemne GribH

< Back Cancel

Figure 4 Free TriCore Entry Tool Chain Setup folder dialog
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5. Click Next button. Select the name of the Program Group and
&
Program Group

Select the program group where the Installation Wwizard will install
application shortcuts,

Select program group:

|.&UF|I><[TM] TC3xx - Free Entry Tool Chain vd.9.3.04infinean-1.0

HighTec ECY-Systemne GribH

< Back Cancel

Figure 5 Set Program Group

6. Click Next button. (Figure 6)
&
Ready to Install the Program

The Installation wizard iz ready to install the AURE[TM] TC3 - Free Entry
Tool Chain v4.9.3.0-infineon-1.0.

ou are now ready toinztall AURE[TM] TC3ws - Free Enty Tool Chain w49, 3.04nfineon-1.0,

Prezs the Mest button to begin the inztallation or the Back button to re-enter the ingtallation
itfarmation.

HighTec ECY-Systemne GribH

< Back Cancel

Figure 6 Ready to Install dialog
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7. Click Next. Further dialogs inform you about the progress of installation.

&Q AURIK(TM) TC3xx - Free Entry Tocol Chain v4.9.2.0-infinecn-1.0 setup d

Installation Complete

AURE[TM] TC3ms - Free Enty Tool Chain
v4.9.3.0-infineon-1.0 has been successfully installed.

Fresz the Finizh button to exit Setup program.

&

- *
'*-.‘E,.t'

Intaliation
== Wizard

Figure 7 Installation Complete

Note: The Free TriCore Entry Tool Chain license is valid for at least one year. There are
following restrictions of the Free TriCore Entry Tool Chain version in comparison to the
professional version of UDE:
- Useable for TriCore evaluation boards with on-board wiggler only
- PCP assembler only
- Debugger:

- No visualization functions at runtime available

- MCDS support not available

- Script support not available

- GTM support not available.

Please contact tctcsupport@pls-mc.com for extending the license.

Please note: For commercial development you need the professional version of
TriCore Development Platform.
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First Starting of HighTec IDE

Starting HighTec IDE

1. From the Windows’ Start menu, select All Programs — AURIX(TM) TC3xx - Free
Entry Tool Chain v4.9.3.0-infineon-1.0 — HighTec IDE or use the Desktop icon
HighTec IDE.

2. Now the Eclipse Launcher dialog appears (Figure 8).

& HighTec Development Platform Launcher ¥

Select a directory as workspace

HighTec Development Platform uses the workspace directery to store its preferences and development artifacts,

Workspace: | DM\EclipseWarkspaces\htc_workspace v“ Browse... i

[] Use this as the default and do not ask again

Launch Cancel

Figure 8 Workspace Launcher

3. Enter the path to the workspace directory e.g. D: \EclipseWorkspace\htc-
workspace. If the directory doesn’t exist, new directory will be created; otherwise
existing directory will be used as eclipse workspace. New created projects will be
saved in the selected workspace directory.

4. You can enable the option Use this as the default and do not ask again. By next
start last used workspace will be used, skipping the Eclipse Launcher dialog. If you
want to use other or new workspace. Select from the Eile menu Switch Workspace.

5. Click OK to proceed.

The Welcome view appears. Initially, the HighTec IDE opens with a workbench
displaying the C/C++ perspective with only the Welcome view visible. This view provides
some general information and alternative ways to access the online documentation.
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HighTec IDE opens with the perspective which was last used before closing, except when
starting up for the very first time showing the Welcome view. Click Get to work to close
the Welcome Screen.

6. Click the Get to Work on the left side of the view to go to the workbench. Assuming
first start of eclipse, HighTec perspective (Figure 9) appears, otherwise last saved
workbench layout.

@ htc_workspace - HighTec Development Platform — O *

File Edit Source Refactor Mavigate Search Project  Utilities  Window Help

Hro & E | TR L@ IE Y T Q i®|e

[ HighTec Project Explorer 52 = g = 8
= \lj‘)

There are no projects in your workspace,
To add a project:

&# Create HighTec Project

‘2, Import HighTec Project

[E=] Open Content Manager

Other options:
@ Quick Start Guide

[2] Problems 5% 5| Tasks [ Properties [E] Memory Allocation 7 8 8

0 items
s
Description Resource Path Location Type

0 items selected

Figure 9 HighTec IDE perspective

Content Manager

The HighTec Content Manager provides easy access to the HighTec’s resource cloud
repository. You find there project examples, templates and other documents that help you
to get up to the speed quickly. You can open the HighTec Content Manager as the
separated window from the HighTec Project Explorer menu Open Content Manager
(Figure 9).

HighTec IDE Documentation

The documentation about the HighTec IDE is available in the Eclipse menu Help — Help
Contents.
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Create an AURIX/TriCore Project

C/C++ Project wizard

This tutorial shows how to create an embedded software project with the AURIX/TriCore
toolset. It lets you create your own project with an example of an analogue clock on the
display of the AURIX application Kit.

Set the HighTec C/C++ perspective

Before creating an AURIX/TriCore project, it is necessary to have the HighTec C/C++
perspective on the workbench (Figure 10). By default, this should be the case when you
start HighTec Development Platform, but if it is not, do the following.

To open the HighTec C/C++ perspective

1. From the Window menu select Open Perspective - Other... - HighTec. The name
of the perspective is displayed in the title bar of the workbench window.

Create new project

1. From the HighTec Project Explorer menu select Create HighTec Project (Figure
10). The New Project Wizard appears (Figure 11).

(o] htc_workspace - HighTec Develepment Platform - O *
File Edit 5Scurce Refactor Mavigate Search  Project  Utilities  Window  Help

N X SEEHR OB Li@i% @I it oD Q (e
& HighTec Pra... 52

1

8 = O

£

There are no projects in your
waorkspace,
To add a project:

&% ireate HighTec Project

&2 Impert HighTec Preject

EZ Open Content Manager

Other options:
% Add Toolchain (8 Problems 52 J| Tasks [0 Properties [E] Memory Allocation f 8 = 8
"'D Quick Start Guide 0 items
P
£ >

0 items selected

Figure 10 HighTec Project Explorer — Create HighTect Project
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2. Select Create advanced project and press Next.

© New Project ] x
HighTec Project Wizard ~ L/
Select wizard type N
[ Create empty project Create advanced project
® < Back Finish Cancel

Figure 11 New Example Wizard

3. The next wizard page (Figure 12) shows a selection of examples containing the
TriCore APPKIT boards supported by the toolchain. Select an example, e.g. TC37x

BSP example. Press Next.

© New Project

HighTec Project Wizard

Impert an advanced project

Package name | TC37x BSP example

Location D:\EclipseWorkspaces\htc_workspace Browse
Use default location
Package |P Online ~
Mame - Version Device 2
# TC36x BSP example LLVM 3.0 TC36X
¥ TC36x PXROS-HR BSP example 6.0 TC36X
$ TC277 IDE user build command example 1.0 TC377, TRIBOARD_TC3X7 V2 01
4% TC37Tx BSP example 2.1 TC3TX
¥ TC37x BSP example LLVM .0 TC37X
# TC37x PHROS-HR BSP example 6.0 TC37X
# TC38x BSP example 2.1 TC38K
¥ TC38x BSP example LLVM 3.0 TC38X
# TC38x PHROS-HR BSP example 6.0 TC38K
# TC39x BSP example 21 TC38X
¥ TC38x BSP example LLVM 2.0 TC38K
# TC39x BSP example LLVM 3.0 TC39K
# TC39x PXROS-HR BSP example 6.0 TC38X W

A BSP example is a small functional project designed to simplify an evaluation phase of the TC37x microcontrollers, It comes with
necessary low-level functions like a startup cede, a minimalistic hardware abstraction and predefined memory partiticning, On top of
this low-level implementation, it provides a reference application code running on all uC cores,

®

< Back

Cancel

Figure 12 Example projects — Package Selection
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4. The next wizard shows the overview about the selected package. Press Finish.

5. The selected example will be imported and a new projected created. Figure 13 shows
HighTec perspective with the new created project. To see the generated project files
you may need to expand the hello project structure on the left pane. To open one
generated file double-click the file in the src folder of the project structure.

@ htc_workspace - tc37x_bsp_example/sre/shared_main.c - HighTec Development Platform — O hed
File Edit Scurce Refactor Mavigate Search Project Utilities Window Help

O-J&E | MLCRECNT R ER Rl B AR | ACRER A Q iE|e
E’E HighTec Project Explorer &3 = B  [g share

v = tc37x_bsp_example ["TiCore 4.9.3.0" -
~ [ail! Includes
(= C:/HighTec/toolchains/tricore/v
(1= C:/HighTec/toolchains/tricore
(= C:/HighTec/toolchains/tricore/v
18 tc37x_bsp_example/bsp
v = bsp
= board
= isr
= uc
[B] bsph
[B] typedefs.h
w = crtd
[8] tedx_crtd s
€] uc_te37_bmhd.c
w = doc
% TC3Tx-bsp-example-quick-guide
vz Id
[l te3Tx_2cores_bsp_exampleld

* DESCRIPTION:

Application main file supporting multigore execution implemented as shared code.

* FILE HISTORY:

85.2828 RO
- Base reference example

R LTI N S T R T N S TTRY N

* Copyright (C) 2815-2820 HighTec EDV
* This is proprietary software. Any
1 with HighTec ED
nfor i i

#include "bsp.h"

WP R @ w0 o0

* SYMBOLS

UORD R ORI ORI ORI ORI ORI RD ORI R R

[ te3Tx_bsp_exampleld :
[ te3Txh_2cores_memory.ld -
[ te37xA_memory.ld 8 /* Time Base Period - each Core sets its period derived from this base */
v = src 9 #define TIMER_BASE PERIOD (258 * UC_NB_TICKS 1MS) v
[ shared_main.c I 5
=] tc3Tx_bsp_version.txt
[2] Problems JZ| Tasks [C] Properties [E] Memory Allocation &) Console &2 = 8
O ¢S ErE & B8

CDT Build Console [tc37x_bsp_example]

< >

Writable Smart Insert 1:1:0

Figure 13 HighTec C/C++ Perspective with the new imported example

Start with an empty Project

Open the HighTec Project Wizard (Figure 11) and select an empty project. Follow the
wizard for creating the empty project step by step.

Build the Project

When you build an AURIX/TriCore C/C++ project in HighTec Development Environment,
the HighTec TriCore compiler, assembler and linker are used to compile and link all the
source code and the libraries associated with the project.

The wizard generates different build targets like iROM (default). You can choose a build

configuration by clicking the arrow of the build icon ¥ ~ and build a target by clicking the

Tl

build icon ™ when available.
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Meaning of build targets
» IROM Code will be located in the internal flash (default)

During the build process the sources belonging to the project will be compiled and linked.
The messages occurring during the build process are displayed in the Console window
(Figure 14). The build process should terminate without giving any errors or warnings.

@ hic_workspace - tc37x_bsp_examplefsrc/shared_main.c - HighTec Development Platform - O X
File Edit Source Refactor Mavigate Search Project Utilities Window Help
M- FEEEHR OB LRiOIS-®IACCD | Q e
B2, HighTec Project Explorer 52 = B  [d shared_main.c &1 = 0
== 12/ A~
v'L:ctci?x_bsp_a(ample["TriCored.Q.i.O"-_ ; FILE: shared main.c
45, Binaries 4 * DESCRIPTION:
~ [t} Includes 5 *
@ C:/HighTec/toolchains/tricore/ v 6 Application main file supporting multicore execution implemented as shared code.
(1= C:/HighTec/toolchains/tricore /v : ETLE HTSTORY
(B CifHighTec/toolchains/tricore/vé ; . o
18 tc37_bsp_example/bsp 10 V1 @5.2020 RO
(= _IROM_TC37X_TRIBOARD_TC3X7_V2, 11 - Base reference example
w 2= bsp 12
(= board 13 . . .
. 14 * Copyright (C) 2015-2820 HighTec EDV-3ysteme GmbH. All rights reserved.
= 15 * This is proprietary software. &ny use of the software requires a written
(= ue 16 * license agreement with HighTec EDV-Systeme GmbH. Please contact for
[A] bsp.h 17 * detailed license information: info@hightec-rt.com.
[B] typedefs.h 13
w = crtd :!:2
[) te3x_crtdS 21 #include "bsp.h"
@ uc_tc37_bmhd.c 22
w = doc 23
% TC37x-bsp-example-quick-guide 248 /
v d 25 % S5YMBOLS
Iﬁ tc37x_2cores_bsp_exampleld f -
[ tc37x_bsp_example.ld 28 /* Time Base Period - each Core sets its pericd derived from this base */
[ tc37xA_2cores_memory.ld 29 #define TIMER_BASE PERIOD  (25@ * UC_NB_TICKS_1MS) o
[ te3Teh_memory.ld i 5
W = srC
[£ shared_main.c [#] Problems £ Tasks [T Properties [E] Memory Allocation & Conscle &2 = 8
= 7 i
|Z| tc3Tx_bsp_version.txt 49 <§|,>| '—E Sﬁ §“| "B
CDT Build Console [tc37x_bsp_sxample]
Finished building target: tc37x_bsp_example.elf ~
13:43:1@ Build Finished. @ errors, @ warnings. (tocck 75.792ms)
v
£ > < >

Figure 14 HighTec C/C++ Perspective: Build button and Console window
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Connecting the Target

TriBoard with mounted TC38xA, TC39xA, TC39xB

processor

1. Configure the DIP switches (1,2,3=OFF 4=0ON but for A step (!) 1=ON 2,3,4=0FF)
Connect a DC power supply (5.5V — 60V) to the TriBoard.

Connect the TriBoard to the PC via a Micro-USB cable (a cable is supplied with the
Starter Kit).

Three Power LEDs should be on.
5. Press the RESET button (see picture below).

Power LEDs RESET button

Power supply
5.5-60VDC

BEBRRRRRRREARRARRARRRRRRARANAYY - Y

T

Iy

FRLTTE

oo - - B -,
Poos'n e
[N N ] ® (] ]

-
1}

fdddeddyy
L]

-
]
L]

i L i
i vy /) LS i N Micro-USB to PC

L
o N RN E R Y
PP - . = =

=sese= |l
B RRE Ry

L

BOOTCONFIG
DIP switch other=OFF 4=ON
DIP switch 1=ON other=OFF (for A step !)

Figure 15 AURIX — TriBoard
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AURIX Application Kit TC387, TC397 TFT with TC38xA,
TC397A, TC397A (ADAS), TC397B

Connect a DC power supply (5.5V — 60V) to the Application Kit.

2. Connect the Application Kit TC397 to the PC via a Micro-USB cable (a cable is
supplied with the Starter Kit).

3. The Power LED should be on.
Press the RESET button (see picture below).

RESET button  Power LED

AppKi t -TC277
LcdDemo

° www_ hightec-rt. com

Back side Top side

Figure 16 AURIX Application Kit TC397 TFT
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AURIX Radar Baseboard TC35x 60GHz

Micro-USB to PC

Connect a Veatt DC power supply (12V) to the AURIX Radar Baseboard.

Connect the Radar Baseboard to the PC via a Micro-USB cable (a cable is
supplied with the Starter Kit).

The Power LEDs on the backside should be on.

- Egmnmsgmmn ke
Zv! 53 & N e o
5 = a0 200155

5
YT o {SBR41 1 L4022 9
sdbiibiid ,;_Ehumi WERaa =S
2

» |L103
',,‘ cs27

Power supply
12vDC

I8

Tl 20
S124 Q@

LT

rf\i' (T
-

_mUu203
1)--IR215

Figure 17 AURIX Radar Baseboard

Connecting the Target
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AURIX Lite Kit V2 with mounted TC265, TC275, TC365,
TC375 processor

Connect a DC power supply (5V — 40V) to the AURIX Lite Kit V2.

2. Connect the AURIX Lite Kit to the PC via a Micro-USB cable (USB 3.0 recommend, a
cable is supplied with the Starter Kit).

3. The Power LED should be on.
Press the RESET button (see picture below).

RESET button

Micro-USB to PC

CFIEE SRV RER NEF JIEF REF SEF RN RLT ) D = \
BDOAAS M BEA : Power supply
5-40VDC

Power LED
Figure 18 AURIX Lit Kit V2
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TriBoard with mounted TC2D5T, TC21xA, TC22xA,
TC23xA, TC26xA, TC26xB, TC27xA, TC27xB, TC27xC,
TC27xD, TC29xA, TC29xB processor

1. Configure the DIP switches (1,2,3=OFF 4=0ON but for A step (!) 1=ON 2,3,4=0FF)
Connect a DC power supply (5.5V — 60V) to the TriBoard.

Connect the TriBoard to the PC via a Micro-USB cable (a cable is supplied with the
Starter Kit).

Three Power LEDs should be on.
5. Press the RESET button (see picture below).

Power LEDs RESET button

Power supply
5.5-60VDC

Iy

R

5
b -
L

r
r
v

L 4 : i
e v/ § .ol Micro-USB to PC

L I BT

BOOTCONFIG
DIP switch other=OFF 4=ON
DIP switch 1=ON other=OFF (for A step !)

Figure 19 AURIX — TriBoard
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Application Kit AURIX TC2X4 TFT with TC224, TC234
(TLF35584A, TLF35584B, TLF35584C)

Connect a DC power supply (5.5V — 60V) to the Application Kit.

2. Connect the Application Kit TC2X4 to the PC via a Micro-USB cable (a cable is
supplied with the Starter Kit).

3. The Power LED should be on.
Press the RESET button (see picture below).

RESET button  Power LED

AppKi t -TC277
LcdDemo |
> www hightec-rt.com

Back side Top side

Figure 20 AURIX Application Kit TC2X4 TFT
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Application Kit AURIX TC2X5 TFT with TC265B,
TC275A, TC275B, TC275C

1. Connect a DC power supply (5.5V — 60V) to the Application Kit.

2. Connect the Application Kit TC2X5 to the PC via a Micro-USB cable (a cable is
supplied with the Starter Kit).

3. The Power LED should be on.
Press the RESET button (see picture below).

RESET button  Power LED

AppKi t -TC277
3 LcdDemo =
- www hightec-rt com

(infineon ”’

Back side Top side

Figure 21 AURIX Application Kit TC2X5
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Application Kit AURIX TC2X7 TFT with TC237, TC267B,
TC277C, TC277D, TC297B

Connect a DC power supply (5.5V — 60V) to the Application Kit.

2. Connect the Application Kit TC2X7 to the PC via a Micro-USB cable (a cable is
supplied with the Starter Kit).

3. The Power LED should be on.
Press the RESET button (see picture below).

RESET button  Power LED

AppKi t -TC277
LcdDemo

° www_ hightec-rt. com

Back side Top side

Figure 22 AURIX Application Kit TC2X7
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ShieldBuddy TC275C, TC275D

Configure the Power Supply Jumper to VUSB.
Connect the ShieldBuddy to the PC via a Micro-USB cable (USB 3.0 recommend, a
cable is supplied with the Starter Kit).

3. Three Power LEDs should be on.
Press the RESET button (see picture below).

Power LEDs Power Jumper

9
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‘kl: e AkaARE =
e~
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I L 3
?x 838 Fid i |
5 » wzal M o i a

[T _»w;may LX) =N @

RESET button

Figure 23 ShieldBuddyTC275
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phyCORE-TC29xB with Baseboard

Connect a DC power supply (5.5V — 60V) to the baseboard

2. Connect the baseboard to the PC via a Micro-USB cable (a cable is supplied with the
Starter Kit).

3. The Power LED should be on.
Press the RESET button (see picture below).

Power LED RESET button

Power supply
5.5-60VDC

Micro-USB to PC

TEC KSP-0158-
board anCDRE ;Frlcore

Figure 24 phyCORE — TC29xB with Baseboard
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phyCORE-TC39xB with Baseboard

Connect a DC power supply (5.5V — 60V) to the baseboard

2. Connect the baseboard to the PC via a Micro-USB cable (a cable is supplied with the
Starter Kit).

3. The Power LED should be on.
Press the RESET button (see picture below).

Power LED RESET button

Power supply
5.5-60VDC

Micro-USB to PC

-0158-B1
o

Figure 25 phyCORE — TC39xB with Baseboard
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TriBoard with mounted TC1767 processor

5. Configure the DIP switches (default all OFF - boot from internal flash)
6. Connect a DC power supply (5.5V — 60V) to the TriBoard.

7. Connect the TriBoard to the PC via a USB cable
(a cable is supplied with the Starter Kit).

Three Power LEDs should be on.

Press the RESET button (see picture below).

oy : ; Power supply
T T T T T T T T Ty —— , - 55-60VDC

O O TriBoard

ey ] TC1767 V1.2
i Ex a
goie % win ! SN: TBTIHQ8Q

15.9.2010 1038
B Gt

e ed

5

o
o
o

0000000

eee
00000000000 00000000

ss
l 000000000 0QO00O0O0O0O0OO0D

B

"‘ D = ' LLE. USB to PC
s AUKDCRRRRRRRRRRRRRRLNRRRRRURRENIENN] g

BOOTCONFIG
DIP switch

Figure 26 TC1767 - TriBoard
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TriBoard with mounted TC1797 processor

Configure the DIP switches (default all OFF - boot from internal flash)
Connect a DC power supply (5.5V — 60V) to the TriBoard.

3. Connect the TriBoard to the PC via a USB cable
(a cable is supplied with the Starter Kit).

Three Power Supply PS-LEDs should be on.
Press the RESET button (see picture below).

Power LEDs RESET button

Power supply
5.5-60V DC

TC1797 V5.0
SN: rnuzvzm
201 2014

USB to PC

BOOTCONFIG
DIP switch

Figure 27 TC1797 - TriBoard
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TriBoard with mounted TC1782 processor

Configure the DIP switches (default all OFF - boot from internal flash)
Connect a DC power supply (5.5V — 60V) to the TriBoard.

3. Connect the TriBoard to the PC via a USB cable
(a cable is supplied with the Starter Kit).

Three Power Supply PS-LEDs should be on.
Press the RESET button (see picture below).

Power LEDs RESET button

Power supply
5.5-60VDC

TriBoard
TC1782 V2.1 1,3v
SN: TBUBZSMU

9.5.2011 12:47

EERRLELE.

0000000

0000000C0
0000000

USB to PC

BOOTCONFIG [
DIP switch HHHHEHE
WP s i VTS

Figure 28 TC1782 - TriBoard
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TriBoard with mounted TC1724 processor

Configure the DIP switches (default all OFF - boot from internal flash)
Connect a DC power supply (5.5V — 60V) to the TriBoard.

3. Connect the TriBoard to the PC via a USB cable
(a cable is supplied with the Starter Kit).

Three Power Supply PS-LEDs should be on.
Press the RESET button (see picture below).

Power LEDs RESET button

L ¥ ol N — Power supply
g - 55-60VDC

g BEEERRRERARRADNARABEARARARERARARRAE
TriBoard
TC1724 V1.0

SN: TBTJIS38
28.9.2010 16:23

0000000

TN oo AR reT
TETAIL CLELL L] ]

: DT = e L LU LEL oo : ' USB to PC
g WDNEDRRERRRRRRERRRERRRARRRRERIEENY] g Tl

BOOTCONFIG
DIP switch :23455=:

Figure 29 TC1724 - TriBoard
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TriBoard with mounted TC1791 processor

Configure the DIP switches (default all OFF - boot from internal flash)
Connect a DC power supply (5.5V — 60V) to the TriBoard.

3. Connect the TriBoard to the PC via a USB cable
(a cable is supplied with the Starter Kit).

Three Power Supply PS-LEDs should be on.
Press the RESET button (see picture below).

Power LEDs RESET button

Power supply
5.5-60V DC

riBoard X
Tcizervio  §
SN: TBTBVEDO |£

26.6.2018 14:41

0000000

e B SN RN

S R
- mm .
® m wowmowm 1IN

.
i = - USB to PC
T |

fren‘*, "
@

BOOTCONFIG
DIP switch

Figure 30 TC1791 - TriBoard
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TriBoard with mounted TC1793 processor

Configure the DIP switches (default all OFF - boot from internal flash)
Connect a DC power supply (5.5V — 60V) to the TriBoard.

3. Connect the TriBoard to the PC via a USB cable
(a cable is supplied with the Starter Kit).

Three Power Supply PS-LEDs should be on.
Press the RESET button (see picture below).

Power LEDs RESET button

e aian, SR ~aneat )] LLULLUUUUUR LT TRt , ; Power supply
P 5.5-60VDC

TC1793 v5.0
SN: TBUGE193 E
1.3.2011 16:51

LU TR

= i =

,,,,,,,,,, USB to PC

BOOTCONFIG
DIP switch

Figure 31 TC1793 - TriBoard
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TriBoard with mounted TC1798 processor

Configure the DIP switches (default all OFF - boot from internal flash)
Connect a DC power supply (5.5V — 60V) to the TriBoard.

Connect the TriBoard to the PC via a USB cable
(a cable is supplied with the Starter Kit).

Three Power Supply PS-LEDs should be on.
Press the RESET button (see picture below).

Power LEDs RESET button

Power supply
5.5-60VDC

1-c179l e vie g
SN: TBTS8FXTF \E

17.5.2010 16:50

B EE

::szsMHMHHHMMMHHHHNME USB to PC

BOOTCONFIG
DIP switch

Figure 32 TC1798 - TriBoard
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phyCORE-TC1793 with Baseboard

Connect a DC power supply (5.5V — 60V) to the baseboard

2. Connect the baseboard to the PC via a USB cable
(a cable is supplied with the Starter Kit).

3. The Power Supply LED should be on.
Press the RESET button (see picture below).

Power supply
5.5-60VDC

Power LED RESET button

Micro-USB to
PC 2

i

1 i o e
'8 z. Basetioard ph
g, 1 wl ’/‘\ ST T e A R T T m PR fraat BU AR B H T BT
3 L 5 2
~ D e B X2 8T

Figure 33 phyCORE - TC1793 with Baseboard
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Debugging your Application

Start a Debug Session

1. Click at the debug button % and select Debug Configurations ... (Figure 34).

@ htc_workspace - tc37x_bsp_example/sre/shared_main.c - HighTec Development Platform — O hed
File Edit Source Refactor Mavigate Search Project Utilities Window Help
N~ JEE | B LB IS ACO DR Q i®|e
B, HighTec Project Explorer 52 = 8 shared_mair (no launch history) = 8
it N9 d] P
= <§> § e/ Debug As > 2
w1 te3Te_bsp_example ["TriCore 4.9.3.0" - ; Debug Configurations...
g;-? Binaries 4 * DES 0 -
; = rganize Favorites,.,
~ [ail! Includes 5 *
@ C:/HighTec/toolchains/tricore/ve 6 Application main file supporting multicore execution implemented as shared code.
(= C:/HighTec/toolchains/tricore/v ! ~ i
(= C:/HighTec/toolchains/tricore/v : LE HISTORY:
18 tc37_bsp_example/bsp 10 V1 @5.2820 RO
(= _IROM_TC37X_TRIBOARD_TC3X7_V2, 11 - Base reference example
v = bsp 12
(Z= board L2 . . .
- 14 * Copyright (C) 2015-2820 HighTec EDV-3ysteme GmbH. All rights reserved.
& s 15 * This is proprietary software. &ny use of the software requires a written
& uc 16 * license agreement with HighTec EDV-3ysteme GmbH. Please contact for
[B] bsp.h 17 * detailed license information: info@hightec-rt.com.
[B] typedefs.h 13
w = crtd :2
8 tc3x_cr_t..'.5 21 #include "bsp.h"
@ uc_tc37_bmhd.c 22
~ = doc 23
B TC37x-bsp-example-quick-guide 245
v = ld 25 % S5YMBOLS
_ 26 *
|ﬁ tc37x_2cores_bsp_exampleld .
!ﬁ te3Tx_bsp_exampleld 28 /* Time Base Period - each Core sets its period derived from this base */
[ te3Txh_2cores_memory.ld 29 #define TIMER_BASE_PERICOD (25@ * UC_NB_TICKS_1MS) o
[ te3Teh_memory.ld i 5
~ = src
shared_main.c #! Problems J£] Tasks [C] Properties [E] Memory Allocation & Console &3 = 8
P = y

|Z| tc3Tx_bsp_version.txt

CDT Build Console [tc3Tx_bsp_example]
Finished building target: tc37x_bsp_example.elf ~

13:43:1@ Build Finished. @ errors, @ warnings. (toock 75.792ms)

< > <« >

Figure 34 Select Debug Configurations dialog via Debug button
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2. The Debug Configurations dialog appears. Select Universal Debug Engine as
debug type (Figure 35).

(o] Debug Configurations

I ¢ | B Y v
| type filker text |

C/C++ Application

C/C++ Attach to Applic:

C/C++ Postmortem Deb

C/C++ Remote Applicat

& DSFPDA Application

GDEBE Hardware Debuggir

i Java Applet

[T Java Application

g Launch Group

= Launch Group (Deprecat
IMwe2 Launch

[B] MWE Workflow

T Remote Java Application

- Universal Nehnn Fanine

Export...
Duplicate
Delete

£

Filter matchec

Create, manage, and run configurations

Mew Configuration

MNew Prototype

Link Prototype...
Unlink Protetype

Reset with Prototype Values

Configure launch settings from this dialog:
- Press the 'New Configuration’ button to create a configuration of the selected type.
[FF - Press the 'Mew Prototype’ button to create a launch cenfiguration prototype of the selected type.
.4 - Pressthe ‘Expert’ button to export the selected cenfigurations,
“=| - Press the ‘Duplicate’ button to copy the selected configuration.
3 - Press the 'Delete’ button to remove the selected configuration.
7 - Press the 'Filter' butten te configure filtering options.
- Edit or view an existing configuration by selecting it.
L - Select launch cenfiguration(s) and then select 'Link Prototype’ menu item to link a prototype,
| - Select launch configuration(s) and then select "Unlink Prototype’ menu item to unlink a prototype.

- Select launch configuratien(s) and then select 'Res..ype Values' menu item to reset with prototype values,

spective settings from the ‘Perspectives’ preference page.

Mew launch configuration

@

Debug Close

Figure 35 Debug Configurations dialog

3. Press the New configuration button to create a new debug launch configuration for
Universal Debug Engine (Figure 36).

(o] Debug Cenfigurations

| type filter text |
[E] €/C++ Application
[E] C/C++ Attach to Applic:
[€] €/C++ Postmortem Deb
[E] C/C++ Remote Applicati
& DSF PDA Application
[€] GDB Hardware Debuggir
] Java Applet
[T Java Application
R Launch Group
= Launch Group (Deprecat
Mwel Launch
[B] MWE Workflow
T Remote Java Application
~ ® Universal Debug Engine
Hd tc3Tu_bsp_example i

< >

Filter matched 15 of 15 items

Create, manage, and run configurations
€3 [UDE Startup]: Missing UDE target configuration!

EeRX B Y

Name: | tc37x_bsp_example IROM_TC37X_TRIBOARD_TC3X7_V2_0

[Z] Main 8 ype Startup E/ Source | [] Common
Project:
| te37x_bsp_example Browse...
C/C++ Application:
| _IROM_TC37X_TRIBOARD_TC3X7_V2_Ntc37x_bsp_example.elf
Variables... Search Project... Browse...
Build (if required) befere launching
Build Configuration: | _iROM_TC37X_TRIBOARD_TC3X7_VZ 0 ~
(T Enable aute build (C) Disable auto build
(®) Use workspace settings Configure Workspace Settings...
Revert Apply
Debug Close

Figure 36 Create new debug launch configuration for Universal Debug Engine

4. A new debug configuration tc37x_bsp_example_iRom is created. All input fields are
pre-filled with appropriate values (Figure 37).
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© Debug Configurations O X

Create, manage, and run configurations

\;ﬁ o B X | =) F 7| Name: ‘ tc37x_bsp_example IROM_TC37X_TRIBOARD_TC3X7 V2 0
| type filter text | Main |UDE Startup . % Source| [] Commaon
[E] C/C++ Application Select UDE Workspace File:
[E] C/Ce= Attachto Applice ||| [:37 bep_example_iROM_TC3TX_TRIBOARD_TC3X7_V2 Davsx Browse Workspace

[T] C/C++ Postrortem Deb
UDE Workspace File Status Message:

[E] C/C++ Remote Applicati New Werkspace
Q DSF PDA Application \Workspace does not exist - a new workspace will be created!
- I rt Work:
[©] GDB Hardware Debuggir mper ferkspace
] Java Applet Export Workspace
[T Java Application

Launch Group Select UDE Target Configuraticon File:

g g

[ Launch Group (Deprecat TriBoard_TC37xAcfg Erowse Configuration

Mwel Launch
[B] MWE Workflow
D Remote Java Application

UDE Target Configuration File Status Message: Create Configuration

Export Configurati
~ M+ Universal Debug Engine port Lonfiguration

7
P tedix bsp_example Select UDE Diagnostic Qutput File:

Browse Qutput File

< >

Filter matched 153 of 15 items

Figure 37 Create new debug launch configuration for Universal Debug Engine

Close

5. Push Debug to start UDE perspective. Later you can use the Debug icon ff”.

6. If you built an iROM version of your application, the UDE Memory Programming
Tool will appear after launching the UDE perspective (Figure 38).

@ htc_ workspace - tc37x_bsp_example/crtd/tc3x_crdS - HighTec Developme - o
File Edit Mavigate Search Project Debug Show Views Tools Config Macre Run  Utilities Window Help
il | & i @ Qs ~
P m ™™ {1} ® F | |C0reD halted by reset By | |C0re1 inactive | |CoreZ inactive
BB H L |Func,1i0n unavailab |Func1i0n unavailab |Func1ion unavailat |: [T > @I ' - - | -t
REEFEMREIEESEREOS® W B [ | Q E| O
ECH Eo P = B [Ete. 2O = 08 D\ hertOhte3x_ert0.S 23 D:\..\src\shared_main.c code <0x80000000-0x800003FF > = 8
Y. 165 * Tha fiect a I ~
[ Header files / Other M. UDE - FLASH/OTP Memaery Programming Tool % |s=====ss=======s======:
Source files FLASH/OTP - Memary Device
Func.tlon: |F'FLASH: E kByte OnChip Program FLASH w | Enable Exit rt inactive cores *7
Sections
Index  Start End iz ™ Erase . About )
point *®-
(Ox4,0000000 Ox&0003FFF 18 F ]
P Hel
0xA0000000 DRA000277F =
1 (Ox4,0004000 Ox&0007FFF 18 Werify General ...
2 O 0008000 Ox4000BFFF 16 ========z=====z======z===:
3 0xA000CO00 OxA000FFFF 16 UCBs
4 (Ox4,0010000 w001 3FFF 18 5w Protect
5 DxA00T4000 DWA001 7FFF 16 roteet.. nt change in Aurix core
B Dka0015000 Dka0TEFFE 18 TestEmpty... ======================:
7 COx4001C000 COx&001FFFF 16 v
< > Infa ... Program All
Remaove Al Remaove Sel Setup ... Werify All
v
< > [< >
[ Messages &2 Progress = 0
I... Type Time Target Source Hessage A
# 13  Success 14:35:37. .. Corel TDEDebugServer Connection to TC37xh target established: TriCore (Corel). I
# 14 Success 14:35:37. .. Core? TDEDebugServer Connection to TC37xh target e=stablished: TriCore (Corel)
_f 15 Success 14:35:37. .. Corel TDEDebugServer Connection to TC37xh target e=stablished: TriCore (Corel) Y]
< >
Corel | D\ \target\TriBoard_TC3TxA.cfg Corel halted by reset

Figure 38 UDE Memory Programming Tool
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7. Start flashing with the Program button. A progress dialog appears (Figure 39). After
successful programming close both dialogs via Exit.

Execute Memtool Command

X

Current FLASH/OTP Device :
P nChip Prograrm

Operation

|Varify OxAQ301068 - 0xA030107F

Result :

|succass

Progress :

Start Exxit

Help

Figure 39 FLASH programming prog

ress dialog

Note: If a problem occurred pop-up window appears, click OK, check the USB cable
connection, reset the board with the reset button, and start again the Debug session.

8. From the Debug menu, select Step over subroutine, or click on the Step over

button {} in the toolbar. At this moment your application is executing but stopped
on the function main (). This means the C startup code has been executed
completely. The Editor view shows the C source files of your application and a yellow
arrow shows the line where the execution has stopped (Figure 40).

Break Program Execution Ctrl+F5
Reset target Ctrl+F7

[#-[F] Header files / Other
Source files

= Functions

-] Sections

Restart Program Execution F7

Setup OCDS unit
Setup TriCore Traps
Setup Peripheral Suspend

@ htc_workspace - te37x_bsp_example/crtd/tc3x_crtd.S - HighTec Development Platform — O *
File Edit Mavigate Search Project | Debug  Show Views Teools Ceonfig Macre Run  Utilities  Window Help

Amifhg | |m = (@ Q- Rotate core focus Ctrl+F12

o m '{_}l il} “} i) E S Pme e Grarfen £ || Corel inauI:,tive | |CoreZ inactive

BERL ’m |—'{_}1 Step over Subroutine F9 I - - | ™

iﬁl@@ﬁﬁ@?} Step into Subroutine F8 : - l—" Q %\|®m
@c R [lc 2 = B [& {¥ Stepoutof Subroutine [ﬂ D:\..\src\shared_main.c & code <0x80000000-0x800003FF > = 8
T: Run Program to Cursor F4 -

0_re=et
reset STT_FUHC

8 CRT@ STAR1
g *
8 * A multicor
181 located i
182 *
133
134 .section .=ection

_crtl_reset:

rt
STT_FUHC

CET0 RESET VECTOR

*
*
* Here execution starts after the Reset .
* The first duty i= to force eventual address =egment change in Aurix core
*

from non-cached memory to a cacheable one

.crt0_boot . code., "ax"

et : reset entry point from where to start inactive cores %7

zhared multicore crtl startup code entry point %7

o movh.a %al5, hi:_start
__________ . lea #al5. [#al5] lo:_start
CRT® CONFI . 1 #alb v
£ > < >
[ Messages &% Prograss = 08
I... Type Time Target Source Hessage A
@23 Info 14:36:54. .. Coreld FFLASH Ho ABM configuration found ——: 'Safe ABM header handling' nc
@24 Info 14:36:54. .. Coreld FFLASH Ho HSM configuration found ——: 'Safe HSM vectab handling' nc
5 Success 14:36:54. .. Corel FFLASH Verify: no differences found Y]
£ >
Corel | D\ \target\TriBoard_TC3TxA.cfg Corel halted by reset
Figure 40 First step to main() function
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Stepping through the Application

1.

From the Debug menu select Step over subroutine or click on the Step over button

{} in the toolbar. The yellow arrow in the Program view moves to the next
statement.

To set or clear breakpoints click on the markers in the info margin of program
window.

To see watch or local variables please open the accordingly window
via the View menu.

To run your application, select Start Program Execution from the Debug menu or

click on the Start Program button in the toolbar. Now an analogue clock should
be visible on the display of the application kit.

To restart your application, select Restart Program Execution from the Debug
menu, or press F7 or click on the Restart button @ in the toolbar.

Using the UDE debugger

The main() and further features of UDE are described in the UDE Manual, available via
UDE Welcome Page. Open it via menu Window - Show View - Other ... - Universal
Debug Engine - UDE Welcome Page and push the UDE Manual button.

Figure 41 shows an UDE example configuration with Peripheral Registers, Call stack,
Watch window, and Memory window. All features are described in the UDE Manual.

@ htc_workspace - tc37x_bsp_example/sre/shared_main.c - HighTec Development Platform — O hed
File Edit Scurce Refacter Mavigate Search Project Debug  Show  Views Tocols Config Macre Run  Utilities Window Help
:=<J>' |nfoch%'@ .J'
P m T EoN ® F | [CoreD hatted by intemal breakpoir By | [Core1 hatted | [Core2 halted
BB H L |Func,1i0n unavailab |Fundi0n unavailab |Func1i0n unavailat |: [T > @I =104 - | -t
FRAENEQESSDREOdem D@ | Q | e
s ECH & P = 8 D\ Asrchshared_main.c 22 D\ AertOhie3x_crt.5 D\ AertOvie3x_crt0.S = B & CallStack 52 = 0
i} 0x800024EA |Ln 79 BC Function
Y :{mid shared_main(wvoid) A |0=800024E4 shared_main
-
""" 9 bsp_uc_stm_EnableC A <% U=z= BSF API to get current Coreld =~ 0=800023CE
----- = bsp_uc_stm_GetCha . uint32_t coreld = bsp uc core GetCurrentCorel):
""" B bsp_uc_stm_IsChanr <% (et Core dependent Time period -
----- (=) bsp_uc_stm Reload¢ & uint32_t corsPeriod = (coreld + 1) = TIMER BASE_PERICD; < =
----- bs stm_Wait
= c pr:lec:l n.1_ & <% Core dependent execution
""" 9 rtiPostinit * 1. Register Timer Interrupt Handler to the core ISE Vector Memory <0xA00.. 32 = O
----- B CrtOPrelnit * 2. Prepare STH timer period counter
i * 3. Initialize SRC ISR router module
""" & isr_undef_handler * 4. Enable STH timer interrupt and start it _
----- = lock_safety_wdtcon ® s A 00 |Length:
..... 9 lock_wdtcon . bep isr Regi=terHandleri{coreld. (Bspler§ndler) TimerMulticore O=a0000000 FE000091
; . bsp_uc_stm_ReloadChannel (coreld. corePeriod): 0xA0000010 00oooooo
----- = shared_main - =
B - . bsp_uc_intc_stm_SetSRC{coreld. coreld. TIMER INTERRUPT_FRIO): 0xA0000020 000ooooo
----- = TimerMulticorelsrHa . b=p uc_stm_EnableChannellsr(coreld): 0xA0000030 oooooooo
----- = Trap_o_Handler ¥ |oxzAD000040 gooooooo
..... 5] Trap_1_Handler < > 0xA0000050 00o0onoon w
""" g Irap_g_ganc::er Bl Watches 1 53 = B [ Peripheral Registers 1 53 = 8
----- rap_3_Handler
_____ 9 Trap_4_Handler Mame Value | A Mame | Valus Bit field | Value | -
_____ [ Trap_5_Handler = [1 board_led 0x80002630 =) mm ASCLINO_DATCON | 0x00000000 RESPOMSE | 000
_____ o Tran_ﬁ_HaanIr-r v +#  {} board_led(0] (x20002630 C5M Ox01...
< - > + {3} bo[Hame board led 0x20002638 v Rk Ol f..
Location: 0x80002630
] Messages 532 Progress Type: BOARD_LED_S[8] = 8
Size: 64 Byte
I... Type Time Targ 5cope: [global) Hes=zage A
@23 Info 14:36:54 . .. Corel FFLASH Ho ABM configuration found ——:> 'Safe ABM header handling'
@24 Info 14:36:54 . .. Corel FFLASH Ho HSM configuration found ——: 'Safe HSM wectab handling'
25  Success 14:36:54. .. Corel FFLASH Verify: no differences found Y]
< >
Corel Mtarget\ TriBoard_TC37xA.cfg Corel halted by internal breakpeint

Figure 41 Universal Debug Engine perspective
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End the Debug Session

From the File menu select Close Workspace or click on the Close Workspace @ button
in the toolbar. The current perspective is switched back to the HighTec C/C++

perspective.

Summary

Having followed the step-by-step instructions the development environment comprising
AURIX TC3xx Free Entry Tool Chain and AURIX/TriCore Family Evaluation Board will
have now been installed. After creating and compiling a simple program, it is successfully
executed on the Evaluation Board.

You now have a running environment that could be used for further development or
evaluation work.
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