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I ntroduction

1 Introduction to the Rapid Development Kit

ThisQuickStart provides:

e genera information on the PHY TEC phyCORE-ST10HS/E Single
Board Computer (SBC),

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

e instructions on how to run example programs on the
phyCORE-ST10HS/E, mounted on the PHYTEC phyCORE
Development Board HD200, in conjunction with Keil software
tools

Please refer to thghyCORE-ST10HS/E Hardware Manudbr
specific information on such board-level features jasnper
configuration memory mappin@ndpin layout Selecting the links on

the electronic version of this document links to the applicable section
of the phyCORE-ST10HS/E Hardware Manual.

1.2 Rapid Development Kit Documentation

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

e the PHYTECphyCORE-ST10HS/E 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-ST10HS/E
in conjunction with the Keil pVision2 software development tool
chain evaluation version
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1.3 Overview of thisQuickStart Instruction

This QuickStart Instruction gives a genera "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-ST10HSE 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 ST Microelectronics ST10 Flasher.

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
phyCORE-ST10HSE using the Kell tools and ST10 Flasher.

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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1.4 System Requirements
Use of this"Rapid Development Kit" requires:

» the PHYTEC phyCORE-ST10HS/E

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

* the PHYTEC Spectrum CD

 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:

NTTE

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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1.5 ThePHYTEC phyCORE-ST10HS/E

The phyCORE-ST10HSE represents an affordable yet highly
functional Single Board Computer (SBC) solution in sub-miniature
dimensions (60 x 53 mm). It is intended for use in memory-intensive
applications running within a CAN bus system. The standard board is
populated with an ST Microelectronics ST10F269 controller as well
as a Real-Time Clock which, like the SRAM, 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-ST10HS/E to be plugged like a
"big chip" into target hardware.

The standard module runs a a 40 MHz internal clock speed
(delivering 50 ns instruction cycle) and offers 512 kByte (up to
1 MByte) SRAM, 256 kByte on-chip Flash as well as up to 2 Mbyte
on-board Flash for DATA and CODE storage.

The module communicates by means of an RS-232 transceiver and
2 CAN bus interfaces. An optional external UART with an RS-232
transceiver provides the second asynchronous seria interface. The
optional CS8900A 10Base-T Ethernet controller enable
implementation of the module in embedded Internet devices. The
phyCORE-ST10HSE operates within a standard industrial range of
0to +70°C and requires only a 220 mA power source.

ST Microelectronics ST10 Flasher enables easy in-system
programming of the on-chip Flash memory.
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phyCORE-ST10HS/E (ST10F269) Technical Highlights

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

populated with an ST Microelectronics ST10F269 controller
featuring two Full 2.0B on-chip CAN and operating in 16-bit, non-
multiplexed bus mode at 40 MHz CPU speed (50 ng/instruction
cycle)

512 kByte (up to 1 MByte) external SRAM (up to 1 MByte )?

256 kByte on-chip Flash memory supporting on-board download
of user code from a host-PC in conjunction with ST
Microelectronics’ ST10 Flasher:

no dedicated programming voltage required

battery-buffered Real-Time Clock

one serid interface viaRS-232

external UART as a second asynchronous serial interface

optional Ethernet controller

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

two 2.0B Full-CAN interfaces

requires asingle power supply of 5 VDC/ <220 mA

1.

Please contact PHYTEC for more information about additional module configurations.
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The phyCORE Development Board HD200, 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-ST10HSE, which plugs into the receptacle contact strips
mounted on the Development Board HD200.

phyCORE Development Board HD200 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
* |ow voltage socket for supply with regulated input voltage 5 VDC

» additional supply voltage 3.3 VDC

» two DB-9 sockets (P1A, P1B) configurable as RS-232 interfaces

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

e smple jumper configuration alowing use of the
phyCORE Development Board HD 200 with various PHYTEC
phyCORE high-density SBC'’s

* RM5 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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1.6 TheKeil pVision2 Software Development Tool Chain

Keil pVision2 fully supports the entire ST Microelectronics C166
microcontroller family. This includes a C compiler, macroassembler,
Linker/Locator and the Simulator and Target Monitor within the
uVision2 IDE. Specific chips supported are the ST10F168, ST10F269
and more. 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
internal/external Flash on the PHYTEC phyCORE-ST10HS/E target
board.

nVision2 consists of the following executables:

e C Compiler cl166. exe

* Assembler al66. exe
* Linker 1166. exe
e Converter ohl66. exe
* pVision2 Uv2. exe (a Windows-based application)

Once installed, the default destination location for the DOS based files
is the C:\Keil\C166\bin directory while pVision2 is irC:\Keil\Uv2.
Access to these programs from Windows is accomplished with
uVision2. The entire tool set can be run fru¥ision2 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.
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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 simple mouse clicks. pVision runs under Windows
95/98/Me, NT, 2000 and XP. This Integrated Development
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. Externa executables can be run from within pVision2, in-
cluding emulator software.

C166 C Compiler for the Entire ST Microelectronics ST10 Family

The C166 ANSlI compiler and A166 assembler are designed
specificaly for the ST Microelectronics ST10F168, ST10F269, 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 fronuVision2 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.

HVision2 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 RTOSfor 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.
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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 support
11- and 29-bit message identifiers. Keil C166/ST10 and 8051 C
compilers interface with the RTOS and CAN libraries. Keil supports
various CAN microcontrollers including the ST10F168 and ST10F269
among others. Future CAN products based on these 8051 or
C16x/ST10 families are easily supported due to the flexible Kell
Compiler design.
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2 Getting Started

What you will learn with this Getting Started example:

installing Rapid Development Kit software

starting ST10 Microelectronics ST10 Flasher download utility
interfacing the phyCORE-ST10HS/E, mounted on the
Development Board, to a host-PC

downloading example user code in hexfile format from a host-PC
to the on-chip Flash memory using the ST10 Flasher

2.1 Installing Rapid Development Kit Software

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

We recommend that you accept the default destination location.
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Choose Destination Location E3

Setup will inztall the PHYTEC Products in the following folder.

Toingtall to a different folder, click browse and select another
falder.

MOTE: "We suggest that you install PHYTEC Products using the
default location [which will result in at least 5 directory levels).

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

ghould not exceed 8 directory levels. & path of more

than & directary levels may not wark.

Changes of the default falder must be considered when fallowing
the QuickStart Instructions |

Destination Folder
’7& “PHYBasic Browse. . |
< Back Cancel |

* Inthe 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

Select the PHYTEL Products pou want to install, clear the
products pou do not want ba install,

Components

[ phwCORE-1B1CS ok =]
] phyCORE-167 ok

] phyCORE-167HSE T
phyCORE-ST10HSE ifd

] phyCORE-ADUCE 2 ok

— Description

Installs the components for the oh
phyCORE-ST10HSE

Space Required: 0K
Space Available: 380784 K
< Back | Mest » | 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 phyCORE-ST10HS/E 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 to install the selected documentation
az .pdf-fles to your hard-drive ?

Othenaize pou will need the PHYTEC
Spectium CO-AOM 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 driveinthis case.

If you decide to copy the electronic documentation to your hard-drive,
the documentation for this phyCORE-ST10HSE Kit will also be
installed to the Kit-specific subdirectory.
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e Setup will now add program icons to the program folder, named
PHYTEC.

* Inthe next window, choose the Kell 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 the Welcome window and license agreement select
the destination location for installation of the Development Tool
Chain.
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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.

» |If a version of Acrobat Reader is already installed on your system
you can skip the next step by clicking ND.

Install ] |

Setup has detected that pou have installed manualz
for zome modules.

MOTE:
Tao view therm you must use Acrobat Beader V4,05
aor higher.

Do you want to install Acrobat Reader W4.05
from thiz CO-ROM 7

» Decide if you want to begin the QuickStart Instruction immediately
by selecting the appropriate checkbox and click Fonish to
complete the installation.

Setup Complete

Setup haz finished inztaling PHYTEC products on pour
computer.

T'ou can immediately begin the CuickStart Instructions for the
PHYTELC products.

W ez, | want to begin QuickStart Instructions.

Click Finizh to complete Setup.

% Blask I Finizh I
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2.2 Installing ST Microelectronics ST 10 Flasher

The applicable ST10 Fasher software must be installed to ensure
succesful completion of this QuickStart Instruction.

Install ST Microelectronics ST10 Flasher by executing Setup.exe
from within the \Software\ST-Flasher\Disk1l directory of your
PHY TEC Spectrum CD and follow the install ation instructions.

* Inthe ST10 Flasher Setup window, click on Next and complete the
ST10 Flasher setup program.

ST10 Flasher Setup X

Welcome to the InstallShield Wizard for 5T10
Flasher 2.02

The InstallShield® wizard will ingtall ST10 Flazher 2.02 on
wour computer. To continue, click Next,

Cancel |
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2.3 Interfacing the phyCORE-ST10HS/E to a Host-PC

Connecting the phyCORE-ST10HS/E, mounted on the phyCORE
Development Board HD200, to your computer is simple.

e 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.

Ensure that there is a solid connection between the Molex connector
on the module and the Development Board receptacle.

O O (o] ng‘m“ X5 0 GND
o
« fo oF ~ Jr2s <>SZ
QOO St o000 |
8 Reset St
eoy eeo 1
5 [ e I:I‘O Pl
o B
T ‘ O O
ooooo o_ o
O »EIEEg O % %0
JP17[1z] 398 o g o 8
| 2 %6 %0
24|y a et 0% o
JP26[17] T8
Jp2a[tz] SaE
Jp27[21] E=E -
P55 58 6 e S eEloR S8 o O
Mo s ryld FOE  Ololos3s
Jp22 I Jp35|&| 74 61610 01015 O O
sp21 21 b5 5
[zlop7 . f
aps [1z] o_ o
P i i P13 og og
ps St i 09 0°
JP6 [21] o o] 09 o©°
[21]JP4 JP32 THEITTER TR o o
A s JP34 o” o
JPI2[32 1T JP30 Phytec Messtechnik GmbH - 1179.4
- PP33 spia Dev.-Board phyCORE HD200 BY O O
&s S~ [k JP39
E E3 PPN PN A I P2
JPL4[123 <|~[12 P29 o
O C TR T A L T TR O
o o 3 o
D TR B TR TR OO

Figurel:  phyCORE Development Board HD200 Overview
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» 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.

JP19

JP28

I ‘
o o
I ‘

O O
o
o[0 0 9

=

&)
JPS
JP36
JP16

JP37
JP38

T,
o] o
I

JP12Y
X6 a
7 D
Eé b
Z
(A A

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

Figure2:  Default Setting for the phyCORE Development Board HD200

 Connect the RS-232 interface of your computer to the DB-9
RS-232 interface on the phyCORE Development Board HD200
(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: -- +

\
x Center Hole B
+5VDC R
iz
GND

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

This sequence of pressing and releasing the Reset (S2) and Boot (S1)
buttons renders the phyCORE-ST10HS/E into the Bootstrap mode.
Use of ST10 Flasher aways requires the phyCORE-ST10HS/E to be
in Bootstrap mode.

The phyCORE module should now be properly connected via the
phyCORE Development Board HD200 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-ST10HS/E. This phyCORE module/phy CORE
Development Board HD200 combination is aso referred to as "target
hardware".

2.4 Starting ST Microelectronics ST 10 Flasher

ST10 Fasher for Windows is a utility program that allows download
of user code in Intel *.hex file format from a host-PC to the
controller’s on-chip Flash on a PHYTEC SBC via an RS-232
connection.

Proper connection of a PHYTEC SBC to a host-PC enables the
software portion of ST10 Flasher to recognize and communicate to the
Bootstrap loader on the phyCORE-ST10HS/E.

Note:
Always ensure that the phyCORE-ST10HS/E is in Bootstrap mode
before starting ST 10 Flasher (see section 2.2).

* You can start ST10 Flasher by selecting it from the Programs
menu using the Windows Start button.
» ST10 Flasher tries to establish connection to the target hardware.
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It is recommended that you drag the ST10 Flasher icon onto the
desktop of your PC. This enables easy start of ST10 Flasher by
double-clicking on theicon.

The microcontroller tries to automatically adjust to the baud rate used
by ST10 Flasher (default 57,600 baud). See the ST10 Flasher manual
for details on how to change the default setting. However, it may
occur that the selected baud rate can not be attained. This resultsin a
connection 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.

2.5 Downloading Example Code with ST 10 Flasher

» 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 later, the Boot button.

o Start ST10 Hasher for Windows by double-clicking on the
ST10 Hasher icon or by selecting ST10 Flasher from within the
Programs program group.

e ST10 Flasher triesto establish connection to the target hardware.

The default settings for the ST10 Flasher configure COM1 with
57,600 baud as communication parameters. If you want to change
these default settings follow the instructions given in the
ST10 Flasher User's Manual located in the installation folder
\Program Files\STMicoel ectronics\ST 10-Flasher-2.02\Doc.
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The ST10 Flasher startup window will now appear.

F 5T10 Flasher tool
File Config Dump About

=1 E3

~Target——————
Cpu: ST10F269

Frequency [MHz]: 39,884

bz

File to program

- | NONE
Hohexfile lnaded, no info

— Flash operations
BlankCheck

| Brogranm ety |

Eraze Flazh |
[+ Auto Erase

¥ | Erase hiefare Fig

| [ SetRomS1

|8 k=i =
— Status
Com Port : COM1 57E00.M.8.1 Set Part | Dump
Monitar - oK Fieload Maritar | Get Status |

Init COM1 at 57600 hauds

*LOAD MOHITOR---0K

Initializing ST10Flasher.dll
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25.1 "Blinky"

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

* Choose Open Hex File from the File menu.

J ST10 Flazher tool

File Config Dump  About

Open Hex File

Exit
rrerepererreprrerer—ad, 504
bz :

o Select (*.*) inthe List file of type: pull-down menu.

Hex file selection
File harne: Eolders: _DK
Ix.x c:h. hdemozhkeilsblinky

Cancel
Elinky - = e ;l —l
E:_—'EK?_’I-BCE [ PHbasic
I = pC-ST10HSE

Blinky.Inp

Blinky L5 T [==r Demas

BElinky MEE [= Keil

BElinky. OB Elink -

Blinky.Opt =l B8 Binky -]
List filez of tupe: Drives:

"7 = [=cmsoos | Network.. |

_[Hesfile [~ HEX [

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

© PHYTEC Meftechnik GmbH 2003 L-633e_1 27



phyCORE-ST10HSE with ST10F269 QuickSart Instructions

» Browse to the correct drive and path for the phyCORE-ST10HS/E

Demo folder (default location
C:\PHYBasic\pC-ST10H SE\Demos\Keil\Blinky\Blinky.h86),
select the file Blinky.h86 and click OK.

Hex file selection 7| x|
File harne: Faolders: _DK
|EIink_l,J.H8E: b demosikeilhblinky

Cancel
Blinky - = et = —l
BLINEY.L (= PHbasic
Blinky Inp [ pC-ST10HSE
Blirky L5 T (== Demas
Blirky. MBEG == Keil
Blinky. OBJ Blirk =
Blinky. Ot | B Birky -]
Ligt files of twpe: Drrives:
{9 =l [=cmsoos | Metwork.. |

* The ST10 Flasher main window will re-appear.

£ 5T10 Flasher tool [T x]
File Config Dump About
—Tamget—————— File to program———————— [~ Flash operations
Cpu: 5T10F269 | Blinky.HE6 BlankCheck | Program & Werify |
Frequency [MHz]:  39.884 Size = 266 bytes.
_ Programrning trme = 1 & Erase Flash | I | Erase biefore Fig
Mise: : Block(s) 0, 3, 4 ¥ Auto Erase
Compare -
— Statuz
Com Port : COM1 57E00.N.8.1 Set Part | Dump | ™| =iFomE
Monitar : oK Fieload Maritar | Get Status |
Initializing ST10Flasher.dll ;I

Init COM1 at 57600 hauwls

*LOAD MOHITOR---0K

*LOAD HEXFTLE:c: \PHYhasicypC-ST10HSE \Demos\Keil yB1inky\B1inky.H86---0K
+FILE THFO FOR FILE:Blinky.Hi6

Size = 266 hytes.

Programming time = 1 =.
Blocki=s): 0, 3, 4

" o
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» Click onthe Program & Verify button in the upper right corner.
e Wait until programming is done. Once you see the OK message in
the Message Window, the downloaded code can be executed.

£ 5T10 Flasher tool [T x]
File Config Dump About
—Tamget—————— File to program———————— [~ Flash operations
Cpu: ST10F268 | Blinky.HBE EllankCheck | {Program & Verity |
Frequency [MHz]:  39.884 Size = 266 bytes.
_ Programrning trme = 1 & Erase Flash | I | Erase biefore Fig
Mise: : Block(s) 0, 3, 4 ¥ Auto Erase
Compare -
— Statuz
Com Port : COM1 57E00.N.8.1 Set Part | Dump | ™| =iFomE
Monitar : oK Fieload Maritar | Get Status |
Initializing ST10Flasher.dll ;I

Init COM1 at 57600 hauds

*LOAD MOHITOR---0K

*LOAD HEXFILE:c: \PHYbasic\pC-ST10HSE \Demos YKeil \Blinky\Blinky. . H86---0K
*FILE THFO FOR FILE:Blinky.H&6

Size = 266 hytes.

Programming time = 1 =.

Blocki=s): 0, 3, 4

*PROGEAM FLASH MEMORY ---0K

" o

e Exit ST10 Flasher.

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

» Successful execution of the program will flash the LED D3 with
egual on and off duration.
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2.5.2 "Hello"

The "Hello" example downloads a program to the on-chip Flash that,
when executed, 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
ST10 Fasher download procedure. For detailed commentary on each
step, described below in concise form, refer back to sections 2.2
through .

» 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 later, the Boot button.

o Start ST10 Flasher.

» Choose Open Hex File from the File menu.

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

* Browse to the correct drive and path for the phyCORE-ST10HS/E
Demo folder (default location
C:\PHYBasic\pC-ST10H SE\Demos\Keil\Hello\H el10.h86)
and click OK.

* The ST10 Flasher main window will re-appear.

* Click onthe Program & Verify button in the upper right corner.

e Wait until the Flash programming is done. Once you see the OK
message in the Message window, the downloaded code can be
executed.

e Exit ST10 Flasher.
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Monitoring the execution of the Hello demo requires use of a terminal
program, such as the HyperTerminal program included within
Windows.

Start the HyperTerminal program within the Programs|Accessories
bar.

The HyperTermina main window will now appear2:

Double-click on the HyperTerminal icorHypertrm” to create a
new HyperTerminal session.

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

hticor. dil

MCT
bwpertrm. dil Hypertim MCI Mail
|E object(s] |_§‘ My Campuiter i

e« The Connection Description window will now appear. Enter
“COM Direct” in theName text field.

Connection Description H

—

IQ‘ Mew Cannection

Enter a name and choose an icon for the connection:

Cancel I

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

2. The HyperTerminal Window has a different appearance for different versions of Windows.
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e 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

QK | Cancel |

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

COM1 Properties EHE
Port Settings |
Bits per second: ISEDD ﬂ
Diata bits: IB j
Parity: INone j
Stop bits: |1 j
Flow contral: [y

Advanced... | Bestare Defaults |
0k I Cancel | Lol |

* 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 erminal

Fle Edit “iew LCal Transfer Help
0|2 5|3 @0lm
|
|
1| | A
Disconnec ted [uto detect [Auto detect SCROLL  [CAPS [NUM [Captuie  [Pintec

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

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

« Click the disconnecticon 3] in HyperTerminal toolbar and exit
HyperTerminal.

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

The demo application within the file hello.h86 initializes the serial
port of your phyCORE-ST10HS/E to 9600 baud. The initialization
values are based on the assumption that the microcontroller runs at a
40 MHz internal clock frequency. Please note that an oscillator with a
frequency of 10 MHz populates the phyCORE-ST10HS/E. Using the
internal PLL (Phase Locked Loop) device results in an internal
40 MHz CPU frequency. If your phyCORE-ST10HS/E is equipped
with a different speed oscillator, the demo application might transmit
using another baud rate.

You have now successfully downloaded and executed two pre-
existing example programsin Intel *.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 output86 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 executsk@66v424A.exe
from within the \Software\Keil\uVision2.30 directory of your
PHY TEC Spectrum CD.

Caution:

It is necessary to 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 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 Hello - p¥ision2

JJ Fil= Edit “iew Project Debug Flazh Penpheral: Tool: SWCS  Window Help |

‘ﬁ%@nﬁmammgsg;,@%%m%l

> ESEIL

@

SOFTWARE

True Integration

e .
s— Microcontroller
F
This program is protected by U.5. and international copyright laws.
|4 M Build £ Command }Findin Files f KN |>|v

IDE for

| [ [ 0wy

3.2 Creating a New Project and Adding an Existing Sour ce

File

To create a new project file select from the pVision2 menu

Project|New Project...This opens a standard Windows diaog that

asks you for the new project file name.

e« Change to the project directory created by the installation
procedure (default location
C:\PHYBasic\pC-ST10HSE\Demos\Kei[\Blinky?2).

Save i | 3 Birks2 [ cif

File name: | Save I

Save az lype: IPrniect Filez [F.uvZ] ﬂ Cancel |
v
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In the text field 'File name, enter the file name of the project you
are creating. For thistutorial, enter the name Blinky2.uv2 and click

on Save.
Save_in:l 3 Blinky2 j gl
File name: IBIinkyZ uvd Save I
Save as lype: IF'n:niect Files [*.uv2] =l Cancel |
4

» The Select Device for Target 'Targetl’ will automatically appear.
Double click on ST Microelectronics as manufacturer for the CPU
within the next window which opens automaticalys. The
phyCORE-ST10HSE is equipped with a ST10F269 CPU. Choose
this controller type from the list as shown below. This selection

sets necessary tool options for the ST10F269 device and simplifies
in this way the tool configuration.

3:  The same window opens by choossatect Device for Target from theProject menu.

© PHYTEC MeRtechnik GmbH 2003  L-633e_1 37



phyCORE-ST10HSE with ST10F269 QuickSart Instructions

Select Device for Target 'Target 1'

* Click on OK to save this setting.
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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-ST10HSE.

x|
SR ri CORE-ST10HSE:

N EF... ||§ ae.. I

Select the file group Source Group 1 in the Project Window —
Files tab 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
Eﬁ phyCORE-ST10HSE

Selesh Meyiee e arget phoElEE-S TSR
Options for Group 'Uzer’

[pen ke

[ Build target F7
Trarslate e
St build

Add Files to Group 'User'
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o Select the Groups / Add Files tabsheet and type the new group
name System Filesin the Group to Add: section.

Targets, Groups. Files 7] x|

Targets  Gioups / Add Files |

— Group to Add:

System Files Add

— Awvailable Groups:

Uszer

Ldd Files o) EreumE.. | Eemoye Eoup |

ak. I Cancel |

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

=
=-824 phyCORE-ST10HSE

D User
D Syztem Files

| E}F-- ||§F ine.. I
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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 théser group to open a local
menu. The optiorAdd Files to Group ‘Useropens the standard
filesdialog.

| =]
5 pyCORESTIOHSE |

E . Selest Mewize fon Taraet phpEUEE-SHUHEE"

Options for Group ‘Ueer’

pen Ele

1] Build target F7
Irarelate Ele
=]t ) o

Add Filez to Group ‘Uzer’

Targets, Groups, Files...

Femove Group 'Uzer' and it's Filez

» Sdlect thefile Blinky2.c.

dd Fes to Group User' |
Lok if: | ‘3l Blinky2 = ﬁl

BlinkyZ.c

File name: IEIink_l,lE Add

Filez of twpe: II: Source file [*.c) j Claze |

* Click on the Add button to add the Blinky2.c file to your current
project window.
* Closethewindow.
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« Now right-click on group System Files and add the file
Start-pcST10HSE.a66. Y ou have to change the file type to "Asm
Sourcefile (*.a, *.src)" in the File of types pull-down menu to see
thisfile.

* Your project window should now look like this:

o

phyCORE-ST10HSE
El'ﬁ Idzer

L Elinky2.c
El'fﬁ Systemn Filez

Files |59 Hegs] 0 Elnnksl

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 called Start-pcST10HSE.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

Double click on Blinky2.c to open it in the source code editor.

R‘I-'.}_BlinkyZ - p¥ision2 - [C:APHYbasicApC-ST10HSEAD emos\Keil\Blinky25Blinky2.c*]

Eile Edit %iew Project Debug Flazh Peripheral: Toolz: SWCS “window Help _Iﬁllll
SeEHE L ER D2 =8 %% =4
@& a o e m
¥ #X|phyCORE-ST10HSE =l ‘
== /% FLASH.C - LED Flasher for Phytecs Rapid Dewelopment Kits I
Eﬁ phyCORE-ST10HSE ) ) ) I—
E‘B User #include <regiTlOFZ69. k- #% include STlDFZSQI header file
e Blinky2.c ) )
B Spstem Files shit P2Z_0 = P2*0; /% declare portpin to use
) _ . - . . .
______ Start-pCST10HSE. 266 shit DPZ_0 DPe*0; /% declare direction bit to use
woid wait (woid) A% wait function
{

H A% only to delay for LED flashes b
'
woid main (woid)

{

unsigned long iz /% delay war

P2 0 = 1: % init direction to output _|;|
»

" ) Files |@ Regs m]Elooksl [«
| -
4 -

-
4[4 [T Build £ Command b Find in Files f 1N |>|_I
For Help, press F1 [LaC:59 el

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

while (1) { /* loop forever */
P2 0 = 0; /* output to LED port */
for (i=0; i<225000; i++) { [/* delay for 225000 counts */
wait (); /* call wait function */

}
P2 0 = 1; /* output to LED port */
for (i=0; i<75000; i++) { /* delay for 75000 counts */
wait (); /* call wait function */
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3.4 Savingthe Modifications

Save the 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 filesin severa programming languages. Before using the Make
utility, macroassembler, C compiler or linker you must configure 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.

» Click with the right mouse key in the Project window to open a
loca menu. Choose the option Options for Target
‘PhyCORE-ST10HSE’

== /% FLASH.C - LED Flasher for
|

E‘E Jzer Select Device for Target 'phyCORE-ST10HSE!

Blink Dptions for Target 'phpCORE-ST10HSE'

EE System F )
L Starl Deem ke

[£] Build target F7

ranslate fie
Gap build

Ld Eiles o e,
Targets, Groups, Files. .
Hemnowe (ke

unsigned long i

DPz 0 = 1:

| ) Fites hﬁ RegsJ EIlEIUDkSI (4l
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To configurethe Target:

» Typethe settings for the External Memory as shown below.
Make sure that #1 is set to RAM.

Options for Target "phyCORE-ST10HSE"

v sra] 15 | 5|16 | ocse] i ool ]
S

Small; 'near functions and data I
Mamne =

near B

{ [6 =] 16 =]

m 0x200000  [O<7FFFF M
[Ram =]
[Ram =] [ramt =]
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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-ST10HSE"

Device | Target Output | Listing | C185 | EC++ | A166 | L16E Locate | L1686 Misc | Debug | Utiites |

| Select Faolder for Objects... I Hame of Executable: IB“"Tk_'r'2

(¥ Cigate Executable: M\Blinky2

¥ Debug Information V¥ Browse Infomation

Start; I End: I

I Create HEX File  HEX Foma: [({fS36T

ELASH Fil Byte: | Offset, |

" Cieate Library. ABlinky2 LIB

— After Make
¥ Beep 'when Complete [~ Start Debugging

[~ Run User Frogram #1: I

Browse...

[ Bun User Program H#2: I Browsze. .. |

ok, | 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.

e Click on the Build Target icon (£ from the uVision2 tool bar
or press<k/>.

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

* If there are no errors, the code is assembled and linked and the ex-
ecutable code is ready to be downloaded to the board. Thisis shown
in the Output Window, which indicates "Blinky2" — 0O 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).

HlEuild target 'phyCORE-ST10HSE' il
4 compiling Blinky2.o. ..
assembling Start-pC3T10HSE.ab6. ..
linking...
creating hex file from "Blinkv2"...
"Blinky2" - 0 Error(s). 0 Warningi(s). =
[T M Build £ Sormmand }Findin Files f | N

| [C24ca e

» 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 Downloadingthe 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 and then releasing first
the Reset and, two or three seconds later, the Boot button.

o Start ST10 Flasher.

» Choose Open Hex File from the File menu.

» Browse to the correct drive and path for the phyCORE-ST10HS/E
Demo folder (default location
C:\PHYBasi c\pC-ST10H SE\Demos\Kei[\Blinky2\Blinky2.h86)
and click OK.

* The ST10 Flasher main window will re-appear.

* Click onthe Program & Verify button in the upper right corner.

e Wait until the Flash programming is done. Once you see the OK
message in the Message window, the downloaded code can be
executed.

» Exit ST10 Flasher.

* Pressthe Reset (S2) button on the Devel opment Board.

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.
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3.8 "Hello2"

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 at section 1.3.

3.8.1 Creating a New Project

Open the Project menu and create a new project called Hello2.uv2

within the existing project folder
C:\PHYBasic\pC-ST10HSE\Demos\Keil\Hell02
(default location) on your hard-drive. Select the ST
Microelectronics ST10F269 in the CPU vendor database list.

* Add Hello2.c and Start-pcST10HSE.a66 from within the project
directory to the project Hello2.uv2.

* Your project should now look like this:

g

EREE R - CORE-ST10HSE
El-E5 User
o [#] HelloZe
-5 Swstem Files
“o [#] Stat-pCST10HSE. 266

N Bl Fites [ 5P Reos maooksl

» 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-pcST 10H SE.a66.
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3.8.2 Modifying the Example Source

Double click 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")

e Savethe modified file under the same name Hello2.c.

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 1.6.

» Type the settings for the External Memory as shown below. Make
sure that the option “Use On Chip Rom (256KB)i's selected.

RAM: Start: 0x200000 Size: OX7FFFF

» 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-ST10HS/E 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.
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3.8.5 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 and then releasing first
the Reset and, two or three seconds later, the Boot button.

o Start ST10 Flasher.

» Choose Open Hex File from the File menu.

» Browse to the correct drive and path for the phyCORE-ST10HS/E
Demo folder (default location
C:\PHYBasic\pC-ST10H SE\Demos\Keil\Hello2\H el|02.h86)
and click OK.

* The ST10 Flasher main window will re-appear.

» Click onthe Program & Verify button in the upper right corner.

e Wait until the Flash programming is done. Once you see the OK
message in the Message window, the downloaded code can be
executed.

» Exit ST10 Flasher.
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3.8.6 Starting the Terminal Emulation Program

Start the HyperTermina 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 internal Flash.

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

« Click the Disconnect icon & |

* Closethe HyperTerminal 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 pVision2 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 Kell.

The pVision2 Debugger offers two operating modes that can be
selected in theProject|Options for Target phyCORE-ST10HSE
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 th& el Monitor 166 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 theell Monitor 166 environment.
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4.1 Creating a Debug Project and Preparing the Debugger

Within the default location
C:\PHYBasic\pC-ST10H SE\Demos\Kei\Debug you will find an
aready build project called Debug.

» Close al possible open projects and open the project Debug.uv2
with the option Project|Open Project.

leeRa|sseoc s inml 0 rale(saEE o eDo

© (] @ X | g&[pCoTronsE =
2=
E-ﬁ pCST10HSE /% This is a simple program used to demonstrate the Keil debugger dicope */ =i
X U I~
i E ergghu c #include <regST1O0FZE9.h- #7 declare ST10FZEY SFRs */
n F\gEGSﬂEIFZEBH #include <stdio.h> /% not -really- needed, but here it iz anghow ! %7
: STDIOH int war = 1; /* declare an integer variable to ke pointed to 5/
=25 Spstem Files int *ptr; /% declare a pointer to point to an integer */

= Start-pCST10HSE_debug. a6t

void stepout(int ) /% declare a simple function called stepout */
J* does not really do much but demonstrate the */
int count; /% stepout, stepin and stepower functions of dScope */

int total = 0;

for (count = 1; count <= l0; count+)

q = gFZ:

*
struct cord /% declare the structure named cord */
{

int x; #* with member wvariables x and ¥ */

int y:
} first, second; /% declare two structures with members x and g %/
woid mainivoid) f* startc of the wmain program here */ =
:

4 ] | ey _»lJ

" Ejries |5 Regs| 1 Baoks ‘B Debuge [E5tecsTr. | EIREGSTIOR. [B Stdoh |

[ AT ETF T Build £ Command A Findin Files EN] | >|_I
B I R
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4.2 Preparing the Debugger

This example utilizes the Monitor interface, which automatically
downloads a special Monitor kernel to the target hardware using the
Bootstrap mode. Depending on the Project|Options for Target
'PCST10HSE'|Debug configuration, puVision2 will load the application
program and run the startup code.

* Open theProject|Options for Target 'pCST10HSE' menu and
select theDebug tabsheet.

* Enable the checkboxddse: Keil Monitor —166 Driverand Load
Application at Startup

Options for Target pCST10HSE® 2 x|
Device | Target| Output | Listing | C186 | ECe+ | 4166 | L166 Locate | L16E Misc  Debug | Uit |
 |se Simulator Settings | & e IKeiIMonitor-‘I EE Diriver j Settings |
¥ Load Application at Startup [ Go till maini] ¥ Load &pplication at Startup [ Go till maini]
Initialization File: Initialization File:
| J Edt.. | | J Edit.. |
Restore Debug Sesszion Settings————————————————— Restore Debug Session Settings

¥ Breakpoints V¥ Toolbox [ Breakpoints ™ Toolbox

V¥ wiatchpoints & P [ ‘watchpoints

v temory Display [~ Memory Display
CPU DLL: Parameter: Drriver DLL: Parameter:
|S1BB.DLL I-cEXTM.-’-\.E |S1EE.DLL I-CEXTM:&C
Dialog DLL: FParameter: Dialog DLL: Farameter:
|D1E?.DLL |-pzss |T1E?.DLL |-p259

ak. I Canicel | Defaults |

» Click on the Settings button in the upper right-hand corner of the
Debug tabsheet.
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Select Phytec phyCORE-ST10HSE 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
r— Manitar Configuration — Description
IF'hylec: phwCORE-STT1OHSE j tanitar for Phytec phwCORE-ST10HSAE with -
ST10-F263 and 40kHz clock.
— PC Port Settings
'ou need under Options - L16E Mizc RESERVE:

Part: ICUM 1 "I 8H-0BH, 0aCH-04FH
Baudrate: ISEUU 'I For corect using the Monitor with a Phytec

developent board:
connect the PC COM port to P14 connector

— Stop Progran E xecution with

) [Jumper Settings of the development board:
&' Serial [nterupt or M| B e B

Jumper Settings:

Mkl anly
JP 3 [2+3)
—Cache Optiohe—————————————————
JP28: [6+8] and [3+4) -
¥ Ignore Code Modifications - | | P
W Cache Memary
p Cache SFH Space I:anc;e| | ,\

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

The Options for Target 'pCST10HSE’ menu will appear.

Click on the OK button again.

4.3 Preparingthe 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 later, the Boot button.
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Since the required microcontroller portion to communicate with the
Kell Monitor 166 will be automatically downloaded using the
Bootstrap mode there is no further preparation of the target system.

4.4 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. Click OK.

p¥izion?2 |

EvALUATION YERSION
Running in Eval Mode [3E]

* 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.

If a problem occurs during data transfer, the following window will
appear:

CONMECTION TO TARGET SYSTEM

i| Please resst your target system and select Try
. Again' to regpncronize.

Settings ... | Openg a dialog where pou can zelect the monitor
cohfiguration, seral interface parameters and

Stop Debugging | Stop debugging zezsion

* 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 1.4) and click onTry Again.
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o |If the data transfer was successful choose View|Dissassembly
Window and you will get a screen similar to this shown below. The
project window changed to the register value view and the debug
toolbar is shown. The lower right screen shows the Watch & Call
Stack Window. (If you can’t see one of these enable it invibe
menu).

i Debug - pVision2 - [Disassembly]

E\File Edt View Pioject Debug Flash Took SVCE Window Help =181 1||
B @ |4 e R e o R GalPetes e | amE o e |
& B L W Kfomoee 7| lEzemeruls s @Brsns »|
— 1« [500000000 FADDBOOD JHPS 7C_STARTUE (0zB0) |
Feahter TVabe 2| | ocoooooos spaz JMPR CC_NV, 0xFFFFFE 34
o 00000006 BLEB CPLE 277
0 i 00000008 FAO7EZFA  JMPS 0x07FAEZ
o o008 0000000C 02400290 ADD CCO,DPP2:0x1002
5 o000 00000010 0100 ADDB RLO,ELO
s e 00000012 0000 ADD RO,RO
o ooy 00000014 OB40 MUL R4,RO
i o000 00000016 0090 ADD RY.RO
. gs 00000018 0000 ADD RO.RO
. w268 10: void stepeout(int g) /% declare o simple function called s
g 0me 11: { /% does not really do much but demens
w19 0x0001 12: t count; /% stepout, stepin and stepover funct
D O:2c8e }3 int total = 0;
i 0x2e1 N
2 i 15:  for [count = 1; count ¢= 10; count++)
i s 00000014 EO16 oy R6,#0x01
4 0xalh : 4 = _dF¥er
e o0 0000001C 518 SHL RE, #0x01
ote 000D0DIE 8096 CMPI1  R6,#0x09
o 00000020 BDFD JMPR ce SLE, 0x00001C
~op Oc0 }g
ap Oxfe0 N
- rl 0:0081 = 19:
cmdh 00018 20: struct cord /% declare the structure nomed cord *
“dopl 00000 21:
g 22: int x; /% with member variables x and y %/
= 0x0001
Y iy = 23: int y;
o ?4- 1 first =econd- /% derlare twn strictnres with member 2
s o [Lamooe] | il
A[xxx Restricted Version with 8182 Byte Code Size Limila| X[ Hame [ Value [
Al curren tly used: 335 Bytes (4%) 4l
>
ASM ASSIGN BreskDisable BreakEnable BreakKill Ei
M4 Build », Command A Find in Files, el =
Fieady [ [ I 7

* You will see the source code on your screen in the Disassembly
Window. Note that you will not see your C source code because
the program starts at 00000H — which is the reset vector - with
some assembler instructions. There is an assembler jump to a
section of initialization code which then branches to your C main
program. In this example you will see the JMPS instruction at
00000H and some parts of the C code.

* Click once orSepinto! '® . You will see the assembly code of
the initialization routine. DISWDT (disable watchdog) is the first
instruction. EINIT (E8H) signals the end of the initialization
routine of the CPU.

e To view the Output window, if not already visible, select
View|Output window.
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e At the Output window prompt, = type in gmain and press
<Enter> (notice the commal!) to run the CPU to the start of the
‘main’ function. The program counter will advance to ‘main’. Note
you can press the up arrow key to get the history of keys typed in
the Output Window.

¢ You can single step using tiEpintoicon ® . You are now
ready to use the debugger window to step through code, set break-
points, and issue the Go command to start program execution. You
can examine special function registers, memory locations, and
register values, etc.

4.5 UsingtheKeil pVision2 Debug Features

4.5.1 Breakpoints

Click on a memory location such as line number 42 firstx++. A

colored bar appears marking this position.

e You can click on Run to Cursor line = to reach this point or
you can double-click and set a breakpoint. Set a breakpoint here
with the double-click. The red mark on the left-hand of the
selected line indicates the breakpoint.

 Click on RUN and the program will run and stop at the
breakpoint.

» Doubleclick on the breakpoint to removeit.
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45.2 InLine Assembler

Open the Watch & Cal Stack Windows with a click on this

icon &

* You could see the actual values of the variable bigcount in the
Watch window.

* Doubleclick inline 48 to set a breakpoint.

» Click on RUN a few times. This will continue the endless loop
until program execution stops at the breakpoint. See how the value
of bigcount changes with each RUN.

e Open the Inline Assembler window by selecting Debug|linline
Assembly.

* Move the Window with your mouse to your upper left hand so you
can see your source code and the Watch Window.

» Type the address 0x64 in the Current Assembly Address field and
press <Enter> on your keyboard. The assembly code at this address
appears in the Current Instruction field. It is the addition of the
variable bigcount with 2.

* Type the assembler instruction ADD R10,#3 in the Enter New
Instruction field and press <Enter>. You could see the change of
your source code at address Ox64H.

* Closethe Inline Assembler window.

Click on RUN a few times and see that the value of bigcount now

is added with 3 at each run.

Remove the breakpoint at line 48 with a double mouse click.
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4.6 Single Stepping

The debugger use§&tép Into” to single step one instruction at a time.

“Step Into” is also used to enter afunction in the same fashion.

« “Sep Over” ® means to skip over a function that you are not
interested in.

o “Step Out” #* is used to exit a function you are currently in.
“Step Out”isvery useful if you find yourself in a function you are
not interested in and need to return quickly to your intended
function.

» If the debugger gets stuck, execute a Reset using the Reset icon
located next to the RUN g icon. To isolate any problems from
the target hardware board you could use the software simulator
instead of the Monitor. Y ou can also use the hardware Reset button
on the board.

» With the cursor on line 42 click on Steplnb until you enter the
function stepout(). Note that you must click on StepIntol0 times
to exit the for loop within the function stepout().

» Repeat the process using StepOverand you will not enter the
function athough it will be executed. Use the command $=\42
within the Output Window to reposition the program counter to
line 42 prior to further code execution. This command takes a line
number preceded by a backslash to set the program counter. The
StepOverfeature is useful to skip function calls you are not
interested in debugging.

Note:

The StepOutbutton is grayed out and not available in Monitor mode.
StepOuts available in the simulator and provides a quick escape from
afunction by executing the next return instruction.

* As you step through the program - the appropriate values in the
Regswindow will change color as their values are updated. Most of
the variables have been allocated to fast internal CPU registers by
the pVision2 compiler.
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4.6.1 Memory Window

If the Memory Window is not already visible, activate it by selecting

View|Memory window from the pVision2 tool bar.

« Type 0x5000 at the Address. field and press <Enter>. The
addresses displayed in the Memory Window should change starting
at this address. This is the memory area for the variables of the
project.

[»

i‘ Address: [(:5000

oooosooo: 02 90 eB F2 14 00 14 00 11 00 11 00 A3
gooosoob: 19 FE BF F1 FE CD 53F EF FE SF F5 EC 5F
oooos01a: F5 92 ¥F 79 DF 71 20 B1 89D 13 BC BE Ba
oooosozy: F3 B3 BS AF F3 ED 73 EBE DE BE BF ZBE D7 o

OOO0E0=2d- T 2R/ AN B2 1E e 17 _AF OF 9C [ el
A4 TE T Memony #1 £ Wemary #2 h hemone#3 A Wemory #4 f

» Set a breakpoint at line 47 (count++). Note that as you p@ss
the contents of the memory changes as the structure values are
incremented at lines 42 through 45 (e.g. bigcount at 0x5000, first at
0x500A). Remove the breakpoint at line 47 with a double mouse
click.

* Close the Memory Window

4.6.2 Watch Window

If not already visible view the Watch Window by selecting

View|Watch & Call Stack window at the pVision2 menu.

» The Watch Window displays memory contents as specified by
name. Structures can also be displayed.

» Click on theFiles tab in the Project window and double click on
the Debug.c filename to open it. Scroll down till you could see the
yellow program counter arrow.
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ehu ls Tools SYCS Window Help =12 ﬁl‘

B | B R

@ W gt 5| & Reme e 2EgEy s5E 2|
—— x| [5>00000000 FAOODBOOD JMPS ?C_STARTUP (0zBO) i’

Register [ vl [=] 00000004 SD97 JHPR CC_NV,0zFFFFFF 34

T ward 00000006 B1BE CPLB 277

o . 00000008 FAOTEZFA JMPS 0z07FAEZ
1 00005 0000000C 02400290 ADD CCO,DPP2:0x1002
o o000 00000010 0100 ADDB RLO,RLO
= Deann 00000012 0000 ADD RO, RO
—d a2 00000014 0B40 MUL R4, RD
N 0000 00000016 0090 ADD R9,RD
. g 00000018 0000 ADD RO, RO
7 084266 10: wvoid stepout(int g) % declare a simple function called s
5 o006 11: { /% doss not really do much but demons
g 0x0001 12: int count: /% stepout, stepin and stepover funct
- 13: int total = 0:
it} Ox2d5e
il [ 14:
a2 k7ol 15: for (count = 1; count <= 10; count++)
- 0000001A EO16 Mowv R6, #0x01
n3 0x23e2 N g = qe2;
14 Ox8alb . - -
e e 0000001 5C18 SHL RE,#0x01
Bl Byte 0000001E 8096 CMPI1 Rb, #0z09
B Sys 00000020 BDFD JMPR CC_SLE,0=z00001C
o 000 17:
" Dl 18:
el 040081 b 19:
ewch 00018 20: struct cord /% declare the structure named cord *
21
~ dpp0 00000
d;; n:nnm 22: int x; % with member wvariables z and y */
i oy | 23: int y:

F"QS &7 Roxs Qmannks LL| 24+ L Firet  =econ A= % _der] are twe strnetnres with mamhz"d
Exxx Restricted YVersion with 8192 Byte Code Size L1m1;| ﬂ Marne Walug |
= |*** Currently used: 335 Bytes (4%) b

>

ASM ASSIGN BreakDisable BreakEnable BreakKill Izl

A4 [ [ Build , Command fFindin Files 7 el »f AT Locals £Watch#1 j Watch 2 j_Call Stack /

Reaty \ \ T [ Fw

» Click on the Watch #1 tab at the bottom of the Watch Window

* To add variable symbols just click with the right mouse button on
the symbol name in you source code and choose Add “...” to
Watch Window Add the variables bigcount and first to Watch
Window #1. Till first is a structure with the members x and y the
Watch Window shows a + symbol left from first. Click on + to see
the structure members x and y.

[SIEY

B e —E
: stuct cord ..}
0=0014
Ox0014
"""" <tppe F2 to edits

4[4[ M s Locals b Watch 21 £ Watch #2 4 Call Stack f

* Open the Disassembly Windowith aclick on thisicon |&.

» Double click in line 42 of the C source code (the line-counter is
displayed at the bottom of the pVision2 window) to set a
breakpoint and choo$®un to Cursor line from the Debug Toolbar.

* Now chooseSep into few times and look how the variable values
are changing in the Watch Window.
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4.7 Resetting Simulator and the phyCORE-ST10HSE

Debugger in Simulator mode: When you are using the simulator (i.e.

no  connection to  target hardware), pressing  the

Reset CPU icon & doesnot cause arunning ssimulation to stop

at the current point of execution. Reset CPU starts the application

from the beginning address (0) again. Press the Halt @ button
to halt a program under normal conditions.

» Debugger in Monitor mode: The Monitor runs in the target
hardware. A Debugger reset sets the IPC to zero and performs
other initialization routines if no user application was started. It is
not as complete as a hardwarereset (pressing S2 on the
Development Board). The best method of stopping a running
application is to press the Halt button rather than 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, adialog box is displayed in which you can select the next

step. This has the advantage of detecting any ‘infinite loop‘ in
which your program might be stuck. With Reset, you start again at

address 0.

» The PHYTEC Development Board does not have a hardware NMI
button. A NMI is the most reliable way to stop a running program.
This is even more important when you are using the Bootstrap
version of the Monitor because it is difficult to re-synchronize the
Debugger and the kernel. For example, it is not possible for the
Debugger to re-synchronize automatically by pressing the
hardwareReset button (S2) if the monitor has been downloaded
with the Bootstrap Loader. It must be restarted manually by

restarting the Debugger.
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5 Advanced User Information

This section provides advanced information for successful operation
of the phyCORE-ST10HS/E with the pVision2 software tool chain.

5.1 Start-pcST10HSE.a66

The code within the assembly filestart-pcST10HSE.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 individuakin() function is
called by the startup code.

Since some of the settings are hardware-dependent, we recommend
use of the preparedtart-STI0HSE.a66 from within the default
location  C:\PHYBasic\pC-ST10HSE\Tools\Startup\Keil. The
properties of the external bus interface are already configured for the
phyCORE-ST10HS/E. 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 Keil 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 file. To do this we recommend adding your modified
start-pcST10HSE.a66 file to your project. Be sure that it is always

included in the Link/Lib process of your project (see options within
the Project window of the Keil tool chain).
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5.2 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 severa 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 signa 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 datafor several addressing modes
(x=N, I, F, Hor X)

XDATAOQ: 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 xDATAO classes segments are
located to any internal RAM of the ST10F269 or to any external RAM
on the phyCORE-ST10HS/E.

All xCODE and xCONST classes must also be located to any internal
non-volatile memory (e.g. Flash) of the ST10F2609.
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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 internal Flash for locating code and
constant classes.

The recommended operating mode of the phyCORE-ST10HSE
allows the use of the Chip Select Unit of the ST10F269 to define the
physical memory layout. By modifying the file start-pcST10H SE.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 /CSO (up to 2 MByte Flash) (not populated at
standard version of the phyCORE-ST10HS/E)
« RAM Bank uses/CS1 (up to 1 MByte RAM)

The default configuration of the phyCORE-ST10HS/E has 256 kByte
on-chip Flash and 512 kByte RAM (/CS1).

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 /CSL1 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 sel ected within the start-pcST10H SE.a66 file.
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5.3 Debugging Using Monitor Kernd

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 tis&art-pcST10HSE debug.a66 within

the default destinatio®@:\PHYBasi c\pCST10HSE\Tools\Mon\Keil 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 filgonitor.m66 is made available
together with thenmonitor 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 Ox008 — 0x011, 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 usualy 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 actualy
mounted on the phyCORE-ST10HS/E 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-ST10HSE you will have one additional mirror image of

the RAM within the reserved 1 MByte range. Note that in this case al
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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5.4 Demo for the Optional Ethernet Controller CS8900A-CQ

As an option, the Crysta LAN CS8900A-Q Ethernet Controller can
populate the phyCORE-ST10HS/E at position U23. The PHYTEC
Spectrum-CD, included in the phyCORE-STIOHSE Rapid
Development Kit, contains an example program that demonstrates a
the use of atiny webserver. This example program can be found in the
folder:

C:\PHYBasic\pC-ST10H SE\Demos\Kei l\easy-WEB))

This tiny web server was taken from the magazine 'Design &
Elektronik’, specia 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-ST10HSE 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 less resources and therefore has some
restrictions:

= only one active TCP session at agiven time

» no support for fragmented IP datagrams

» no buffer for TCP datagrams received in wrong order

= only one web page, mo GIF/JPG graphics possible

The IP address can be modified in the module tcpip.h to fit into your
existing LAN (see MY IP_x).

© PHYTEC Meftechnik GmbH 2003 L-633e_1



Advanced User Information

The easyWEB project is set up for two different targets:

e pC-STIOHSE: Settings for PHYTEC phyCORE-ST10HSE
module
o Simulation: Settings for Simulation.

Note:
The Ethernet controller cannot be simul ated.
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