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1 Overview

The purpose of this document is to give a short overview of how to setup HY-TTC 30 Starter Kit for
C programming.

2 Information and latest version of software

Get the latest version of the Quick Start Guide and information about new product features, im-
provements and bug fixes from our Service Area at http://www.ttcontrol.com/service-area/.

3 Starter Kit

HY-TTC 30 Starter Kit for C programming consists of following components:
e HY-TTC 30
e Connector Interface Board
e 1-1 cabling harness
e PCAN USB Adapter
e Serial to USB Adapter and DSUB-9 cable
e USB Stick with Documentation and Software

e Case

Figure 1: HY-TTC 30 Starter Kit
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4 Connections

4.1 HY-TTC 30 Module Cabling Harness

Connect HY-TTC 30 to the connector interface board with the provided 1-1 cabling harness.

4.2 HY-TTC 30 Module CAN Connection

e Connect pin D2 and C2 (CAN termination high line) to activate 120 Ohm termination re-
sistance.

e Connect pin B2 and A2 (CAN termination low line) to activate 120 Ohm termination re-
sistance.

e Make sure that no jumper is connected to the node ID section.

e Connect PEAK PCAN USB adapter to the CAN DSUB 9 connector of connector interface
board.

er Parkin
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—
—
- ——
- —
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RMNR2S6848 V1. edit—

PVG Out/Analog In

. BAT+CPU

Figure 2: Connector Interface Board — CAN Setup
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4.3 HY-TTC 30 Module Power Supply

e Connect 0 V to the black banana jack labelled BAT- of connector interface board.
e Connect 8-32 V to the red banana jacks of connector interface board.

o Put jumper KL15 mode to “Always on” to activate K15.

I

Analog In

H— i
A H—

PVG Out/Analog In

BAT+ CPU

BAT+ CPU

Timer/Analog In

Figure 3: Connector Interface Board — Power Supply Setup

Last Change: 09/07/2014 09:26:00 Author: JOH File name: HY-TTC-30_Quick-Start- © TTControl GmbH
Guide_V_1_1 1.docx



TrControl

HYDAC INTERNATIONAL

Project Name: HY-TTC 30
Document Title: Quick Start Guide Ref.: D-TTC-X-GU-20-001 Page 9

5 C Programming Tools

This chapter gives a step by step guide on how to install software tools needed for C programming:
o Compiler (TASKING VX-toolset for C166 v3.0r3)
e TTC Downloader
o Debugger (Trace32)

5.1 TASKING VX-toolset for C166 v3.0r3

5.1.1 Installation

HY-TTC 30 C application shall be compiled with TASKING VX-toolset for C166 v3.0r3. Please ex-
ecute setup.exe and follow the instruction of the installation manager. On start please select
“TASKING VX-toolset for C166 v3.0r3” and confirm with “Install”. All further windows can be con-
firmed with “Next”. If you are asked for installation of optional components (e. g. drivers for debug-
ging) you should disable them and not install those options.

7~

XS

Click component to select:

FLEXIm License Manager v8.4 ra2 - WinNT /2000/XP
TASKING Vi-toolset for C166 v3.0r3

TASKING

Embedded software
development tools

from Altium

Figure 4: TASKING VX-toolset installation

5.1.2 Integrated Development Environment

TASKING VX-toolset comes with an integrated development environment based on Eclipse. When
first starting the system you have to select the workspace and confirm it with OK.

Following steps are necessary to create a project based on TTControls’ C template located on the
USB Stick of the Starter Kit:

e In Tasking IDE click on “File — New” and select “C/C++” - “Makefile Project with Existing
Code”

Last Change: 09/07/2014 09:26:00 Author: JOH File name: HY-TTC-30_Quick-Start- © TTControl GmbH
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O - -l

Select a wizard <

Creates a new Makefile project in a directory containing existing code

r—

Wizards:
type filter text

[» = General
4 [= C/C++
C Project
C++ Project
& Class
Convertto a C/C++ Project
[ File from Template
"% Folder
ﬁ Header File
|[c+] Makefile Project with Existing Code | L9
@ Source File
% Source Folder =

»

m

@ < Back Mext = Finish

Figure 5: Makefile Project with Existing Code

e Specify a Project Name and browse to the directory of the template and confirm with
,Finish*

Import Existing Code
E Mot a valid directory

Project Name

Eclipse_Environment

Existing Code Location
.\HY-'I_I'C3UX Series\Eclipse_Environment Browse...

Languages

FIC FC++

Toolchain for Indexer Settings
Cross GCC

Cygwin GCC

Linux Berkeley UPC

Linux GCC

MacOS5X Berkeley UPC
MacO5K GCC

MinGW GCC

Solaris GCC

TASKING VX-toolset for C166

@ ned> | [ Fnish ][ Cancel

Figure 6: Selecting Location of Code
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e The template project in TASKING should look like the following screenshot

Hie) C/C++ Projects &3 T Mavigater| — O

| B & 7

= Eclipse_Environment [ Active - Default ]

(= bsp

= build

= env

= inc

= lib

[ src

i@ AddAPDE.html

= flash.crmm

make.exe
| @ Makefile

Figure 7: File structure of template

¢ Right click on “Eclipse_Environment” and click on “Build Project” to test compiler and linker.
If compilation and linking is successful following or similar output shall be visible in window
“Console”

[;_\ Problems | El Console &2 E= Properties LU | '—ﬂ Sﬁ _'-ll| f M

C-Build [Eclipse_Envircnment]

*##%% Build of configuration Default for project Eclipse Environment *%#%%

make all

compiling: src/main.c

"C:\Program Files (x86)\TASKING\C166-VX v3.0r3\bin\cclé6" -c -o build/main.obj -DTTC30X -t -Wa-gRHLs
——emit-locals=-equ,-symbols -Wa-Ogsad --section-info=-console -Wa—-error-limit=42 -Mh --iso=99 --language=

+cmpl4, +div32, -gcc, -strings --mac --tradeoff=0 --source -CXC2267-96F -Wa-CXC2267 -Wc-Hsfr\regxc2267.h
—WC—Hst\rngc2267_addr.h -Wc--no-tasking-sfr -D USIC MEM TYPE=_ far -D MULTICARN MEM TYPE= far -Wc-ga

-DRTS TTC FLASH DATE YEAR=2014 -DRTS TTC FLASH DATE MONTH=3 -DRTS TTC FLASE DATE DAY=25 -DRIS TIC FLASH DATE HOUR=15
-DRTS_TTC FLASH DATE MINUTE=13 -03 -I".\inc" -I".%inc_int" -I".\bsp" -I".\bsp\sfr" -I"./src" src/main.c

linking build/main.elf

"C:\Program Files (x86)\TASKING\C166-VX v3.0r3\bin\cclé&" -o"build/main.elf" ./bsp/bsp_cstart_ttc30x.obj build/main.cbj
.flib/XCZOOO_EECSOx.lib -Wl-o"build/main.hex":IHEX -Wl-o"build/main.sl19":3REC -t -W1-OtZXycL -mcrfiklSmNuQ
~Wl--error-limit=42 -We-ga -Mh -CHC2287-96F -Wl--map-file="build/main.mapxml™:¥ML ./bsp/lsl/application.lsl

Creating APDB...

Note: User-Application file _with APDE found.

Note: Calculated application-dependent APDB-fields (CRC, s=ize).
Note: Finished successfully!

Note: User-Application file _with_ APDE found.

Note: Calculated application-dependent APDB-fields (CRC, size).
Note: Finished successfully!

1 file(s) copied.
1 file(s) copied.

Figure 8: Console Output during Compilation

e The generated hex file is copied to folder /build
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513

Build modification

The Makefile of the template uses the HY-TTC 30H as default target. This has the effect that the
for the build process the library file ‘xc2000_ttc30h.lib” is selected. In order to build the project for
the HY-TTC 30SH (safety variant, library file xc2000_ttc30sh.lib’) it is either necessary to adapt
the Makefile or to instruct Eclipse to specify the target upon building the project.

To adapt the Makefile the following steps are necessary:

1.

a M w DN

Open the ‘Makefile’ in your text-editor of choice or in Eclipse

Search for an assignment to “TARGET” (by default “TARGET = TTC30H")
Replace “TTC30H” with “TTC30SH”

Save the file, Right click on “Eclipse_Environment” and click on “Clean Project’

Re-build the project (Right click on “Eclipse_Environment” and click on “Build Project”)

As an alternative to the above steps it is also possible to specify the target in the properties of the
Eclipse Project. The following steps are just one possibility to configure your Project:

1. Right click on the project and click on “Properties”

2. Select “C/C++ Build” and open the tab “Behaviour”

3. Check that the checkbox “Build (Incremental build)” is enabled, the text field next to it
should read “all”’

4. Replace the content of the text field “all” with your target of choice: “TARGET = TTC30H”
for the HY-TTC 30H or “TARGET = TTC30SH" for the HY-TTC 30SH.
Click on “Apply”
Right click on “Eclipse_Environment” and click on “Clean Project’
Re-build the project (Right click on “Eclipse_Environment” and click on “Build Project”)

Last Change: 09/07/2014 09:26:00 Author: JOH File name: HY-TTC-30_Quick-Start- © TTControl GmbH
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5.2 TTC Downloader

HY-TTC 30 can be flashed by using TTC Downloader. The latest TTC Downloader is available on
TTControl Service Area at http://www.ttcontrol.com/service-area/ or on the USB Stick provided with
the Starter Kit.

Following steps are necessary to flash a hex File with TTC Downloader. For details please refer to
Section Help (F1) within TTC Downloader:

8. Connect PEAK PCAN USB adapter adapter to the USB port of the PC.

9. Connect PEAK PCAN USB adapter to the CAN DSUB 9 connector of connector interface
board.

10. Start TTC Downloader.
11. Configure the correct CAN Baud rate (Default: 500 kBit/s).
12. Click the “Connect” button or press [F2].

13. While the tool sends “Connect” messages (which is indicated by a progress bar), perform a
power cycle of HY-TTC 30.

14. If HY-TTC 30 has been found by TTC Downloader:

o Select the application hex file you want to download (located e. g. in build\ folder of

your project folder) by clicking the “Open” icon next to the text field of “Applica-
tion Download”.

4
o Activate “Select for Download” checkbox and click “Download” button to start
the download.

o After successful download, perform a power cycle HY-TTC 30, close
TTC Downloader and verify if your application is running.

15. If HY-TTC 30 has not been found by TTC Downloader, please check
o the cabling harness (chapter 4),
o communication settings (Baud rate, Node ID, ...),
o power cycle and
o the correct function of your PEAK PCAN USB adapter.

Last Change: 09/07/2014 09:26:00 Author: JOH File name: HY-TTC-30_Quick-Start- © TTControl GmbH
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5.3 Trace32

5.3.1 Overview

The Lauterbach product TRACE32-ICD supports a wide range of on-chip debug interfaces. The
hardware for the debugger is universal and allows interfacing different target processors by simply
changing the debug cable and the software.
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Figure 9: Lauterbach Base Station and Trace32 Software

5.3.2 Installation

Installation is started automatically or can be launched by executing setup.bat of installation DVD.

o After confirming licensing agreements and selecting “New Installation” (in case of first time
installation), select button “ICD In-Circuit-Debugger ...”

B

Software only

[Simulatar, Frontend, Mative Debugger)

ICD In-Circuit-Debugger

[BOMATAG Debugger,

Fi0bd-t onitor, EPROM-Simulator(ESI),
PawerTrace, PowerProbe)

FIRE Fully Integrated Risc Emulator

ICE  In-Circuat-Emulator

[ < Back ]

[ Cancel ]

Figure 10: Installation of ICD In-Circuit-Debugger
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e Specify the host interface type of your Lauterbach device, e. g. USB Interface

" ~
Lauterbach Development Tools: TRACE32 Setup | D
ICD Interface Type
! i
Flease select the host interface type you will use:
USE Interface
I | ] Ethemet Interface
[ DAS
I CITRIE<
InistallShigld
[ < Back || Next » I [ Cancel
. 4

Figure 11: ICD Interface Type

o Select “License Key not necessary”

Selection of lice

@ License Key not necessary

- NEW device,
one year license automatically included
- Licenge file iz maintained by adminigtrator
- License key in period of validity
[usually one pear]
- Walid license key stored in dongle

() License Key necessary

- License key supplied with software

- Maintenance contract expired

- Product older than one year and
no new license key was installed
in the last year

[ < Back ][ Mext > ] [<Eancel>

Figure 12: License Key Window
o After confirmation, select your operating system (default: PC Windows 95/98/NT/2000...)

Last Change: 09/07/2014 09:26:00 Author: JOH File name: HY-TTC-30_Quick-Start- © TTControl GmbH
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o After confirmation, select the CPU type you want to install (ICD C166 for HY-TTC 30)

CPU zelection

I the ICD list, select the items you want to inztall.

ICD C1EG
] ICD ST10 Superl

] ICD 78K0R
[ ] ICD 3051
[ ]ICD AMDES

-

| selectal | [ Ciearan |

IrstallS hield

< Back ][ Mext > ][ Cancel ]

Figure 13: CPU Type
e After confirmation, confirm the following dialogs with “Yes”, “Next” or “OK”.

e When asked for integration of Trace32 with other products, select “No Integration” and
confirm with “Next”

Prepare TRACE 32 for Integrations with other product

Mate: Integrations with TRACZE 32 need the TCPAIP socket interface to be installed on pour
computer.

Mo Integration

[ ] Codetwright 4.0/5.0/6.0
| EagyCode 6.0

| EagyCode £.32

| EagyCode 7.00

| = Tools 4.03 and higher / %32 2.0 and higher
(] O5SE luminatar 2.1.7 for PoverPC 8680

] Anw Integration daone with TRACE 32 AP

InztallShield

Mest >

Figure 14: Tool Integration

e Confirm the following dialogs with next.
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Select “Register later” when asked for registration
Lauterbach Development

Select way to submit registration

Flease select the way you want to submit the registration form.

[ Register through internet.
[ ] Reaister via fax.

[ ] Register via email.
Fiegister later.

< Back Mext > ][ Cancel

Figure 15: Registration
5.3.3 Usage

5.3.3.1 Hardware
HY-TTC 30 Starter Kit comes with a:

e JTAG Adapter Board and JTAG cabling harness

ST
TTC 30X °c 0%

Debug Port

o)
Pagenpay oy & E
TT y * ¢ AL R AR AR LI 00 Y LRIEY
Tr r eChw o RMNR256849 V2.00/A SN 00003

top view bottom view

Last Change: 09/07/2014 09:26:00 Author: JOH File name: HY-TTC-30_Quick-Start-

© TTControl GmbH
Guide_V_1_1 1.docx



TrControl

HYDAC INTERNATIONAL

Project Name: HY-TTC 30
Document Title: Quick Start Guide Ref.: D-TTC-X-GU-20-001 Page 18

Figure 16: JTAG Adapter Board and Cabling

e Open housing for enabling connection with JTAG interface

JTAG Interface

Figure 17: HY-TTC 30 with JTAG connector

Following components from Lauterbach are required:
e Lauterbach Base Station, e. g. Power Debug Interface / USB 2 LA-7708
e Lauterbach Debug Cable: OCDS-C166S-V2 LA-7759 for XC2267

Please refer to following picture to understand how to connect HY-TTC 30 with Lauterbach debug-
ger.

Figure 18: Lauterbach connection to HY-TTC 30X

Last Change: 09/07/2014 09:26:00 Author: JOH File name: HY-TTC-30_Quick-Start- © TTControl GmbH
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Connect the System cable to the PCB.

Notch

Click !

III IIIIlllllllﬂlllllllll\ll\lll\ll\\\
VIM SN 0000

Figure 19: System cable
o Please make sure that Pin 1 of Lauterbach debugger connector is connected with Pin 1 of

JTAG Adapter board.

Figure 20: Connecting JTAG Adapter Board with Lauterbach connector

© TTControl GmbH
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o Connect the System cable of the HY-TTC 30 Debug Adapter to the HY-TTC 30 Debug
port.

Figure 21: System cable connection
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5.3.3.2 Software

Connect Lauterbach Base Station and Debug cable to PC and power supply and install
necessary drivers.

Perform connection as described in chapter 4 and chapter 5.3.3.1
Perform power cycle
Start the Lauterbach debugger software via Start - Trace32 ICD 80C166 USB.

HY-TTC 30 template comes with a predefined *.cmm script. Start the script by clicking on
File — Run Batch file ... A Popup will ask if the application shall be flashed or if only the
symbols for debugging shall be loaded. If Yes will be selected, the flashing procedure will
start and alert you when finished.

Lo (o) e

MMV.NMCNMTmMCwCMMM

mummmm- T P

Fl-t;(EBZ Development System (c) 1989-2012 Lauterbach GmbH

( cmuiste || tgger || devices |[ wace |[ Dam |[ var |[ wus ][ PeRF |[ oter || previous |

N
Figure 22: Trace32 and cmm Batch file
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6 Abbreviation and Glossary

Acronym / Term  Meaning

ECU Electronic Control Unit
CAN Controller Area Network
Last Change: 09/07/2014 09:26:00 Author: JOH
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