PRl W e

nanoM ODUL-164

QuickStart Instructions

Using PHYTEC FlashToolsfor Windows and the TASKING
EK 166 Softwar e Evaluation Development Tool Chain

Note: The PHY TEC Spectrum CD includes the electronic version of
the nanoM ODUL -164 English Hardware Manual

Hinweis: Die PHY TEC Spectrum CD beinhaltet die elektronische
Version des deutschen nanoM ODUL-164 Hardware Manuals

Edition: August 1999

A product of a PHY TEC Technology Holding company




nanoMODUL-164 QuickSart Instructions

In this manua are descriptions for copyrighted products that are not explicitly
indicated as such. The absence of the trademark ([J) and copyright (O) symbols
does not imply that a product is not protected. Additionally, registered patents and
trademarks are similarly not expressly indicated in this manual.

The information in this document has been carefully checked and is believed to be

entirely reliable. However, PHYTEC Meltechnik GmbH assumes no
responsibility for any inaccuracies. PHYTEC Mel3technik GmbH neither gives any
guarantee nor accepts any liability whatsoever for consequential damages resulting
from the use of this manual or its associated product. PHYTEC Melf3technik
GmbH reserves the right to alter the information contained herein without prior
notification and accepts no responsibility for any damages which might result.

Additionally, PHYTEC Meftechnik GmbH offers no guarantee nor accepts any
liability for damages arising from the improper usage or improper installation of
the hardware or software. PHYTEC Melf3technik GmbH further reserves the right
to alter the layout and/or design of the hardware without prior notification and
accepts no liability for doing so.

[0 Copyright 2001 PHYTEC Mel3technik GmbH, D-55129 Mainz.

Rights - including those of translation, reprint, broadcast, photomechanical or
similar reproduction and storage or processing in computer systems, in whole or in
part - are reserved. No reproduction may occur without the express written
consent from PHYTEC Melf3technik GmbH.

EUROPE NORTH AMERICA
Address: PHY TEC Technologie Holding AG |PHYTEC AmericaLLC
Robert-Koch-Str. 39 255 Ericksen Avenue NE
D-55129 Mainz Bainbridge Island, WA 98110
GERMANY USA
Ordering +49 (800) 0749832 +1 (800) 278-9913
Information: | order@phytec.de info@phytec.com
Technical +49 (6131) 9221-31 +1 (800) 278-9913
Support: support@phytec.de support@phytec.com
Fax: +49 (6131) 9221-33 +1 (206) 780-9135
Web Site: http://www.phytec.de http://www.phytec.com

1rst Edition: August 1999

© PHYTEC Meftechnik GmbH 1999  L-455e_1


mailto:order@phytec.de
mailto:order@phytec.com
mailto:support@phytec.de
mailto:order@phytec.com
http://www.phytec.de/
http://www.phytec.com/

Tables of Contents

1 Introduction to the Rapid Development Kit .......ccccovvvvrcieniieicennnnnnen 1
1.1 Documentation OVEIVIEW .......ccoieeiieriieeiieeiienie e sie e see e e sns 1
1.2 Overview of this QuickStart Instruction............cccceeeeveeeiiveeecneen. 2
1.3 System REQUIFEMENTS ......coceeiieiiiesieesieesieeie et 2
1.4 The PHYTEC nanOMODUL-164........cccooeeierineeenee e 4
1.5 The TASKING C166/ST10 Embedded Devel opment
Environment (EDE) ........coooir i 6
2 GEiNg StArted......ccccoiieieece e 9
2.1 Installing Rapid Development Kit Software...........cccocveevveveenene, 9
2.2 Interfacing the nanoM ODUL -164 on the Devel opment
Board t0 aHOSE-PC..........ooeiecece e 16
2.3 Downloading Example Code.........cccceeoeevieerceesieesee e 18
231 Starting PHYTEC FlashToolsfor DOS............ccceeue... 18
2.3.2 Downloading Example Code with FlashTools
FOr DOS ...t 19
2321 Hello .o 24
2.3.2.2 BlINKY .oooviiiiiiiiiiiieeeeeeeeee 29
2.3.3 Downloading Example Code with FlashTools for
WINAOWS ... e e 31
2.3.3.1 Hello' oo 35
2.3.3.2 BINKY .oooviiiiiiiiiiiieeeeeeee 40
3 Getting MorelnVolVed ..o 41
3.1 Starting the TASKING Software Tool Chain...........ccccc..ccveeeeen. 41
3.2 Creating a New Project and Adding an Existing Source File.....43
3.3 Modifying the Source Code...........coiiiiiiiiiiiiieeice e 46
3.4 Saving the Modifications............coooooi 47
3.5 Setting Tool Chain OPtioNS ........cccuiiiiiiiiiiee e 47
3.6 Building the Project ..o 51
3.7 Downloading the OQUutput File ........ccccviiiiiiiiii e 51
3.7.1 Downloading with FlashTools for DOS..........cc..ccuvunn.. 51
3.7.2 Downloading with FlashTools for Windows................. 54
3.8 THEIIO e 55
3.8.1 Creating a New Project........ccccoovvvieviiieieeiiie e eeeeens 55
3.8.2 Modifying the Example Source...........ccccoooeeiei. 56
3.8.3 Setting Tool Chain OptioNS.........ccccueieeiiiiiiieeceeiiee e, 56
3.8.4 Building the New Project ..........ccccooeiiiiiiiiiiiiiis 56

© PHYTEC Mefitechnik GmbH 1999 L-455e_1



nanoMODUL-164 QuickSart Instructions

3.8.5 Downloading the Output File.........cccccvvvvriniinneeniennne. 57
3.85.1 Downloading with FlashToolsfor DOS........ 57
3.8.5.2 Downloading with FlashTools for

WINAOWS ..o 59

3.8.6 Starting the Terminal Emulation Program .................... 60

VAR B 1< o U T T 1 o IO 61
4.1 Creating a Debug Project and Preparing the Debugger ............. 61

4.2 Preparing the Target Hardware to Communicate with
CroSSVIBW PrO....cueiieeieesieeeeie ettt 63
4.3 Starting the Debugger........ccoovveiienieseeceee e 64
4.4 Using the TASKING CrossView Pro Debug Features............... 65
441 BreakpointS.......ccooirierienenieiesieseeee st 65
442 DataWINAOW......cccoiieiiiiiiieieeieeie e 65
45 SINGIE SEEPPING. ...eeiverueeierierieerie st s 66

451 Memory WindOW.......ccccceeeeeerieenir e s eeee e e 66

452  StaCK WINCOW ....cc.oovvieiieiiieiececie e 67

453  SimMulated /O ... 67

4.6 Resetting CrossView Pro and the nanoMODUL-164................ 68

5 Advanced User INformation.........ccceveeienieniiniesiese e 69
5.1 FlASNTOO0IS ... e 69
51.1 FHashToolsfor DOS........ccccceiiviiieiiniesie e 69

5.1.2 FHashToolsfor Windows..........cccceevrienennennenneenieenee 70

5.2 SHA.@SM ..o e e 72

5.3 Linking and LOCALING ......ccevveriieeeiieesieeseeesiee e e e seeessee e 73

5.4 Debugging Using Monitor Kernel ...........cocevineneiinencenene 74

5.5 Using ROM Debug Monitor in Flash Memory .........cccccuveeene. 75
APPENAICES. ...t e e ae e 77
A TroublESNOOLING. .....veieeeeierieeie et 77

Al Initialization Error: ROM Monitor DLL could not
Initialize or Accessthe Target Board.........cccooeeeeienens 77

A.ll Program download never StOPS.......ccceeeeeveeereesieeeseens 77

A.lll Placing Code Breakpoint at OXXXXXXX Failed:
Memory not Writeable .........cccevcvevceeeeee e 78

© PHYTEC Meftechnik GmbH 1999  L-455e_1



Tables of Contents

Figures

Figure1: Development Board OVEIVIEW .........ccccceeeceeiiieesiieesieeseeeeee s 16
Figure 2: Suitable Development Board Jumper Settings........ccccoveeeeveeee. 17
Figure 3: POWEr CONNECLOL ........occueeiieeeiee e eseeesieeetee e ee e e e e s 17

Figure 4. Suitable Development Board Jumper Settings for Debugging...63

© PHYTEC Mefitechnik GmbH 1999 L-455e_1



nanoMODUL-164 QuickSart Instructions

© PHYTEC Meftechnik GmbH 1999  L-455e_1



Introduction

1 Introduction to the Rapid Development Kit

Thistutorial provides:

e genera information on the PHYTEC nanoMODUL-164 Single
Board Computer

» anoverview of the TASKING C166/ST10 Embedded Devel opment
Environment (EDE) evaluation version, and

e instructions on how to run example programs on the
nanoM ODUL-164, mounted on a PHY TEC Development Board, in
conjunction with TASKING tools.

Please refer to the nanoMODUL-164 Hardware Manual for specific
information on board-level features as such as Jumper configuration,
memory mapping and pin layout. Selecting the links on the electronic
version of this document takes you to the applicable section of the
nanoM ODUL -164 Hardware Manual.

1.1 Documentation Overview

This “Rapid Development Kit” includes the following electronic

documentation on the“PHYTEC Spectrum CD”:

e the PHYTEC nanoMODUL-164 and Development Board
Hardware Manual

» controllerUser's Manuals and Data Sheets

» this QuickStart Instruction with general “Rapid Development Kit”
description, software installation hints and three example programs
enabling quick out-of-the box start-up of the nanoMODUL-164 in
conjunction with the TASKING software development tools.

© PHYTEC Mefitechnik GmbH 1999 L-455e_1 1
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1.2 Overview of thisQuickStart Instruction

1) The “Getting Sarted” section uses two example programs —
‘Helloand ‘Blinky demonstrate the download of user code to the
Flash device using PHYTEC's FlashTools for Windows.

2) Section Getting More Involved” provides step-by-step
instructions on how to modify both examples, create and build new
projects and likewise download output files to the
nanoMODUL-164 using the Windows-based TASKING tools.

3) The ‘Debugging” section provides a third example program
“Debug” to demonstrate monitoring of the board and simple debug
functions using the TASKING debug environment.

In addition to dedicated data for this Rapid Development Kit, this
CD-ROM contains supplemental information on embedded microcon-
troller design and development.

1.3 System Requirements

Use of this ‘Rapid Development Kit’ requires:

» the PHYTEC nanoMODUL-164,

» the PHYTEC Development Board with the supplied DB-9 serial
cable and AC adapter supplying 8-12 V./min. 500 mA.,

» the PHYTEC Spectrum CD,

e an IBM-compatible host-PC (486 or higher running at least
Windows 95/NT)
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For more information and example updates, please refer to the
following sources:

UNTE

http://www.phytec.com - or - http://www.phytec.de
support@phytec.com - or - support@phytec.de

TASKING

Quality Development Tools Worldwide

http://www.tasking.com
support_de@tasking.com (Germany)
support@tasking.com (International)
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1.4 TheP PHYTEC nanoM ODUL -164

The nanoMODUL-164 is intended for use in memory-intensive appli-
cations and in running within a CAN-bus network. Half of the size of
acredit card (47 by 38 mm.), the standard board is equipped with the
Infineon SABC164CI controller as well as a Real-Time Clock which,
like the SRAM, can be buffered by an external battery for backup.
The standard module runs at a 20 MHz internal clock speed
(delivering 100 instruction cycles/ns) and offers 256 kByte (up to
1 MB) SRAM and 256 kByte (up to 1 MB) Flash on-board for DATA
and CODE storage. PHYTEC FlashTools enable easy on-board
download of user code to the external Flash device.

The nanoMODUL-164 is fitted with one RS-232 transceiver, an

[2C RTC and a CAN-bus interface. All controller signals and ports
extend to pin rows aligning two edges of the board. These pins
provide a 16-bit bi-directional I/O port and 64 free port lines,
including 8 analog inputs with 10-bit resolution. The
nanoMODUL-164 has an industrial temperature range from
0 to 70 degrees C (with extended range from -40 to 85 degrees C
except RTC only from -30 to 70 degrees) and requires only a 300 mA
power source.
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nanoM ODUL -164 Technical Highlights

SBC in matchbox-sized dimensions (47 x 38 mm.) achieved
through modern SMD technology

fitted with Infineon SABC164CI controller with Full 2.0B on-chip
CAN

Instruction cycle time of 100 ns. at 20 MHz. clock speed in 16-hit,
multiplexed bus-mode

256 kByte (to 1 MB) SRAM on-board and 256 kByte (to 1 MB)
Flash on-board

RS-232 interface

Full 2.0B CAN-bus interface

battery-buffered Real-Time-Clock and SRAM

provision for operation with in-circuit emulators (such as ICE
connect-16x)

requires only +5 V/300 mA. power source in atemperature range of
0 to 70 degree C.

The PHYTEC Development Board, in EURO-card dimensions
(160 x 100 mm.) is completely equipped with all mechanical and
electrical components necessary for the speedy and secure insertion
and subsequent programming of the PHYTEC nanoMODUL series
Single Board Computer. Simple Jumper configuration readies the
Development Board's for connection to any PHY TEC module, which
plugs connectors-down into the high density receptacle footprint
connector mounted on the Devel opment Board.

Development Board Technical Highlights

a RESET-switch

aBOQOT-switch

a low-voltage socket and voltage regulator accepting an
unregulated input voltage in arange from 8 to 12 VDC.

a DB-9 connector (configured as an RS-232 interface)

asecond DB-9 interface for CAN

a V G96-connector

simple jumper configuration

awire wrap field (64 x 69 mm.) supporting development of user-
designed peripheral hardware.

© PHYTEC Mefitechnik GmbH 1999 L-455e_1 5



nanoMODUL-164 QuickSart Instructions

1.5 TheTASKING C166/ST10 Embedded Development
Environment (EDE)

The TASKING software tool chain fully supports the entire Infineon
C16X/ST Microelectronics ST10 microcontroller family. It includes a
C/C++/EC++ compiler, macroassembler, Linker/Locator and the
CrossView Pro Simulator and ROM Monitor Debugger within the
EDE development environment. Specific chips supported are the
Infineon 161, 163, 164, 165, 166, 167, and ST Micro-
electronics ST10/262. Future derivatives are easily accommodated
due to the flexible TASKING C compiler design.

The TASKING software tool chain supports all in-circuit emulators
that adhere to the IEEE-695 debugging specification or support the
TASKING aout format. The IHEX166 Object-to-Hex converter
converts an absolute object file into an Intel-hexfile that is suitable for
programming into an EPROM device or downloading into external
Flash on the PHY TEC nanoM ODUL -164 target board.

The TASKING software tool chain consists of the following
executables:

* C++/EC++ Comp. cpl66.exe (notineval version)
» C Compiler c166.exe

* Macro Preprocessor mM166.exe

o Assembler al66.exe

» Linker/Locator 1166.exe

 HEX converter Ihex166.exe

* Make Utility mk32.exe

e Steering Program ccle6.exe

» |[EEE-695 converter ieeel66.exe

» SREC converter srec166.exe (not in eval version)
» Disassembler dl66.exe  (notineva version)
* Object dumper dmpl66.exe (not in eval version)
e Library archiver arle6.exe (notineva version)
e CrossView Pro xfw166.exe (Windows-based)

« EDE ede.exe (Windows-based)
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Once installed, the default destination location for these files is
C:\DC166\bin for the evaluation version. If using the professional
(i.e. full) version of the TASKING software tool chain, the default
destination location for these files is C:\C166\bin . The executables
are 32-bit Windows programs and run in command line mode except

for CrossView Pro and EDE which are Windows-based applications.
Access to these programs from Windows is done with EDE. The
entire tool set can be run from EDE or directly from a command line
using “batch” or “make” files. The limitations of the evaluation
version are listed in the ‘Demo Package Readme’ file. Other than
these restrictions, all features operate normally.

The TASKING tools are also available for the UNIX operating
system.

Embedded Development Environment (EDE)

EDE is a Windows-based Graphical User Interface (GUI) for the C
compiler and assembler portion of the TASKING software tools. All
compiler, assembler and linker options are set with simple mouse
clicks. EDE runs under Windows 95/98/2000 and NT. This
Embedded Development Environment has been designed with the
user in mind and includes a fully functional editor based on the
popular Codewright from Premia.

All EDE commands and functions are accessible via pull-down menus
with prompted selections. An extensive Help utility and the complete
set of online manuals are included. External executables can be run
from within EDE, including emulator software.

C166 C Compiler

The C166 ANSI compiler and Al166 assembler are designed
specifically for the Infineon SAB 161, 163, 164, 165, 166, 167 and
ST Microelectronics ST10/262 and future derivatives.

The TASKING C166 compiler provides the fastest and smallest code
using industry benchmarks.

© PHYTEC Mefitechnik GmbH 1999 L-455e_1 7
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M 166 Macr o Preprocessor/A166 Assembler

The macro preprocessor and the assembler are started by the EDE
environment. It is also possible to pass a file directly to the assembler
when it does not need any macro expansion..

Debug Environment

CrossView Pro is a software simulator/ROM monitor debugger
supporting debugging either via software on a host-PC or in target
hardware. CrossView Pro enables the following debugging functions:

* run/halt,

» set (complex) breakpoints,

* examine/change memory,

» view the stack,

» simulated I/O

» extended logging and scripting language
» powerful C like command language

e communication via RS-232 or CAN

The CrossView Pro Simulator supports code coverage and profiling
to ensure your code runs efficiently, and high level language trace.
The restrictions on evaluation version of the TASKING C166 tool set
are described in the ‘Demo Package Readme’. Other than these
restrictions the evaluation tool chain functions exactly as does the
full version. The evaluation version does not have a starting address
restriction and produces useful object code. This allows you to fully
evaluate the features and power of TASKING products on a PHYTEC
target board. The full version has no restrictions and is fully ANSI
compliant.

CAN (Controller Area Network) Library

The Infineon CAN protocol driver software routines including pre-
built CAN libraries are supplied with the 32-bit Windows 95/NT
version of this product. The file ap292201.pdf describes the usage of
these libraries. This file is located in the pdf folder on the Spectrum
CD.
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2 Getting Started

What you will learn with this Getting Started exampl e:

» instaling the Rapid Development Kit software

o dtarting the PHY TEC FlashTools download utility

* interfacing the nanoMODUL-164 Rapid Development Kit, to a
host-PC

» downloading example code in hexfile format from a host-PC to the
external Flash memory using FlashTools

2.1 Installing Rapid Development Kit Software

When you insert the PHY TEC Spectrum CD into the CD-ROM drive
of your host-PC, the PHYTEC Spectrum CD should automatically
launch a setup program that installs the software required for the
Rapid Development Kit as specified by the user. Otherwise the setup
program start.exe can be manually executed from the root directory of
the PHY TEC Spectrum CD.

© PHYTEC Mefitechnik GmbH 1999 L-455e_1 9
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The following window appears:

Spectrufn,

All you nr;:r:d:h tor Rapid Deve]opment

5
m Basic Product Files |

-
Install Extended Praduct Fllesﬂ.

H ; Install Data Sheets 1

Appl cation nte:

l More Information
Exit

PHYTEL

Choose Install Basic Product Files Button.

After accepting the Welcome window and license agreement select
the destination location for installation of Rapid Development Kit
software and documentation.

The default destination location is C:\PHYBasic. All path and file
statements within this QuickStart Instruction are based on the
assumption that you accept the default install paths and drives. If you
decide to individually choose different paths and/or drives you must
consider thisfor al further file and path statements.

We recommend that you accept the default destination location.

10 O PHYTEC MeRtechnik GmbH 1999  L-455e_1
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Choose Destination Location

Setup will install the PHYTEC Products in the fallowing folder.

Toinstall to a different folder, click browse and select another
folder.

MWOTE: “We suggest that you ingtall FHYTEC Products using the
default lacation [which will result in at lzast 5 directary levels).

IF pau wizh to install bo another location, the path length

should not exceed 8 directary levels. A path of more

than 8 directory level: may not work.

Changes of the default folder must be considered when following
the QuickStart Instructions |

" Destination Folder

C:APHYE asic Browse... |

< Back Cancel |

In the next window select your Rapid Development Kit of choice
from the list of available products. By using the Change button,
advanced users can select in detail which options should be installed
for a specific product.

Select PHYTEC products E3

Select the PHYTEC products you want ta install, clear the
products pou do not want o install

LComponents

.n:nnr1IZIIZII_IL1h4
[ micrabdODUL-165
[ micrabdODUL-166

] micrabdODUL-8051
[ micrabd DDUIL-8051 Low Power

Dezcription

Inztalls the components for the
nanoMODLIL-164 (CtiEnges. |

Space Required: 0K
Space Available: 393968 K

< Back I Newt » I Cancel |

All Kit-specific content will be installed to a Kit-specific subdirectory
of the Rapid Development Kit root directory that you have specified
at the beginning of the installation process.
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All software and tools for this nanoMODUL-164 Kit will be installed
to the \PHYBasic directory on your hard-drive.

In the next dialog you must choose whether to copy the selected
documentation as *.pdf-files to your hard-drive or to install alink to
the doc. On the Spectrum CD.

Install |

Do you want o inztall the selected documentation
az .pdf-files to pour hard-drive 7

Othenmize vou will need the PHYTEC
Spectrumn CO-ROM to read the docurmentation.

If you decide not to copy the documentation to your hard-drive you
will need the PHYTEC Spectrum CD-ROM each time you want to
access these documents. The installed links will refer to your
CD-ROM drivein this case.

If you decide to copy the electronic documentation to your hard-drive,
the documentation for this nanoMODUL-164 Kit will also be
installed to the Kit-specific subdirectory. The manuals of the
Development Boards are copied to their own specific subdirectories
(e.g. \PHYBasic\DevBnM) because each Development Board is
suitable for multiple Single Board Computers and is not dedicated to
a specific Kit.

12 O PHYTEC MeRtechnik GmbH 1999  L-455e 1
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Setup will now add program icons to the program folder, named
PHYTEC.

In the next window, you choose Tasking for C166 Demo Software
Development Tool Chain.

Setup Ed |

Setup haz detected that an appropriate Toal Chain iz required to carny out
CluickStart Instructions far the inztalled B apid Development Kits.

r'ou can chooze between the Keil EK1EE Software Development Tool Chain
and the T azking for C166 Tool Chain

MOTE:

In arder to succeed when carying out the
CluickStart Ingtructions on thiz CO-ROM you must
inztall at least one appropriate T ool Chain.

Select the Tool Chain to instal

[ Kel EK1EE

[T Tasking for C166 Demo

After accepting the Welcome window and license agreement select
the destination location for installation of the Development Tool
Chain.

Depending on the Rapid Development Kit software you have
selected, the applicable Tasking Evaluation Development tool chain
will be installed to your hard-drive. Additional software, such as
Adobe Acrobat Reader, will also be offered for installation.

Note:
Tasking Evaluation Development tool chain is limited for 30 days
since thefirst installation.

© PHYTEC MeRtechnik GmbH 1999  L-455e 1 13
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The applicable TASKING tool chain must be instaled to ensure
successful completion of this QuickStart Instruction. Failure to install
the proper software could lead to possible version conflicts, resulting
in functional problems.

We recommend that you install Tasking C166/ST10 Embedded
Development Environment (EDE) evaluation version from the
Spectrum CD-ROM even if other versons of EDE are aready
installed on your system. These QuickStart Instructions and the demo
software included on the CD-ROM have been specifically tailored for
use with one another.

In the following windows you can decide to install FlashTools for
Windows Beta Version and the Acrobat Reader. For better
performance, you can use the DOS Flashtools which have already
been installed.

Inztall |

Setup has detected that FlazhT ools Software
iz required to carry out QuickStart [nstuctions
for the selected modules.

A DOS wersion of the FlashT ools for 168t controllers

haz alieady been installed. Do you want ta install

Windows verzion az well ?

MNOTE:

Thiz will inztall a BE T4 wersion, which haz lower perfformance.
In order to succeed when canying out the QuickStart
Inztructions from this CO-ROM wou must work, through the
chapter describing the FlazhToolz verzion you are using.

['o wou want to install the FlazhToolz 168 Software for Windows
from thiz CO-ROM 7

Install E2 |

Setup haz detected that vou have inztalled manualz
for zome modules.

MNOTE:
To view them wou must use Acrobat Beader 3.0
or higher.

Lo pou want to install Acrobat Reader 3,02
frorm thiz CO-ROM 7
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Press Finish to complete the installation and decide if you want to

begin the QuickStart Instruction immediately.

Setup Complete

Setup has finished inztaling PHYTEL products on your

cormputer.
You can immediately begin the QuickStart Instructions for the
PHYTEL products.

v ires, | want to begin DuickStart Instructions

Click Finish to complete S etup.

< Black I Finish I

© PHYTEC Mefitechnik GmbH 1999 L-455e_1
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2.2 Interfacing the nanoM ODUL -164 on the Development
Board to a Host-PC

Connecting the nanoMODUL-164 on the PHYTEC Development
Board, to your computer is simple:

» As shown in the figure below, if the nanoMODUL is not already
pre-installed, mount it pins-down onto the Development Board’s
receptacle footprint (X3).

Ensure that there is a solid connection between the modul pins and
the Development Board receptacle. Also take precautions not to bend
the pins when the nanoMODUL is removed from and inserted onto
the Development Board.

4

X3 e B e
ey | [
;

JP5
VGl Dm nanoMODUL-164 0 Jr4
JP3
6 b ]

[ n
= | &l
O

PHYTEC Meftechnik GmbH Development Board nanoMODUL-164

JP2

Figurel:  Development Board Overview
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» Set the Jumpers on the Development Board as shown below. This
correctly routes the RS-232 signals to the DB-9 connector (P1) on
the Development Board.

JP3 JP5S JP6
PorRTXY1 o{O0O|OO)mm O]

(OOVC mem |
JP2  JP4 JP7
NUMPORH;

Figure2:  Suitable Development Board Jumper Settings

e Set Jumper JP1 on the Development Board as shown below to
supply the board through the power socket (P3).

JP1

e Connect the RS-232 interface of your computer to the DB-9
RS-232 interface on the Development Board (P1) using the
supplied serial cable.

» Using the supplied power adapter, connect the power socket on the
board (P3) to a power supply (refer to Figure 3 for the right
polarity).

polatity: -  +

center hole \ =
’x\ e o ;;@j
/ |

GND

Figure3:  Power Connector

o Simultaneously press the Reset (S1) and Boot (S2) switches on the
Development Board, first releasing the Reset (S1) and then, two or
three seconds later, release the Boot (S2) switch.
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This sequence of pressing and releasing the Reset (S1) and Boot (S2)
switches puts the nanoMODUL-164 on the Development Board into
the Bootstrap mode. FlashTools must always be operated in this
mode. See section 5.1.2 for more detalls. Ensure that the program
flasht.exe is started only after first resetting the board.

The nanoMODUL-164 on the Development Board should now be
properly connected via the Development Board to a host-PC and
power supply. After executing a Reset and putting the board in
Bootstrap mode, you are now ready to download a program to the
nanoM ODUL -164 on the Devel opment Board.

2.3 Downloading Example Code

2.3.1 Starting PHYTEC FlashToolsfor DOS

FlashTools was copied to your hard drive during the initial setup
procedure as described in section 2.1. A link also has been added to
your PHYTEC Rapid Development KitjnanoMODUL-164 program
group which allows you to easily start FlashTools by selecting the
appropriate icon.

Alternately you can manually copy FlashTools from the
\nM164\Tools\Flasht folder of your PHYTEC Spectrum CD.
FlashTools consists of three fildkasht.exe (user interface as DOS
executable file),boot (the second stage loader), afidsh (the
FlashTools microcontroller firmware). FlashTools for DOS
(flasht.exe) is a utility program that allows download of user code in
*.hex-file format from a host-PC to a PHYTEC Single Board
Computer (SBC) via an RS-232 connection. FlashTools uses the
Bootstrap Loader mechanism of the nanoMODUL-164 to transfer and
execute the firmware. FlashTools consists of a firmware transferred to
the external RAM using the Bootstrap Loader and corresponding
software executed at the host-PC. Proper connection of a PHYTEC
SBC to a host-PC enables the software portion of FlashTools to
recognize and communicate with the firmware portion.
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If you have a nanoModul-164 with 1 MB SRAM or 1 MB Flash you
must use the three files from the sub-folder FlashtMx in the Flasht
folder. This is because an external GAL device is used to configure
large or small Memory-Models at a hardware level. Both Memory-
Model types require a special version of FlashTools.

Each set of boot and flash files found in the controller specific folder
of the PHYTEC Spectrum CD is specially tailored for use with a
specific controller on a PHYTEC Single Board Computer. Do not
interchange files because the wrong set will not work with other
controllers and will lead to a configuration error. Refer to
section 5.1.1 for details.

* You start FlashTools for DOS by selecting either the FlashTools
(COM1) or FlashTools (COM2) icon within the
Programs|PHYTEC Rapid Development KitjnanoMODUL-164
program group. We recommend to use the installed icons.

If you have a nanoModul-164 with 1 MB SRAM or 1 MB Flash
use the icons FlashTools Max (COM1) or FlashTools Max
(COM2).

* You can aso start FlashTools by running the executable from a
DOS prompt by typing flasht br(9600) x. This sets the baud rate to
9600 baud and uses seria port x (x = appropriate COM port of
your computer).

2.3.2 Downloading Example Code with FlashToolsfor DOS

o Start FlashTools for DOS for your nanoMODUL-164 on the
Development Board by selecting either the FlashTools (COM1) or
FlashTools (COM2) icon from within the PHYTEC Rapid
Development KitjnanoM ODUL-164 program group. Which icon to
choose depends on the serial port used on your host-PC to connect
to the target system.
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If you have a nanoModul-164 with 1 MB SRAM or 1 MB Flash use
theicons FlashTools Max (COM1) or FlashTools Max (COM2).

The microcontroller firmware tries to automatically adjust to the baud
rate entered in the command line within the properties of the link.
However it may occur that the predefined baud rate can not be
reached. This results in FlashTools omitting the loading procedure
and never showing the main menu. In this case, try incrementally
lower baud rates to establish a connection. Before further connection
attempts be sure to leave FlashTools by pressing function key <F1>
and then to reset the target hardware and force it into Bootstrap mode
as described in section 2.2.

o If properly started, FlashTools will load to RAM of the
nanoMODUL-164. The active loading process is indicated by a
rotating cursor bar.

"% Flasht [COM2)

FLASH-TERMINAL U1.43
¢C> PHYTEC MeBtechnik GmbH 1997

USING COM2: AT 2688 BAUD
Loading Flash-Utilities: ~_
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» After FlashTools has |oaded, the main menu appears on the screen.

Cc> 1997, PHYTEC MeBtechn

Flash-Devices:
Flash-Area:

Software—Protected-fAreas ﬁi:

2: none

none
BAEFAAH—BAFFFFH

#3:
-
#2:
#3:

Mo—-Access—Areas

Flash status information
Erase entire Flazh-frea
Erase partial Flash-Area
Load INTEL-Hexfile
Software—Reset

Run from address

Erase, Load and Software

> Command:

k GmbH, D-5512% Mainz

—Reset

AMD 29F2BBAB
BBPAeEH -B8?FFFFH
none

At the FlashTools main
following:

menu you will see commands for the

Flash Satus information shows sector and address ranges in Flash

memory:

"% Flasht [COM2)

> STATUS INFORMATION

Device information:
Manufacturer code
Flash-Device:

fiddress range information:
Flazh—-Area:
Software-Protected—Areas

Mo-fAccess—Areas

Access t
han

information:
Sector—Nr

Sector

t.
wnpr
unpr
unprot.
unprot.

processing

= @1, Device code

. full acc.
. full acc.

57
AMD 29F288B

A8A8AeH-A7FFFFH
none
none

none
ABEFBOH-BBFFFFH
none

#3: none

o ? sectors

k status

1=
#2:
#3:
-
#2:

blank
hlank
blank
hlank
blank

full acc.

part. acc.
full acc.
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Erase entire Flash-area enables erasure of the unprotected sectors of
the whole user addressable Flash:

ERASE FLASH
WARMIMG: All data within wnprotected sectors will bhe destroyed?
GContinue? (Y¥-N>y

Eraszing Sectors:

bhank status

done

done

done
processing

Erase partial Flash-area enables erasure of user specified sectors of
memory by entering a memory address range:

> ERASE SECTORS
Flash—fArea: BBBBEEH -8?FFFFH
Software—Protected-fAreas H

Mo—-Access—Areas

Enter Start Address C(hex, min. 2 digits):080808
Enter End fAiddress (hex, min. 2 digits>:18860@

= CAUTION e

The smallest ysical unit to be erased is predefined by the sector size
of the wused Flash-Memory—devices. The following address range may differ
from your original input.

fAddress range to be erased: BBBEBEAH-B2BABAH

START ERASURE? (¥~-N)
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Load INTEL-hexfile downloads specified hexfiles to the
nanoM ODUL -164 on the Development Board:

"% Flasht [COM2)

Input File: c¢:srapidkitsnmlb4sdemosshlinkysblinky.hB6
Press {F2> to download a HEE-file when using FLASHT
Waiting for IMTEL-Hex File...

>»:H20000804808808FA

>>:02000408CBAA2F
>>:18008688AFEBAEEAEAAG ERR7BBFAPB 6118 7AFB464F
>>:188081 688FB5 726 F4FA4238528 DF7OFEAEARG EBA76C
>>:188826BABBEEAS 6118 70FA46FA5 726 FAFB493852D6
>>:848036888 DF?7BDE74E
>>:18883ABBASSAASASBAB6IFIDIAB6AB121ABIABFF2D
>>:10084A08BAE

Software-Reset  forces a software-reset of the microcontroller,
resulting in execution of the Flash memory content:

Flash-Devices: AMD 29F2BBB
Flash—-fArea: BEBBBEH -87?FFFFH
Software-Protected-Areas : none

#2: none

: none
Mo—ficcess—Areas : BBEFBBH-BAFFFFH

Flash status information
Erase entire Flash—fArea
Eraze partial Flazh-Area
Load INTEL-Hexfile
Sof tuare—Reset
Run from address
(?> Erase, Load and Software—Reset

> Command:5

Executing Software—Reset..
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Run from address allows start of execution at a user specified address:

"% Flasht [COM2)

> RUN
Start address Chex>:888

Erase, Load and Software-Reset results in automatic erasure of
unprotected areas of the Flash, loading of a hexfile and a software-
reset that executes the contents of the Flash memory.

Return to the main FlashTools menu to run an example program as
described in the next section.

2.3.2.1 ‘Hello’

The ‘Hello’ example downloads a program to the Flash that, when
executed, initialices the serial port to 9600 baud and sends a character
string from the target hardware back to the host-PC. The character
string can be viewed with a terminal emulation program.

* From the FlashTools main menu ent@r to choose theErase
entire Flash-Area command and select Y’ to confirm erasure of
unprotected sectors of Flash memory. You can see the Flash
sectors being erased in the FlashTools window. When all sectors
are erased, the main menu reappears.

 Enter 4 to choose thd_oad INTEL-hexfile command and press
function key <F2> to specify the input file for download.
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The hexfile has aready been installed on your hard disk during the
installation procedure. Enter the correct drive and path to the
nanoMODUL-164 Demo file (default location
C:\PHYBasic\nM 164\Demos\Tasking\Hello\hello.hex). After
pressing the <Return> key the download starts immediately and
you can watch the process of the download as the code spills
across the FlashTools window as it transmits via the RS-232
connection from the host to the on-board Flash:

"% Flasht [COM2)

Input File: c¢:srapidkitsnmlb4sdemosshello“hello.h8b
Press {F2> to download a HEE-file when using FLASHT
Waiting for IMTEL-Hex File...

>»:B200008048888FA
>>:19885400202063686172203D2025303262580A0OF6
>>:BEBB64081A48656C6C6F2AS 76 F726C64PABB4E
>>:18881 80876 E2008476 E300046 6 E3FFF7E6 B6 BBAACC
>>:198B2AAPEL B7ARAPELS A4ARAELDE 11 8REL FE20006 6
>2>:18883808DABP4EAG E6FE6 400ELF?BBBBDABGLBA245
>>:1808848808DAH_

At the end of the download procedure the main menu reappears
and the downloaded code can be executed.

If the selected Flash bank into which you wish to download code

was not empty (i.e. erased), the following warning dialog box will
appear: “!I!l Target address location not empxxxx” (where xxxx

Is the erroneous address). If this occurs, press the <Space> bar to
return to the main menu (this may take some time) and select the
(2) Erase entire Flash-Area from the main menu to erase all
unprotected sectors of the Flash. Then repeat the download
procedure.

From within the main menu press function key <F1>. Select ‘Y’ to
exit FlashTools.
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Monitoring the execution of the Hello demo requires use of aterminal
program, such as HyperTerminal included with Windows.

Start the HyperTerminal program within the Windows
Programs|Accessories bar:
The HyperTerminal main window will now appear:

& HyperT erminal [_ O]
J File Edit “iew Go Fawortes Help i
=S )
ATET Mal CompuSene hticans di
) A
twpertrm.dil Hypertrm FCI b ail
|E object(z] |_§‘ by Computer i

Double-click on the HyperTerminal icon ‘Hyperterm’ to create a
new HyperTerminal session.

« The Connection Description window will now appear. Enter
“COM1 Direct” in the “Name” combobox (be sure to specify the
correct COM parameter for your system).

Connection Description

= : Mew Connection

Enter a name and choose an icon for the connectiorn:
Mame:

lean:

Cancel |

Next press theOk button. This creates a new HyperTerminal
session named “COM1 Direct” and advances you to the next
HyperTerminal window.
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» The “New Connections Properties” window will nhow appear.
Specify Direct to COM1 under theConnect Using combobox (be
sure to indicate the correct COM setting for your system).

Mew Connection Properties EHE

Phone Mumber | Settingsl

= : Mew Connection Change [con...

Country code: IGerman_l,l (49] j

Enter the area code without the lona-distance orefix.

Area code: IDB1 il

Ehone number: I

Connect using: [t n |

Configure... |

¥ | Wse counticode and ares code

u]: | Cancel |

» Select theConfigure button in the “New Connections Properties”
window to advance to the next window (COM1 Properties). Then
set the following COM parameters: Bits per second = 9600; Data
bits =8; Parity =None; Stop Bits =1; Flow Control =None.

COM1 Properties EHE

Port Settings |

Bits per second: lﬁ
Data bits: lﬁ
Parity: lﬁ

Stop bits: lﬁ

Flov contiol:

Advanced... | Restore Defaults |

'TI Cancel I anel) |
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e Selecting OK advances you to the “COM1 Direct -
HyperTerminal” monitoring window. Notice the connection status
report in the bottom left corner of the window.

File Edit “iew Call Transfer Help
MEEEREREE

Bl
-

]
Discornec! ted |Autodetest  [Autodetect  [SCROLL  [LAPS [MUM [Captue  [Frintecho 4

* Resetting the Development Board (at S1) will execute the
hello.hex file loaded into the Flash.

» Successful execution will send the character stritglo World"
from the target hardware to the HyperTerminal window.

e Click the disconnect ico|§|

If no output appears in the HyperTerminal window check the power
supply, the COM parameters and the RS-232 connection.
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The demo application within the file hello.hex initializes the serial
port of your nanoMODUL-164 to 9600 baud. The initialization values
are based on the assumption that the microcontroller runs at a 20 MHz
internal clock frequency. Please note that the nanoMODUL-164 is
populated with an oscillator with a frequency of just 5 MHz. An
internal PLL (Phase Locked Loop) device puts an internal 20 MHz
clock frequency. If your nanoMODUL-164 is equipped with an
oscillator with a different frequency value, the demo application
might transmit using another baud rate. This may lead to incoherent
characters appearing in the HyperTerminal window following
execution of code. Additional information can be found in the
readme.txt file in the Hello project folder.

2.3.2.2 ‘Blinky’

The ‘Blinky’ example sends a program to the Flash that, when
executed, manipulates the single user LED (D1) on the Development
Board that is mounted near the Boot (S2) switch. This second
example program provides a review of the FlashTools download
procedure:

Ensure that the target hardware is properly connected to the host-
PC and a power supply

Reset the target hardware and force it into Bootstrap mode by
simultaneously pressing the Re¢8t) and Boot(S2) switches on

the Development Board and then releasing first the R8sgand,
several seconds later, releasing the B&8} switch

Start FlashTools for DOS from within th@HYTEC Rapid
Development  KitjnanoMODUL-164 program group. For
connection to the target hardware, remember to select the icon
corresponding to the correct serial port on your host-PC

After the loading process has finished and the main FlashTools
menu appears, ente?’ ‘to choose theErase entire Flash-Area
command. Select 'Y’ to confirm erasure of unprotected sectors of
Flash memory.
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Once the main menu reappears on the screen, enter ‘4’ to choose
the Load INTEL-hexfile command and press function key <F2> to
specify theblinky.hex hex input file.

The ‘Blinky’ hexfile has also already been installed on your hard
disk during the installation procedure. Enter the correct drive and
path to the demo file and press <Enter> (default location
C:\PHYBasic\nM164\Demos\Tasking\Blinky\blinky.hex).

Returningto the main menu, enter ‘5’ to choose t8aftware-
Reset command. This will render a software-reset to the target
system and start execution of the download program.

Successful execution of the prograntl flash the LED with equal

on and off durations.

Presghe function key <F1> to exit FlashTools.

You have now successfully downloaded and executed two pre-
existing example programs trhex-file format.
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2.3.3 Downloading Example Code with FlashToolsfor Windows

Start FlashTools for Windows by double-clicking on the
FlashTools for Windows icon or by selecting FlashTools for
Windows from within the Programs|PHYTEC FlashTools for
Windows program group.

The Connect tab of the FlashTools for Windows Worksheet
window will now appear.

Double click on 16-Bit RS232

"~ PHYTEC FlashTools 16Bit

File “iew Connection  Help

‘ I = - =g e Z e (7]
Communicat tion Setup
[ Supponted Target Hardware
=-16-BitRS232 PHYTEC kit CON-167 =]
o KItCON-TR1
e KIHCOMN-1 Please ensure, that the madul is in

bootstrap mode to load the Flashtools

- KICONA 65
HCOI\H The communication with the modul required
-k 167 a RS232 connec tion.
e minikd ODUL-167
Connect =l

Select the correct module from the list and press the Connect
button.

Properties for serial comunication [ X]
Interface: ||:|]M1 jl | oK I
Baudrate: 35|]|1 j Cancel |

Default configuration

- B Data bits
-1 Stop hit
- no Parity

Select the correct serial port for your host-PC and a 9600 baudrate.
Click the OK button to load the module based part of the
Flashtools to the target hardware.
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The microcontroller tries to automatically adjust to the baud rate
selected within the baud rate tab. However it may occur that the
selected baud rate can not be reached. This results in a connection
error. In this case, try other baud rates to establish a connection.
Before further connection attempts, be sure to reset the target
hardware and render it into Bootstrap mode as described in
section 2.2.

".*:PHYTEC FlashTools 16Bit

File = Conmection Help

‘I"LBJ, SN = 90

Communication Setup

Supported Target Hardware

- 16-Bit RS232 PHYTEC kitCON-167 =
e KINCOMN-161
e KIHCOM-1B4 Flease ensure, that the modul is in
e KGO 65 bootstrap mode to load the Flashtools

e KHCON-166

The communication with the modul reguired
a RE232 connection

L minitODUL-167

Caonnect =

Load Bootfle.  HENENENENENENENEENENEENENENNENNNNANANEENI
Load Flashtools INNENNNNNENENENNNNENEENENERNNNNNEANENEENI
Connect IINEREEEEER

Search flash specific program library. Please wait

» After the data transfer you will see FlashTools for Windows
Worksheet window with the following tabs.

Flash Information shows sector and address ranges in Flash memory:

% PHYTEC FlashT ools 16Bit ME E

Eile  View Help

NERYETERE T 90
Sector Utilities | File Download | Communication Setup |

FElash Information | Protected Area Information

Flash Information

Manufacturer Code O1H Memary Size 25E KB
Device Code 20H Sector Size B000H
Flashtype AMD 29F010 Sectars g
Mode: external Flash

Address Infarmation

Sector ‘ Address-Range
Sector#0 00000000k - 00007FFFh
Sector#1 00003000k - 0000FFFFh
Sector #2 00010000k - 0001 7FFFh
Sector#3 00018000k - 0001 FFFFh
Sector#4 00020000k - 00027FFFh
Sector#5 00028000k - 0002FFFFh
Sector #6 00030000k - 00037FFFh
Sector#7 00033000k - 0003FFFFh

|Connection: RS232
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File Download downloads specified hexfiles to the target hardware:

% PHYTEC FlashT ools 16Bit ME E
Eile  View Help
‘j‘LB"yﬁﬁ B H &2 @ 90‘

Elash Information

e e vl

Protected Area Information

Communication Setup

Download
Filename:
Filetype :

Filesize :

File open Dewnleed

Connection : R5232

Protected Areas Information shows protected areas of Flash memory:

i PHYTEC FlashT ools 16Bit mE B

File View Help
L& 728 5685 =2 = oo‘
Sector Utilities I File Download | Communication Setup |

Flash Information

Protected Area Information

Protected Areas Information

Protection | AddressRange
Mo Access Areas Infarmation
Protection ‘ AddressRange
MNoAccess Area #0 N000EFO0H - D000FFFFH

Connection : R5232
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Sector Utilities allow erasure of individual sectors of Flash memory:

i PHYTEC FlashT ools 16Bit mE B
File View Help
e s moa 28 00
FElash Information | Protected Area Information |
Sectar Utilities | File Download | Communication Setup
~Sector Status Information
Sector ‘ Address-Range | Protection | Status ‘
Sector#0 00000000k - 00007FFFh unprotected  blank
iSector#1 ; 00008000k - 0000FFFFh Partial Access  hlank
Sector#2 00010000k -00017FFFh unprotected  hlank
Sector#3 00078000k - 0001FFFFR unprotected  blank
Sector#d 00020000k - 00027FFFh unprotected  blank
Sector#5 00026000k - 0002FFFFh unprotected  hlank
Sector#b 00030000k - 00037FFFh unprotected  blank
Sector #7 00036000k - 0003FFFFh unprotected  blank

Secior Blank Check, Erase Sector(s)

Connection : R5232

Communication Setup provides you with the possibility to disconnect
the target and reconnect with an equal one. Programming of severa
targetsis possible for you thereby.

.+ PHYTEC FlashTools 16Bit

File View Help
‘ILEJJHA?E iz = - ) Q6
FElash Information Protected Area Information |
Sector Lhilties | File Download Communication Setup

[ Supported Target Hardware

= 16-Bit R3232 PHYTEC kitCON-167 =
L KICOM-161
L KICOMN-164 Please ensure, that the modul is in
L KICOMN-155 boatetrap mode to load the Flashtools
e KICOMN-166

The communication with the modul required

o KICOMN-167 a RE232 connection
e minibd0ODUL-1B7

Disconnect =

Connection : RS232
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2.3.3.1 ‘Hello’

The “Hello” example downloads a program to the Flash that, when
executed, performs an automatic baud rate detection and sends a
character string from the target hardware back to the host-PC. The
character string can be viewed with a Terminal Emulation program.

* Choose thesector Utilities tab, highlightSector #0 and click on
the Erase Sector(s) button. You can see the Flash sector(s) being
erased at the bottom left hand of the window. When the desired
sectors are erased, the connection properties description returns to
the lower left corner of the window.

» Choose theFile Download tab, and click on thd-ile Open...
button.

» The hexfile has already been installed to your hard-drive during
the installation procedure. Type in the correct drive and path to the
nanoMODUL-164  Demo  directory  (default  location
C:\PHYBasic\nM 164\Demos\Tasking\Hello\hello.hex) and click
Open

» Click on the Download button. You can watch the status of the
download of the hello.hex into external Flash memory in the
Download window.

PHYTEC FlashTools 16Bit

Eile Yiew Helg

Lesrss mon c8 @ 90

Flash Infarmation | Protected Area Information |
Sector Utilities File Download | Comrnunication Setup

rDownload
Filenamne : Hello. HEE
Filetype : Extended Intel Hex File

Filegize : 3884 Butes

Connect tion : RE232
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» At the end of the download, a sector by sector status check of the
Flash memory can be viewed in the left-hand corner of the
FlashTools for Windows Worksheet window. Wait until the status
check finishes before returning to work with the board. Once the
status check is complete, the downloaded code can be executed.

If the selected Flash bank into which you wish to download code is

not empty (i.e. erased), awarning dialog box will appear, indicating
“Location not empty! Please erase location and try again.” In this
event, select th&ector Erase tab from the FlashTools for Windows
worksheet, highlight Sector #0 and erase the sector. Then repeat the
download procedure.

 Returning to the Communication Setup tab, click on the
Disconnect button and exit the FlashTools.

Monitoring the execution of the Hello demo requires use of a terminal
program, such as HyperTerminal included with Windows.

e Start the HyperTerminal program within theMndows
Programs|Accessories bar:
* The HyperTerminal main window will now appear:

& HyperT erminal [_ O]

J File Edit “iew Go Fawortes Help i

ATET Mal CompuServe hticans di

twpertrm.dil Hypertrm FCI b ail
|E object(z] |_§‘ by Computer i

* Double-click on theHyperTerminal icon ‘Hyperterm’ to create a
new HyperTerminal session.
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 The Connection Description window will now appear. Enter
“COML1 Direct” in the “Name” combobox (be sure to specify the
correct COM parameter for your system).

Connection Description [ 2]

Enter a name and choose an icon for the connection:
MName:

lcon:

ok I Cancel |

* Next press theOk button. This creates a new HyperTerminal
session named “COM1 Direct” and advances you to the next
HyperTerminal window.

« The “New Connections Properties” window will now appear.
Specify Direct to COM1 under theConnect Using combobox (be
sure to indicate the correct COM setting for your system).

Mew Connection Properties HE
Phaone Humber | Settingsl

—

39:‘ MNew Connection Change |con...

Country code: IGerman_l,l (43 j

Enter the area code without the lona-distance orefis.

Area code: IDB1 il

PFhone number: |

Connect using: |t ER=a ]

Configure... |

I | s counti code andlarea code.

u]: | Cancel
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» Select the Configure button in the “New Connections Properties”
window to advance to the next window (COM1 Properties). Then
set the following COM parameters: Bits per second = 9600; Data
bits =8; Parity =None; Stop Bits =1; Flow Control =None.

COM1 Properties HE

Port Settings I

Bits per second; Iﬁ
Data bits: m
Panty, INDne -

Stop bits: Iﬁ

FElow contral

Advanced. I Restore Defaults I

(u] I Cancel | Al |

 Selecting OK advances you to the “COM1 Direct -
HyperTerminal” monitoring window. Notice the connection status
report in the bottom left corner of the window.

& New Connection - HyperT erminal M=l E3
File Edit ‘“iew LCall Transfer Help
02| =8| ofE
| =l
Disconnected |Auto detect [ Auto detect [SCROLL  [CAPS [MUM [Capture  [Printecho 4

38 O PHYTEC MeRtechnik GmbH 1999  L-455e 1



Getting Sarted

* Resetting the Development Board (at S1) will execute the
hello.hex file loaded into the Flash.

» Successful execution will send the character string "Hello World"
from the target hardware to the HyperTerminal window.

e Click the disconnect icon |§|

If no output appears in the HyperTerminal window check the power
supply, the COM parameters and the RS-232 connection.

The demo application within the file hello.hex initializes the serial
port of your nanoM ODUL-164 to 9600 baud. The initialization values
are based on the assumption that the microcontroller runs at a20 MHz
internal clock frequency. Please note that the nanoMODUL-164 is
populated with an oscillator with a frequency of just 5 MHz. An
internal PLL (Phase Locked Loop) device puts an internal 20 MHz
clock frequency. If your nanoMODUL-164 is equipped with an
oscillator with a different frequency value, the demo application
might transmit using another baud rate. This may lead to incoherent
characters appearing in the HyperTerminal window following
execution of code. Additional information can be found in the
readme.txt file in the Hello project folder.
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2.3.3.2 ‘Blinky’

The “Blinky” example sends a program to the Flash that, when
executed, manipulates the single user LED D3 on the Development
Board that is mounted near the Boot (S2) switch. This second
example program provides a review of the FlashTools download
procedure:

Ensure that the target hardware is properly connected to the host-
PC and a power supply.

Reset the target hardware and force it into Bootstrap mode by
simultaneously pressing the Reset (S1) and Boot (S2) switches on
the Development Board and then releasing first the Reset (S1) and,
two or three seconds later, release the Boot (S2) switch.

Start FlashTools for Windows from within tHeHYTEC Rapid
Development KitjnanoMODUL-164 program group. Remember to
select the icon corresponding to the proper serial port on your
host-PC for connection to the target hardware.

After the loading process has finished and the main FlashTools
menu appears, enter ‘2’ to choose thase entire Flash-Area
command. Select ‘Y’ to confirm erasure of unprotected sectors of
Flash memory.

Once the main menu reappears on the screen enter ‘4’ to choose
the Load INTEL-hexfile command and press the function key <F2>
to specify theblinky.hex hex input file.

The “Blinky” hexfile has also already been installed on your hard-
drive during the installation procedure. Enter the correct drive and
path to the demo file and press <Enter> (default location
C:\PHYBasic\nM 164\Demos\Tasking\Blinky\blinky.hex).

Returning to the main menu, enter ‘5’ to choose $hftware-

Reset command. This will render a software-reset to the target
system and start execution of the downloaded program.

Successful execution of the progranil flash the LED with equal

on and off durations.

Press the function key <F1> to exit the FlashTools.

You have now successfully downloaded and executed two pre-
existing example programs trhex hexfile format.
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3 Getting Morelnvolved

What you will learn with this example:

* how to start the TASKING software tool chain

 how to configure the TASKING tools within the C166/ST10
Embedded Development Environment (EDE)

* how to modify the source code from our examples, create a new
project and build and download an output *.hex-file to the target
hardware

3.1 Startingthe TASKING Software Tool Chain

The TASKING C166/ST10 Embedded Development Environment
(EDE) evauation software should have been installed during the
install procedure, as described in section 2.1.

You can also manually install the tool chain by executing setup.exe
from within the \Software\Tasking\DC166 folder of your PHYTEC
Spectrum CD.

Start the tool chain by selecting Embedded Development Environment
from within the Programs|TASKING C166 ST10 Demo program

group.
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After you start EDE, the window shown below appears. From this
window you can create projects, edit files, configure tools, compile,
assemble, link and start the debugger. Other 3™ party tools such as
emulators can also be started from here.

File Edit Search Progct Test Document Tools ‘Window Help EDE
D|=|E|S] & |®[m]| P 7| [ =R 2 |E|3|H R R
D e T >
o T _ -]

T e o A

Welcome! ﬂ
Thank wou for pour interest in the TASKING C166-5T18 development

1 tools. This demonstration project guides wou through some of the
' ¢y features of EDE and shows you how you can use the project environmen

edit—build—debug loop. You can create projects, define the files tha
— make up the project and edit them in the EDE editor. With the butto
0l bar in the top of the zcreen you can compile a single file. build a
- project and start the Crossliew Pro debugger. Also there is a butto
to browse through a list of error messages that may have been report
during the build process. b

#

#: . . . .
Al # EDE is an integrated environment that supports the entire

#

#

sndolbbsbinsclb6. "demo.c'” —f mk2A7B7a.tm

"d:sdclbb bin~albb.exe" “"demo.src" —f mkZB787h.tmp

"d:sdclbbsbin~albb.exe' “addone.spc" —f mkZB787c.tmp

"d:sdelbbsbinwmlbb.exe' “d:ivdelébwexamplessoxuws. .. Slibhsrehstart.asm' —f nkZB787d.tmp
"d:sdclbbsbinvalbb.exe" "start.src" —f mk28787e.tmp

"d:s\dclbb~bin~cclbb.exe" —o "wuw.out" —f mkZB787f _tmp

"d:sdclbb~binsieeelbb.exe'” "ww.out" “xuvw.abs"

TASKING program builder vw2.2 »3 SHAAZ??79918-A12 (c> 1999 TASKING, Inc. =

Build /( File: Firnd Search A Browse A Difference A Shell

| | [ fins| |Linez1  col1
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3.2 Creating a New Project and Adding an Existing Sour ce
File

* Open the Project menu and choose New and press the Browse...
button. The window shown below appears.

NewProject Flname K|
Speichem i”lW j ﬁl
e, ot

D ateinanne: I Speichem

D ateityp: IF'miect Files(*pit) j Abbrechen

dill

¥ Change Dir Help

. In the ‘Save in’ section at the top of the window change to the
project folder created by the installation procedure (default
locationC:\PHYBasic\nM 164\Demos\Tasking\Blinky2).

Mew Project Filename
Speichern in:l {3 BlinkyZ j | EF'
Dateiname: |Blinky2l Speichemn I
Dateityp: IF'rc-iect Files[* pit) j Abbrechen |

¥ Change Dir Help |

* In the ‘File name’, enter the file name of the project you are
creating. For this tutorial, enter the naBlenky2 and pres©K
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» Thefollowing window will appear:

Project
Directories IF I Toaols I Ermors I Filters I Ophions I
File: M ame: Directaories:
Iw - l c:h. Mtaskinghdemoshblinky2
_blinkyZ ilo - = et
Blirky2.bak, = Rapidrit
BElirkyZ. bat = nh164
BlirkyZ.c = TASKING
blinky2 hex
blinkyZ mak: (= Demas
blinky2 map 2 Blinky2 Inveert |
Elirky2. pit =l
0 of 10 selected Llear |
List Files of Type: Drives:
| Al Files(. = (== =]
Project Mame:  C:hADemoshBlinky25BlinkyZ, pit
Project Files:
Add |
[elete |
et |
[E(E5r, |
(] 4 I Cancel | Help |

This window is used to add various files to your project. These in-
clude ASCII files, C/IC++ and assembly sourcefiles, assembler
generated object files and library files. Note that the Project Files box
Is blanked out at this time. This project window is accessible at any
time by selecting Project|Properties|Files, which enables easy edit of
your filelist.
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» Double clicking on the files which should be part of the project (in
this example start.asm and Blinky2.c) results in the following
window.

Project |

Directornies I Files l Tool: I Errars I Filters I Optiohs I

File Mame: Directories:
j o skazkinghdemosblinky2
_blinkyZ.ilo - = &b
Blinkyz2 bak [== Rapidkit
Blinky2.bat = nM164
BlinkyZ.c = TASKING
blinky2. hes
blinky2. mak (= Demas
blirkyz2. map = Blinky2 Invert |
Blinky2. pit hd
0 af 10 zelected Bl |
Lizt Files of Type: Diives:
| &0 Filessf. % MIREE |
Froject Mame:  C:AADemozhBlinky24Blinky2. pit
Froject Filez: 0 of 2 zelected
C:MRapidkitsnt 1B TASKINGAD emoz\Blinkp2 S TART A5 M Add

C:\Rapidkitunbd 164 TASKINGAD emoshBlinkp2WBlinky2. o
[Telete

[Frvert

[Elear

s

k. Cancel | Help

» Choose OK to save the new project.

At this point you have created a project called blinky2.pjt and added
an existing C source file called blinky2.c and an existing Assembler
file called start.asm. The next step is to modify the C source before
building your project. This includes compiling, linking, locating and
creating the hexfile.
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3.3 Modifying the Source Code

* Open the Project menu and choose Load Files. The window
shown below appears. Thisiswhere all project files are displayed.
You can double click on the filename you would like to edit, or
just highlight it and select OK. If you would like to load all project

filesinto the editor you can select Invert and OK.

Choose Project Files to Edit

FProject Files: 0 of 2 zelected
E:HHanidKit'\nmEdﬁ;’-‘«SKING'\DemnsHEIjnlgl,lEhSTfl'«HT.ﬂSM ok

C:\Rapidkitsnt 1645 TASKING D emozhBlinkp2hBlinky2.c

Cancel
Help
et

[EleT

ikl

<] | i

» Double click on Blinky2.c to load it into the editor. Locate the
following code section. Modify the section shown below (the
values shown in bold and italic) from the original (150,000) counts

to the indicated values:

while (1) { * | oop forever

P2_8 = 0; * output to LED port

/
/
for (i=0; i<225000; i++) { /* delay for 150000 counts
wait (); /* call wait function

P2_8 = 1, /* output to LED port
for (i=0; i<75000; i++) { /* delay for 150000 counts
wait (); /* call wait function

}

Thiswill change the on/off ratio of the blinky program.

*/
*/
*/
*/
*/
*/
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3.4 Savingthe Modifications

» Savethe modified file by choosing File|Save or by clicking the
floppy disk icon.

Note that the icon is active as soon as you modify the file.

3.5 Setting Tool Chain Options

TASKING includes a Make utility that can control compiling and
linking source files in several programming languages. Before using
the macro preprocessor, assembler, C compiler or linker/locator you
must configure the corresponding options. Enter the changes as
indicated below and leave al other options set to their default values.
EDE allows you to set various options with mouse clicks and these
are al saved in your project file.
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To configurethe CPU:

* Open the EDE|CPU Options menu and choose CPU. Adjust the
default settings by clicking Defaults. In CPU type select
SAB C164Cl. Press OK to close the window after the
modification.

C166/5T10 Cpu Options [BLINKYZ2.PJT]

...Syzcand I Buzcaond I Buzcond I Addrzel I Buzcaon2
Addrzel2 | Buscond I Addrael3 I Buscond | Addrzeld
CPU I Syzcon I ..Spzcon I Syzcon] I Syzcon2 I Hpercon I Syzcond
— Processor Selection

CPU tpe:

|termal Bk sige: |2|:|43
Heserved|Rtermal Héh range: IEIF2EIEIh-EIF5FFh
Tiatal memEm SiEe; |4EIEIEIEIEII"|

[ 2451 addiesses

[ | Exterdedinstiction set

[ Ertended SER area

[ Esterded BEE pointer addiess ratge (IFEENEOFEEER]
{+ | Exterdedsysten stachk range [RENNG-UED EEH]

) Ertended syster stack ranae (DFE200E-DEDEER]

0k I Abbrechen | Defaults Hilfe

To configurethe C166 Compiler:

No modifications are necessary when default settings are set.
To configurethe M 166 Macr o Preprocessor :

No modifications are necessary when default settings are set.
To configurethe A166 Assembler:

No modifications are necessary when default settings are set.
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To configurethe L166 Linker/L ocator:

* Open the EDE menu and choose Linker/Locator Options|Format.
Adjust the default settings by clicking Default. Select the Intel Hex
records for EPROM programmers (.HEX) radiobutton. Attention:
do not enter any value in Start address: since the flashtools will
not accept thisl!

Reserve | Small Maodel | Listing I Miscelaneous
Format Linker/Locator | M emary | Specials
— Output Format
" |EEE-G95 for TASKING CrossView Pro and other ICE vendors [ABS)
= TASKING intemal C16E format [OUT)
! Matarala 5 recards far ERROM pragramimers LESHE]
% {Intel HE records for EPROM programmers | HEX]
! ibrarny far TESKING Linker (LLE]
= Linker objgct: several 0B files linked together [LLNO]
" Konton emulator (needs KSEGRIS.EXE] farmat 5% and .0)
= Hitey emulator [needs SP1EETAEXE] format [HT:)
[utput farmat (S EEE]: -
Output format (IHEX): Intel hexd recards T
Start address: I—_
Additional output formatter options: I—
0k | abbrechen | Defats | Hie |

o Select the EDE|Linker/Locator Options|Memory and specify the

following settings
C166/5T10 Linker/Locator Dptions [BLINEYZ2.PJT]
Reserve | Small todel I Lizting | Mizcelaneous
Format | Linker/Lozatar Mernory Specialz

— Memory and Classes Specification
[~ Check whether all classes have a class range
[ Allow ROM zections in internal Rk
[ Selected CPU determines total size of mermany

Si2E of memen: I
ROM areals): address1-address2.. .
| 0h-ODFFFR
BaM areals): address]-address2....
|DFDDDh-DFFFFh,DBDDDDh-DBSFFFH

Clazs ranges: clasz-name,...[address]-addressZ, ]

QK. I Abbrechen

Defaults Hilfe
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» Enter EDE|Linker/Locator Options|Small Model Menu select
Linear: 48K linear near data anywhere in memory and 16K in
page 3 and specify First page of 48K range in Small Linear
model: 020h

C166/5T10 Linker/Locator Options [BLINKY2 FJT]

Format Linker/Locator I Memary I Specialz
Feserve Small Model | Listing I Miscellanenus

r— Small Madal ¥ ariatts

= Default G4K linear near data in first segmant
' Linear: 48K linear near data anywhere in memory and 16K, in page 3
 Paged: 48K paged rear data in arw 3 pages and 16K in page 3

DPPF azsigments for Small Linear model
First page of 48K range in Small Linear model: 20H

[DPP assigments for Small Paged modsl

Fage aumber fon DEE; IU
Eage rumten fon EETE |-|
Eage numten fon DERE: |2

0K | Atbechen |  Defauts | Hife |

The Linker options are now suitable for the Blinky2 project, enabling
you to build an absolute object file without taking into account
debugging settings. The options lead to the generation of a *.map
map file with included memory map.
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3.6 Building the Project

You are now ready to run the compiler and linker using the Make
utility.

Click on the Execute ‘Rebuild’ Commandon from the
EDE tool bar or open Projectand select Rebuild

If the program specified (blinky2.c) contains any errors, they will

be shown in the Build Output window on the screen.

If there are no errors, the code is assembled and linked and the ex-

ecutable code is ready to be downloaded to the board. No errors
found.is shown in the bottom line. The code to be downloaded to
the board will be the name of the project with .hex as filename
extension (in this case blinky2.hex).

Note that a machine-readable, executable hexfile has been created.

Other files (e.g. assembler input files *.src, list files *.Ist and map
file *.map) are created to help the debugging or troubleshooting
and error searching process.

If alist of errors appears, use the editor to correct the error(s) in
the source code and save the file and repesat this section.

3.7 Downloading the Output File

3.7.1 Downloading with FlashToolsfor DOS

Exit TASKING EDE environment.

Reset the target hardware and force it into Flash programming
mode by simultaneously pressing the Reset (S1) and Boot (S2)
switches on the Development Board, releasing first the Reset (S1)
and then the Boot (S2)switch

Start FlashTools for DOS for your nanoMODUL-164 by selecting
either the FlashTools (COM1pr FlashTools (COMZ2)con within
the PHYTEC Rapid Development KitjnanoMODUL-1@4gram
group. Which icon to choose depends on the serial port used to
connect to the target system.

If you have a nanoModul-164 with 1 MB SRAM or 1 MB Flash use
theicon’sFlashTools Max (COML1) or FlashTools Max (COM2).
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* FlashTools will be loaded to the RAM of the nanoMODUL-164.
The active loading process isindicated by arotating cursor bar.

"% Flasht [COM2)

FLASH-TERMINAL U1.43
<G> PHYTEC MeBtechnik GmbH 1997

USING COMZ: AT 968@ BAUD
Loading Flash-Utilities: ~_

» After the loading process has finished the main menu appears on

the screen.

"% Flasht [COM2)

Cc» 1997, PHYTEC MeBtechnik GmbH. D-5512% Mainz

Flash-Devices:
Flash-Area:
Software—Protected-fAreas

Mo—-Access—Areas

Flash status information
Erase entire Flazh-frea
Erase partial Flash-Area
Load INTEL-Hexfile
Software—Reset

Run from address

Erase, Load and Software—Reset

> Command:

: none
2: none

: none
: BAEFABH-BAFFFFH

AMD 29F2@AB
BBPAeEH -B8?FFFFH

 Enter 2’ to choose thd&rase entire Flash-Area command and
enter 'Y’ to confirm deletion of all unprotected sectors of Flash
memory. You can see the Flash sectors being erased in the
FlashTool window. When all sectors are erased, the main menu

reappears.

* Enter ‘4’ to choose théoad INTEL-hexfile command and press
function key <F2> to specify the input file.

952
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* Thehexfile for download was created during the Make process and
is located in the folder of the Blinky2 project. Enter the correct
drive and path to the Blinky2 hexfile (default location
C:\PHYBasic\nM 164\Demos\Tasking\Blinky2\blinky2.hex) The
download immediately starts. You can watch the process of the
download in the FlashTools window as code transmits via the
RS-232 connection from the host-PC to the on-board Flash:

M2 Flasht [COM2)

Input File: c:srapidkitsproducts’modulsnmibédsdemossblinky2sblinky2 _hi6
Press {F2»> to download a HEX-file when using FLASHT
Waiting for INTEL-Hex File...

>>:B20000040000FA

>>:A200040ACEBA2F

>>:100886 ABBFEEBEEA ERBG EAR?EBFABS611878FA464F
>>:1000160AFAS726F4ES6E38538DF7AFEAEARGEAAT?4E
>>:180026BBEEEEBE6 118 7AFA46 FA5 726 F4F2243851F4
>>:048836BB8DF?BDE?4E
>>:10B83ARBASSAASASBABGIF1D1AB6AA121ABYBAFF2D
>>:10804ABRBAB?A484E6BABCFAECBBBBRAEL A1 BRBA1E
>>:10085APBEGH2 2ABAEL BEBAFCES 4A BS BS E6 FAAAT BD5
>>:10086ABBELF?BBBAEL FEBARAFA18"70192D29ERASFD
>>:18807000DCA??E282D25FA32DCAY?848AAF21 BEAGAL
>>:10008ABBAAF2BEFAFA347C330EF306 F30AFDEALSAD
>>:10089ABB4C5491568685BB8530841 2821 3DF3BDE?S1
>>:1000ARBADCAZ??838DC44B7A3A331134A76F300C

If the selected Flash bank into which you wish to download code

was not empty (i.e. erased), a warning dialog box will appear,
indicating “!!! Target address location not emptyxx’ where

XxXxx is the erroneous address. In this case, press the <Space> bar to
return to the main menu (this may take some time) and select the
(2) Erase entire Flash-Area from the main menu to erase all
unprotected sectors of the Flash memory. Then repeat the download
procedure.

» After the download is finished, FlashTools will return to the main
menu automatically.

* Press function key <F1> and select ‘Y’ to confirm that you wish to
exit FlashTools.

* Press the Reset button (S1) on the Development Board

 If the modified hexfile properly downloads and executes, the LED
should now flash in a different mode with different on and off
durations.

You have now modified source code, recompiled the code, created a

modified download hexfile, and successfully executed this modified

code.
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3.7.2 Downloading with FlashTools for Windows

» Exit TASKING EDE environment.

* Render the target hardware and force it into Flash programming
mode by simultaneously pressing the Reset (S1) and Boot (S2)
switches on the Development Board, releasing first the Reset (S1)
and two or three seconds later, releasing the Boot (S2) switch

o Start FlashTools for Windows

o At the Seria Interface tab of the FlashTools for Windows
Worksheet, specify the proper serial port and transmission speed
for communication between host-PC and target hardware and click
the Load Flashtools button to transfer the modul based part of the
FlashTools for Windows to the target hardware.

o Select the right protocol (default RS232) for further use of the
FlashTools for Windows.

* Returning to the FlashTools for Windows Worksheet, choose the
Sectors Utilities tab, highlight Sector #0 in the Sectors Erase
section of the tab and click on the Erase Sector(s) button to erase
this memory sector

 Wait until the status check in the lower left corner of the
FlashTools for Windows Worksheet finishes, returning the
connection properties description to the lower left corner of the
window

» Next choose the File Download tab and click on the File Open
button

» Type the complete pathway and name of the file you wish to
download
C:\PHYBasic\nM 164\Demos\Tasking\Blinky2\blinky2.hex
directory (default location)

» Click on the Download button and view the download procedure
to the board in the status window

e Returning to the Communication tab, click on the Disconnect
button

* Pressthe Reset button (S1) on the Development Board.
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» If the modified hexfile properly downloads and executes, the LED
should now flash in a different mode with different on and off
durations.

Y ou have now modified source code, recompiled the code, created a
modified download hexfile, and successfully executed this modified
code.

3.8 ‘Hello’

A return to the “Hello” program allows a review of how to modify
source code, create and build a new project, and download the
resulting output file from the host-PC to the target hardware. For
detailed commentary on each step, described below in concise form,
refer back to the “Blinky” example starting aection3.1

3.8.1 Creating a New Project

o Start the TASKING EDE environment and close all projects that
might be open.

» Open the Project menu and create a new project called hello2.pjt
within the existing project folder
C:\PHYBasic\nM164\Demos\Tasking\Hello2
(default location) on your hard drive.

* Add hello2.c, serio.c and start.asm from within the project folder
to the project hello2.pjt.

At this point you have created a project called hello2.pjt consisting of
C source files called hello2.c, serio.c and an assembler file called
Start.asm.
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3.8.2 Modifying the Example Source

* Open the project window.
* Open thefile hello2.c from within the project window.
» Usethe editor to modify the printf command:

printf ("\x1AHello Wrld\n")

to

printf ("\x1APHYTEC... Stick It Inl\n")

* Savethe modified file under the same name hello2.c.

3.8.3 Setting Tool Chain Options

The tool chain options can be set similar to the settings for the
Blinky2 project described in chapter 3.5.

3.8.4 Building the New Project

» Build the project

» |If any source file of the project contains any errors, they will be
shown in an error dialog box on the screen. Use the editor to
correct the error(s) in the source code and save the file and repeat
this section.

» |f there are no errors, the code is assembled and linked and the
executable code is ready to be downloaded to the board.

56 O PHYTEC MeRtechnik GmbH 1999  L-455e 1



Getting More Involved

3.8.5 Downloading the Output File

3.8.5.1 Downloading with FlashToolsfor DOS

* Reset the target hardware to put it in Flash Programming mode by
simultaneously pressing the Reset (S1) and Boot (S2) switches on
the Development Board and then releasing first the Reset (S1) and,
two or three seconds later, release the Boot (S2) switch

o Start FlashTools for DOS for your nanoMODUL-164 by selecting
either the FlashTools (COM1) or FlashTools (COM2) icon within
the PHYTEC Rapid Development KitjnanoMODUL-164 program
group. Choose the icon that corresponds to the serial port used on
your host-PC to connect to the target system.

If you have a nanoModul-164 with 1 MB SRAM or 1 MB Flash
use the icon’s FlashTools Max (COM1) or FlashTools Max
(COM2).

* FlashTools will load to the RAM of the nanoMODUL-164. The
active loading process is indicated by a rotating cursor bar.

» After FlashTools has loaded, the main FlashTools menu appears
on the screen.

 Enter 2’ to choose thd&rase entire Flash-Area command and
enter ‘Y’ to confirm erasure of all unprotected sectors of Flash
memory. You can see the Flash sectors being erased in the
FlashTools window. When the all sectors are erased, the main
FlashTools menu reappears.

* Enter ‘4’ to choose théoad INTEL-hexfile command and press
the function key <F2> to specify the input file.

» The hexfile for download was created during the Make process
and is located in the folder of thello2 project. Enter the correct
drive and path to theHelo2 hexfile (default location
C:\PHYBasic\nM164\Demos\Tasking\Hello2\Hello2.hex)  and
press <Enter>. The download immediately starts. You can watch
the download in the FlashTools window as code transmits via the
RS-232 connection from the host-PC to the on-board Flash
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At the end of the download the main menu reappears and the
downloaded code can be executed.

If the selected Flash bank into which you wish to download code

was not empty (i.e. erased), a warning dialog box will appear,
indicating “!!! Target address location not emptyxx’ where

XxXxx is the erroneous address. In this case, press the <Space> bar to
return to the main menu (this may take some time) and select the
(2) Erase entire Flash-Area from the main menu to erase all
unprotected sectors of the Flash memory. Then repeat the download
procedure.

After the download is finished, FlashTools will return to the main
menu automatically

Press function key <F1> and select ‘Y’ to confirm that you wish to
exit FlashTools
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3.8.5.2 Downloading with FlashTools for Windows

* Exit TASKING EDE environment

» Reset the target hardware to render it in Flash Programming mode
by simultaneously pressing the Reset (S1) and Boot (S2) switches
on the Development Board and then releasing first the Reset (S1)
and, two or three seconds later, release the Boot (S2) switch

o Start FlashTools for Windows

o At the Seria Interface tab of the FlashTools for Windows
Worksheet, specify the proper serial port and transmission speed
for communication between host-PC and target hardware and click
the Load Flashtools button to transfer the modul based part of the
FlashTools for Windows to the target hardware

o Select the right protocol (default RS232) for further use of the
FlashTools for Windows

* Returning to the FlashTools for Windows Worksheet, choose the
Sectors Utilities tab, highlight Sector #0 in the Sectors Erase
section of the tab and click on the Erase Sector(s) button to erase
this memory sector

 Wait until the status check in the lower left corner of the
FlashTools for Windows Worksheet finishes, returning the
connection properties description to the lower left corner of the
window

* Next choose the File Download tab and click on the File Open
button

» Type the complete pathway and name of the file you wish to
download
C:\PHYBasic\nM 164\Demos\Tasking\Hello2\Hello2.hex
directory (default location)

» Click on the Download button and view the download procedure
to the board in the status window

* Returning to the Communication tab, click on the Disconnect
button

» Exit the FlashTools for Windows.
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3.8.6 Starting the Terminal Emulation Program

o Start the HyperTerminal and connect it to the target hardware
using the following COM parameters. Bits per second = 9600;
Data bits = 8; Parity = None; Stop Bits = 1; Flow Control = None

* Resetting the Development Board (at S1) will execute the
hello2.hex file loaded into the Flash.

» Successful execution will send the modified character string
‘PHYTEC...Stick it in!’ to the HyperTerminal window.

« Click the Disconnection icoi ] ..

» Close the HyperTerminal program

You have now modified source code, recompiled the code, created a
modified download hexfile, and successfully executed this modified
code.
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4 Debugging

The TASKING debugger has two possible modes:

» the CrossView Pro ssimulator debugger environment is a software
debugger and simulator

» the CrossView Pro ROM monitor debugger communicates with
the target hardware via a monitor kernel that is downloaded to the
RAM on the target system

This example utilizes the CrossView Pro ROM monitor debugger
debug environment, which automatically downloads a special monitor
kernel to the target hardware using the Bootstrap mode.

4.1 Creating a Debug Project and Preparing the Debugger

Create a new project in C:\PHYBasic\nM164\Demos\Tasking\xvw
folder named xvw. Add the files Start.asm, Addone.src and Demo.c
to the project and load Demo.c in the editor (Project|Load Files...).

To be able to debug an application on target hardware the complete
application (code and data) needs to be loaded into the target
hardware’s RAM. Therefore the application needs to be rebuild with
different settings compared to the stand-alone running version.
Compared to the Blinky2 example settingee(chapter 3.5) the
changes are listed below.

» EDE]|Linker/Locator Options|Format select IEEE-695 for
TASKING CrossView Pro and other ICE vendors (.ABS)

» EDE]Linker/Locator Options|Memory: No entries necessary in
ROM/RAM areas

o EDE]Linker/Locator Options|Small Model select Default: 64K
linear near data in first segment

* Rebuild the project
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Since the required files for the download are specific to one specific
target hardware the appropriate selection has to be made in
EDE|CrossView Pro Options|Debugger. It has to be set to ROM/RAM
Monitor. After this the target hardware can be selected in the
ROM/RAM Monitor Board menu. In this case: Phytec kitCON-164
since the settings are compatible to the nanoMODUL-164.

C166/5T10 CrossView Pro Debugger Options [BLINKYZ2.PJT] E1

Debugger | Cummunicationl Loggingl Miscellaneuusl

r— Execution Ervironment
= Simulatar

—Hardware Targets

ROk /Fék bonitar Board: Phytec KitCON-164

| el Eireztait: Bl atar:

Target Eantiguratiarnfie: I

0k | abbrechen | Defauks | Hire |

The baudrate plus COM port can be set in EDE|CrossView Pro
Options|Communication menu.

C166/5T10 Crozs¥iew Pro Debugger Options <YW PJT]

Debugger  Communication | Loggingl Miscellaneousl

— ROM/Rakd bMonitor Communications setup

LCommunication type:

Senal port:

Baud rate:

TERAR ezt mame:
TIEEYE gort mumber:

(L | Eratrdrate:
(51 | idErhitier:
(5l | pnts

Ok | ébbechen | Defauts | Hire |
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4.2 Preparingthe Target Hardwareto Comunicate with
CrossView Pro

*  Set the Jumpers on the Development Board as indicated below.

JP3 JPS JPB
PORTXYl O(wm |0 O} O]

EEGE ] -|7>
JrP2  JP4 JP7
NUMPORTI1

Figure4:  Suitable Development Board Jumper Settings for Debugging

* Ensure that the target hardware is properly connected to the host-
PC and a power supply

* Reset the target hardware and put it in Bootstrap mode by
simultaneously pressing the Reset (S1) and Boot (S2) switches on
the Development Board and then releasing first the Reset (S1)
and, two or three seconds | ater, release the Boot (S2) switch

Since the required microcontroller portion to communicate with
CrossView Pro will be automatically downloaded by CrossView Pro
using the Bootstrap mode there is no further preparation of the target
system.
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4.3 Startingthe Debugger

 To start the TASKING debug environment, click the debugger

icon @ on the EDE toolbar.

e The CrossView Pro debugger will download the monitor program
automatically via bootstrap mode. Then the current opened project
is downloaded.

* A CrossView Pro window similar to that shown below appears.

'#; CiossView Pro C166/ST10 (DEMO) - 3vw_abs [_[=]=]
Eile Edt Search Hun Debug Data Options ‘iew ‘window Help

4

HELP

Ell| & ;?:E3|¢E|EE‘°E_AL:3
2o | ovem | e | eree | o

nnnnnnnnnnnn Gn Go | s 0 | RET

P'
Esrl n:sn

)

xnc xmm GOBE

Data =10] ] .SDUICE demo.c [_[O]x]
m Nal@ F.: [ Bl
MEM | SET | oo | o m\n wm: GD s'n:p STER :xpn :xpn rum: cmm cmm EDIT EDIT
[Dw1ad Imam JISourcelmes JISoulcelmestep J
void myputs (char *);
void wygetchar (char %);
long factorial (int):
woid  main(woid)
> Slack o=l E)
int loopvar; /% the loop counter
% | rew : g L = 0; ki
BP+ | CALL | +BP | @5TK| @3STK char owar; /% sample char wariabl
0 main() [-ydemo.c:56]

initval = 17;

if {inirtwval > recordvar.a)

{

sum = 0;

Command: CrossYiew M= EE || # Memory & Register

> _EXIT bi =

__EXIT bi i

> prst = =

" Eva_tmEmsT: mes_csT address R1D ELL EE 13 -oo00

>3 0x127 0x0L |0xFA |0x00 |0x28 Rl4 :m FoR WA PEA- D0 BPRT-AAOL

naingse: lonyg s = 0 j Oxlzb 0L |oxFh |ow00 |owaC DPP2=0002 DPP3=0003 P los00)
ILVL=00 TFR =0000 5P =[gge cP =gy

et il 0x12£ 0x01 |0xFA |0x00 |Dx30 MOE 0000 ML 0000

5 =1 | 133 0x0L |0xFA |0x00 |0x34

wr Execute Halt

The window marked “Source: demo.c"is the Debug window. The
Command: CrossViewindow can be used to enter commands.
You may need to open, resize and /or move some windows to
make your screen look something like the screen capture. You
may have to open any invisible window by opening the View
menu and selecting the window to view.

» For troubleshooting please refer to Append#, Troubleshooting
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4.4 Usingthe TASKING CrossView Pro Debug Features

4.4.1 Breakpoints

e Click on a memory location such as line number 69
for (loopvar = O; loopvar <= 8; ++loopvar). A frame appears
marking this position.

* You can click on Run to cursor & to reach this point or you can
set a breakpoint by pressing the green button to the left. Set a
breakpoint here. The green button will become red to indicate the
first breakpoint.

» Click on Go and the program will run and stop at the breakpoint.

» Click on the breakpoint again to removeit.

4.4.2 DataWindow

 If not aready visible activate the data window by selecting
View|Data

» To watch the value of variable initval either double click on the
variable in the source window or press the New button in the data
window and type in the name of the variable. Then select Watch
and Close to display the variable in the data window.

» To change the value of avariable just double click on it in the data
window or use the command line e.g. initval = 10 to set the value
to 10

» Structures can be viewed/modified in a similar way. Just double
click on recordvar and select watch to display the structure in the
data window. A ‘+’ sign to the left shows a possible ‘expansion’ of
the value. A double click orecordvar structmembeb shows the
valuerecordvar.b is pointing at. Now the ‘+’ sign is exchanged by
a ‘- sign which shows thatecordvar.b is expanded and a double
click on it switches back to the ‘compact’ form.
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4.5 Single Stepping

» CrossView Pro uses Sep (into function calls) to single step one
instruction at atime. Step (into function calls) is also used to enter
afunction in the same fashion.

» Sep (over function calls) means to skip over a function that you
are not interested in.

» Return fromfunction is used to exit a function you are currently in.
Return from function is very useful if you find yourself in a
function you are not interested in and need to return quickly to
your intended function.

* If CrossView Pro gets stuck, execute a reset using the Reset

application (but do not run) button in the top tool bar A Y ou can
also use the hardware reset button on the board.

* As you step through the program - the appropriate values in the
Register window will change color as their values are updated.

45.1 Memory Window

e If the Memory Window is not already visible, activate it by
selecting View|Memory from the CrossView Pro tool bar.

 The Memory Window can be configured by pressing the Setup
Memory Display button in the memory window

* Enter Sart address: 0x1000 in Memory Window Setup menu and
Base Type Long. The addresses displayed in the Memory Window
should change starting at this address. This is the memory area for
the long array table. The recursive calculated factorial values of
the variable loopvar are stored in this array. Single step through
the for loop: for (loopvar = O; loopvar <= 8; ++loopvar).
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45.2 Stack Window

 If not aready visible view the Stack Window by selecting
View|Sack.

» The Stack Window shows the current contents of the stack after
the program has been stopped.

» The Stack Window displays the following information for each
stack level: The name of the function that was cdled, all
parameters specified to the function and the line number in the
source code from which the function was called.

e Stepping into the factorial calculation table] loopvar | =
factorial(loopvar); gives a good impression of how the Stack
Window works.

45.3 Simulated 1/0

o Simulated 1/0 is activated by default. Stream O is used for input
and stream 1 is used for output. This feature lets you observe and
simulate the input and output of your program before the hardware
peripherals arein place.

» To activate the ssimulated 1/0O streams display in CrossView Pro
select Debug|Smulated I/0O Setup and double click on 0 and 1 in
the stream Nr column.

* Now set abreakpoint at line myputs("fail\n"); and press Go.

* Press Sep (over function calls). A new window should pop up
which shows the contents of SIO stream: 1 (fail).

» The program now hangs in an endless loop while (loopvar) since
loopvar is never zero.

» Set the variable loopvar to zero by modifying it's content to reach
the end of the program (which includes a simulated input
demonstration too).
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4.6 Resetting CrossView Pro and the nanoM ODUL -164

* The CrossView Pro RAM/ROM monitor debugger: The Monitor
runsin the target hardware. When the Reset the application (but do
not run) button is pressed the IP is set to zero. This command does
NOT perform a reset of the target system, that is, no registers are
modified except for the program counter. When the Reset target
CPU/system (but do not run) button is pressed the target is
initialized according to the power-up sequence for the processor.
Almost all registers, including the system stack pointer and
program counter are initialized.

 The PHYTEC Development Board does not have a hardware NMI
button. A NMI is the most reliable way to stop a running program.
This is even more important when you are using the Bootstrap
version of the Monitor because it is difficult to re-synchronize
CrossView Pro and the monitor program. For example, it is not
possible for CrossView Pro to re-synchronize automatically by
pressing the hardware-reset button (S1) if the monitor has been
downloaded with the Bootstrap Loader. It must be restarted
manually by setting the board in bootstrap mode and downloading
the monitor program again.

68 O PHYTEC MeRtechnik GmbH 1999  L-455e 1



Advanced User Information

5 Advanced User Information

This section provides advanced information for successful operation
of the nanoMODUL-164 with the TASKING software tool chain.

5.1 FlashTools

5.1.1 FlashToolsfor DOS

Flash is a highly functional means of storing non-volatile data. One of
its advantages is the possibility of on-board programming.
Programming tools for the Flash device are delivered with the
nanoMODUL-164 in the form a set of executable and binary files to
run under DOS. This tools make use of the Bootstrap mode to transfer
executable code to the nanoMODUL-164 that, in turn, download user
code into the Flash. Additionally, the re-programmable Flash device
on the nanoMODUL-164 enables easy update of user code and the
target application in which the nanoMODULI-164 has been
implemented.

Currently the nanoMODUL-164 can be populat with three different
sized Flash devices. a 29F200 with 256 kByte, a 29F400 with
512 kByte or a 29F800 with 1 MB.

FlashTools aways uses the Bootstrap mode to transfer the required
microcontroller firmware to the nanoMODUL-164. Hence, thereis no
restriction in using the Flash memory for storing user code.
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Before Flash programming FlashTools will adjust the internal Chip
Select Unit and the bus configuration of the microcontroller during
the Bootstrap download. This results in the following programming
Memory-Model:

¢ Flash addressable at 00:0000H-07:FFFFH
(up to 512 kByte Flash)

¢ RAM addressable at 08:00000H-0F:FFFFH
(up to 512 MB RAM)

If you have a nanoModul-164 with 1 MB SRAM or 1 MB Flash the
Memory-Model is different:

RAM from 0x000000 to OXOFFFFF,
ROM from 0x1000000 to Ox1F7FFF).

Using the Bootstrap mode to transfer the required microcontroller
firmware to the nanoMODUL-164 the FlashTools maintains its
independent Flash programming capability.

5.1.2 FlashToolsfor Windows

Flash is a highly functional means of storing non-volatile data. One of
its advantages is the possibility of on-board programming.
Programming tools for the Flash device are delivered with the
nanoM ODUL-164 in the form a set of executable and binary files that
run under Windows9x/NT. These tools make use of the Bootstrap
mode to transfer executable code to the nanoMODUL-164 that, in
turn, download user code into the Flash. Additionally, the re-
programmable Flash device on the nanoMODUL-164 enables easy
update of user code and the target application in which the
nanoM ODUL -164 has been implemented.

Currently the nanoMODUL-164 can be populat with three different
sized Flash devices. a 29F200 with 256 kByte, a 29F400 with
512 kByte or a 29F800 with 1 MB.
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FlashTools aways uses the Bootstrap mode to transfer the required
microcontroller firmware to the nanoMODUL-164. Hence, thereis no
restriction in using the Flash memory for storing user code.

Before Flash programming FlashTools will adjust the internal Chip
Select Unit and the bus configuration of the microcontroller during
the Bootstrap download. This results in the following programming
Memory-Model:

¢ Flash addressable at 00:0000H-07:FFFFH
(up to 512 kByte Flash)

¢ RAM addressable at 08:00000H-0F:FFFFH
(up to 512 MB RAM)

If you have a nanoModul-164 with 1 MB SRAM or 1 MB Flash the
Memory-Model is different:

RAM from 0x000000 to OXOFFFFF,
ROM from 0x1000000 to Ox1F7FFF).

Using the Bootstrap mode to transfer the required microcontroller
firmware to the nanoMODUL-164 the FlashTools maintains its
independent Flash programming capability.
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5.2 Start.asm

The code within the assembly file start.asm and it's include files is
responsible for the initial controller configuration and the startup
initialization of your C project. This includes adjusting the properties
of the external bus signals and Chip Select signals, setting of the
system stack, initialization of variables and clearing of memory areas.

This code will execute prior to the execution of user code. The startup
code occupies the Reset Vector of the application, which is the
location where the microcontroller starts execution after reset
(0x0000). After performing the initialization steps your individual
main() function is called by the startup code.

The configuration of the startup code is done via macro preprocessor
defines which are generated automatically by EDE according to the
settings inEDE|CPU Options.

Because the startup code is modified by macro preprocessor defines it
IS not necessary to copy the start.asm file (located in \lib\src folder)
into the project folder. But it needs to be added to the project files.
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5.3 Linking and L ocating

The Linker has to combine several relocateable object modules
contained in object files and/or libraries to generate a single absolute
object.

In addition the Linker must locate several segments of code type,
constants and data to fixed address locations within the address range
of the microcontroller: This ensures the natural or explicitly declared
properties of these segments.

Data segments must always be located in Random Access Memory
(e.g. RAM), code and constant segments should be located in any
kind of non-volatile memory (e.g. Flash). The C166 family has a von
Neumann architecture which uses the same read signal to fetch data
and also code or constants. To distinguish between non-volatile and
modifiable memory, physically different memory devices must be
addressable within different address ranges. A list of the compiler
generated section names can be found in TASKINGs C Compilers
User’s Guiden chapter 3.2.2Section Allocation

It is required that all RAM data sections are located to any internal

RAM of the C164 or to any external RAM of the nanoMODUL-164.

All ROM code and —data sections must also be located to any internal
non-volatile memory (e.g. Flash, OTPROM) of the C164 or any
external Flash memory of the nanoMODUL-164.

The small Memory-Model which is the only one supported in the eval
version of the TASKING C166/ST10 toolchain requires a special
treatment of near RAM- and ROM-data sections. More detailed
information on this subject can be found in TASKINGEompilers
User’s Guidein chapter3.2.1.2 Small Memory-Model.

To ensure proper execution of your application you must take into
account the runtime Memory-Model when linking and locating. This
means that you must instruct the Linker/Locator where to assume
externa RAM for locating data classes and Flash for locating code
and constant classes.
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We recommend that you generate a *.map file for your project and
inspect the memory map information within this file. Accurately
compare this information to the physical Memory-Model resulting
from your settings selected within the EDE|CPU Options menu.

5.4 Debugging Using Monitor Kerne

Whenever you decide to use the CrossView Pro ROM monitor
debugger to debug your application, some specia precautions must be
taken into consideration to ensure proper code execution of your
application.

Your application and the ROM monitor kernel contained in the files
b167nrb.sre and m164r.sre must share some memory locations within
the target system. If you do not consider the physical Memory-Model
aready claimed by the kernel and the memory requirements of the
kernel, you may get conflicts in memory use. This typically leads to
variables containing not their assigned value, functions returning bad
results and modified code.

To prevent this kind of conflicts you can instruct EDE to reserve the
memory areas needed by the monitor kernel. This is done in
EDE|Project Options|Sartup menu by checking the ROM or RAM
monitor on evaluation board box.

To obtain information about the memory requirements of the Monitor,
you can take alook at Reserve memory for ROM & monitor resour ces:
in EDE|Linker/Locator Options|Reserve menu. In addition the
monitor uses the NMI and the serial interrupt. This interrupts may not
be used by your application.
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5.5 Using ROM Debug Monitor in Flash Memory

It is also possible to load the monitor kernel into Flash memory. In
this case the bootstrap mode is not necessary anymore since the
monitor program is running immediately after reset. For more
information about the monitor kernel in Flash memory you can take a
look into the Addendum: C166/ST10 Family Target Boards chapter
51.2 ROM Debug Monitor Using Dual Vector Table of the
CrossView Pro Debugger User’s Guide

The sourcefiles of the monitor program are included in the full
version of the product. The monitor kernel is royalty free and may be
included in the customer application.
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Appendices

A Troubleshooting

A.l Initialization Error: ROM Monitor DLL Could not
Initialize or Accessthe Target Board

» board may not be in bootstrap mode. Try to activate the bootstrap
mode again and press Retry button.

» check for correct power supply and serial connection

* the selection in ROM/RAM Monitor Board may be wrong in
EDE|CrossView Pro Options|Debugger menu

» the baudrate in EDE|Cross View Pro Options|Communication may
be set too high. With ‘default’ oscillator frequencies normally the
maximum value is 38400 baud.

» the wrong COM port may be selected BDE|Cross View Pro
Options|Communication menu

* the serial FIFO buffer in Windows 95 can cause transmission
problems. CrossView Pro may have problems completing the
communication initialization process. This can be intermittent. The
FIFO can be disabled undetControlpanel|System|Device
Manager|Port Settings|Advanced. Make sureUse FIFO buffers in
this menu is not activated.

A.ll  Program Download Never Stops

» the downloaded program may overwrite the monitor kernel. Verify
whetherROM or RAM monitor on evaluation board is checked in
EDE|Project Options|Sartup menu or take a look into the .map
file of your project.

» the address window settings may be wrong. No address window
should be activated. Check BusconX and AddrselX settings in
EDE|CPU Options.
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A.lll  Placing Code Breakpoint at OXXXXXXX Failed: Memory
not Writeable

When the CrossView Pro ROM monitor debugger is used the
complete application which will be debugged must be allocated in
RAM area. The error message is generated because parts of the
application are allocated in read only memory. Y ou can verify this by
checking the projects mapfile (.map).
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