P EG

y

Using PHYTEC FlashTools 3 and the Keil pVision2 Software
Evaluation Development Tool Chain

ckStart Instructions

Note: The PHY TEC Spectrum CD includes the electronic version of
the English phyCORE-XC167 Hardware Manual

Preliminary Edition: July 2003

A product of a PHY TEC Technology Holding company




phyCORE-XC167 with XC167Cl QuickStart 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 MefRtechnik 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 2003 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-K och-Str. 39 203 Parfitt Way SW, Suite G100
D-55129 Mainz Bainbridge Island, WA 98110
GERMANY USA

Ordering +49 (800) 0749832 1(800) 278-9913

Information: | order@phytec.de sales@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

Preliminary Edition: July 2003

© PHYTEC Meftechnik GmbH 2003 L-649e_0


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

Contents

1 Introduction to the Rapid Development Kit .......ccccovvvvrcieniieicennnnnnen 1
1.1 Rapid Development Kit Documentation ...........cccccceveieeecveesnnenne 1
1.2 Overview of this QuickStart Instruction...........ccccceeeeveeeiiieeevneenn, 2
1.3 System ReqQUITEMENTS ......c.coeiveeeiee e 3
1.4 The PHYTEC phyCORE-XCLE7 ......cceecvverirriinieeieninseeie s 4
1.5 The Keil pVision2 Software Development Tool Chain............... 7
2 GEting StArted......cccoeeiee e 11
2.1 Installing Rapid Development Kit Software............ccccevvvvvvvvnnnnn. 11
2.2 Interfacing the phyCORE-XC167 to a Host-PC...........ccccceeenn. 18
2.3 Starting PHYTEC FlashTooIs 3 ..o 20
2.4 Downloading Example Code with FlashTools 3..........cccccvvene. 21
2.4. 1 "BlNKY" oottt —————————— 27
2.4.2  "HEIlO"..ooooeeiieeeeeeeeeeee 29
3 Getting More INVIOVEd ... 35
3.1 Starting the pVision2 Tool Chain........ccooovvviiiiiieeiie e 35
3.2 Creating a New Project and Adding an Existing Source File.....36
3.3 Modifying the Source Code...........coiiiiiiiiiieeeecce e 42
3.4 Saving the ModificationS..........cccuuiiiiiieiiie e 43
3.5 Setting Options for Target .........ccceveviiiieiieiiie e, 43
3.6 Building the ProjecCt ........cccoveuiiii e 46
3.7 Downloading the OQUtput File ........cccovviiiiiiiii e 47
3.8 THeEllO" 48
3.8.1 Creating a New Project........ccccoevvvieviiiiiiieiiieeeeeee e 48
3.8.2 Modifying the Example Source.......cccccooeevvviiiieeveinnnnnnn. 49
3.8.3 Setting Target OPtioNS..........cuoiieeieiiiieeeeeiiieeeeeeie e eeens 50
3.8.4 Building the New Project ..........ccccovvevieiiiiieeeiieeeeeeen, 50
3.8.5 Downloading the Output File ...........ccccceevvivviiiiieeeeeenn. 51
3.8.6  Starting the Terminal Emulation Program..................... 52
VAR D T< o U T T 1 0o SO 53
4.1 Creating a Debug Project and Preparing the Debugger.............. 54
4.1.1 Creating a New Project........ccccevviiiiiiiiiiiiiiiiiiieeeeeeeeeeiinnns 54
4.1.2 Setting Options for Target.........ccevvvvvviiiiiieeeeeeeeeiiiinnn, 55
4.1.3 Preparing the Debugger.........ccccceeiiiiiiiiiiiiiiiiiiiin e, 59
4.2 Preparing the Target Hardware to Communicate with the
DT o]0 T [0 = SRR 61
4.3 Starting the DebUgQger......cooov i 61
4.4 Keil pVision2 Debug Features .........ccceevvviieiiiieiiiiiiiniieeeeeveeniinnnns 63
4.5 Using the Keil pVision2 Debug Features...........cccoeeeevvvvvieeeenenn. 65
4.5.1  Serial WINAOW .........oiiiiiiiiiiiiiiiiins e 65
4.5.2  BreakpoiNtS.....ccoooiiiiiiiiiiiiiiiiiie e 66

© PHYTEC Mefitechnik GmbH 2003 L-649e_0O 3



phyCORE-XC167 with XC167Cl QuickStart Instructions

45.3 Single Stepping and Watch Window...........ccccceeeueee.

4.6 Running, Stopping and RESELtiNG........ccccevvrreniieniieniiecie s

4.7 Resetting the Debugger and the phyCORE-XC167 ...............

4.8 Changing Target Settings for the "Executable Version"........

5 Advanced User INformation........cccceevemiieniieniiesiiesiee e e e
51 HashTooIS3 ...

5.2 Start PC-XCLB7.866 .......ccevererrerieriirenieesiesieeeeseesseseeseeseenns

5.3 Linking and LOCALING ......c.eevveeieeeierciee e s e

5.4 Debugging Using Monitor Kernel..........ccccocoevceeveeieecceene

5.5 Demo for the Optional Ethernet Controller CS8900A-CQ....

AN AN o] o= [0 [ o0 3
ALl TroubleShOOtiNg.......ccccveieiiieiiecie e

Al.1 pVision2 Debugger in Monitor Mode.................

A.2 Monitor Configuration Error.........ccceeeeevvvevinnnns

Figures

Figure 1. phyCORE Development Board HD200 2.5V Overview
Figure 2: Default Setting for the phyCORE Development Board

HD200 2.5V ..o

Figure 3: Power CONNECION .......cccvvvviieeeeeeie e e e

© PHYTEC Mef3technik GmbH 2003

L-649e 0



Introduction

1 Introduction to the Rapid Development Kit

ThisQuickStart provides:

general information on the PHYTEC phyCORE-XC167 Single
Board Computer (SBC),

an overview of Keil's pVision2 software development tool chain
evaluation version, and

instructions on how to run example programs on the
phyCORE-XC167, mounted on the PHYTEC phyCORE
Development Board HD200 2.5V, in conjunction with Keil
software tools

Please refer to thphyCORE-XC167 Hardware Manufdr specific
information on such board-level features jasper configuration
memory mappin@ndpin layout Selecting the links on the electronic
version of this document links to the applicable section of the
phyCORE-XC167 Hardware Manual.

1.1 Rapid Development Kit Documentation

This "Rapid Development Kit" (RDK) includes the following
electronic documentation on the enclosed "PHYTEC Spectrum
CD-ROM™

the PHYTECphyCORE-XC167 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 phyCORE-XC161 in
conjunction with the Keil pVision2 software development tool
chain evaluation version
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1.2 Overview of thisQuickStart Instruction

This QuickStart Instruction gives a general "Rapid Development Kit"
description, as well as software installation hints and three example
programs enabling quick out-of-the box start-up of the
phyCORE-XC167 in conjunction with Keil pVision2. It is structured
as follows:

1) The"Getting Sarted" section uses two example programs:
Blinky andHello to demonstrate the download of user code to
the Flash device using PHYTEC FlashTools 3.

2) The "Getting More Invioved" section provides step-by-step
instructions on how to modify both examples, create and build
new projects and generate and download output files to the
phyCORE-XC167 using the Keil tools and FlashTools 3.

3) The "Debugging" section provides a third example
program - "Debug" - to demonstrate simple debug functions
using the Keil pVision2 debug environment.

In addition to dedicated data for this Rapid Development Kit, the
PHYTEC Spectrum CD-ROM contains supplemental information on
embedded microcontroller design and development.
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1.3 System Requirements
Use of this"Rapid Development Kit" requires:

* the PHYTEC phyCORE-XC167

» the phyCORE Development Board HD200 2.5V with the included
DB-9 serial cable and AC adapter supplying 5 VDC /min. 500 mA

* the PHYTEC Spectrum CD

e an IBM-compatible host-PC (486 or higher running at least
Windows95/NT)

For more information and example updates, please refer to the
following sources:

PTG

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

D> K EIL
SOFTWARE

http://www.keil.com
support@keil.com
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1.4 The PHYTEC phyCORE-XC167

The phyCORE-XC167 represents an affordable yet highly functional
Single Board Computer (SBC) solution in sub-miniature dimensions
(60 x 53 mm). It isintended for use in memory-intensive applications
running within a CAN bus system. The standard board is popul ated
with an Infineon XC167Cl controller as well as a Real-Time Clock
which can be buffered by an external battery.

All applicable data/address lines and signals extend from the
underlying logic devices to two high-density Molex SMT pin header
connectors (pin width is 0.635 mm/25 mil) lining the circuit board
edges. This enables the phyCORE-XC167 to be plugged like a "big
chip" into target hardware.

The standard module runs a a 40 MHz internal clock speed
(delivering 25 ns instruction cycle) and offers 512 kByte (up to
1.5 MByte) SRAM and 256 kByte (up to 2 MByte) Flash on-board for
DATA and CODE storage.

The module communicates by means of 2 RS-232 transceiver and
2 CAN bus interfaces. The optional CS8900A 10Base-T Ethernet
controller enables implementation of the module in embedded
Internet devices. The phyCORE-XC167 operates within a standard
industrial range of 0 to +70°C and requires only a 220 mA power
source.

PHYTEC FlashTools 3 enables easy on-board download of user
programs.

4 © PHYTEC Meftechnik GmbH 2003 L-649e_0
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phyCORE-XC167 (XC167Cl) Technical Highlights

SBC in subminiature dimensions (60 x 53 mm) achieved through
modern SMD technology

populated with an Infineon XC167Cl controller featuring two Full
2.0B on-chip CAN and operating in 16-bit, multiplexed bus mode
at 40 MHz CPU speed (25 ng/instruction cycle)

512 kByte (up to 1.5 MByte) external SRAM (up to 1 MByte can
be buffered with an optional lithium battery):

256 kByte (up to 2 MByte) external Flash memory supporting
on-board download of user code from a host-PC in conjunction
with PHY TEC FlashTools 31

no dedicated programming voltage required through use of 5V
Flash-devices

battery-buffered Real-Time Clock

two seria interface viaRS-232

optional Ethernet controller

16-channel A/D converter with 10-bit resolution

two 2.0B Full-CAN interfaces

requires adual power supply of 5VDC and 2.5 VDC/ <220 mA

1.

Please contact PHYTEC for more information about additional module configurations.
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The phyCORE Development Board HD200 2.5V, in EURO-card
dimensions (160 x 100 mm) is fully equipped with all mechanical and
electrical components necessary for the speedy and secure insertion
and subsequent programming of most PHYTEC phyCORE high-
density series Single Board Computers. Simple jumper configuration
readies the Development Board's connection to the
phyCORE-XC167, which plugs into the receptacle contact strips
mounted on the Development Board HD200 2.5V.

phyCORE Development Board HD200 2.5V Technical Highlights

* Reset signa controlled by push button or RS-232 control line
CTSO

» Boot signal controlled by push button or RS-232 control line
DSRO

» |low voltage socket for supply with regulated input voltage 5 VDC
» additional supply voltage 2.5 VDC
» two DB-9 sockets (P1A, P1B) configurable as RS-232 interfaces

 two additiona DB-9 plugs (P2A, P2B) configurable as
CAN interfaces

e smple jumper configuration alowing use of the
phyCORE Development Board HD200 2.5V with various
PHY TEC phyCORE high-density SBC's

* RJ45 Ethernet transformer module
» onecontrol LED D3 for quick testing of user software

e 2 x 160-pin Molex connector (X2) enabling easy connectivity to
expansion boards (e.g. PHY TEC GPIO Expansion Board)
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1.5 TheKaell pVision2 Softwar e Development Tool Chain

Keil uVision2 fully supports the entire Infineon C166 microcontroller
family. This includes a C compiler, macroassembler, Linker/Locator
and the Simulator and Target Monitor within th&ision2 IDE.
Specific chips supported are the 161, 163, 164-Cl, 165, 166, 167Cx
and XC16x. Future derivatives are easily accommodated due to the
flexible Keil C compiler design.

uVision2 supports all in-circuit emulators that adhere to the Infineon
OMF166 debugging specification. The Keil OH166 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 PHYTEC phyCORE-XC167 target board.

uVision2 consists of the following executables:

« C Compiler cl66.exe

e Assembler al66.exe

* Linker 1166.exe

e Converter oh166.exe

* pVision2 Uv2.exe (a Windows-based application)

Once installed, the default destination location for the DOS based
files is the C:\Kell\C166\bin directory while pVision2 is in
C:\Kell\Uv2. Access to these programs from Windows is
accomplished withuVision2. The entire tool set can be run from
uVision2 or directly from DOS with batch files. The evaluation
version is limited to 4 kByte of object code. Other than these
restrictions, all features operate normally.

© PHYTEC Mefitechnik GmbH 2003 L-649e_0O 7
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uVision2 IDE

puVision2 is a Windows-based Graphical User Interface for the
C compiler and assembler. All compiler, assembler and linker options
are set with smple mouse clicks. pVision runs under
Windows 95/98/Me, NT, 2000 and XP. This Integrated Devel opment
Environment (IDE) has been expressly designed with the user in mind
and includes afully functional editor.

All IDE commands and functions are accessible via intuitive pull-
down menus with prompted selections. An extensive Help utility is
included. External executables can be run from within pVision2, in-
cluding emulator software.

C166 C Compiler for the Entire Infineon 166/167 Family

The C166 ANS|I compiler and A166 assembler are designed
specificaly for the Infineon 161, 163, C164Cl, 165,166, 167, 167CXx,
XC16x and future derivatives. The C166 compiler easily integrates
into the Keil RTOS and interfaces and passes debug information to

the pVision2 Simulator and all in-circuit emulators. Extensions
provide access to on-chip peripherals.

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

A166 M acr oassembler

The Professional Kit (PK) macroassembler is included with the
PK Compiler package or is available separately. It is DOS-based or
can be run fronpVision2 and includes all utilities needed to complete
your project.

8 © PHYTEC Meftechnik GmbH 2003 L-649e_0
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Debug Environment

pnVision2 contains a software simulator supporting debugging either
via software on a host-PC or in target hardware. When operated in
conjunction with the Keil Monitor resident in target hardware
nVision2 enable the following debugging functions:

* run/halt,

» set breakpoints,

e examine/change memory,

* view the stack,

» view/set peripheral information
» apply virtual external signals.

nVision2 has a performance analysis feature to ensure your code runs
efficiently. In addition, pVision2 has a disassembler/assembler that
allows the modification of user code without recompiling. The
evaluation version of pVision2 is restricted to a 8 kByte in
manipulable code. Other than this restriction the evaluation tool chain
(EK) functions exactly as does the full (PK) 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 Keil products on the PHYTEC target board. The PK full
version has no restrictions and is fully ANSI compliant.

FR166 Full-Function RTOS for the Infineon C166 Family

The FR166 is a multi-tasking real-time operating system for the
Infineon 166 family. You can manage multiple tasks on a single CPU
making your programs much easier to develop. The RTX166 Full
includes CAN libraries. The RTX166 Tiny is a subset of the RTX166
Full and is included with all C166 C Compiler Kits. The EK version
of the tool chain does not include an RTOS.

© PHYTEC Mefitechnik GmbH 2003 L-649e_0O 9



phyCORE-XC167 with XC167Cl QuickStart Instructions

CAN (Controller Area Network) Library

The RTX166 Full RTOS supports CAN controllers with the included
libraries. The CAN libraries are sold with the RTOS and support
11- and 29-bit message identifiers. Keil 166 and 8051 C compilers
interface with the RTOS and CAN libraries. Keil supports all CAN
microcontrollers based on the Infineon C505C, C515C, C164-Cl,
C167Cx and XC16x. Future CAN products based on these 8051 or
C16x families are easily supported due to the flexible Keil Compiler
design.

10 © PHYTEC MeRtechnik GmbH 2003  L-649e 0
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2 Getting Started

What you will learn with this Getting Started exampl e:

» instaling Rapid Development Kit software

o starting PHYTEC's FlashTools 3 download utility

» interfacing the phyCORE-XC167, mounted on the Development
Board, to a host-PC

» downloading example user code in hexfile format from a host-PC
to the external Flash memory using FlashTools 3

2.1 Installing Rapid Development Kit Software

When you insert the PHYTEC 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
programstart.exe can be manually executed from the root directory of
the PHYTEC Spectrum CD.

© PHYTEC MeRtechnik GmbH 2003  L-649e 0 11
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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

Appli cation nte: ¥

l More Information :

e

» 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.

12 © PHYTEC MeRtechnik GmbH 2003  L-649e 0
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Choosze Destination Location

falder.

Setup will install the PHYTEC Products in the following folder.

To install to a different falder, click browse and select another

MOTE: “We sugagest that you install PHYTEC Products using the
default location [which will rezult in at least 5 directony levels).

IF pou wizh to ingtall to another location, the path length

should nat exceed 8 directary levels. A path of more

than 8 directary levels may not wark.

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

C:APHYB asic

" Destination Folder

Browse. . |

Caticel |

* 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 producks

x|

Select the PHYTEC products you want toingtall, clear the
productzs you do naot want bo install
LCompanents
|| phwCORE-DSA0C330 0k ﬂ
| | phwCORE-MPCERS 0k
| ] pheCORE-=C161 0k

= ORI E =
|| PROSy=-EC1131 programming systemn J

— Deszcription
Inztallz the componetnts for the Ch
phyCOREXC167 —lange"'
Space Required: 4428 K
Space Available; 1431952 k.
< Back I Meut = 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.

© PHYTEC Melfitechnik GmbH 2003 L-649e_0
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All software and tools for this phyCORE-XC167 RDK 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 a link
to the file on the Spectrum CD.

Inztall |

Do you want toingtall the selected documentation
az .pdf-files to your hard-drive ¢

Othensize pou will need the PHYTEC
Spectrum CO-FOM 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 phyCORE-XC167 Kit will aso be
installed to the Kit-specific subdirectory.

14 © PHYTEC MeRtechnik GmbH 2003  L-649e 0
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e Setup will now add program icons to the program folder, named
PHYTEC.

e In the next window, choose the Kel EK166 Software
Development Tool Chain.

Setup |

Setup haz detected that an appropriate Tool Chain is required to carry out
CluickStart Instructions for the installed Rapid Development Kits.

Y'ou can choose between the K.eil EE1EE Software Developrment Tool Chain
and the T azking for C166 T ool Chain

MNOTE:

In order to zuccesd when canmying out the
CluickStart Instructions on this CO-BOR pou rust
ifiztall at least one appropriate T ool Chain.

Select the Toal Chain ta install

[ Keil EK1EE

[ Tasking for C166 Dema

The applicable Keil tool chain must be installed 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 the Keil EK166 resp. pVision2 from

the Spectrum CD-ROM even if other versions of pVision2 are already
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.

» After accepting th&Velcome window and license agreement select
the destination location for installation of the Development Tool
Chain.

© PHYTEC MeRtechnik GmbH 2003  L-649e 0 15



phyCORE-XC167 with XC167Cl QuickStart Instructions

The applicable Keil pVision2 evaluation development tool chain will
be installed to your hard-drive. Additional software, such as Adobe
Acrobat Reader, will also be offered for installation.

In the following windows you can decide to install FlashTools 3
software and the Acrobat Reader.

Install |

Setup has detected that FlazhToolz 3 Saoftware
iz required to cammy out QuickStart [nstructions
for the zelected modules.

MOTE:

In order o succeed when carming out the QuickStart
|ngtructions from thiz CO-ROM pou must wark through the
chapter describing the FlazhT ools wersion vou are uzsing.

Do you want ba inztall the FlazhToole 3 Software far Windows
from this CO-ROM 2

The applicable FlashTools 3 software must be installed to ensure
successful completion of this QuickStart Instruction. Failure to install
the proper software could lead to possible version conflicts, resulting
in functional problems.

» Click onYes and complete the FlashTools 3 Setup program.

Welcome x|

Wwielcome to the FlazhToolz 3 Setup pragram. T his
program will install FlazhTools 3 on your computer.

It iz gtrongly recommended that pou exit all ‘Windows programs
before running this Setup program.

Click Cancel to quit Setup and then close aky programs you
have running. Click Mext to continue with the Setup program.

WARMIMNG: This program is protected by copyright law and
international treaties.

Unauthorized reproduction or distribution of this program, or any
partion of it, may result in severe civil and criminal penalties, and
will be prosecuted to the maximum extent possible under law.

16 © PHYTEC MeRtechnik GmbH 2003  L-649e 0
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* If aversion of Acrobat Reader is already installed on your system

you can skip the next step by clicking on No.
Install |

Setup has detected that you have inztalled manuals
for zorme modules.

MOTE:
T o view therm you muzst use Acrobat Beader W4.05
ar higher.

Do pou want bo install Acrobat Reader 4405

from thiz CO-ROM 7
Mo |

 Decide if you want to begin the QuickStart

I nstruction

immediately by selecting the appropriate checkbox and click on

Finish to complete the installation.

Setup Complete

Setup haz finizhed installing PHYTEC products on your
campLter.

T'ou can immediately begin the QuickStart Instructions for the
FHYTEL products.

¥ ¥es, | want to begin QuickStart Instructions

Click Fimzh to complete Setup.

< Blash I Firizh I

© PHYTEC Mefitechnik GmbH 2003 L-649e_0O
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2.2 Interfacing the phyCORE-XC167 to a Host-PC

Connecting the phyCORE-XC167, mounted on the phyCORE
Development Board HD200 2.5V, to your computer is simple.

* As shown in the figure below, if the phyCORE module is not
dready pre-installed, mount it connector side down onto the
Development Board's receptacle footprint (X6).

Ensure that pin 1 of the phyCORE-connector (denoted by the hash
stencil mark on the PCB) matches pin 1 of the receptacle on the
phyCORE Development Board HD200 2.5V.

Ensure that there is a solid connection between the Molex connector
on the module and the Development Board receptacle.
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Figurel:  phyCORE Development Board HD200 2.5V Overview
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JP37

Configure the jumpers on the Development Board as indicated in
Figure 2. This correctly routes the RS-232 signals to the DB-9
socket (P1A = bottom) and connects the Development Board’'s
peripheral devices to the phyCORE module.

[
o
0

~ JP28
o |
e
EEFO
S 7 olo
P20
OIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIHIIIIIIIIHIIIIHIIIIIIIIHIIOD‘Q o
AT TTITII ‘ s g
N O\ olo
55lolo
JPZT |0 O
JP7 oo
JP5 0O
] %383
5 JP1
JP8
282 P4 [50
agn
5 S5 R JP2 [0 O
o X6 o[l
S ol
e
P
TR TIRIII
(s} o

T

Phytec Messtechmik GmbH - 1179.4
Dev.-Board phyCORE HD20@B 5V

Figure2:  Default Setting for the phyCORE Development Board HD200 2.5V

\ /
x +5VDC Centelr I;gi%_
[ T o 3 mm ] 35mm

Connect the RS-232 interface of your computer to the DB-9
RS-232 interface  on the phyCORE  Development
Board HD200 2.5V (P1A = bottom) using the included serial
cable.

Using the included power adapter, connect the power socket on the
board (X1) to a power supplyefer to Figure 3 for the correct
polarity).

Polarity: -- +

7
GND

Figure3:  Power Connector
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» Simultaneously press the Reset (S2) and Boot (S1) buttons on the
phyCORE Development Board HD200 2.5V, first releasing the
Reset and then, two or three seconds later, release the Boot button.

This sequence of pressing and releasing the Reset (S2) and Boot (S1)
buttons renders the phyCORE-XC167 into the Bootstrap mode. Use
of FlashTools 3 aways requires the phyCORE-XC167 to be in
Bootstrap mode. See section 5.1, “FlashTools 3" for more details.

The phyCORE module should now be properly connected via the
phyCORE Development Board HD200 2.5V to a host-PC and power
supply. After executing a Reset and rendering the board in Flash
programming mode, you are now ready to program the
phyCORE-XC167. This phyCORE module/phyCORE Development
Board HD200 2.5V combination is also referred to as "target
hardware".

2.3 Starting PHYTEC FlashTools 3

FlashTools 3 for Windows is a utility program that allows download
of user code in Intet.hex or *.h86 file format from a host-PC to a
PHYTEC SBC via an RS-232 connection.

Proper connection of a PHYTEC SBC to a host-PC enables the
software portion of FlashTools 3 to recognize and communicate to the
Bootstrap loader on the phyCORE-XC167.

* You can start FlashTools 3 by selecting it from ®régrams
menu using the Window&art button.

It is recommended that you drag the FlashTools 3 icon onto the
desktop of your PC. This enables easy start of FlashTools 3 by
double-clicking on the icon.
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2.4 Downloading Example Code with FlashTools 3

o Start FlashTools 3 for Windows by double-clicking on the
FlashTools icon or by selecting FlashTools 3 from within the
Programs|Phytec program group.

* The FlashTools 3 registration window will now appear. Please

contact PHY TEC to obtain your registration key.

x

PHYTEC FlazhT ools Yersion 3.0

Thiz license permitz use of thiz zoftware only in connection with hardware from PHYTEC.

For licensing information on use of this zoftware with non-PHYTEC hardware, please contact

PHYTEL.

Registration WER:

freecall: 0 800 0 PHYTEC [743832] [Germany] s phytec de
freecall: + 800 00 PHYTEC [743832] [Europe]

freecall: B00-278-9913 [USA) s phytec. com

reqistration key

Ok |

» Copy your registration key into the applicable field and click on
the Register button.
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QuickSart Instructions

e The FlashTools 3 start window with the Connect tab will now
appear.

FlashTools 3 registered to PHYTEC

File Connection Config #

Jicd Y ml =

u

=

#HE Y 00

Connect | Flashlnfol Downloadl Protected &reas Infol

[+

- COMBI-MODUL
-GRABEMODUL
-KITCOM
-MICROMODUL
-MINIMODUL

- MaMdMaDUL

oo

Connect

PHYTEC pryCORE

Please ensure the phwCORE iz in Bootstrap Loader Mode to load the
FlazhT ools

Hows to enter the Bootstrap Loader Mode iz dezcribed in the info box for each
phuCORE.

The communication with the phyCORE requires a RS 232 connection.

|Ready

* Select the phyCORE-XC167 in the target hardware list in the
Connect window. Click on the + sign in front of the phyCORE
string to expand the view and to see all available modules.

FlashTools 3 registered to PHYTEC

File

Connection  Config  #

Jicd Y ml =

u

=

#HE Y 00

Connect | Flashlnfol Downloadl Protected &reas Infol

- - - -

- GRABEMODUL
- KITCOM
- MICROMODUL
- MINIMODLUL
- NaMOMODUL
- phyCORE

- phyCORE-1E1C5_JC_JI
phyCORE-167
phwCORE-167HSE
phwCORE-ADWCE2
phyCORE-D'SB0C330
phwCORE-PE<CH1Mx2
phwCORE-<C1E1

B7

Connect

[

-

PHYTEC phpCORE %C167 [<C167CI)
Hows to enter the Bootstrap Loader Mode:

T o enter the Bootstrap Loader kode:

- zimultaneously press the Reset [S2] and Boot [S1] buttons on the
Drevelopment Board

- first release the Reset [52] and then, two or three seconds later, release the
B oot buttan [51]

The Bootztrap Loader iz now waiting for connection.

| [~ activate automatic BOOT/RESET zignal

|Ready

22
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» Click on Config and select Protocol in the pull-down menu to
advance to the Communication Setup window.

FlazhTools 3 registered to PHYTEC
File Cornection | Config #

= i &

Connect | Flashlnfol Downloadl Protected &reas

- B0G1
- KITCOM

- MICROMODUL
- MINIMODUL
- HANOMODUL
& phyCORE

» Communication properties between the target hardware and the
host-PC are configured in the Communication Setup window.

Communication 5etup x|

Frotocol zettings—————————————————

R5232 h

» The RS-232 protocol is configured as default. Click on the
Properties button to advance to the properties for the serial
communication window.

x
Interface I j fils I
Baud rate: I575[|[| vl Cancel |

Default properties

- B D ata bits
-1 Stop bit
- o parity

Choose the correct serial port for your host-PC and a 57,600 baud
rate.

Click on OK to save these settings.

Click on the Close button in the Communication Setup window to
exit the communication setup.
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Note:
Always ensure that the phyCORE-XC167 isin Bootstrap mode before

pressing the Connect button (see section 2.2)

* Now click the Connect button to establish connection to the target
hardware.

The microcontroller tries to automatically adjust to the baud rate
selected within the baud rate pull-down menu. However, it may occur
that the selected baud rate can not be attained. This results in a con-
nection error. In this case, try other baud rates to establish a con-
nection. Before attempting each connection, be sure to reset the target
hardware and render it into Bootstrap mode as described in
section 2.2.

FlashTools 3 registered to PHYTEC g ] 3

File Cornection Config 7
= it & ¥ 00

Connect | Flashlnfol Downloadl Frotected Areas Infol

-- GRABEMODUL ;l PHYTEC phyCORE <C167 [<C167Cl)
- KITCON
& MICROMODUL How to enter the Bootstrap Loader Mode:
" MINIMDDUL T o enter the Bootstrap Loader Mode:
- MAMOMODIL - simultaneously press the Reset [52] and Boat [S1] buttons an the
= phyCORE Development Board
‘.. phyCORE-1E1CS_JC_I - first release the Reset (32] and then, bwa or thiee seconds later, releass the

phyCORE-167 Bioot buttan [51]

phwCORE-167HSE The Bootstrap Loader is now waiting for connection.
- phwCORE-&0uWCE12
- phyCORE-D580C3590
- phyCORE-PECHT My2

- phyCORECT6T
" phyCORE-XCIEY =
| Connect i [ activate automatic BOOT/RESET signal
|Loading firmware (TTTTTTTTITT]

Returning to the FlashTools 3 tabsheet window, you will see tabs for
the following:
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Flashinfo! displays Flash-specific information and enables erasure
and status check of Flash sectors specified by the user:

FlashTools 3 registered to PHYTEC g o ] 4

File Connection Config ?
= it P £ 060

Connect  Flashinfo I Downloadl Protected Areas Infol

r—Flashlnfa
tManufacturer Code  0001H  Flash Type  AkiD 23F800T Aocesz external
Device Code 00DEH Flash Size 1024 kB
— Sectarlnfo
Sectar number I Addresz range | Pratection | Status I

[#- Sector 0 - 14 000000000 - 0x000EFFFF partial access unknown
- Sector 15 - 15 0x000F0000 - 0x000F7FFF full access unknown
Sector 16- 17 0x000F8000 - 0:x000FBFFF full access unknown
“-Sector 18-18  0x000FCO00 - Ox000FFFFF full access unknown

Eraze Sectors | Eraze Chip |

|Ready

The Connect tab allows connection to and disconnection from the

board. This is the same window that was used when you first entered
FlashTools 3:

FlashTools 3 registered to PHYTEC 2 o x|

File Connection Config 7
= iy £ 00

Connect I Flashlnfol Downloadl Protected Areas Infol

- GRABEMODLIL ;l PHYTEC phyCORE-+<C167 [<C167CI)

KITCOM :

MICROMODLUL How to enter the Bootstrap Loader Mode:

MINIMODLL Ta enter the Bootstrap Loader Mode:
- MANOMODLUL - gimultaneouszly press the Reset [52) and Boot [51] buttons on the
Bl phyCORE D eveloprment Board

FWCORE-1E1C5_JC_ I - first release the Reset [S2] and then, twa or three seconds later, release the
- Bioot button (51)

phyCORE-1E7

hyCORE-16VHSE The Bootstrap Loader iz how waiting for connection.

hyCORE-ADLCET2

hCORE-DS20C330

hyCORE-PERCET Mx2

hwCORE-+C1E1

o phpCORE #0167

-

1 [ Disconnect and software reset [ Disconnect and hardware resst
d ™ Disconnect and jurp to address 0x

| Digconnect

|Ready

1:  The number of banks shown on fHashinfo tabsheet varies depending on the size and type

of the Flash mounted on the phyCORE-XC167.
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Note:
To use the option Disconnect and hardware reset the handshake

signals on the Development Board must be connected to the host-PC.
This requires closing Jumpers JP22 and JP23 at position 2+3.

Download downloads specified hexfiles to the target hardware:

File Cornection Config 7

= i Z 00
Connectl Flashlnfo Download I Frotected Areas Infol

r— File information

File lnaded:

File size:

File: date # tirne: :

Download size:

- Download

[~ Erase chip

" Erase needed sectors

¥ | dawrload
Start |

[Ready

Protected Areas Info shows protected areas of Flash memory:

FlashTools 3 registered to PHYTEC g ] 3
File Cornection Config 7
~
= i Z 00
Connectl Flashlnfol Download  Protected Areas Info |
r Protected Areas
Fratection | AddreszRange |
Mo Access Area:
Pratection I AddressRange I
Mon Access Area 1 0=2000 - OxFFFF
[Ready
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241  "Blinky"

The "Blinky" example downloads a program to the Flash that, when
executed, manipulates the LED D3 on the phyCORE Development
Board HD200 2.5V that is located above the jumper field
(refer to Figure 1).

» Returning to the FlashTools 3 tabsheet, choose the Download tab
and click on the Open button.

The hexfile has already been installed to your hard drive during the
installation procedure.

» Browse to the correct drive and path for the phyCORE-XC167
Demo folder (default location
C:\PHYBasic\pC-XC167\Demos\Keil\Blinky\Blinky.h86) and
click Open.

open 2|

Look jn: | ‘= Blinky <] « ® B

File mame: |Blink_l,- Open I
Files of lype: | [estended] HesFiles [+ haE, * hex) =l Cancel |

[~ Open as read-only

A
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» The FlashTools 3 Download window will re-appear. Now select
the Erase needed sectors checkbox in the lower left corner.
FlashTools 3 will then erase the required Flash sectors first before
downloading the specified hexfile.

FlashTools 3 registered to PHYTEC g I ] S

File Connection Config #

E # &7 2 g0
Eonnectl Flashinfo Download I Protected &reas Infol

— File infarmation

File lnaded:  C:\PHYbasichpC-=C1E67BlinkysBlinky HEE

File size: 1.306 kBytes

File date / time :  06/27/03 08:26:18

Download size:  0.424 kBytes

- Download
[ Erase chip
¥ Erase nesded sectors
¥ | dovinload
Stark |

|Ready

* Click on the Sart button in the lower right corner. You can watch
the status of the Flash erasure and code download of Blinky.h86
into external Flash memory in the lower right corner of the
Download window.

* The individua steps of the Flash download procedure can be
viewed in the status bar at the bottom of the FlashTools 3 window.
Wait until the status check finishes before returning to work with
the board. Once you see the Ready message in the lower left
corner, the downloaded code can be executed.

* Returning to the Connect tab, click on the Disconnect button and
exit FlashTools 3.

* Press the Reset button (S2) on the phyCORE Development
Board HD200 2.5V to reset the target hardware and to start
execution of the downloaded software.

» Successful execution of the program will flash the LED D3 with
equal on and off duration.
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2.4.2 "Hdlo"

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.
This example program provides a review of the FlashTools 3
download procedure. For detailed commentary on each step,
described below in concise form, refer back to sections 2.3
through 2.4.1.

» 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 (S2) and Boot (S1) buttons on
the phyCORE Development Board HD200 2.5V and then releasing
first the Reset and, two or three seconds later, the Boot button.

o Start FlashTools 3.

* At the Connect tab of the FlashTools 3 tabsheet, select the
phyCORE-XC167 and click the Connect button in the lower left
corner to establish connection to the target hardware.

» Returning to the FlashTools 3 tabsheet, choose the Download tab
and click on the Open button.

The demo hexfile has aready been installed to your hard drive during
the installation procedure.

» Browse to the correct drive and path for the phyCORE-XC167
Demo folder (default location
C:\PHYBasic\pC-XC167\Demos\Keil\Hello\Hell0.h86)
and click Open.

* The FlashTools 3 Download window will re-appear. Now select
the Erase needed sectors checkbox in the lower left corner.
FlashTools 3 will then erase the required Flash sectors first before
downloading the specified hexfile.
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QuickSart Instructions

e Click on the Sart button. You can watch the status of the Flash
erasure and code download of Hello.h86 into the external Flash
memory in the lower right corner of the Download window.

FlashTools 3 registered to PHYTEC

File Cornection Config 7

2 =10 x|

F d&F £ 00

Connectl Flashlnfo Download I Frotected Areas Infol

r— File information

File loaded:  C:\PHYbasichpC-=C1674Helo \Hello. HEE

File size: 4.389 kBytes

File date # time :  DBA27/02 1115016

Download size;  1.489 kBytes

Open |

- Download

[~ Erase chip
¥ Erase needed sectors

¥ | dawrload

|Erasing sectors

e The individua steps of the Flash download procedure can be
viewed at the bottom of the FlashTools 3 window. Wait until the
status check finishes before returning to work with the board.
Once you see the Ready message in the lower left corner, the

downloaded code can be executed.

* Returning to the Connect tab, click on the Disconnect button and

exit FlashTools 3.

30
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Monitoring the execution of the Hello demo requires use of aterminal
program, such as the HyperTerminal program included within
Windows.

o Start the HyperTerminal program within the Programs|Accessories
bar.

» The HyperTerminal main window will now appear:

* Double-click on the HyperTerminal icon "Hypertrm" to create a
new HyperTerminal session.

& HyperT erminal M= E3
J Fil= Edit “iew Go  Favontes  Help

)
hticor. dil
cy)
% Fl
bwpertrm. dil Hypertim MCI Mail
|E object(s] |_§‘ My Campuiter i

The Connection Description window will now appear. Enter
"COM Direct" in the Name text field.

Connection Description H

—

IQ‘ Mew Cannection

Enter a name and choose an icon for the connection:

Mame:

oK I Cancel I

Next click on OK. This creates a new HyperTermina session
named "COM Direct” and advances you to the next
HyperTerminal window.

1:  The HyperTerminal Window has a different appearance for different versions of Windows.
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» The COM Direct Properties window will now appear. Specify
Direct to COM1/COM2 under the Connect Using pull-down menu
(be sure to indicate the correct COM setting for your system).

COM Direct Properties EHE

Connect To I Settings I

<7 23 COM Direct Change lcan... |

Country code: IGerman_l,l [43) j

Enter the area code without the long-distance prefis.

Area code: IUB'I )|

Phone number: I

Connect using: I Direct ta Coml j

¥ | L= cotntmicade et areajcads
= | Bledisllon busy

(]9 | Cancel |

» Click the Configure button in the COM Direct Properties window
to advance to the next window (COM1/COM2 Properties).

COM1 Properties
Port Settings |
Bits per zsecond: ISBDD j
Diata bitz: IB j
Parity: INone j
Stop bits: I‘I j
Flow contral: (¥

Advanced.. | Bestare Defaults |
QK. I Cancel I Al I

* Then set the following COM parameters. Bits per second = 9,600;
Data bits = 8; Parity = None; Stop Bits = 1; Flow Control = None.
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» Selecting OK advances you to the COM Direct—HyperTerminal
monitoring window. Notice the connection status report in the
lower left corner of the window.

g COM Direct - HyperT emminal

File Edit “iew Call Transfer Help
B
|
1 | 2
Disconnec ted |futo detect  [Bwta detect SCROLL  [CAPS [NUM [Captuie  [Fintec

* Resetting the phyCORE Development Board HD200 2.5V (at S2)
will execute the Hello.h86 file loaded into the Flash.

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

« Click the disconnecticon Bl in HyperTermina toolbar and exit
HyperTerminal.

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

The code within the demo application Hello.h86 initializes the serial
port of your phyCORE-XC167 to 9600 baud. The initialization values
are based on the assumption that the microcontroller runs at a40 MHz
internal clock frequency. Please note that an oscillator with a
frequency of 16 MHz populates the phyCORE-XC167. Using the
internal PLL (Phase Locked Loop) device results in an internal
40 MHz CPU frequency. If your phyCORE-XC167 is equipped with a
different speed oscillator, the demo application might transmit using
another baud rate. This may lead to incoherent characters appearing in
the HyperTerminal window following execution of code.
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3 Getting Morelnvloved

What you will learn with this example:

* how to start the pVision2 tool chain

* how to configure the pVision2 IDE (Integrated Development
Environment)

* how to modify the source code from our examples, create a new
project and build and download an outpuh86 file to the target
hardware

3.1 Starting the pVision2 Tool Chain

The pVision2 evaluation software development tool chain should
have been installed during the install procedure, as described in
section 2.1.

You can also manually install pVision2 by executekd66v427.exe
from within the \Software\Keil\uVision2.30 directory of your
PHY TEC Spectrum CD.

Note:

It is necessary to use the Kell tool chain provided on the
accompanying Spectrum CD in order to complete this QuickStart
Instruction successfully. Use of a different version could lead to
possible version conflicts, resulting in functional problems.

Start the tool chain by selecting Keil pVision2 from within the
programs group.

After you start pVision2, the window shown below appears. From
this window you can create projects, edit files, configure tools,
assemble, link and start the debugger. Other 3 party tools such as
emulators can also be started from here.
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I> = |-
SOFTWARE

True Integration

IDE for
B 0] Microcontroller

x|
I

This prograrm is protected by .S, and international copyright laws. I

st

I I I (50

3.2 Creating a New Project and Adding an Existing Source
File

e To create a new project file select from the pVision2 menu
Project|New Project....This opens a standard Windows dialog
that asks you for the new project file name.

 Change to the project directory created by the installation
procedure (default location
C:\PHYBasic\pC-XC167\Demos\Keil\Blinky2

21 x|
Save if: Ia Blinky2 j o IC:F £
File name: || S ave I
Save as ype: IPrniect Files [".uvz) j Cancel |/
&
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* Inthetext field 'File name, enter the file name of the project you
are creating. For this tutorial, enter the name Blinky2.uv2 and
click on Save.

Create New Project

Save jh: I {3 Blinky?2

- & & cf E-

File name:

| Blirkyz. v

Save I

Save as lype: IF'miect Files [*.uw2]

21

- Cancel
B [ = ]

» The Select Device for Target 'Targetl’ will automatically appear.
Double click on Infineon as manufacturer for the CPU within the
next window which opens automatically:. The phyCORE-XC167
Is equipped with a XC167ClI CPU. Choose on of this controller
type from the list as shown below. This selection sets necessary
tool options for the XC167Cl device and simplifiesin this way the

tool confi

guration.

Select Device for Target 'Target 1*

CFU |

Yendor:
Device:

Family:

Infireat
#C167CI
166167

Data base

Dezcription:

----- [ S4B BOCS17 A
----- ([ S4B BOCE17A

----- [ S4B 80C535

----- ([ S4B BOCE3F

----- ([ SAB 83051545

----- [ S4B BICE1745

----- ([ SDA 30C16x/26x

----- [ 5DA 555X TyTest Pr

----- ([ 5D EOOD

| |

Microcontroller Built Around the Synthezizable C1665 W2 Core with
2K, Bytez Dual-port Rak for Register Sets and Spstem Stack.

4K Bytes Data BAM Controlled by DL,

Internal Instruction kMemory Block [IMB] Controlled by PR,
Program Memory nterface (PMI), 128K Bytes Program Flash,

2K Bytes Rak, 8K Bytes Start-up ROM,

Inteligent On-chip Peripheral Subsystems,

Autormative-specific Perpherals [ADC, TwinCAM],

Debug and E mulation Contral Blocks

I-|

o1

Cancel

1:  The same window opens by choossatect Device for Target from theProject menu.
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» Click on OK to save this setting.
* The following pop-up window will appear. Click No to continue.
The applicable startup code will be added later. Do not use the

startup code offered here!
u¥ision2

@ Copy #C1Ex/Super! 0 Startup Code to Project Folder and Add File to Project

* Now click on Targetl within the Project Window - Files tab.
Targetl is now highlighted. Click on Targetl again to enable the
edit mode. Change the default name of the target to
phyCORE-XC167.

ar. & Twe. ]
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» Select the file group Source Group 1 in the Project Window —
Filestab and click on it to change the name into User.

* Right-click in the Project Window — Filesto open a new window.

Choose the option Targets, Groups, Files....

=l
=53 phwCORE-XCIET |
o (i

Selecheyice e Tjarget EhaEbE e B

Options for Group 'Uzer’

Wper Fie
¥ FRebuild target

Tiranslate Fie
Stop bufld

F7

Add Files to Group 'User'

Targets, Groups, Files...

Remove Group 'User' and it's Files

Iﬁ: ’7 Include Dependencies

» Select the Groups / Add Files tabsheet and type the new group
name System Files in the Group to Add: section.

Targets, Groups, Files

Targets Groups / Add Files |

— Group to Add:

21|

System Files Add

— Svallable Groups:

NE

Sdd Files to Group... | Bemove Eroup |

ok I Cancel |
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» Click on Add and then on OK.
* Your project file structure should now look like this:

=]

= i1 phyCORERCIET

[:| Uszer
D Syztem Filez

-F... ||§! 5. |

* You are now ready to add source files to the project. Right-click
on the User group to open alocal menu. The option Add Files to
Group 'User’ opens the standard files dialog.

izl=l
=53 phyCORE-RCIET
S R

b £ Sys Select Meyice fan Tlarget phpCOEESSE 67
Options for Group 'Uzer'

e File

Bebuild target

] Build targst F7
TirarslateEle

St build

Add Filez to Group 'Uzer’

Targets, Groups, Files...

Remove Group 'User' and it's Files

IT Include D ependencies
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» Select thefile Blinky2.c.

Add Files to Group ‘User’ 7| x|
Loak. in: Ia Blinkyz j - £ ER-

Blinky2

File name: IBIink}'E Add
Files of hpe: II: Source file [F.c) j Close |

Click on the Add button to add the Blinky2.c file to your current
project window.

Close the window.

Now right-click on the System Files group and add the
Start pC-XC167.a66 file. You have to change the file type to
"Asm Sourcefile (*.a, *.src)" in the File of types pull-down menu
to seethisfile.

Y our project window should now look like this:

il =|

=-#-4 phpCORE#C1E7
ES Izer
L Blinky2.c
Ela Swystem Files

1= File3 ||§| Regs I Eﬂannks I
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At this point you have created a project called Blinky2.uv2 and added
an existing C source file called Blinky2.c and an existing Assembler
file caled Start pC-XC167.a66. The next step is to modify the C
source before building your project. This includes compiling, linking,
locating and creating the hexfile.

3.3 Modifying the Source Code

* Doubleclick on Blinky2.c to open it in the source code editor.

I‘I-!}_BlinkyZ - p¥ision2 - [C:\PHYBasic\pC-<xC167\DemosiKeil\Blinky2\Blinky2_c]
Eile Edit “iew Project Debug Flash Penpheral: Tools SWCS Window Help _|ﬁ'|1||

EEHE| R 2 EE 0% %% il
@& @ mE o

% X |phyCORE-XC167 =l ‘
=l ZI
Eﬁ phyCORE-XC167 #include <XC167.h /% special function register XC167 w7
B User
: a B shit P5_0 = P9°0; % declare port pin to use, F2.0 *
- shit DP9 0 = DP3I*0; 4% direction bit for port P9.0 *f

Ea Sustem Files
o Start_pC-HC167. 566 JERERRERRERRETREH )

/% main program %/
fﬂ't**t***t*t*****;

void main {void) { /% execution starts here w7

unsigned long i=0;

DP9 0 = 1: /% set port P9.0 direction to output w4

do

i
PO 0 = 1; /% set port P2.0 high, causes LED D3 to illun
for (i=0;3i<100000;i4+); A% wait for 100,000 counts *
PO_0 = 0O; /% set port PS.0 low, causes LED D3 to go ofi |

for (i=0;i<100000:i++); A% wait for 100,000 counts w7

| £} Fites |@Regs [ Books I I‘I}I _,lj
A[ATF T Buitd £ Garrmand f_Find in Files J X | "_I
[LzzCas [ NUM [ R

SR

» Locate the following code section. Modify the section shown
below (the values shown in bold and italic) from the original
(100,000) counts to the indicated values:

do { /* 1oop forever */
P9 0 = 0; /* output to LED port */
for (i=0; i<225000; i++); /* delay for 225000 counts */
PO 0 = 1; /* output to LED port */
for (i=0; i<75000; i++) /* delay for 75000 counts */
}
whil e(1);
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34  Saving the M odifications

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

3.5  Setting Optionsfor Target

Keil includes a Make utility that can control compiling and linking
source files in severa programming languages. Before using the
Make utility, macroassembler, C compiler or linker you must con-
figure the corresponding options. Most of the options are set when
specifying the target device for the project. Only the external memory
and output options must be set.

Enter the changes as indicated below and leave all other options set to
their default values. pVision2 allows you to set various options with
mouse clicks and these are all saved in your project file.

=]
 —— ey e
= EE] S Select Device for Target phyCORE XC167
. Blin Options for Tanget 'phyCORE-XC1ET
Ea System

[ Sta

e kEile

#¥ Bebuild target

%] Build targst F?
Tiars ate File

St build

Add Eiles o o,
Targets, Groups, Files...

Eemovelten

» Click with the right mouse key in the "Project” window to open a
locak menu. Choose the option Options for Target
'phyCORE-XC167".
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To configurethe Target:

» Typethe settings for the External Memory as shown bel ow.
Make sure that #1 is set to ROM.1

Options for Target 'phyCORE-XC167" | 7]

Device Target | Output | Listing | C165 | EC++ | 4186 | L1866 Locate | L188 Misc | Debug | Utiities |

Infinean = C167CI
Clock [MHz): |4D-D [ Use On-chip ROM [128KE)
Memary Model: ISmaII: ‘niear’ functions and data j [T Usze On-chip $RAM [0<C000 - OxCFFF)

Operating System: I Mone ﬂ

Data Threshold: Inear B

i Mear Memory

I'IEi 'IKBHQM |1E 'IKBHQM

— External Memary

Start: Size: Start: Size:
#: |F|IIIMj IEI:-:IJ IIJ:-ﬂEIDEIDEI 14 |HAM jl I
#z: [Ram =] |uxzuuuuu |nxeunun #5: | R j| |
#3 [Rem =] | | g [Rem =] | |

0K I Cancel | Drefaults |

1. Memory configuration based on standard version of the phyCORE-XC167 as included in the
Rapid Development Kit featuring 1 MByte of Flash and 512 kByte of fast SRAM. Modify
these values if you are using a different memory configuration.
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To configurethe Output options:

» Select the Output tab and activate the Create HEX-File option.
With this option a downloadable Intel *.h86 file will be created.

Options for Target 'phyCORE-XC167" K Ed

Device | Target Output | Listing | C186 | ECe+ | 4168 | L1866 Locate | L1865 Misc | Debug | Utiities |

| Select Folder for Objects. .. I Marme of Executable: |E|ink.'r'2

{* Create Executable; \Blinky2

W Debug Information W Browse Information
Fils  HEX Fomat: [HE-386 H167) ] st | End |
ELASH Fil Byte: | Offset: |
¢ Create Library: .A\Blinky2 LIE [ Create Batch File
— After Make
¥ BeepWhen Complete ™" Start Debugging
™ Run User Program $#1; I Browse... |
™ Run User Program #2: I Browse... |
(]4 | Cancel | Defaults |

* No other configurations are necessary for this example.
* Click OK to save these settings
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3.6 Building the Project

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

« Click ontheBuild Targeticon k from the uVision2 tool bar or
press <F7>.

* |f the program specified (Blinky2.c) contains any errors, they will
be shown in an error dialog box on the screen.

* |f there are no errors, the code is assembled and linked and the ex-
ecutable code is ready to be downloaded to the board. This is
shown in the Output Window, which indicates "Blinky2" -
0 Errors, 0 WarningsThe code to be downloaded to the board will
be the name of the project with .h86 as filename extension (in this
case Blinky2.h86).

2lBuild target 'phyCORE-XC167'
ilcompiling BlinkvZ.c...

assembling Start_pC-XC167.a6b. ..
linking...

creating hex file from "Blinky2"...
"BlinkvZ" - 0 Erroris)., 0 Warning(s).
[A] A [ & [#IT Buitd A Command A Findin Files f

» If alist of errors appears, use the editor to correct the error(s) in the
source code and save the file and repeat this section.
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3.7 Downloading the Output File

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 (S2) and Boot (S1) buttons on
the phyCORE Development Board HD200 2.5V and then releasing
first the Reset and, two or three seconds later, the Boot button.
Start FlashTools 3.

At the Connect tab of the FlashTools 3 tabsheet, select the
phyCORE-XC167 and click the Connect button in the lower left
corner to establish connection to the target hardware.

Returning to the FlashTools 3 tabsheet, choose the Download tab
and click on the Open button.

Choose the Download tab, and click on the Open button.

Browse to the correct drive and path for the phyCORE-XC167
Demo folder (default location

C:\PHYBasi c\pC-XC167\Demos\Keil\Blinky2\Blinky2.h86)

and click Open.

The FlashTools 3 Download window will re-appear. Now select
the Erase needed sectors checkbox in the lower left corner.
FlashTools 3 will then erase the required Flash sectors first before
downloading the specified hexfile.

Click on the Start button. You can watch the status of the Flash
erasure and code download of Blinky2.h86 into the external Flash
memory in the lower right corner of the Download window.

The individual steps of the Flash download procedure can be
viewed at the bottom of the FlashTools 3 window. Wait until the
status check finishes before returning to work with the board.
Once you see the Ready message in the lower left corner, the
downloaded code can be executed.

Returning to the Connect tab, click on the Disconnect button and
exit FlashTools 3.

Press the Reset (S2) button on the Development Board.

© PHYTEC MeRtechnik GmbH 2003  L-649e 0 47



phyCORE-XC167 with XC167Cl QuickStart Instructions

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

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

3.8 "Hdlo"

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 “Blinky2” example starting s¢ction 3.2.

3.8.1 CreatingaNew Project

» Open the Project menu and create a new project caled Hello2.uv2
within the existing project folder
C:\PHYBasic\pC-XC167\Demos\Keil\Hello2
(default location) on your hard-drive. Select the Infineon
XC167Clin the CPU vendor database list.

* Add Hello2.c and Start pC-XC167.a66 from within the project
directory to the project Hello2.uv2.
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* Your project should now look like this:

Zl =l

ERE=RrhCORE-<C1E7
EE zer
L e HelloZ.c
Ela Spstem Files

1= Files ||§ Fegs I tﬂ]Bunks I

» Savethe project.

At this point you have created a project called Hello2.uv2 consisting
of a C source file called Hello2.c and an assembler file called
Start_pC-XC167.a66.

3.8.2 Maodifying the Example Source

* Doubleclick the file Hello2.c from within the project window.
» Usethe editor to modify the printf command:

printf ("\x1AHello World\n")

to
printf ("\x1APHYTEC... Stick It In!l\n")

* Savethe modified file under the same name Hello2.c.
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3.8.3  Setting Target Options

* Open the Project|Options for Target... menu and change the
default settings to the correct values as shown in section 3.5.

* Type the settings for the External Memory as shown below. Make
sure that #1 is set to ROM.

ROM: Start: 0xO00000 Size: 0x100000:
RAM: Start: 0x200000 Size: 0x80000"

» Modify the default options for the output file by selecting the
Create HEX File checkbox in the Project|Options for
Target....|Output tab. This will automatically create a hexfile for
download to the phyCORE-XC167 after compiling.

3.8.4 Building the New Project

» Build the project

» |f 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.

1. Memory configuration based on standard version of the phyCORE-XC167 as included in the
Rapid Development Kit featuring 1 MByte of Flash and 512 kByte of fast SRAM. Modify
these values if you are using a different memory configuration.
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3.85 Downloading the Output File

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 (S2) and Boot (S1) buttons on
the phyCORE Development Board HD200 2.5V and then releasing
first the Reset and, two or three seconds later, the Boot button.
Start FlashTools 3.

At the Connect tab of the FlashTools 3 tabsheet, select the
phyCORE-XC167 and click the Connect button in the lower left
corner to establish connection to the target hardware.

Returning to the FlashTools 3 tabsheet, choose the Download tab
and click on the Open button.

Choose the Download tab, and click on the Open button.

Browse to the correct drive and path for the phyCORE-XC167
Demo folder (default location
C:\PHYBasic\pC-XC167\Demos\Keil\Hello2\Hell02.h86)

and click Open.

The FlashTools 3 Download window will re-appear. Now select
the Erase needed sectors checkbox in the lower left corner.
FlashTools 3 will then erase the required Flash sectors first before
downloading the specified hexfile.

Click on the Sart button. You can watch the status of the Flash
erasure and code download of Hello2.h86 into the external Flash
memory in the lower right corner of the Download window.

The individual steps of the Flash download procedure can be
viewed at the bottom of the FlashTools 3 window. Wait until the
status check finishes before returning to work with the board.
Once you see the Ready message in the lower left corner, the
downloaded code can be executed.

Returning to the Connect tab, click on the Disconnect button and
exit FlashTools 3.
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3.8.6  Starting the Terminal Emulation Program

o Start the HyperTerminal and connect 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 S2) will execute the
Hello2.h86 file loaded into the Flash.

» Successful execution will send the modified character string
"PHYTEC... Stick It In!" to the HyperTerminal window.

« Click the Disconnecticon ] .

» Closethe HyperTermina program

Y ou 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

This Debugging section provides a basic introduction to the debug
functions included in the Kell uVision2 evaluation tool chain. Using

an existing example, the more important features are described. For a
more detailed description of the debugging featupkesse refer to

the appropriate manuals provided by Keil.

The pVision2 Debugger offers two operating modes that can be
selected in th@roject|Options for Target phyCORE-XC167 dialog:

The Simulator allows PC-based microcontroller simulation of
most features of the 166/ST10 microcontroller family without
actually having target hardware. You can test and debug your
embedded application before the hardware is ready. pVision2
simulates a wide variety of peripherals, including the serial port,
external 1/0, and timers. The peripheral set is selected when you
select a CPU from the device database for your target.

Advance GDI drivers, like thK eil Monitor 166 or OCDS Driver

for XC16x interface, allow target-based debugging. With the
Advanced GDI interface you may connect directly to the target
hardware. Debugging on the target hardware also enables testing
peripheral components of the application.

The following examples utilize th€eill Monitor 166 environment.
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4.1 Creating a Debug Project and Preparing the Debugger

4.1.1 CreatingaNew Project

o Start the Keil pVision2 environment and close all projects that
might be open.

* Open the Project menu and create a new project called Debug.uv2
within the existing project directory
C:\PHYBasic\pC-XC167\Demos\Keil\Debug
(default location) on your hard drive. Select the Infineon XC167Cl
in the CPU vendor data base list.

» Rename the target of your project within the Project Window —
Files tab into phyCORE-XC167.

* Rename the file group Source Group 1 within the Project
Window — Files tab into User and add an additional file group
named System Files.

 Add Debugc to the file group User and
Start_ pC-XC167_debug.a66 to the file group System Files from
within the project folder.

* Your project should now look like this:

g ]

SRR ohyCOHE <C1E
B3 User
[ Debug.c
=5 System Files

| Files |§ Fenz J 'IIIBODKS I

» Savethe project.

At this point you have created a project called Debug.uv2, consisting
of a C source file called Debug.c and the assembler file
Start pC-XC167_debug.a66.
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The Start_pC-XC167_debug.a66 startup file differs from the standard
startup file as included in the Blinky(2) and Hello(2) demo projects in
terms of its BUSCONL1 settings. The Keil monitor maps RAM to the
controller’'s address space starting at address 00:0000h. In contrast,
ROM/Flash would be assigned to this address range for all projects
that are created for "out-of-Flash" execution. Furthermore, RAM is
accessed via /CS1 and mapped to an address range starting at
20:0000h for "out-of-Flash" execution. These address ranges are
configured within the Start_pC-XC167.a66 startup file. BUSCONL1 is
disabled in the Start pC-XC167_debug.a66 startup file since RAM is
already mapped to start address 00:0000h by the Keil monitor (also
refer to Abstract.txt located in the Kell\C166\Monitor\Phytec
pC-XC167 folder for details).

412  Setting Optionsfor Target

* Open the Project|Options for Target 'phyCORE-XC167° menu
and change the default settings to the correct values as shown in
the figure below. This includes settings for the clock frequency of
your phyCORE-XC167, the memory model and the off-chip
memory.

Options for Target 'phyCORE-XC167" 2] x|

Device Target | Output | Listing | C186 | ECe+ | A166 | L1866 Lacate | L1655 Misc | Debug | Utiltes |

Clock [MHz]: I‘m-D [ Use On-chip ROM [128KE)

temany Model: ISmaII: ‘near’ functions and data j [T Use Or-chip %Rék [0xC000 - 02CFFF)
Operating Spster: INDne j

Irfirenn #C1E7CI

Data Threshald: Ihear E

~Near Memory
16 =] KB RiM 15 =] KB ROM
~ Estemal Memary
Start Size: Start Size:
) | N w [ |
#2 [Ram x| [ox4000 |03FFF 45 [Rom =] | |
#3 [Remt | | | #g [Remt =] | |

Ok I Cancel | Defaults |
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» Select the Output tabsheet and enable the Browse Information
checkbox. This will include additional browser information into
the object files that can be viewed with the Source Browser

included in Keil pVision2.

Options for Target "phpyCORE-XC167* K Ed
Device | Target Output | Listing | C186 | ECe+ | 4168 | L1866 Locate | L1865 Misc | Debug | Utiities |
| Select Folder for Objects. .. I Marme of Executable: IDEbUQ
{* Create Executable; SDebug
¥ Debug Informatiar W Browse Informatiors
I~ Create HEX File  HEX Format: |HE-86 | Stat: | End: |
ELASH Fill Byte: I Offzet: I
¢ Create Library: .\Debug.LIB [ Create Batch File
—After Make
v | Beep “When Complete ™ Start Debugging
™ Bun User Program #1; I Browse... |
™ Run User Program #2: I Browse... |
ok | Cancel | Defaults |

Compiling of the Debug.c program can be controlled with the two
define statements MONITOR166 and INTERRUPT. Setting the
define MONITOR166 reserves space for the seria interrupt and
disables the configuration of the serial interface by the Debug.c
program. This is necessary to avoid overwriting the configuration
done by the monitor kernel. The define INTERRUPT disables all
serial output of the Debug.c program. If debugging is controlled with
the seria interrupt, (see settings for the Keil Monitor-166 Driver in
section 4.1.3) any seria input and output of the user application
conflicts with the communication of the monitor program. Such serial
communication functions cannot be active in user code to ensure
proper debugging.
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» Select the C166 tabsheet and add MONITOR166 in the Define:
input field. Adjust the settings for Code Optimization to the
settings shown in the figure below.

Options for Target 'phyCORE-XC167" K Ed

Device | Taget | Output| Listing C186 | ECe+ | 4168 | L1866 Loate | L186 Misc | Debug | Utiities |

— Preprocesszor Spmbals

Define; IMDNITDH1EE

Undefine: I

— Code Optimization

. Warnings: | wWaminglevel 2 b
Level IE: Conztant propagation j I d J

Emphasis: IFav.:.r speed vI [ Glabal Register Colaring [ KeepVariables in Order

[T Treat 'char as 'unsigned char'
W Save DPF on Intermupt Entry
[ Double-precision Floating-point

I Beorder Instructions to Minimize Pipeling E ffacts
I Use Static Memary for Mon-register Automatics

W Aliaz Checking on Pointer Accesses

[ Sawe Temporary Yariables on User Stack
Ihciude
Paths I J
Misc
Cantrols IMD[N:2

Compiler  |MODW2 BROWSE MODYZ DEFIME [MONITOR166) DEBUG d
Caonitral J

Sking

ok I Cancel Defaults
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» Select the L166 Misc tabsheet and add reserved memory areas as
shown in the figure below in the Reserve input field.

Options for Target "phpyCORE-XC167* K Ed
Device | Target | Output | Listing | C186 | ECe+ | 4168 | L1686 Locate  L185 Mise | Diebug | Utiites |
W arningz
ILeveIE 'I Dizable Warning Mumbers: I
™ use linker control file:
[Ereate)., | Erovse.. Edit:.. |
[~ Create Relocatable Output File [LINKOMLY] Interupt YWectar T able Address: I
Azzigh I
FieaB ank. I
Besemie ISH-DBH,D.&EH-EL&FHI
Mizc ﬂ
Contrals j
Linker  [T0 “Debug” -
Esc'p,tml FESERYE [BH-0BH. WCH-0AFH]
ring -

ok I Cancel | Defaults |

* Ensure that the configurations on the EC++, A166 and L166
L ocate tabsheets are set to their default settings.

» Click the OK button to save the settings.

* Click on the Rebuild all target files
and link your project.

button to compile
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4.1.3 Preparing the Debugger

* Open the Project|Options for Target 'phyCORE-XC167° menu
and select the Debug tabsheet.

 Enable the checkboxes Keil Monitor-166 Driver Load
Application at Startu@nd Go till main()

Options for Target "phpyCORE-XC167* K Ed
Device | Target | Output | Listing | C186 | ECe+ | 4168 | L1866 Locate | L1BG Mise  Diebug | Uiites |
" Use Simulatar Settings | (" Use: | Kei Moritor-166 Driver ] Settings |
¥ Load &pplication at Startup V¥ Ga till main(] W Load &pplication at Startup W Gao il main(]
| mitizlization File: Imitialization File:
| J Edit. | | J Edit. |
Reztore Debug Sezszion Settings Reztore Debug Seszion Settings
¥ Breakpoints V¥ Toolbox ™ Ereakpoints ™ Toolbox
v ‘watchpoints & P4 [ ‘watchpoints
V¥ Memom Display ™ Memary Display
CPU DLL: Farameter: Driver DLL: Parameter:
|S1EE.DLL |-cMDDv2 |51EE.DLL |-cM|:|Dv2
Dialog DLL: Parameter; Dialog DLL: Paramneter:
ID‘IE?.DLL |-p><1s? |T1E?‘.DLL |-p><15?
ok I Cancel | Defaults |

» Click on the Settings button in the upper right-hand corner of the
Debug tabshest.
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* Select Phytec phyCORE-XC16x from the Monitor Configuration
pull-down menu. A short description for the selected module is
shown in the Description section on the right.

» Select the correct COM Port and Baudrate in the PC Port Settings.

Monitor Driver Settings E |
— Moritor Configuration————— — Description
IF'h_I,Itec phyCORE-=C16x j b oritor for Phytec phyCORE -+C1 B3 with -

=C161C0], ®C164CS ar <C167Cl and 40MHz clock.

— PC Port Settings

"'ou heed under Optionz - L166 Misc RESERWE:
Part: [COM 1 =] 8H-0EH. DACH-04FH

Baudrate: IEEUU j Far comect using the Monitar with & Phytec
developent board:
connect the PC COM port to P14 connector

— Stop Program E secution with
Jumper Settings of the development board:

& Senial Interrupt or M
£ NI orly Jumper Settings:

JP 3 [243]

— Cache Ophions
JP28: [B+8] and [3+4] =
¥ lgnore Code Modifications | -

1]
¥ Cache Memory

¥ Cache 5FF Space Cancel | k. I

* Click OK to save these settings and exit the Monitor Driver
Settings window.

» TheOptionsfor Target 'phyCORE-XC167° menu will reappear.

e Click on the OK button again.
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4.2  Preparing the Target Hardwareto Communicate with
the Debugger

* 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 (S2) and Boot (S1) buttons on
the phyCORE Development Board HD200 and then releasing first
the Reset and, two or three seconds | ater, the Boot button.

Since the required microcontroller portion to communicate with the
Keil Monitor 166 will be automatically downloaded using the
Bootstrap mode there is no further preparation required for the target
system.

4.3  Starting the Debugger

» To start the pVision2 debug environment, click on the debugger
icon |@] on thepVision2 toolbar. A pop-up window will appear
indicating that this is an evaluation version. ClickQ@i.

oz |

EvalLUATION YERSION
Running in Eval Mode [2K]

* You will see a blue status bar from left to right at the bottom of
your screen indicating the download process of the debug
program.
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If a problem occurs during data transfer, the following window will
appear:

COMMECTION TO TARGET SYSTEM

Fleaze reset your target spstem and select Try
Again' to respncronize.

Settings ... | Opens a dialog where pou can select the manitor
configuration, serial interface parameters and

Stop Debugging | Stop debugging session

Click on &ettings and verify the COM port and the baud rate
(9600 baud). Reset the target hardware, force it into Bootstrap mode
(refer to section 4.2) and click on Try Again.

If the data transfer was successful, a screen similar to the one shown
below will appear. The Project window changed to the Register page.
The debug toolbar is aso displayed. In the lower part of the debug
screen you will see the Command and Watch/Stack window.

i‘I'!}_Dehug - p¥ision2 - [C:APHYBasichpC-XC167\DemosiKeilhDebugiDebug.c]
Eile Edit “iew Project Debug Flash Perpheral: Tools SYCS ‘Window Help _|ﬁ||1|

B R EE 0% %% Al Raf
@& @ mE o & o

=
Fegister | Walue ;I j

El-<wiard

FERETXXSXXXXXXXXALEET Programm Starts here FEEEE wEE
woid main (woid)

i

unsigned long i: /% delay war w7
= Po_0 o= 1;
DPO_O = 1
------- 0=0201 #ifndef MONITORLGE /% the serial interface must not he */ J
A% configured in monitor mode w7
SerInit(); /% call serial port init function w7
#endif

"""" 1 00000 P — DY 'l
"""" 2 0:0028 =| | 4 | | 4
Filez @ Regs |u1| E.. I | Debug Start_pE-XE...l @ Disaszembly

Hlxxx Restricted Version with 8192 Byte Code Size Limit 2]
=xx Currently used: 1522 Bytes (18%)
5 | |
ASM ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet Breaklccess =]
A[AT> PT Buid_} d /i_Findin Files | EX I
Ready [ |LEaCa HUM R
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You may need to open, resize and /or move some windows to make
your screen look similar to the screen capture. Y ou can open inactive
windows by choosing the desired window from the View pull-down
menu. The following screen capture has Workbook Mode enabled to
allow easy access to various overlapped windows with tabs.

The debugger will run to the 'main’ function and stop automatically.
Notice the yellow arrow pointing to the first command in the 'main’
function. Also notice the program counter (PC $) within the Project
Window — Register page showing the start address of the 'main’
function.

4.4  Keil pVision2 Debug Features

 The Debugger window toolbar gives access to the following
debug commands: Reset, Run, Stop, Step Into, Sep Over, Step Out
and Run to Cursor line.

Reset

Run
‘ I_ Stop
[ERIEN < ReRNR AT

Step Into J

Step Over

Step Out
Run to Cursor line

» The first button on the debugger toolbar is the Reset &
button.

The Reset command sets the program counter to O.
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* The button to the right of the Reset button starts the Run
command.

Clicking this button runs the program without active debug
functions. To stop program execution at a desired point, a
breakpoint can be placed before the Run button is pushed.

* The next button on the debugger toolbar isthe Sop @ button.

The Sop button interrupts and stops the running program at an
undetermined location.

» Thefirst button allowing exact control of the program execution is
the Sep Into = button.

The Step Into command performs the execution of the command
line to which the Current-Statement Arrow pc=»ats. Thiscan beaC
command line or a single assembler line, depending on the current
display mode. If the command line is a function call, Step Into
jumps to the C function or subroutine, enabling you to explore the
code contained in the accessed subroutine.

« TheSep Over # button is next on the debugger toolbar.

The Sep Over command executes the command line, to which the
Current-Satement Arrow -#-points. This can be a C command line
or a single assembler line, depending on the current display mode.
If the command line is a function call, the function will be
executed without single stepping into the function.

 Thenext button isthe Sep Out * button..

Sep Out isused to exit afunction you are currently in. Step Out is
very useful if you find yourself in afunction you are not interested
in and need to return quickly to your intended function.

* The last buttonE on the debugger toolbar performs the Run to
Cursor line command.

The Run to Cursor line command executes the program to the
current cursor position within the code window. This allows use of
the cursor line as atemporary breakpoint.
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4.5 Using the Keil pVision2 Debug Features

451 Serial Window

» Click in the source code line with the first printf command and
choose Run to Cursor line from the debug toolbar. Y our program
will be executed until it reaches thisline.

e Click on the Sep Into ® button. The printf command will
be executed and the serial output will appear in the Serial #1
window of the debugger.

PHYTEC Debug Demo =]

" o

Debug |@ Disassembl}lé Serial #1
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45.2 Breakpoints

» Clickinthelinefor (i=0; i<rhythn{blink]; i++) {.

» Click on Insert/Remove Breakpoint © to set a breakpoint here.
The red marker on the left-hand side of the selected line indicates
the breakpoint. You can also set a breakpoint by double-clicking
in the desired code line.

( =
ledil): 4% turn LED on %/

#ifndef INTERRUPT f* 1f the serial interrupt iz used to*/
S* stop a programm during debugging  */
S* serial in-/output is not possible #/

printf(™\r LED: 0N ™):

#endif
Bl  for i(i=0; i<rhythm[blink]; i++) { /% delay for x amount of counts *y
wait [): A% call wait function w4 J
'
led(0); A% turn LED off+/ vI
I 4 I I 3

- Debug E‘l Disassemhl}llé Senal #1 |

e Click on the Run icon and the program will run and stop at
the breakpoint.

* Notice that the LED (D3) on the Development Board now
illuminates. This is because the led(1) function call has been
executed and the status of the LED is shown in the Serial
window.

 Click again on Insert/Remove Breakpoint & to remove the
breakpoint.
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453 Single Stepping and Watch Window

 Click on the Step Into ® icon to enter the 'for’ loop.

* The Watch window automatically shows the value of the local
variable i. In order to change the number base from hexadecimal
to decimal, right-click on the variable.

Hlbawe | o |

I AL [ Locats £ nistch #1 A Watch #2 p, Call Stack

LagC [CAP [NUM | TR

* Click Step Over several times and watch the value of i count up.

* Asyou can see in the source code, the for{} loop will end if i
becomes equal to the first element of the constant field rhythn]
which has the value of 160,000. To leave the wait function,
change the value of i by typing i=159996 in the command line and
pressing <Enter>. Now repeat clicking on Step Over until you
|leave the wait function.

x| [

1| P Restricted Version with 8192 Byte

#*% Currently used: 1466 Bytes (17X)

»>1=159994|
<C-styvle expression> wvariable = -

|| AT [P B}, command £_Findin Fies § || 4[] ]

For Help, prezs F1

» Click in the source code line blink++ and choose Run to Cursor
line from the debug toolbar. Y our program will be executed until
it reachesthisline.

* Noticethat the LED D3 on the Development Board is off now and
the new status of the LED is shown in the Serial window.
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» Asalast example, the constant "rhythm[]" will be evaluated. Go
to the source code line where the constant "rhythm([]" is declared.
Right-click on "rhythm[]" and choose the "ADD rhythm to
watch window" -> #1 option. Select the "Watch #1" tabsheet at
the bottom of the watch window. The constant is shown with its
address and a small [+]sign in front which indicates that
"rhythm[]" is an array with a group of array elements. Click the

[+] Sign to expand the view and to see all array elements of
"rhythm([]".

=
4

0x00027100
0x00013820
0x00003C40

0=00004E20
0=00002710
0=00001338 |

A F T Cozals p, Watch #1 £ Watch #2 ), Gall Stack
[ L2422 [ [NUM R

4.6  Running, Stopping and Resetting

e To run your program without stopping at any time, delete all
breakpoints by clicking on the % button.
e Click the Run button.

The LED now blinks and its current status is displayed in the Serial
window.

You can use of the Stop @ button to stop program execution at any
time.
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4.7  Resetting the Debugger and the phyCORE-XC167

Debugger in Monitor mode:

The monitor kernel runs on the target hardware. A debugger reset sets
the IPC to zero and performs other initialization routines if no user
application was started. This type of reset is not as complete as a
hardware-reset (pressing push button S2 on the Development Board).
The best method to stop a running application is to click on the Halt
button rather than using the Reset CPU in monitor mode. Halt tries to
stop a running application when the 'Serial interrupt or NMI’ option
is enabled. If this option is not enabled, a dialog box is displayed in
which you can select further options. This has the advantage of
detecting any ‘infinite loop’ in which your program might be stuck.
With reset you start again at address 0.

Debugger in Simulator mode:

When you are using the simulator (i.e. no connection to target
hardware), pressing the Reset CPU icon & does not cause a
running simulation to stop at the current point of execution. Reset
CPU starts the application from the start address (0x0) again. Press
the Halt button '@ to halt a program under normal conditions.

Hardware NM 1 :

The phyCORE Development Board HD200 does not provide a
hardware NMI button. A NMI is the most reliable way to stop a
running program. Thisis even more important when you are using the
Bootstrap version of the monitor because it is difficult to re-
synchronize the debugger and the kernel. For example, it is not
possible for the debugger 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 restarting
the debugger.
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4.8 Changing Target Settingsfor the" Executable
Version"

After successfully debugging the program, next change the project
and the target settings in order to create an Intel hexfile. This can then
be downloaded to and executed out of the Flash memory on the
phyCORE-XC167.

o Exit the current debug session by selecting Debug\Start/Stop
Debug Session.

* Within the Project Window — Files tab remove the startup file
that was used for the debug session as described in section 4.1.1.
First highlight the Start pC-XC167_debug.a66 file. Then right-
click in the Project Window — Files to open a new window.
Choose the option Remove File’Start_pC-XC167_debug.a66'.

I‘I-!}_Dehug - p¥ision2 - [C:\PHYBasic\pC-XC167\Demos\Keil\DebughDebug.c]
Eile Edit “iew Project Debug Flash Penpheral: Tools SWCS Window Help _|ﬁ'|1||

B sER (e EE 6% %% Al il
@& @ mE o

£ E % X |phyCORE-XC167 =l ‘
A

7

FEEEREEEXXXRRXXXXAEES Prograum starts here +
woid main (woid)
pu {
Selecteyvize fon arget phvENEEE] B
Options for File ‘Start_pC-+C167_debug. aBE"

=23 phyCOREXCIET
B3 User

Dpen Start_pC-+C167_debug.abE uSt not lJ

[%%] Bebuild target node

ILI Build target F? function
Tranzlate C:APHYE azichpC-+C1 6740 emozik eilhDebughStart_pC-+C167_debug. abE

St bl ~|
»
- Sdd Eiles it Eraup..
les |§ [ ]:m s Targets, Groups, Files...

Femove File 'Start_pC-<C1E7_debug. abE'

ﬂ Build target ' phyCORE ARSI R AI
compiling Debug.c. .. |v IncludeDependencies |
assembling Start_pC-XCIor_wenuy.doo. ..
linking...

"Debug" - 0 Error(s), 0 Warning(s).
A[ATF T Buitd £ Garrmand f_Find in Files J X | "_I

Fiemove Group or File |LEICA ML R
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* Now add the Start_pC-XC167.a66 to the file group System Files.
This will add the applicable startup code to the debug demo when
running out of Flash as opposed to debugging code in RAM as
described in sections 4.1 through 4.6. Refer back to section 4.1.1
for more details on the different startup files.

* Your project should now look like this:

x

= phyCOREXCIE?
Ea Uzer
Debug.c
EIE Sypstem Files

1= Files |§ Fegs I Eﬂanuks I

» Savethe project.
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* Open the Project|Options for Target 'phyCORE-XC167° menu
and change the settings for off-chip memory to the new values as
shown in the figure below. The start address for RAM, accessed
via Chip Select signals /CS1, is 0x200000 which is aso
configured in the BUSCONL register (see start pC-XC167.a66

file).
Options for Target "phpyCORE-XC167" K Ed
Device Target | Dutput | Listing | C186 | ECe+ | 4168 | L186 Locate | L186 Misc | Debug | Utiities |
Infineon XC161C)
Clock [MHz): |4D'D ™ Use Orrchip ROM [128KE]
Memary Maodel: ISmaII: ‘hear' functions and data j ™ Use On-chip ¥Rk [02C000 - 02C7FF)
Dperating System; INone j
Diata Threshold: Inear [
— Mear Memory
|1B vl KE R |1B "I KB ROk
— External Memaory
Start: Size: Start; Size;
#1: [ROM ][00 |0s3FFF #1 [Remt =] | |
#2 [RaM =] |naznunun IEI:-:3FFF #5 [RaM j| |
#3: [rem = | | 45 [Fam =] | |
ok I Cancel | Defaults |
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» Select the Output tabsheet and enable the checkbox Create HEX
File.

Options for Target "phpyCORE-XC167"
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* Go to the C166 tabsheet and erase all defines from the Define:
input field and adjust the optimization to your needs.

Options for Target 'phyCORE-XC167" K Ed

Device | Taget | Output| Listing C186 | ECe+ | 4168 | L1866 Loate | L186 Misc | Debug | Utiities |

— Preprocesszor Spmbals
Defire: ||
Undefine: I

— Code Optimization

. Warnings: | wWaminglevel 2 b
Level IE: Conztant propagation j I d J

Emphasis: IFav.:.r speed vI [ Glabal Register Colaring [ KeepVariables in Order

[T Treat 'char as 'unsigned char'
W Save DPF on Intermupt Entry
[ Double-precision Floating-point

I Beorder Instructions to Minimize Pipeling E ffacts

I Use Static Memary for Mon-register Automatics

I¥' flias Checking an Pointer Accesses [ Sawe Temporary Yariables on User Stack
Ihciude
Paths I J
Misc
Cantrols IMD[N:2
Compiler  |MODY2 BROWSE MODVZ DEBUG d
Caonitral
Sking j

ok I Cancel | Defaults |

» Click on the OK button to save the settings.

* Click on the Rebuild all target files &
link your project.

* Download the created Debug.h86 file (located in
C:\PHYBasic\pC-XC167\Demos\Keil\Debug) to the Flash
memory. For general download procedure information refer to
sections 2.2 through 2.4.1.

» Exit FlashTools3.

o Start the HyperTerminal program as described in section 2.4.2.

» Press the Reset button S1 on the Development Board to start the
program.

* Now you can watch your final debug example execute.

icon to compile and
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5 Advanced User Information

This section provides advanced information for successful operation
of the phyCORE-XC167 with the puVision2 software tool chain.

5.1 FlashTools3

Flash is a highly functional means of storing non-volatile data. One of
its advantages is the possibility of on-board programming. Flash
programming tools for the phyCORE-XC167 are provided in the form
of  executable and binary  files that run under
Windows 9x/Me/NT/2000/XP. These tools make use of the Bootstrap
mode to transfer executable code to the phyCORE-XC167 that, in
turn, download user code into the Flash. Additionally, the re-
programmable Flash device on the phyCORE-XC167 enables easy
update of user code and the target application in which the
phyCORE-XC167 has been implemented.

Currently the phyCORE-XC167 can be populated with four different
sized Flash devices: a 29F200 with 256 kByte, a 29F400 with
512 Byte, a 29F800 with 1 MByte or a 29F160 with 2 MByte.

FlashTools 3 always uses the Bootstrap mode to transfer the required
microcontroller firmware to the phyCORE-XC167. Hence, there is no
restriction in using the Flash memory for storing user code.

Before Flash programming FlashTools 3 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 bank using /CS0O addressable at 000000H-1FFFFFH
(up to 2 MByte Flash)

* RAM bank 1 using /CS1 addressable at 200000H-27FFFFH
(up to 512 KByte RAM)

* RAM bank 2 using /CS3 addressable at 300000H-3FFFFFH
(up to 1 MByte RAM)
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Using the Bootstrap mode to transfer the required microcontroller
firmware to the phyCORE-XC167 ensures that FlashTools 3 main-
tainsits independent Flash programming capability.

5.2 Start_pC-XC167.a66

The code within the assembly file start pC-XC167.a66 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.

It is very important that this code will execute prior to the execution
of user code. To ensure this, it is recommended that 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.

Since some of the settings are hardware-dependent, we recommend
use of the prepared start pC-XC167.a66 from within the default
location C:\PHYBasic\pC-XC167\Tools\Startup\Keil. The properties
of the external bus interface are aready configured for the
phyCORE-XC167. You may want to change the values for the Chip
Select Unit.

To accommodate the startup code to the needs of your application
copy it from the directory described above to your project directory.
You can then edit, modify and compile it using the Kell macro-
assembler.

Since the startup code will usually be implicitly taken into
consideration from the default runtime libraries, you must now
explicitly tell your linker to instead consider your individual startup
object filee To do this we recommend adding your modified
start pC-XC167.a66 file to your project. Be sure that it is aways
included in the Link/Lib process of your project (see options within
the Project window of the Kell tool chain).
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5.3 Linking and L ocating

The Linker has to combine several re-locatable 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.

To enable easy accommodation of the linking process the Linker
collects segments of equal type to classes.

The Keil tool chain distinguishes the following classes:

XCODE:  codefor several addressing modes
x=N, I, F, Hor X)

XxDATA: notinitialized data for several addressing modes
x=N, I, F, HorX)

XDATAQO: pre-initialized datafor several addressing modes
x=N, I, F, HorX)

XCONST: constant for several addressing modes
x=N, I, F, Hor X)

It is required that all XDATA and xXDATAO classes segments are
located to any internal RAM of the XC167Cl or to any external RAM
on the phyCORE-XC167.

All xCODE and xCONST classes must also be located to any internal
non-volatile memory (e.g. Flash, OTPROM) of the XC167Cl or the
external Flash memory of the phyCORE-XC167.
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A near address data area (NDATA, NDATAO) must reside in one data
page (16 kByte). A near address code area (NCODE, NCONST) must
reside in one code segment (64 kByte).

To ensure proper execution of your application you must take the
runtime memory model into account when linking and locating. This
means that you must instruct the Linker where to assume external
RAM for locating data classes and Flash for locating code and
constant classes.

The recommended operating mode of the phyCORE-XC167 allows
the use of the Chip Select Unit of the XC167Cl to define the physical
memory layout. By modifying the file start_pC-XC167.a66 as part of
your project you can adapt the memory layout to your needs.

The external use of the Chip Select signals is predefined by the
hardware in the following way:

* Flash Bank uses/CS0 (up to 2 MByte Flash)
* RAM Bank uses/CSL1 (up to 512 kByte RAM)

The default configuration of the phyCORE-XC167 has 1 MByte Flash
(/C0) and 512 kByte fast SRAM (/CS1) (order code
PCM-020-0020E).

Caution:

You will see multiple mirrors of a memory device that has a physical
smaller address range than the associated address range of the Chip
Select signal. For instance if you adjust Chip Select signal /CS1 to be
active within an address range of 1 MByte and the actual memory size
populating the phyCORE is just 512 kByte, you will get one mirrored
image of your RAM.

We recommend that you generate a *.m66 map file for your project
and inspect the memory map information within this file. Compare
this information with the physical memory model resulting from your
settings selected within the start_pC-XC167.a66 file.
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5.4 Debugging Using Monitor Kernel

Whenever you decide to use the pVision2 target debugger or Mon166
target Monitor to debug your application, some special precautions
must be taken into consideration to ensure proper code execution of
your application.

Your application and the Keil Monitor kernel contained in the files
boot andmonitor must share some memory locations within the target
system. If you do not consider the physical Memory-Model already
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.

We recommend the use of thtart pC-XC167_debug.a66 within the
default destinationC:\PHYBasic\pC-XC167\Tools\Mon\Kell if you
want to debug your application using the Monitor kernel. This file
will adjust the external bus properties and the Chip Select Unit in
exactly the same manner as did the Monitor kernel.

To obtain information about the memory requirements of the Monitor,
the corresponding memory map figonitor.m66 is made available
together with thenonitor executable file. This file contains a detailed
memory map of the Monitor and is also located in the default
destination mentioned above.

You must link your application to prevent any overlapping memory
ranges. Since the Monitor also uses some special interrupts for
communication with the host-PC at runtime, you should add a
Reserve: statement for 0x008 — 0x00B, OxOAC — OxOAF to the
L166Misc tab of yourOptions for Target option to reserve at least
these ranges.
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You should always ensure that segments of your application do not
reach or overlap the segments of the Monitor. The Monitor segments
will usually be linked to the top of the memory, leaving you the most
possible memory space for the application code.

The Monitor is linked under the assumption of maximum memory
upgrading for Flash bank and RAM bank. Remember that you will
have multiple additional mirrors of the physical devices actually
mounted on the phyCORE-XC167 if their capacity is less than the
maximum value of 1 MByte.

For instance if you have 512 kByte of RAM mounted on the
phyCORE-XC167 you will have one additional mirror image of the

RAM within the reserved 1 MByte range. Note that in this case all
associated address ranges of 0x80000 — OxFFFFF will actually
address the same physical device address range of
0x00000 — Ox7FFFF. This means that exactly the same physical
memory location can be addressed using two different internal
addresses. This must be taken into consideration when verifying your
memory mappings.
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5.5 Demo for the Optional Ethernet Controller CS8900A-CQ

As an option, the Crystal LAN CS8900A-Q Ethernet Controller can
populate the phyCORE-XC167 at position U1l6. The PHYTEC
Spectrum-CD, included in the phyCORE-XC167 Rapid Development
Kit, contains an example program that demonstrates the use of a tiny
webserver. This example program can be found in the folder:

C:\PHYBasic\pC-XC167\Demos\Keil\easy-WEB\)

This tiny web server was taken from the magazine 'Design &
Elektronik’, special issue 'Embedded Internet’. It can be downloaded
from the following web site: www.elektroniknet.de/extraheft. This
software has been modified to work with a PHYTEC
phyCORE-XC167 board and the Keil C166 C Compiler.

All modifications in the source code are marked with ’// Keil:’ and
‘/IPhytec:”.

The web page shows the values of two analog inputs (ANO and AN1).
This tiny webserver needs very few resources and therefore has some
restrictions:

only one active TCP session at agiven time

no support for fragmented | P datagrams

no buffer for TCP datagrams received in wrong order
only one web page, no GIF/JPG graphics possible

The IP address can be modified in the tcpip.h header file in order to
match your existing LAN (see MY IP_x).

The easyWEB project is set up for two different targets:

e pC-XC167:  Settingsfor PHY TEC phyCORE-XC167 module
e Simulation:  Settings for simulation.

Note:
The Ethernet controller cannot be simulated.
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A Appendices

Al  Troubleshooting

Al.1 pVision2 Debugger in Monitor Mode

If uVision2 communication to the target system is not successful, an
error window will appear as shown below. If this should occur, check

if the correct serial port is selected or try other baud rates. The correct
transmission rate is 9600 baud. Click dry Again after correcting

the communication parameters and forcing the target system into
Bootstrap mode again.

THE SELECTED SERIAL INTERFACE IS EITHER MOT
OR CURREMTLY IM USE BY AMOTHER

Tries to open the zenial interface again. Cloze the other
pragran which iz using the zame senal interface ar
zelect a different senial interface beforel

Settings ... | Openz a dialog where you can zelect the monitor
configuration, senal interface parameters and mare. ..

Stop Debugging | Stopz debugging zeszion.

The serial FIFO buffer in MS Windows95 can cause transmission
problems. pVison2 debugger may have problems completing the
communication initialization process. This can be intermittent. The
FIFO can be disabled und&ettings/Control Panel|System|Device
Manager|Port Settings|Advanced. Make sureUse FIFO buffers is not
activated in this menu.
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A.2 Monitor Configuration Error

If the Monitor 166 kernel download is not successful, an error
window “MONITOR Configuration Error” will appear as shown
below. If this should occur, make sure that the correct target hardware
Is selected underOptions for Target|Debug|Settings|Monitor
configuration. This step is crucial to ensure proper communication
between the target hardware and debug environment.

MOMITOR Configuration Error E3 |

& The bootstrap code configuration iz wrong, The

external BAM cannot be acceszed because of a wrong

configuration. Pleaze check the settings in the

COMFIG.IMC file of your kaonitor installation -ar-

copy the preconfigured * MOM' and = BOT' files

provided by the hardware manufacturer into the MONITOR'

directon! Pozsible reasons are:

- wrong bus-type, waitstate or 'WHE_CFG zetting

- wrong ar mizzing BUSCOMNT and ADDRSELT initialization
when Bak iz connected to C51 [Chip Select]

- wrong code address area of Monitor
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