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Introduction

1 Introduction to the Development Kit

Thistutorial provides:

e genera information on the PHYTEC kitCON-167 Single Board
Computer,

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

* instructions on how to run example programs on the kitCON-167,
in conjunction with pVision2.

Please refer to th&itCON-167 Hardware Manuafor 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
kitCON-167 Hardware Manual.

1.1 Development Kit Documentation

This “Development Kit” includes the following electronic
documentation on the enclosed “PHYTEC Spectrum CD-ROM”:

» the PHYTEC kitCON-167 Hardware Manual

 controller User's Manuals and Data Sheets

» this QuickStart Instruction with general “Development Kit”
description, software installation hints and two example programs
enabling quick out-of-the box start-up of the kitCON-167 in
conjunction with the pVision2 software development tools:
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1.2 Overview of thisQuickStart Instruction

1) The "Getting Sarted” section uses two example programs
“Hello” and “Blinky” - to demonstrate the download of user
code to the Flash device using PHYTEC's FlashTools 16W.

2) The “Getting More Involved” 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
kitCON-167 using the Windows-based pVision2 tool.

In addition to dedicated data for this Development Kit, this CD-ROM
contains supplemental information on embedded microcontroller
design and devel opment.

1.3 System Requirements

Use of this“ Development Kit” requires:

e the PHYTEC kitCON-167 with the included DB-9 serial cable and
AC adapter supplying 8-13 V/min 300 mA,

* the PHYTEC Spectrum CD,

* an IBM-compatible host-PC (486 or higher running at least
Windows95/NT)
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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 ThePHYTEC kitCON-167

The kitCON-167 is a EURO-sized (100 x 160 mm) Evaluation Board
for the Siemens C167x microcontroller of the C16x-microcontroller
family in a MQFP-144 package. The kitCON-167 is pre-configured
and equipped with all necessary connectors required for immediate
start-up.

kitCON-167 Technical Highlights

e Evauation Board in EURO-card format 160 X 100 mm, including
wrap-field (90X60 mm) for easy layout of user circuitry

* Improved interference safety through multi-layer technology

* Requires single unregulated 8V=to 12V=/500 mA power source

» 256Kbyte Flash on-board (PLCC-package)(optionally expandable
to up to 2MB)?

» on-board Flash-programming

* No need for a dedicated programming voltage through use of
5V-Flash devices

» 64kByte SRAM on board (optionally expandable to up to 2MB):

» 512Byte serial EEPROM

» On-chip bootstrap loader

» All controller ports, aswell as data and address lines, are extended
from the controller to the pins of the kitCON-Connector in the
middle of the board

» RS-232 serial interface, available at DB9-socket P1

» Supplemental debug-interface (RS-232), available at DB9-plug P2

o |If equipped with a C167Cx controller, a CAN-Interface is
available at DB9-plug P2, too

» Two LED’sto display the boards status

» Sixteen freely programmable LED’s at port P2

* Real-Time Clock

« Up to three free Chip-Select signals for easy connection of
peripheral devices (controller-dependent)

For more information about additional configurations see the PHY TEC product catalog
The real-time clock is not available on boards included in Siemens' Starter Kits

B
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» Provision for operating the board with an ICE/connect-16x for
easy emulation of the controller

» Provision for operating the board with a Quad-Connector for easy
emulation of the controller

1.5 TheKeil pVision2 Softwar e Evaluation 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 and
167CR. Future derivatives are easily accommodated due to the
flexible Keil C compiler design.

nVision2 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 kitCON-167 target board.

nVision2 consists of the following executables:

e CCompiler c166.exe
» Assembler al66.exe

e Linker 1166.exe
» Converter oh166.exe
e uVision2 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. If using the professional (i.e. full) version of the Kell
tool chain, the default destination location for these files is the
C:\C166\bin directory. Access to these programs from Windows is
accomplished withuVision2. The entire tool set can be run from
pVision2 or directly from DOS with batch files. The Evaluation
version is limited in code size to 8 kByte. Other than these
restrictions, all features operate normally.

© PHYTEC Mefitechnik GmbH 2001  L-537e_1 5
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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 ssimple mouse clicks. pVision runs under Windows 95/98
and NT. This Integrated Development Environment (IDE) has been
expressly designed with the user in mind and includes a fully
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,
including emulator software.

C166 C Compiler for the entire Infineon 166/167 family

The C166 ANSI compiler and A166 assembler are designed
specifically for the Infineon 161, 163, C164Cl, 165,166, 167, 167CR,
and future derivatives. The C166 compiler easily integrates into the
Kell RTOS and interfaces and passes debug information to the

HnVision2 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 frompuVision2 and includes all utilities needed to complete

your project.
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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,

* 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 2001  L-537e_1 7
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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 support11-
(Basic 1.0 CAN) and 29-bit (Full 2.0B CAN) message identifiers.
Kell 166 and 8051 C compilers interface with the RTOS and CAN
libraries. Kell supports al CAN microcontrollers based on the
Infineon C505C, C515C, C164-Cl, and C167CR. Future CAN
products based on these 8051 or C16x Families are easily supported
due to the flexible Keil Compiler design.
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2 Getting Started

What you will learn with this Getting Started exampl e:

» instaling Development Kit software

» starting PHYTEC's FlashTools 16W download utility

» interfacing the kitCON-167, 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 16W

2.1 Installing Development Kit Software

When inserting 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
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 Mefitechnik GmbH 2001  L-537e_1 9
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The following window appears:

Spectrufn,

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

5
m Basic Product Files |

-
Install Extended Praduct Fllesﬂ.

H ; Install Data Sheets 1

Appl cation nte:

l More Information
Exit

PHYTEL

Choose Install Basic Product Files Button.

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

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

We recommend that you accept the default destination location.
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Choose Destination Location

Setup will install the PHYTEC Products in the fallowing folder.

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

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

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

should not exceed 8 directary levels. A path of more

than 8 directory level: may not work.

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

C:APHYE asic Browse... |

" Destination Folder

< Back Cancel |

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

Select PHYTEC Products E2

Select the PHYTEC Products you want ta install, clear the
products pou do not vant to install

LCompaonents

|1 PROSp=AECT131 programming systemm ok ﬂ
|1 microbODUL-2051 with CHO5C Ok

|1 phyCORE-551 Ok

| ] phwCORE-BICHIR=2 Ok

W KICON-1ES

— Dezcription

Inztallz the componets far the m
KiCON-167

Space Reguired: 0k
Space fyvailable: 1964795 K,

< Back | MHeut » | Cancel |

All Kit-specific content will be installed to a Kit-specific subdirectory
of the Rapid Development Kit root directory that you have specified
at the beginning of the installation process.
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All software and tools for this kitCON-167 Kit will be installed to the
\PHYBasic directory on your hard-drive.

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

Install |

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

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

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

If you decide to copy the electronic documentation to your hard-drive,
the documentation for this kitCON-167 Kit will also be installed to
the Kit-specific subdirectory.

12 O PHYTEC MeRtechnik GmbH 2001  L-537e 1
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Setup will now add program icons to the program folder, named
PHYTEC.

In the next window, you choose the Keil EK166 Software
Development Tool Chain.

Setup Ed |

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

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

MOTE:

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

Select the Tool Chain to instal

[ Kel EK1EE

[T Tasking for C166 Demo

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

Depending on the Rapid Development Kit software you have
selected, the applicable 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.

© PHYTEC MeRtechnik GmbH 2001  L-537e 1 13
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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 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.

In the following windows you can decide to install FlashTools 16W
Software and the Acrobat Reader.

Inztall |

Setup has detected that FlazhT ools 16 Software
iz reguired to carmy out QuickStart Instructions
for the selected modules.

MOTE:

|n order o succeed when carmying out the CluickStart
Instructions fram this CO-ROM pou must work through the
chapter describing the FlashT oolz werzion vou are using.

Do you want ba inztall the FlazhT oalz 164 Software for WWindows

from thiz CO-ROM ¢
] me |

Inztall |

Setup has detected that you have installed manualz
for zame modules.

MOTE:
T o view thern you muzst uze Acrobat Beader V405
ar higher.

Do you want bo inztall Acrobat Reader Y405

from this CO-ROM 7
] e |

14 O PHYTEC MeRtechnik GmbH 2001  L-537e 1
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Press Finish to complete the installation and decide if you want to

begin the QuickStart Instruction immediately.

Setup Complete

Setup has finished inztaling PHYTEL products on your
cormputer.
You can immediately begin the QuickStart Instructions for the

PHYTEL products.

v ires, | want to begin DuickStart Instructions

Click Finish to complete S etup.

< Black I Finish I

© PHYTEC Mefitechnik GmbH 2001  L-537e_1
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2.2 Interfacing the kitCON-167 to a Host-PC

Connecting the kitCON-167 to your computer is simple:

» Configure the Jumpers on the Development Board as indicated
below. This correctly routes the RS-232 signals to the DB-9
connector (P1) on the Development Board.

* Ensure that switch 1 of DIP switch S3 (left of the kitCON-
Connector) isturned ON.

. . [ [
g ] ) |
o 5
e 3
E I I I
REIHHRET
Q‘E JP3 ]
5 (| TPE ©
JP2 JP5 C_DL,
U1 JP1 ﬁﬁ JP8 ]
i
| | [ -]

PHYTEC-MESSTECH IK KC-167

(wwm] |nsertable Jumper
Figurel:  Development Board Jumper Settings

* Connect the RS-232 interface of your computer to the DB-9 RS
232 interface on the Development Board (P1) using the included

serial cable.

16 O PHYTEC MeRtechnik GmbH 2001  L-537e 1
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» Using the included power adapter, connect the power socket on the
board (P3) to a power supply (refer to Figure 2 for the right
polarity).

polatity: -  +

center hole \ =
’x\ e o ;;@j
/ |

GND

Figure2:  Power Connector

e Push switch S1 to perform a Reset and to start the Bootstrap
Loader on the kitCON-167.

The kitCON should now be properly connected via the Devel opment
Board to a host-PC and power supply. After executing a Reset and
rendering the board in Bootstrap mode, you are now ready to program

the kitCON-167. This kitCON shall also be referred to as “target
hardware”.

© PHYTEC MeRtechnik GmbH 2001  L-537e 1 17
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2.3 Downloading Example Code with FlashTools 16W

Start FlashTools 16W by double-clicking on the FlashTools 16W icon
or by selecting FlashTools 16W from within the Programs|PHYTEC
program group.

 The Connect tab of the FlashTools 16W Worksheet window will
now appear.
 Doubleclick on KITCON

PHYTECL FlashTools 16W T[]
File Wiew Connection Help
I = = = 9 O

Communication Setup |

—Suppored Target Hardware

- KITCOM-TRTCE_JC_JI ;l PHYTEL kitCOMN-167
e KITCOM-TBTRI_PI
KITCOM-163_1G5 Howe to enter the Bootstrap Loader hode
kITCOM-164
KITCOMN-16R

Turn switch 1 of Dip-Switch 53 O
Fress switch 51 to perform a RESET

B || TCON-157 |
- MICROMODUL The Bootstrap Loader is now waiting far
G- MINIMODUL =] connection
Connect

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

18 O PHYTEC MeRtechnik GmbH 2001  L-537e 1
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Properties for zernial communication

Interface Im j ]9 I
Baud rate: IQBDD vl LCancel |

Default properties

- 8 D ata bitz
-1 Stop bit
- o parity

» Select the correct seria port for your host-PC and a 9600 baud
rate.

e Click the OK button to load the module based part of the
FlashTools to the target hardware.

The microcontroller tries to automatically adjust to the baud rate
selected within the baud rate tab. However it may occur that the
selected baud rate can not be reached. This results in a connection
error. In this case, try other baud rates to establish a connection.
Before further connection attempts, be sure to reset the target
hardware and render it into Bootstrap mode as described in
section 2.2.

PHYTEC FlashTools 16w M= E
Eile = Connection Help
n = - B a5 90

Communication Setup I

Supported Target Hardware

i - KITCOMN-TEICS_JC_JI ;I PHYTEC kitCON-167

Lo KITCON-TBTRI_PI
LCKRITCOM-163_168 How to enter the Bootstrap Loader Mode

KITCON-164
KITCON-1ER Turn switch 1 of Dip-Switch S3 ON
" =5 Press switch 51 to perform a RESET
R || TCON-167
MICROMODLIL The Bootstrap Loader is now waiting for
MINIMODUL =l connection
Connect |

Load Boctle  [HNNRNEEEEERENEENERENEENNENNENNENNNENNENN]
Load Flashtools ANNNIIERENNENEERENENNNNRANNNNNERRNRNNEER]
Cannect EEENNENNENNEENEENNENNENNEER

StatusCheck Sectorit

» After the data transfer you will see FlashTools 16W Worksheet
window with the following tabs.

© PHYTEC MeRtechnik GmbH 2001  L-537e 1 19
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Flash Information shows sector and address ranges in Flash-Memory:

PHYTEC FlashTools 16W

1aaonaahk -
00020000k -
00040000k -
00060000k -
00080000k -
000AD000K -

0001FFFFh
D003FFFFh
N005FFFFh
0007FFFFh
D009FFFFh

20
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Protected Areas Information shows protected areas of Flash-Memory:

 PHYTEC FlashT ools 16W 9= B3

File ‘iew Help

I = ' £ 8 #4858 £ & = g 0

Sector Utilities | File Download | Communication Setup |
Flash Infarmation Praotected Area Infarmation :

Frotected Areas Information

Protection AddressRange

Mo Access Areas Information

Protection AddressRange
MoAccass Are.. 0000EFOOH - 000FFFFH

Sector Utilities allow erasure of individual sectors of Flash-Memory:

PHYTEC FlashTools 16w (- [S)=]
File “iew Help
I = 28 mads &2 & 00
Elash Information | Erotected Area Information
Sector Ltilities | File Download | Communication Setup
—Sector Status Information
Sectar | Address-Range | Protection Status
Sector #0 00000000k - A001 FFFFR Fartial Access  unknown
Sector#1 00020000k - 0003FFFFh unprotected  unknown
Sector#2 00040000k - 0005FFFFh unprotected  unknown
Sector #3 000B0000K - D0O7FFFFh unprotected  unknown
Sector#4 00050000k - 0009FFFFh unprotected  unknown
Sector#5 00040000k - D00BFFFFh unprotected  unknown
Sector #6 000C0000k - 000DFFFFh unprotected  unknown
Sector #7 00OENOOOK - 000FFFFFh unprotected  unknown

Sector Blank Check Erase Sector(s)

© PHYTEC MeRtechnik GmbH 2001  L-537e 1 21
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Communication Setup provides you with the possibility to disconnect
the target and reconnect with an equal one. Programming of several

targetsis possible for you thereby.

PHYTEL FlashTools 16W M= B
Wiew Help
In = #£8 B 5 2 £ @B g O
Flash Information Erotected Area Information |
Sector Ltilities | File Download Communication Setup |

~Supported Target Hardware

- KITCON-IBTCS_JC )l ]
- KITCON-161RI_P

- KITCOM-163_165

- KITCOR-164

L KITCON-168

o KITCOMN-1B7

- MICROMODUL
B~ MINIMODLIL |

Disconnect |

PHYTEC kit OM-167
How to enter the Bootstrap Loader Mode

Turn switch 1 of Dip-Switch 53 ON
Press switch 51 to perform a RESET

The Bootstrap Loader is now waiting far
connection

22
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2.3.1 “Hello”

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

» Choose thesector Utilities tab, highlight all sectorand click on
the Erase Sector(s) button. You can see the Flash sectors being
erased at the bottom left hand of the window. When the desired
sectors are erased, the connection properties description returns to
the lower left corner of the window.

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

» The hexfile has already been installed to your hard-drive during
the installation procedure. Type in the correct drive and path to the
kitCON-167 Demo directory (default location
C:\PHYBasic\KC167\Demos\Keil\Hello\hello.h86) and click
Open

» Click on the Download button. You can watch the status of the
download of the hello.h86 into external Flash-Memory in the
Download window.

PHYTEC FlashTools 16%
Eie wiew Hely
‘I’LBJﬂﬁﬁm@aég@ (Y1)
Elash Infatmation | Erotected Area Informatian |
Sectar Utilities File Download | Communication Setup
r Download
Filename: : Hello.HBE
Filetype : Extended Intel Hex File
Filesize : 1342 Bytes
L] ]
EilEiamEer... Cancel |
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» At the end of the download, a sector by sector status check of the
Flash-Memory can be viewed in the left-hand corner of the
FlashTools 16W Worksheet window. Wait until the status check
finishes before returning to work with the board. Once the status
check is complete, the downloaded code can be executed.

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

not empty (i.e. erased), a warning dialog box will appear, indicating
“Location not empty! Please erase location and try again.” In this
event, select theSector Erase tab from the FlashTools 16W
worksheet, highlight all sectors and erase them. Then repeat the
download procedure.

 Returning to the Communication Setup tab, click on the
Disconnect button and exit the FlashTools.
e Turn OFF switch 1 of DIP-switch S3

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

» Start the HyperTerminal program within tReograms|Accessories
bar.
* The HyperTerminal main window will now appear:

& HyperT erminal [_ (O]

J File Edit “iew Go Fawortez Help i

AT&TMalI CompuServe hticonz. dil

)

hwpertrm. dil Huypertrm FCI b ail
|E ohiject(z] |_§‘ by Cornputer P

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

Connection Description

& : New Connection

Enter a hame and choose an icoh for the connection:

Mame:

lcor:

Cancel I

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

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

'
Mew Connection Properties H

Phone Mumber | Settingsl

= : Mew Connection Change |con...

Country cods: I Germary (4] j

Enter the area code without the lona-distance orefis.

Area code: IDB‘I i |

PBhone number: I

Connect using: [N gyl

Configure. .. |

¥ | Wse courtiy code andlares code

()8 I Cancel

© PHYTEC MeRtechnik GmbH 2001  L-537e 1 25



kitCON-167 QuickStart Instructions

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

COM1 Properties [ 7] x]

Port Settings I

Bitzs per second: Iﬁ
Data bits: Iﬁ
Earity: INnne -
Stop bits: |1 -
Elaw controk:

Advanced I Restore Defaults I

Ok I Cancel | Al |

» SelectingOK advances you to the “COM Direct — HyperTerminal”
monitoring window. Notice the connection status report in the
bottom lower corner of the window.

T New Connection - Hyper T erminal
File Edit “iew Call Transfer Help
s=E
=l
Disconnected |Auto detect [ Auto detect [SCROLL  [CAPS [MUM [Capture  [Printecho 4
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* Resetting the Development Board (at S1) 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.

e Click the disconnect icon §| in HyperTerminal toolbar and exit
HyperTerminal.

If no output appears in the HyperTerminal window check the power
supply, the COM parameters, the RS-232 connection and the DIP-
switch S3.

The demo application within the file hello.h86 initializes the serial
port of your kitCON-167 to 9600 baud. The initialization values are
based on the assumption that the microcontroller runs at a 20 MHz
internal clock frequency. Please note that the kitCON-167 is
populated with an oscillator with a frequency of just 5 MHz. An
internal PLL (Phase Locked Loop) device renders an internal 20 MHz
clock frequency. If your kitCON-167 is equipped with an oscillator
with a different frequency value, the demo application might transmit
using another baud rate. This may lead to incoherent characters
appearing in the HyperTerminal window following execution of code.
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2.3.2 “Blinky”

The “Blinky” example sends a program to the Flash that, when

executed, manipulates the LED D13 on the Development Board that
is mounted next to the red LED D4. This second example program
provides a review of the FlashTools 16W download procedure. For
detailed commentary on each step, described below in concise form,
refer back to the “Hello” example startingsattion 2.3.1

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

Render the target hardware into Flash Programming Mode by
simultaneously pressing the Reset (S2) and Boot (S1) switches on
the Development Board and then releasing first the Reset (S2) and,
two to three seconds later, release the Boot (S1) switch

Start FlashTools 16W

Double click on KITCON

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

Select the correct serial port for your host-PC and a 9600 baud
rate.

Click the OK button to load the module based part of the
FlashTools to the target hardware.

Choose thesector Utilities tab, highlight all sectorand click on

the Erase Sector(s) button. You can see the Flash sectors being
erased at the bottom left hand of the window.

Wait until the status check in the lower left corner of the
FlashTools 16W Worksheet finishes

Next choose thé-ile Download tab and click on théile Open
button

Type the complete pathway and name of the file you wish to
downloadC:\PHYBasi c\KC167\Demos\Kei [\Blinky\blinky.h86

folder (default location)

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

28
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* Returning to the Communication tab, click on the Disconnect
button

* Press Reset (S2) on the Development Board

» Successful execution of the program will flash the LED with equal
on and off durations

Y ou have now successfully downloaded and executed two pre-
existing example programsin *.h86-file format.
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3 Getting Morelnvolved

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 output *.h86-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
section2.1.

You can also manually install pVision2 by executékd66.exe from
within the \Software\Keil\Ek166 directory of your PHYTEC
Spectrum CD.

Attention:

You must use the Keil 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 selectinigeil pVision2 from within the
Programsgroup.

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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B pVision2

File Edit Wiew Project Debug Perpheralz Toolz SWCS “Window Help
Do BB D= %% % =] &4
() |1& | || |5 e B

[EET s

I> ==
SOFTWARE

True Integration

IDE for
en= e Microcontroller

x| AI
| This program is protected by LS. and international copyright laws.

A[AT TP, Buitd £ Gomrrand } Find in Files [ ||L|_|_’|j
[ [ [ovR[RA 4

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.

e Change to the project directory created by the
installation procedure (default location
C:\Phybasic\KC167\Demos\Keil\Blinky2

Create New Project EHE

Sa\-'e_in:la Blinky2 j gl E?

File name: I Save I
Save as type: IProiect Files [*.uv2) j Cancel |

2
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* In the combobox ‘File name’, enter the file name of the project
you are creating. For this tutorial, enter the naBheky2 and
pressSave.

Savejn:la Blinky j ﬁl

Fil= name: |E!Iinky2| Save I
Save az hype: IF'r-:uieu:t Files [*.uvZ) j Cancel |
S

* Double click onInfineon as manufacturer for the CPU within the
next window which opens automaticallyThe kitCON-167 is
equipped with a C167CR-LM CPU. Choose this controller type
from the list as shown below. This selection sets necessary tool
options for the C167CR-LM device and simplifies in this way the
tool configuration.

1. The same window opens by choosing Select Device for Target from the Project menue
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Select Device for Target ‘Target 1°

C163 (all*/ ariantz)

e Pressthe OK button
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» To givethetarget of our project a name select the default Target 1
in the project window and click on it. Change the name into
KC167 and press return.

lx

=3 KC1E7

------ [ Source Group 1

=) Files ﬁi'_] e |

» Select the file group Source Group 1 in the Project Window —
Files page and click on it to change the name into User.

» Click with the right mouse key in the Project Window to open a
local menu. Choose the option Targets, Groups, Files...

Select Device for Target 'KC1ET
Options for Target 'KC1ET

e Eile
|ﬂ| Hebuild target
[£] Build target F?
Iranzlate Eile

Stop buila

Soldl Biles b Eraup...

Targets, Groups, Files...

HemaweEen

|
ELCNENIEN
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» Select the tab Groups/ Add Files and type the new group name
System Filesin the Group to Add: section.

Targets. Groups. Files

Targets Groups / Add Files |

— Group to Add:

ISystem File] Add

— Awailable Groups:

User

Add|Eiles ta ErEum.. | Bemave e |
Ok I Cancel |

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

=l =]

£ Files @_J e |
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* Now it's time to add some source code to our project. To do so,
click with the right mouse key on tHdser group to open a local
menu. The optiorAdd Files to Group ‘Useropens the standard

filesdiaog.
i

=33 KCIE7

...... User

------ 3 Swstem Files

Selectevmeton Tiang et s By
Options for Group 'User'

per e

ebuild target

[#] Build target F7
Trans/atekrle

Sbap b

4dd Files to Group ‘User’

Targets, Groups, Files...
Remove Group 'User’ and it's Files

Bl IEIEIJ -

» Select thefile Blinky2.c.

Add Files to Group "User' HE

Look jr: | {3 Blinky2 [ =i

File narne: IBIink_l,l2 Add

Files of twpe: IEI Source file [*.c) j Cloze |

» Choosing Add adds the Blinky2.c file to your current project
window.
* Close the window.
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* Now right click on group System Files and add the File
startl67.a66. (You have to change the Filetype to “ASM source
file *.a” see this file).

* Your project window should now look like this:

~lx

EESL G
Ela szer

- [F Blinky2c

El-2 System Files

£ Files @_J e |

At this point you have created a project calticiky2.uv2 and added
an existing C source file calldadinky2.c and an existing Assembler
file called start167.a66. The next step is to modify the C source
before building your project. This includes compiling, linking,
locating and creating the hexfile.
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3.3 Modifying the Source Code

* Doubleclick on blinky2.c to open it in the source code editor.

ilD Blinky2 - pVigion2 - [C:\PhybasicA\KC167\D emos\Keil\BLINKY 2\Blinky2.c]

J. Eile Edit ‘iew Project Debug Perpherals Tools SYWCS wWindow Help = _||
EEL- R IEEE ﬂ%%mmr____jMMMMMFfm%mmH@umamﬁﬁ—
——————— x| /* FLASH.C - LED Flasher for Phytecs Rapid Dewvelopment Eits *
EE=] I~
E"ﬁ User #include <regle7.h> A% include S0C1E7 header file !
LA Bk hit P28 = P28 /% decl tpin w7
H shi = Fzh8: eclare portpin to use
E1-ZY Spstem Files = .
Stait167. 566 sbhit DP2_8 = DP2*G; /7 declare direction bit to use i/
woid wait (woid) /% wait function /
; /% only to delay for LED flashes /

i

void main [void) |

unsigned long i; 47 delay war v
DP2_& = 1; A% init direction to output */
while (1] { /% loop forever *)
Pz & =0y 4% ourput to LED port i
for (i=0; iL£150000; i++) ! /% delay for 150000 counts *
wait (): /% call wait function *

}
Pz G = 1: 4% ourput to LED port i
for (i=0: i<150000; i++) § /% delay for 150000 counts *
wait (): A% call wait function *

| ElFiies Je... o _'|z

-
H[ATFIHT: Buitd A Comimand A Find in Files_J [|EN | »I_I
For Help, press F1 =] T el

» Locate the following code section. Modify the section shown
below (the values shown in bold and italic) from the original
(150,000) counts to the indicated val ues:

while (1) { /* 1 oop forever */

P1 0 = 0O; /* output to LED port */
for (i=0; i<225000; i++) { [* delay for 225.000 counts */
} wait (); [* call wait function */
P1 0 = 1; /* output to LED port */
for (i=0; i<75000; i++) { /* delay for 75.000 counts */

wait (); [* call wait function */
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3.4 Savingthe Modifications

» 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 several programming languages. Before using the
Make utility, macroassembler, C compiler or linker you must
configure the corresponding options. Most of the options are set by
specifying the 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.

» Click with the right mouse key in the “Project” window to open a
local menu. Choose the opti@ptions for Target ‘kC167’

&L
Ea I Select Device for T arget 'kC167
N Options for Target 'kC167
0 [Hpen File
|ﬁ| Bebuild target
[£] Build target F7
Tiranglate ke
St bl

Add Eiles talEraup,..

Targets, Groups, Files...

Bemoe [ten

10t Ttotal = 1U;

for [co

7 ] Fites ||§! 6. | 4] |
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To configurethe Target:

» Open the Project|Options for Target ‘KC167menu and type the
settings for the External Memory as shown below.
Make sure that #1 is set to ROM.

Options for Target "KC167

|Qupue] Lising] €168 | A168 | LigBLocate] L1g6Misc] Debug]

Small: 'near' functions and data | |

Mone .
niear &

{ 16 =] [16 =]

m D) Ow3FFFF
m D400 OwOFFFF m
[Rem ] [Rem 7]
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To configurethe Output options:

o Select the Output tab and activate the Create HEX-File option.
With this option a INTEL *.HEX file will be created for
downl oad.

Options for Target '"KC167" 7| x|

Blinky2

e Click on OK
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3.6 Building the Project

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

e Click on the Build Target icon ki from the pVision2 tool bar
or pressF7.

» |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" - O
Errors, 0 Warnings. The code to be downloaded to the board will
be the name of the project with .h86 as filename extension (in this
case blinky2.h86).

Build target 'EC167'

compiling Blinky2.c...

assembling Startle?.ab6...

linking...

creating hex file from "blinky2"...
"blinky2" - 0 Error(s). 0 Warning(s).

Lot

[LEX)

[Lzoc:20 T

» 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.

3.7 Downloading the Output File

o ExitKell pVision2.

e Ensure that switch 1 of DIP switch S3 (left of the kitCON-
Connector) is turned ON and push switch S1 to perform a Reset
and to start the Bootstrap Loader on the kitCON-167.

e Start FlashTools 16W

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

» Select the correct seria port for your host-PC and a 9600 baud
rate.
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 Click the OK button to load the module based part of the
FlashToolsto the target hardware.

* Returning to the FlashTools 16W Worksheet, choose the Sector
Utilities tab, highlight all sectors and click on the Erase Sector(s)
button. You can see the Flash sectors being erased at the bottom
left hand of the window.

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

» Typethe complete pathway and name of the file you wish to
download C:\PHYBasi c\KC167\Demos\Keil\Blinky2\blinky2.n86
directory (default location)

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

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

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

To start the demo program again execute the following steps:

* Turn OFF switch 1 of DIP-switch S3
» Press the Reset button (S1) on the Development Board to reset the
target hardware and to start execution of the downloaded software

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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3.8 “Hello”

A return to the “Hello” program allows a review of how to modify
source code, create and build a new project, and download the
resulting output file from the host-PC to the target hardware. For
detailed commentary on each step, described below in concise form,
refer back to the “Blinky” example startingsgtction 3.2.

3.8.1 Creating a New Project

» Start the KeilpVision2 environment and close all projects that
might be open.

* Open the Project menu and create a new project dadiéal.uv2
within the existing project directory
C:\PHYBasic\KC167\Demos\Keil\Hell02
(default location) on your hard-drive.

* Add hello2.c andstart167.a66 from within the project directory to
the projechello2.uv2.

* Your project window should now look like this:

==

=13 KC1E7
=5 User
. HelloZ.c
=25 System Files
= Start1 67566

e Save the project

At this point you have created a project calhetio2.uv2 consisting
of a C source file callechello2.c and an Assembler file called
start167.a66.
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3.8.2 Modifying 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!'\n")

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

3.8.3 Setting Target Options

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

3.8.4 Building the New Project

» Build the project

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

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

» ExitKel pVision2.

* Ensure that switch 1 of DIP switch S3 (left of the kitCON-
Connector) is turned ON and push switch S1 to perform a Reset
and to start the Bootstrap Loader on the kitCON-167.

o Start FlashTools 16W

* Doubleclick on KITCON

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

o Select the correct seria port for your host-PC and a 9600 baud
rate.

 Click the OK button to load the module based part of the
FlashToolsto the target hardware.

» Choose the Sector Utilities tab, highlight all sectors and click on
the Erase Sector(s) button. You can see the Flash sectors being
erased at the bottom left hand of the window. Wait until the status
check in the lower left corner of the FlashTools 16W Worksheet
finishes

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

* Type the complete pathway and name of the file you wish to
download C:\PHYBasic\KC167\Demos\Keil\Hello2\Hell02.n86
directory (default location)

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

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

o Exit the FlashTools 16W.

e Turn OFF switch 1 of DIP-switch S3
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3.8.6 Starting the Terminal Emulation Program

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 S1) 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 Disconnect icon 5]

Close the Hyper Terminal program

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

48
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4 Advanced User Information

This section provides advanced information for successful operation
of the kitCON-167 with pVision2.

4.1 FlashTools 16W

Flash is a highly functional means of storing non-volatile data. One of
its advantages is the possibility of on-board programming.
Programming tools for the Flash device are delivered with the
kitCON-167 in the form a set of executable and binary files that run
under Windows9x/NT. These tools make use of the Bootstrap mode
to transfer executable code to the kitCON-167 that, in turn, download
user code into the Flash. Additionally, the re-programmable Flash
device on the kitCON-167 enables easy update of user code and the
target application in which the kitCON-167 has been implemented.

Currently the kitCON-167 can be populated with two different sized
Flash devices: a 29F010 with 128 kByte or a 29F040 with 512 kByte.
Since a Flash Bank always consists of two of such 8-bit devices to
achieve 16-bit data width and there are two Flash banks, the kitCON-
167 can be equipped with 256 kByte, 1 MB, 1.2 MB or 2 MB Flash.

The kitCON-167 is mounted with an external programmable device
that functions as an address decoder. This can be used to derive all
four used memory Chip Select signals used by the board from just one
Chip Select signal supplied by the microcontroller (MODE = 0).
Otherwise all four memory Chip Select signals must be supplied by
the microcontroller using its internal Chip Select Unit (MODE = 1,
default).
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We recommend using the microcontroller’s internal Chip Select Unit
because of its high degree of flexible configuration. This is the default
mode of the kitCON-167. FlashTools 16W will not properly function
when using the external address decoder to derive the Chip Select
signals.

The current version of FlashTools 16W does not support contiguous
programming of both Flash banks. The standard FlashTools version is
exclusively suitable to program the Flash bank 1.

FlashTools 16W always uses the Bootstrap mode to transfer the
required microcontroller firmware to the kitCON-167. Hence, there is
no restriction in using the Flash-Memory for storing user code.

Before Flash programming FlashTools 16W 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 1 using /CSO0 addressable at 000000H-OFFFFFH
(up to 1 MB Flash)

* RAM Bank 1 using /CS1 addressable at 100000H-1FFFFFH
(up to 1 MB RAM)

Since there is no additional address translation, FlashTools 16W will
download any hexfile to Flash bank 1 using its original addresses.

Using the Bootstrap mode to transfer the required microcontroller
firmware to the kitCON-167 ensures that FlashTools 16W maintains
its independent Flash programming capability.
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4.2 Startl67.a66

The code within the assembly file start167.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
signas 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
occupy 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 start167.a66 from within the default location
C:\PHYBasic\KC167\Tools\Startup\Keil. The properties of the
external bus interface are aready configured for the kitCON-167.
Y ou 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 Kaell
macroassembler.

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 file. To do this we recommend adding your modified
start167.a66 file to your project. Be sure that it is always included in
the Link/Lib process of your project (see how to add sourcecode to
your project of pVision2 irgection 3.2).
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The Keil tool chain collects all initialization information for pre-
initialized variables (e.g. int i=3;) during compile and link time. This
information is stored within a special segment in the form of alist of
binary data entries. To mark the end of this list, pVision2 adds a
special entry to the list. Whenever the startup code finds this special
entry it ends the initialization of variables and continues executing.
Note that this end of list entry comes from shert167.0bj object file.

To ensure consideration of all of your pre-initialized variables, you
must movestartl67.o0bj to the end of the list of your link files.
Otherwise some of your pre-initialized variables may not be
initialized by the startup code during runtime. It is usually very
difficult to detect such a mistake.

We recommend that you always matart167.a66 to the end of your
projects file list.
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4.3 Linking and Locating

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 hasa 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, Hor X)

XDATAQO: pre-initialized data for several addressing modes
(x=N, I, F, Hor X)

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 C167 or to any externa RAM of
the kitCON-167.
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All xCODE and XCONST classes must also be located to any internal
non-volatile memory (e.g. Flash, OTPROM) of the C167 or any
external Flash-Memory of the kitCON-167.

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 into
account the runtime Memory-Model 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 kitCON-167 allows the use
of the Chip Select Unit of the C167 to define the physical memory
layout. By modifying the file start167.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 1 uses/CS0 (up to 1 MB Flash)
* Flash Bank 2 uses/CS3 (up to 1 MB Flash)
* RAM Bank 1 uses/CS1 (upto 1 MB RAM)
* RAM Bank 2 uses/CS2 (upto 1 MB RAM)

The default configuration of the kitCON-167 has 256 kByte Flash at
Bank 1 (/CS0) and 256 kByte RAM at Bank 1 (/CS1).

Note that 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.
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For instance if you adjust Chip Select Signal /CSL1 to be active within
an address range of 1 MB and the actually memory size populating
the kitCON is just 256 kByte, you will get three mirrors of your
RAM.

We recommend that you generate a *.m66 map file for your project
and inspect the memory map information within this file. Accurately
compare this information to the physical Memory-Model resulting
from your settings selected within the start167.a66 file.
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