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Introduction

1 Introduction to the Rapid Development Kit

Thistutorial provides:

e genera information on the PHY TEC miniMODUL-167 Single Board
Computer,

* an overview of TASKING C166/ST10 Embedded Development
Environment (EDE) evaluation version, and

e instructions on how to run example programs on the
miniMODUL-167, mounted on a PHY TEC Development Board, in
conjunction with TASKING software tools.

Please refer to the miniMODUL-167 Hardware Manual for specific
information on board-level features such as jumper configuration,
memory mapping and pin layout. Selecting the links on the electronic
version of this document takes you to the applicable section of the
miniMODUL-167 Hardware Manual.

1.1 Rapid Development Kit Documentation

This “Rapid Development Kit” includes the following electronic

documentation on the “PHYTEC Spectrum CD”:

e the PHYTEC miniMODUL-167 and Development Board Hardware
Manual

 controller User'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 miniMODUL-167 in
conjunction with the TASKING C166/ST10 Embedded Develop-
ment Environment (EDE):

© PHYTEC MeRtechnik GmbH 1999  L-449e 1 1
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1.2 Overview of thisQuickStart Instruction

1)

2)

3)

The Getting Started section uses two example programs —
“Hello” and “Blinky” - to demonstrate the download of user
code to the Flash device using PHYTEC’s FlashTools for
Windows.

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
mMiniMODUL-167 using the Windows-based TASKING tools.

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

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

1.3 System Requirements

Use of this“Rapid Development Kit” requires:

o the PHYTEC miniMODUL-167,

» the PHYTEC Development Board with the supplied DB-9 serial
cable and AC adapter supplying 8-13 V./min. 300 mA.,

» the PHYTEC Spectrum CD,

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

0 PHYTEC Meftechnik GmbH 1999 L-449e 1
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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

TASKING

Quality Development Tools Worldwide

http://www.tasking.com
support_de@tasking.com (Germany)
support@tasking.com (International)
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1.4 ThePHYTEC miniM ODUL-167

The miniMODUL-167 is intended for use in memory-intensive
applications and running within a CAN-bus network. The size of a
credit card (85 by 55 mm.), the standard board is equipped with a
Infineon SAB C167CR controller as well as a Rea-Time Clock
which, like the SRAM, can be buffered by an externa battery for
backup. The standard module runs at a 20 MHz internal clock speed
(delivering 100 ns instruction cycle.) and offers 256 kByte (up to
2 MB RAM and 256 kByte (up to 2 MB) Flash on-board for DATA
and CODE storage.

The miniMODUL-167 isfitted with two RS-232 transceivers, a CAN-
bus interface and an additional UART to provide the second
asynchronous serial interface and a CAN-bus interface. All controller
signals and ports extend to pin rows aligning three edges of the board.
These pins provide a 16-bit bidirectional 1/0O port and 64 free port
lines, including 16 analog inputs with 10-bit resolution. The
miniMODUL-167 has a temperature range from 0 to 70 degrees C.
(with extended range from -40 to 85 degrees C.) and requires only a
250 mA. power source. The board can be programmed with the
included compiler, assembler, and debugger evaluation software tool
chain. PHYTEC FlashTools enable easy on-board download of user
programs.

4 0 PHYTEC MeRtechnik GmbH 1999  L-449e 1
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miniM ODUL-167 Technical Highlights

SBC in credit card-size dimensions (85 x 55 mm.) achieved
through modern SMD technology

fitted with Infineon SABC167CR controller featuring Full 2.0B
on-chip CAN and operating in 16-bit, non-multiplexed bus mode
at 20 MHz CPU speed (100 ns/ instruction cycle)

close pin compatibility to miniMODUL-166

256 kByte (up to 2 MB) external SRAM (up to 1 MB can be
buffered with an optional lithium battery) 1

256 kByte (up to 2 MB) external Flash-Memory supporting on-
board downloading of user code from a host-PC in conjunction
with PHY TEC FlashTools98 firmware?

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

battery-buffered Real-Time Clock with 256 Byte RAM

two serial interfacesviaRS-232

UART as a second asynchronous serial interface

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

Full 2.0B CAN-bus (C167Cx only)

provision for operation with in-circuit emulators (ICEconnect
167-interface)

requires a single power supply of 5V/ ca. 200 mA.

1.

For more information about different configurations see the PHYTEC product catalog
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The PHYTEC Development Board, 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 many PHYTEC microMODUL and
miniMODUL  series Single Board Computers. Simple jumper
configuration readies the Development Board’'s connection to any
PHYTEC module, which plug pins-down into the contact strips
mounted on the Development Board. One set of strips accommodates
microMODULSs, the other miniMODULSs.

Development Board Technical Highlights

» RESET-switch

» BOOT-switch

* low voltage socket and voltage regulator accepting an
unregulated input voltage in arange from 8 to 13 VDC.

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

 second DB-9 connector configured as a CAN interface
(optionally configurable as a RS-485 or second RS-232 accor-
ding to user needs)

* V(G96-connector

» simple jumper configuration allowing use of the Development
Board with various PHY TEC Single Board Computers

» wire wrap field (60 x 60 mm.) supporting development of user-
designed peripheral hardware.
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1.5 The TASKING C166/ST 10 Embedded Development
Environment (EDE)

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

The TASKING software tool chain supports in-circuit emulators that
adhere to the IEEE-695 debugging specification or support the
TASKING aout format. The IHEX166 Object-to-Hex converter
converts an absolute object file into an Intel-hexfile that is suitable for
programming into an EPROM device or downloading into external
Flash on the PHY TEC miniMODUL-167 target board.

The TASKING software tool chain consists of the following
executables:

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

* Macro Preprocessor m166. exe

* Assembler ale6. exe

» Linker/Locator 1 166. exe

 HEX converter ihex166. exe

* Make Utility mk32. exe

e Steering Program ccle6. exe

» |[EEE-695 converter ieeel66. exe

» SREC converter srecl66. exe (not in eval version)
» Disassembler d166. exe (notineval version)
* Object dumper dmpl66. exe (notin eval version)
e Library archiver arle6. exe (notineval version)
e CrossView Pro xfwl166. exe (Windows-based)

« EDE ede. exe (Windows-based)

© PHYTEC MeRtechnik GmbH 1999  L-449e 1 7
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Once installed, the default destination location for these files is the
C:\DC166\bin for the evaluation version. If using the professional
(i.e. full) version of the TASKING software tool chain, the default
destination location for these files is the C:\C166\bin. The exe-
cutables are 32-bit Windows programs and run in command line mode
except for CrossView Pro and EDE which are Windows-based
applications. Access to these programs from Windows is done with
EDE. The entire tool set can be run from EDE or directly from a
command line using “batch” or “make” files. The limitations of the
evaluation version are listed in the ‘Demo Package Readme’ file.
Other than these restrictions, all features operate normally.

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

Embedded Development Environment (EDE)

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

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

C166 C Compiler

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

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

8 O PHYTEC Meftechnik GmbH 1999  L-449e_1
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M 166 Macr o Preprocessor/A166 Assembler

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

Debug Environment

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

 run/halt,

» set (complex) breakpoints,

* examine/change memory,

* view the stack,

» simulated I/O

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

e communication via RS-232 or CAN

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

CAN (Controller Area Network) Library

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

© PHYTEC MeRtechnik GmbH 1999  L-449e 1 9
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2 Getting Started

What you will learn with this Getting Started exampl e:

» instaling the Rapid Development Kit software

o dtarting the PHY TEC FlashTools download utility

* interfacing the miniMODUL-167 Rapid Development Kit, to a
host-PC

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

2.1 Installing Rapid Development Kit Software

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

© PHYTEC MeRtechnik GmbH 1999  L-449e 1 11
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The following window appears:

Spectrufn,

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

5
m Basic Product Files |

-
Install Extended Praduct Fllesﬂ.

H ; Install Data Sheets 1

Appl cation nte:

l More Information
Exit

PHYTEL

Choose Install Basic Product Files Button.

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

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

We recommend that you accept the default destination location.

12 0 PHYTEC MeRtechnik GmbH 1999  L-449e 1
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Choose Destination Location

Setup will install the PHYTEC Products in the fallowing folder.

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

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

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

should not exceed 8 directary levels. A path of more

than 8 directory level: may not work.

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

" Destination Folder

C:APHYE asic Browse... |

< Back Cancel |

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

Select PHYTEC products

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

LComponents

1 micrabd00DUL-B05T Low Power IN:S ;I
] minitd0DUL-166 0k

] minitd0DUL-509 0k

] minitd0DUL-515C 0k LI
— Dezcription

Installs the components for the
minODUL-167 Lfange... |

Space Required: 0K
Space Available: 425952 K

¢ Back I Heut » I Cancel |

All Kit-specific content will be installed to a Kit-specific subdirectory
of the Rapid Development Kit root directory that you have specified
at the beginning of the installation process.

© PHYTEC MeRtechnik GmbH 1999  L-449e 1 13



miniMODUL-167 QuickSart Instructions

All software and tools for this miniMODUL-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 miniMODUL-167 Kit will also be installed
to the Kit-specific subdirectory. The manuals of the Development
Boards are copied to their own specific subdirectories
(e.g. \PHYBasic\DevBmM) because each Development Board is
suitable for multiple Single Board Computers and is not dedicated to
a specific Kit.

14 0 PHYTEC MeRtechnik GmbH 1999  L-449e 1
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Setup will now add program icons to the program folder, named
PHYTEC.

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

Setup Ed |

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

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

MOTE:

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

Select the Tool Chain to instal

[ Kel EK1EE

[T Tasking for C166 Demo

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

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

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

© PHYTEC MeRtechnik GmbH 1999  L-449¢ 1 15
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The applicable TASKING 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 Tasking C166/ST10 Embedded
Development Environment (EDE) evauation version from the
Spectrum CD-ROM even if other versions of EDE are aready
installed on your system. These QuickStart Instructions and the demo
software included on the CD-ROM have been specifically tailored for
use with one another.

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

Inztall |

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

A DOS wersion of the FlashT ools for 168t controllers

haz alieady been installed. Do you want ta install

Windows verzion az well ?

MNOTE:

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

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

Install |

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

MOTE:
To view them you must use Acrobat Reader 3.0
ar higher.

Do wou want to install Acrobat Reader 43,02
from this CO-ROKM ¢

16 O PHYTEC MefRtechnik GmbH 1999 L-449e 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 Meftechnik GmbH 1999 L-449%e_1
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2.2 Interfacing the miniM ODUL -167 on the Development
Board to a Host-PC

Connecting the miniMODUL-167 on the PHYTEC Development
Board, to your computer is simple:

» As shown in the figure below, if the miniMODUL is not aready
pre-installed, mount it pins-down onto the Development Board’s
interior receptacle footprint (X1).

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

V61 PHYTHC Messtechnik GmbH MM-Basis-1117.4 x
\) JR—

(T D

T
N
S]

o

T

Q)
o

JP1 RESHT

P2 S

o JPS | | JP19.|e JPI5 |JPI14ja JPL2 | | =

Rl s
o JPA | JPE = [JPI7[.0PI6 [2JPI3

JPEFIP2 |

JPIO | [+ JP7 | JP3

18!

5
@ D : - =
T — - UMPUETl ]:I
54
0T O

73 PORT XY

|

r

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

the Development Board.

Figure2:  Suitable Development Board Jumper Settings

(m u] 3pg
JP11 Ip13 JIPL7
alo ‘ S 5 JIP6 ‘ IPL P2 | 3IP8 | |IP1s
= R AL — L — L BLE I NN AN ] " Em [ B — Pl | [ R |
. ---=-=-=---------n---n---n-n-n
JDQ@‘ ‘ ol o oo ‘ D‘ ‘D . O 0
JP1210Pp14 Jp1s| JP1S JPS JP7 JIP10

e Set Jumper JP1 on the Development Board as shown below to

supply the board through the power socket (P3).

JP1

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

supplied serial cable.

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

polarity).

polatity: -  +

x +8..12VDC center hole \
[~ so0ma 2,0mm ]

/

GND

Figure3:  Power Connector

\

5,5mm

» Simultaneously press the Reset (S1) and Boot (S2) switches on the
Development Board, first releasing the Reset (S1) and then, two or

three seconds later, release the Boot (S2) switch.
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This sequence of pressing and releasing the Reset (S1) and Boot (S2)
switches puts the miniMODUL-167 on the Development Board into
the Bootstrap mode. FlashTools must always be operated in this
mode. See section 5.1.2 for more details. Ensure that the FlashTools
for Windows are started only after resetting the board.

The miniMODUL-167 on the Development Board should now be
properly connected to a host-PC and power supply. After executing a
Reset and putting the board in Bootstrap mode, you are now ready to
download a program to the miniMODUL-167 on the Development
Board.

2.3 Downloading Example Code

2.3.1 Starting PHYTEC FlashToolsfor DOS

FlashTools was copied to your hard drive during the initial setup
procedure as described in section 2.1. A link also has been added to
your PHYTEC Rapid Development KitjminiMODUL-167 program
group which allows you to easily start FlashTools by selecting the
appropriate icon.

Alternately you can manualy copy FlashTools from the
\mM167\Tools\Flasht folder of your PHYTEC Spectrum CD.
FlashTools consists of three filéksht.exe (user interface as DOS
executable file),boot (the second stage loader), afldsh (the
FlashTools microcontroller firmware). FlashTools for DOS
(flasht.exe) is a utility program that allows download of user code in
*.hex-file format from a host-PC to a PHYTEC Single Board
Computer (SBC) via an RS-232 connection. FlashTools uses the
Bootstrap Loader mechanism of the miniMODUL-167 to transfer and
execute the firmware. FlashTools consists of a firmware transferred to
the external RAM using the Bootstrap Loader and corresponding
software executed at the host-PC. Proper connection of a PHYTEC
SBC to a host-PC enables the software portion of FlashTools to
recognize and communicate with the firmware portion.
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Each set of boot and flash files found in the controller specific folder
of the PHYTEC Spectrum CD is specialy tailored for use with a
specific controller on a PHYTEC Single Board Computer. Do not
interchange files because the wrong set will not work with other
controllers and will lead to a configuration error. Refer to
section 5.1.1 for details.

* You start FlashTools for DOS by selecting either the FlashTools
(COM1) or FlashTools (COM2) icon within the
Programs|PHYTEC Rapid Development Kit|miniMODUL-167
program group. We recommend use of the installed icons.

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

2.3.2 Downloading Example Code with FlashToolsfor DOS

o Start FlashTools for DOS for your miniMODUL-167 on the
Development Board by selecting either the FlashTools (COM1) or
FlashTools (COM2) icon from within the PHYTEC Rapid
Development KitjminiMODUL-167 program group. Which icon to
choose depends on the serial port used on your host-PC to connect
to the target system.

The microcontroller firmware tries to automatically adjust to the baud
rate entered in the command line within the properties of the link.
However it may occur that the predefined baud rate can not be
reached. This results in FlashTools omitting the loading procedure
and never showing the main menu. In this case, try incrementally
lower baud rates to establish a connection. Before further connection
attempts be sure to leave FlashTools by pressing function key <F1>
and then to reset the target hardware and force it into Bootstrap mode
as described in section 2.2.
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o |If properly started, FlashTools will load to RAM of the
miniMODUL-167. The active loading process is indicated by a
rotating cursor bar.

Y& FLASHT EXE

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

USING COM2: AT 2688 BAUD

Loading Flash-Utilities: ~_

After FlashTools has |oaded, the main menu appears on the screen.

- [O] x]

Cc>» 1994, PHYTEC MeBtechnik GmbH, D-5512% Mainz

Flash-Devices: AMD 29FB818
Flash—Area: A8008AH-B3FFFFH
Software—Protected-Areas : none

#2: none

: none
Mo—-fccess—Areas : BAEFBBH-BAFFFFH

: none

: none

Flash status information

Erase entire Flash-fArea

Erase partial Flash—firea

Load INTEL-Hexfile
Softuvare—Reset

Run from address

Erase, Load and Software—-Reset

? Command:
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At the FlashTools main menu you will see commands for the
following:

Flash Status information shows sector and address ranges in Flash-
Memory:

Y& FLASHT EXE

> STATUS INFORMATION
Device information:
EUEN Bank: Manufacturer code = 81, Device code
0ODD Bank: Manufacturer code = 81, Device code
Flash-Devices: AMD 29FB18
Address range information:
Flash—-fArea: B8000AH—B3 FFFFH
Software-Protected-fAreas # none
# none

none
none
Sector information: Access to 8 sectors per bhank
EVEN bank statu 0D bhank status

: nene
MNo—fAccess—Areas : PAEFBAH-BAFFFFH

unprot .. full C. unprot . . full acc.

unprot .. part. unprot . .part. acc..blank
unprot. . full .-hl unprot .. full acc..blank
unprot..full . unprot. .full acc..blank
unprot . full . unprot . . full acc..blank
unprot . . full . unprot . .full acc..blank
unprot .. full . processing

Erase entire Flash-Area enables erasure of the unprotected sectors
of the whole user addressable Flash:

> ERASE FLASH

WARNING: All data within unprotected sectors will be destroyed?
Continue? (Y¥Y-H>y

Eraszing Sectors:

! EVEN bank status 0DD bank status

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

Y& FLASHT EXE
> ERASE SECTORS

Flash—fArea: ABBBABH-B3FFFFH
Software-Protected—Areas #1: none
: none

none
Mo-fAccess—Areas ABEFABH-BBFFFFH

Enter Start Address ¢hex. min. 2 digits»:A068808

Enter End Address chex, min. 2 digits>:180808

e GAUTION 2o

The zmallest physical unit to be erased iz predefined by the sector size
of the used Flazh-Memory-devices. The following addreszs range may differ
from your original input.

Address range to be erased: BBOBBEH-B17FFFH

START ERASURE? (¥/N>

L oad

INTEL-hexfile downloads specified hexfiles to

miniMODUL-167 on the Development Board

Input File: c:“rapidkitsmmlite?~demossblinky~bhlinky.h86
Press <F2> to download a HEH-—file when using FLASHT
Waiting for IMTEL-Hex File...

>>:0200APR4R0BAFA
>>:02000400CBHAZF
>>:1PAPA6AR8 FE1 BEERERAGEAAYBBFAAE61187AFA4663
>>:1P80168AFA5 726 FAFR4938528DF78FEBENRG EBR7?F6
>>:1P8P26BPBBEERB 611 870FA46FA5726F4FA493852D6

>>:0400360808DF7BDEV4E

>>:100A3A00A55AA5ASAAS63F1DINE6A0121ABYAAFF2D

>2:10AA4A0ABAE9A4A0ECACAS1AEG BAAER4ECBARCEFAED
:189885ABPELANBPIAPELPL ARBAEL A2 400BECBEBAFCE?
119886 ABBB54A BS BSE6 FAPATAEL F2? 08

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

(c> 1994, PHYTEC MeBtechnik GmbH. D-55129 Mainz

Flash-Devices: AMD 29FB1A
Flash—-Area: B0000BH-B3FFFFH
Software-Protected-fAreas : none

#2:

: none
: none
No-Access—Areas : BBEFABH-BAFFFFH

Flash status information

Erase entire Flazh-firea

Erase partial Flash-fArea

Load INTEL-Hexfile
Software—Reset

Run from address

Erase, Load and Software—Reset

> Command:5

Executing Software—Reset..

Run from address allows start of execution at a user specified
address:

Y& FLASHT EXE

> RUN
Start address <hex>:881860_

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

Return to the main FlashTools menu to run an example program.
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2.3.2.1 “Hello”

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

From the FlashTools main menu enter 2’ to choose Erase
entire Flash-Area command and select ‘Y’ to confirm erasure of
unprotected sectors of Flash-Memory. You can see the Flash
sectors being erased in the FlashTools window. When all sectors
are erased, the main FlashTools menu reappears.

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

The hexfile has already been installed on your hard-drive during
the installation procedure. Enter the correct drive and path to the
miniMODUL-167 Demo file (default location
C:\PHYBasic\lmM 167\Demos\Tasking\Hello\hello.hex). After
pressing Return’ the download starts immediately. You can watch
the process of the download as the code spills across the
FlashTools window as it transmits via the RS-232 connection from
the host to the on-board Flash

M2 FLASHT EXE

Input File: c:“rapidkit mmnli6?“~demos“hello“hello.hB6
Press <F2> to download a HEH-—file when using FLASHT
Waiting for IMTEL-Hex File...

>>:02000PR400BAFA
>>:10805400202063686172203D2025303262580APOF6
>>:HEBP640P1A48656C6HCHF2A576F726CH 40ABA4E
>>»:10801ARRY76E2B0R476 E3008466 E3FFF7E6BGBBRBCC
>>:1P8P2PAPELB7APBRELS A400BEGDE118BEGFE28PB66
>>:19803PARDABAS 6 B6ELCFE6 400EG F?A0BADARAS A2 35
>>:19804PARDABABABLDBSNELFES 408 EG F? B00ADABBO1
>>: 04805 BPA5 802 BDF64F
>>:10807200A55AA5A5BA863F1D1A86081 2108 ?BAFFFS
>>:10008 20001087 040BECACAE1AEL 8AAEN4ELBABCFABS
>»:1P80% 28PELBPBBBHEL A1 BHBAEG B2 40BHEG B8 BAFC?F
>>:1P80A 28PB54A BS BSEGFAOATBEG F?BBBAEGF8C6 B6 F6
>>:1PAPB2ARFA18 701 92D29EABSDCAY8282D25FA3252
>>:1P80C2ARADCAY 98 4BANF21 BEBANF2BEFAFA347C3365
>>:1P8PD2ARBEF3086 F3BBFDEA154C547158685BB853E3
>>:1PBPE200084128213DF38D_

At the end of the download the main menu reappears and the
downloaded code can be executed.
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If the selected Flash bank into which you wish to download code

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

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

» From within the main menu press function key <F1>. Select ‘Y’ to
exit FlashTools.

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

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

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

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

Connection Description

Enter a name and choose an icon for the connection:

Mame:

lcan:

Ok I Cancel |

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

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

Mew Connection Properties EHE

Phone Mumber | Settingsl

= : Mew Connection Change [con...

Country code: IGerman_l,l (49] j

Enter the area code without the lona-distance orefix.

Area code: IDB1 il

Ehone number: I

Connect using: [t n |

Configure... |

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

COM1 Properties HE

Port Settings |

Bits per second: lh
Data bits: lﬁ
Barity: |Nore -

Stop bits: lﬁ

Flow control:

Advanced. BRestare Defaults
oK I Cancel I Aoply |

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

& New Connection - HyperT erminal | (O] %]
File Edit “iew Call Transfer Help
0|2 =|3] ol

| C|

Disconnected |Auto detect | Auto detect [sCROLL  [CAPS  [NOM  [Captwe  [Print echo 4
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» Resetting the Development Board (at S1) will execute the hello.hex
file loaded into the Flash.

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

 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 and the RS-232 connection.

The demo application within the file hello.hex initializes the seria
port of your miniMODUL-167 to 9600 baud. The initialization values
are based on the assumption that the microcontroller runs at a20 MHz
internal clock frequency. Please note that the miniMODUL-167 is
populated with an oscillator with a frequency of just 5 MHz. An
internal PLL (Phase Locked Loop) device puts an internal 20 MHz
clock frequency. If your miniMODUL-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 HyperTermina window following
execution of code. Additional information can be found in the
readme.txt file in the Hello project folder.
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2.3.2.2 “Blinky”

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

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

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

o Start FlashTools for DOS from within theHYTEC Rapid
Development KitjminiMODUL-167 program group. Remember to
use the icon corresponding to the proper serial port on your host-
PC for connection to the target hardware.

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

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

* The “Blinky” hexfile has also already been installed on your hard-
drive during the installation procedure. Enter the correct drive and
path to the demo file and press <Enter> (default location
C:\PHYBasic\mM 167\Demos\Tasking\Blinky\blinky.hex).

* Returning to the main menu, enter ‘5’ to chooseSifevare-Reset
command. This will put a software-reset to the target system and
start execution of the downloaded program.

» Successful execution of the prograntl flash the LED with equal
on and off durations.

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

You have now successfully downloaded and executed two pre-

existing example programs frhex hexfile format.
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2.3.3 Downloading Example Code with FlashToolsfor Windows

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

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

* Doubleclick on 16-bit RS-232

"~ PHYTEC FlashTools 16Bit

File “iew Connection  Help

‘ I = - =g e Z e (7]
Communicat tion Setup
[ Supponted Target Hardware
=-16-BitRS232 PHYTEC kit CON-167 =]
o KItCON-TR1
o KITCON-164 Please ensure, that the madul is in

bootstrap mode to load the Flashtools

- KICONA 65
k"_1 The communication with the modul required
[ con167 a RS232 connecl tion.
e minikd ODUL-167
Connect =l

Select the correct module from the list and press the Connect

button.
Interface: | CoM1 j| | oK I
B audrate: gﬁuq j Cancel |
Default configuration
- 8 Data bits
-1 Stop bit
- no Parity
» Select the correct serial port for your host-PC and a 9600 baudrate.
 Click the OK button to load the module based part of the

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

hardware and render it into Bootstrap mode as described in
section 2.2.

".*:PHYTEC FlashTools 16Bit

File = Conmection Help

‘I"LBJ, SN = 90

Communication Setup

Supported Target Hardware

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

e KHCON-166

The communication with the modul reguired
a RE232 connection

L minitODUL-167

Caonnect =

Load Bootfle.  HENENENENENENENEENENEENENENNENNNNANANEENI
Load Flashtools INNENNNNNENENENNNNENEENENERNNNNNEANENEENI
Connect IINEREEEEER

|Search flash specific: program lbrary. Please wait

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

Flash Information shows sector and address ranges in Flash-
Memory:

> PHYTEC FlashTools 16Bit

File Wiew Help

‘ILBﬂﬁE =9 F &2 = o6
Sector Utilities | File Download | Communication Setup |
Flash Information | Protected Area Information

~Flash Infarmation

Manufacturer Code 01H Memary Size 256 KB
Device Code 20H Sector Size 8000H
Flashtype AMD 23F010 Sectors 8
Made extemal Flash

rAddress Information

Sector | Address-Range
Sector#0 00000000k - D0007FFFh
Sector #1 00008000k - 0000FFFFh
Sector #2 00010000k - 0001 7FFFh
Sector#3 00018000k - D001FFFFh
Sector#4 00020000k - 00027FFFh
Sector #5 00023000k - 0002FFFFh
Sector #6 00030000k - D0037FFFh
Sector #7 00038000k - 0003FFFFh

‘Connaction tR5232
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File Download downloads specified hexfiles to the target hardware:

> PHYTEC FlashT ools 16Bit HEE
File “iew Help
‘ i ="' #8 Bd s £ & & (701 ‘

Elash Information
Sector Utilities

File Download |

Protected Area Information |
Communication Setup

Downloac
Filenarne :
Filetype:

Filesize

Eile open .. Dowmlead |

Connection : R5232

Protected Areas
Flash-Memory:

I nformation

shows

T3 PHYTEC FlashT ools 16Bit [_[]=]
File Wiew Help
i =2 78 Bars 73 @ o0

Sector Utilities |
Elash Information

File Download | Communication Setup |
Protected Area Information

Protected Areas Infarmation

Protection | AddressRange
Mo Access Areas Information
Protection | AddressRange
NoAccess Area#0 DO0DEFO0H - 0000FFFFH

Connection : R5232

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

PHYTEC FlashT ools 16Bit
File Wiew Help

1= E3

‘i = 8 maE & 8

00

Elash Informatian
Sector Utilities

Protected Area Information
File Download

Communication Setup

~Sectar Status Inforrmation

| Address-Range ‘ Frotection | Status |
00000000k - 00007FFFh unprotected  hlank
00003000k - 0000FFFFh Partial Access  blank
00010000k - 00017FFFh unprotected  hlank
Sector #3 00018000k - 0001FFFFh unprotected  hlank
Sector#4 00020000h - 00027FFFh unprotected  hlank
Sector#5 00028000k - 0002FFFFh unprotected  hlank
Sector #6 00030000h - D0037FFFh unprotected  hlank
Seclor #7 00033000h - 0003FFFFh unprotected  hlank

Sectar Blank Check

Erase Sector(s)

Connection : R5232

Communication Setup provides you with

the possibility to

disconnect the target and reconnect with an equal one. Programming

of several targetsis possible for you thereby.

.~ PHYTEC FlashT ools 16Bit

Eile  Wiew Help

‘I"L e, £ 8 B8 B &£ B

(70 1)

Elash Information Protected Area Information

Sector Utilities | File Download

Communication Setup

Supported Target Hardware

=-16-Bit k5232 PHYTEC kitCON-167
kitCOM-161
----- kitCOM-164

----- kitCOM-165

Please ensure, that the modul is in
hoaotstrap mode to load the Flashtools

a RE232 connection.

Disconnect

The communication with the modul required

=

Connection : RS232
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2.3.3.1 “Hello”

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

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

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

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

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

PHYTEC FlashTools 16Bit

Eile Yew Hely

Lesrss mon -2 @ 00

Flash Information | Frotected Area Information
Sector Utilities File Download | Comrunication Setup

rDownload
Filenamne : Hello HSE
Filetype : Extended Intel Hex File

Filezize 3884 Bytes

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

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

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

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

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

» 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
M)
% =
hwpertrm. dil Huypertrm FCI b ail
|E ohiject(z] |_§‘ by Cornputer P

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

Connection Description

Enter a name and choose an icon for the connection:

Mame:

lcan:

Ok I Cancel |

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

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

Mew Connection Properties EHE

Phone Mumber | Settingsl

= : Mew Connection Change [con...

Country code: IGerman_l,l (49] j

Enter the area code without the lona-distance orefix.

Area code: IDB1 il

Ehone number: I

Connect using: [t n |

Configure... |

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

COM1 Properties HE

Port Settings |

Bits per second: lh
Data bits: lﬁ
Barity: |Nore -

Stop bits: lﬁ

Flow control:

Advanced. BRestare Defaults
oK I Cancel I Aoply |

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

& New Connection - HyperT erminal | (O] %]
File Edit “iew Call Transfer Help
0|2 =|3] ol

| C|

Disconnected |Auto detect | Auto detect [sCROLL  [CAPS  [NOM  [Captwe  [Print echo 4
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» Resetting the Development Board (at S1) will execute the hello.hex
file loaded into the Flash.

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

 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 and the RS-232 connection.

The demo application within the file hello.hex initializes the seria
port of your miniMODUL-167 to 9600 baud. The initialization values
are based on the assumption that the microcontroller runs at a20 MHz
internal clock frequency. Please note that the miniMODUL-167 is
populated with an oscillator with a frequency of just 5 MHz. An
internal PLL (Phase Locked Loop) device puts an internal 20 MHz
clock frequency. If your miniMODUL-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 HyperTermina window following
execution of code. Additional information can be found in the
readme.txt file in the Hello project folder.
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2.3.3.2 “Blinky”

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

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

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

» Start FlashTools for Windows from within tHeHYTEC Rapid
Development KitjminiMODUL-167 program group. Remember to
select the icon corresponding to the proper serial port on your host-
PC for connection to the target hardware.

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

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

» The “Blinky” hexfile has also already been installed on your hard-
drive during the installation procedure. Enter the correct drive and
path to the demo file and press <Enter> (default location
C:\PHYBasic\mM 167\Demos\Tasking\Blinky\blinky.hex).

» Returning to the main menu, enter ‘5’ to chooseSifevar e-Reset
command. This will render a software-reset to the target system and
start execution of the downloaded program.

» Successful execution of the prograil flash the LED with equal
on and off durations.

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

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

What you will learn with this example:

* how to start the TASKING software tool chain

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

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

3.1 Startingthe TASKING Tool Chain

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

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

Start the tool chain by selecting Embedded Development Environment
from within the ProgramgTASKING C166 ST10 Demo program

group.

After you start EDE, the window shown below appears. From this
window you can create projects, edit files, configure tools, compile,
assemble, link and start the debugger. Other 3" party tools such as
emulators can also be started from here.
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.. TASKING EDE [ C166/ST10 - D:\dc166\examples\xvwixvw.pit | H[=] E3
File Edit Search Project Test Document Tools ‘Window Help EDE
= ] o WEe |aEe] i = | =
D|=|R[S] [%|@] A | A e e |=Ebe] =) 2|53 5|85
B2 D:\dc166\examples\xvw\ADDONE. SRC =10O] =]
é' B D:\dc166\examples\xvw\DEMO.C =10O] =]
al @lE: D-\dc166\examples\EXAMPLES TXT =] EX
B B D:\dc166\examples\xvw\WELCOME. TXT [_ (O] ]

Welcome!? ﬂ

Thank you for your interest in the TASKING C166-5T18 development
tools. This demonstration project guides you through some of the
¢ features of EDE and shows you how you can use the project environmen

EDE is an integrated environment that supports the entire

edit—build—debug loop. You can create projects. define the files tha
—. make up the project and edit them in the EDE editor. With the butto
bar in the top of the screen you can compile a single file. build a
- project and start the CrosslUiew Pro debugger. Also there is a butto

to browse through a list of error messages that may have been report
during the build process. LI

thdelbbshbinsclbb. "demo.c" —f mk2B7B7a.tm
"d:\dcibb~bin~albb.exe" "demo.src" —f mkZB?87h.tmp
"d:sdelbbsbinwalbb.exe' “addone.swc" —f mk2B787c.tmp
"d:sdelbbsbinwmlbb.exe' “divdclébsexamplesixuvws. .. Nlibhsrernstart.asm' —f nkZB787d.tmp
"d:sdelebsbinwalbb.exe" “start.src' —f mkZB787e.tmp
"d:sdeclbb~bin~cclbb.exe"” —o “"wxuw.out" —f mkZB787f _tmp

"dindclbbsbinsieeelbb.exe'” "xvw.out" “xuw.abs"
TASKING program builder vw2.2 p3 SNAA979918-A12 (c> 1999 TASKING. Inc. &

Euild /( File Find Search 4 Browse A Difference A Shell

| | [ fins| |tinez1  Jcoi1

3.2 Creating a New Project and Adding an Existing Source
File

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

NewProject Finame K|
Speichern in:l‘%ﬁ j gl
sl pit

D ateinarme: I Speichern

Dateityp: I Froject Files[*. pit] j Abbrechen

dill

¥ Change Dir Help
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* In the ‘Save in’ section at the top of the window change to the
project folder created by the installation procedure (default location
C:\PHYBasic\mM 167\Demos\Tasking\Blinky2).

Speichern in:la Blinky2 j gl

Dateiname: IBIink_l,lZi Speichen I
Dateityp: IF'miect Files[*.pit] j Abbrechen |
¥ Change Dir Help |

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

Directories ]F”BSI Tools I Errars ] Filters I Options I

File Mame: Directories:

B =] o askingidemosiblinky2
_blinky2.ilo = eh
Blirky2.bak. (= RapidKit
BlinkyZ bat = 167
BLIMKYZ.C
Blinky2 mak (== TASKING
BlinkyZ.pit == Demos
START.ASH F= Blinky2 Irevert |
0 of 7 selected Ll |
List Files of Type: Drives:
Jai Files(. MHREE |
Project Mame: T \DemoshBlinky2ABlinky2, pit
Praoject Files:

[elete
| et

[E(E 5T

(] I Cancel | Help

b LLLE
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This window is used to add various files to your project. These in-
clude ASCII files, C/IC++ and assembly sourcefiles, assembler
generated object files and library files. Note that the Project Files box
Is blanked out at this time. This project window is accessible at any
time by selecting Project|Properties|Files, which enables easy edit of
your filelist.

» Double clicking on the files which should be part of the project
(in this example start.asm and Blinky2.c) results in the following
window.

Project
Directones ] I Tools I Errors I Filters I Options I
File: M arne: Directories:
Iﬁ j chhtaskinghdemoshblinky2
_blirkyZ.ilo - = b
Blinky2 bak. [= Rapidt.it
Blinky2 bat = mM167
BLIMEY2.C
biirky2.mak (= TASKING
Blinky2.pit (= Demos
START ASM - =, Blinky2 Irveert |
0 of ¥ selected LlEan |
List Files of Type: Dnives:
[ &0 Files(=.) MREE |
Project Mame:  C:h.. S\Demaoz\Blinkyz\Blinky2 pit
Project Files: 0 of 2 selected
C:ARapidkitimtd 167 TASKINGAD emos\Blinky2,START A5k Add |
C:AR apidkitmbd 1674 TASKINGAD emos\Blinky2WBLINKY 2.C
[TelEte |
Irvweert |
. B [ o
)8 I Cancel | Help |

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

3.3 Modifying the Source Code

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

Chooze Project Files to Edit |

Project Filez: 0 af 2 zelected
C Db ] 57w ] s Fol G s s s es T T ot ok |

Cancel |

C:\Rapidkitsmbd 167 TASKIMG S Demos\Blinky2ABLINEY2.C
Help |

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

while (1) { /* | oop forever
*/
P2_8 = 0; /* output to LED
port */
for (i=0; 1<225000; i++) { /* delay for
150000 counts */
wait (); [* call wait
function */
}
P2 8 = 1, /* output to LED
port */
for (i=0; i<75000; i++) { /* delay for
150000 counts */
wait (); /[* call wait
function */
}
}

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

3.4 Savingthe Modifications

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

Note that theicon is active as soon as you modify thefile.
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3.5 Setting Tool Chain Options

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

To configurethe CPU:

* Open the EDE|CPU Options menu and choose CPU. Adjust the
default settings by clicking Defaults. In CPU type select SAB
C167CR. Press OK to close the window after the modification.

C166/5T10 Cpu Options [BLINKY2.PJT]

..Suzcond I Buzconl I Buzconl I Addreei I Buzcond I

Addrsel2 I Bugcond I Addrzel3 I Bugcond I Addrzeld I
EF'UI Spscon I ...Spscon I Syzcon I Syzcond I Fpercon I Sypscond
— Proceszor Selection

CPU type: [s48 C167CR |
tera Bk size: |2E|48

Hesemed | htemal sk ranges IDF2EIDh-EIF5FFh
Total memoen) siEe; |4EIDEIDEIh

¥ Z4%it addiesses

¥ | Extended imstiiction set

¥ | Ertended|SER area

¥ Extended|BEE pointen address ranae [IEEEDROECEEER]
{+ Extended systen stach range (DFEO0R-OFDEER]

) Extended systen stachk range (IF2000H-OFDEER]

0k | abbrechen | Defauks | Hife |

» Select the EDE|CPU options|Busconl submenu and check Enable
address window. After this choose 16-bit demultiplexed in
External bus configuration.
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o Select EDE|CPU options|Addrsel1 and specify Range size 256 kB

window and Range Start Address 40h

C166/5T10 Cpu Options [BLINKY 2 PJT]

Addrzel2 I Buzcon3 I Addrzel3 I Buzcond I Addrzeld I
CPU I Syzcon I ...Syscu:unl Syzcond I SyscunEl Xpercu:unl Syscnrﬁl

]|

...Syzcond I Buzcond I Buzcaond Addrzell Buzcon2
—Addreszs Window Reagister ADDRSELT
Flarige s | 256 KB window =l
Fange start address [bitz 423,412 Alh
] I Abbrechen | Defaultz Hilfe

To configurethe C166 Compiler:

No modifications are necessary when default settings are set.

To configurethe M 166 M acr o Preprocessor :

No modifications are necessary when default settings are set.

To configurethe A166 Assembler:

No modifications are necessary when default settings are set.
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To configurethe L 166 Linker/L ocator:

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

C166/5T10 Linker/Locator Options [BLINKYZ2.PJT]
Reserve I Small todel I Listing I Migcellaneous I
Farrnat | Linker/Locator | temarny | Specials

— Output Format
i |EEE-B95 for TASKING CrossYisw Pro and other ICE vendars [ABS)
= TASKING internal C166 format [[OUT)

) histenela S5 reconds fen EFR A programmers [SHE]

% ntel HEX records for EPROM prograrmmers [ HEXE

] Litirany Fon TSl Linken [LE]

i Linker ohiect: several (0B files linked together [LNO]

" Kontron emulator [needs KSEES5. EXE] format [.5%M and .0)
= Hitex emulator [needs SP1BETA EXE] format [ HT]

[tk farmat[SEEE]:

Output format (IHEX]: Irtel hend records j

Start address: I
Additional output formatter options: I

0k | abbrechen | Defauts | Hife |

» Select the EDE|Linker/Locator Options|Memory and specify the
following settings

C16645T10 Linker/Locator Dptions [BLINKY2 PJT]

Reserve I Small Model | Lizting I Mizcellaneous I
Farmat I Linker/Locator Memory I Specials

— Memaory and Clagzes Specification

[™ Check whether all claszes have a class range
™ Allow ROM sections in internal R
[V Selected CPU determines total size of mermany

Siee of memans: I

BOM areals): address]-address2.. .
| 0h-ODFFFR
Bék areals] address1-address2,..
|DFDDDh-DFFFFh,D1 00000k-01 03FFFH

Class ranges: class-name,...[address]-address2,...):

ak I Abbrechen Defaults Hilfe
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» Enter EDE|Linker/Locator Options|Small Model Menu select
Linear: 48K linear near data anywhere in memory and 16K in
page 3 and specify First page of 48K range in Small Linear
model: 040h

C166/5T10 Linker/Locator Options [ELINKY2. PJT] E

Farmat I Linker/Locator I Mernary I Specialz
Reserve Small Model | Listing | Migzellaneous

r— Small Model Y ariant
i Default: B4K. linear near data in first segment

% Linear: 48K linear near data anywhere in memomny and 16K in page 3
" Paged: 48K paged near data in any 3 pages and 16K in page 3

DFF aggigments for Small Linear model

Eirst page of 48K range in Small Linear model: |U4Dh

DFF azsigments far Small Paged madel

Fage munmtenfan DEED; ID
Fage mumter ran DEEL: |-|
Fage munmtenfon DEEE: |2

0k | abbechen |  Defauts | Hire |

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

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

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

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

be shown in the Build Output window on the screen.

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

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

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

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

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

3.7 Downloading the Output File

3.7.1 Downloading with FlashToolsfor DOS

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

Start FlashTools for DOS for your miniMODUL-167 by selecting
either the FlashTools (COM1)r FlashTools (COM2)jcon within
the PHYTEC Rapid Development Kit|miniMODUL-1rogram
group. Which icon you choose depends on the serial port used on
your host-PC to connect to the target system.
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» FlashTools will be loaded to the RAM of the miniMODUL-167.
The active loading process isindicated by a rotating cursor bar.

Y& FLASHT EXE A= E3

FLASH-TERMINAL U1.43
{C> PHYTEC MeBtechnik GmbH 19297

USING COM2: AT 9688 BAUD

Loading Flash-Utilities: “_

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

& FLASHT EXE

Flash-Devices: AMD 29F818
Flash—Area: A8000AH-B3FFFFH
Software—Protected—Areas : none

: none

: none
Mo-Access—Areas : BBAEFBAH-ABFFFFH

: none

: none

Flash status information
Erase entire Flash-Area

Eraze partial Flash—fArea

Load INTEL-Hexfile
Softvare—Reset

Run from address

Erase,. Load and Software-Reset

> Command =

» Enter ‘2’ to choose thErase entire Flash-Area command and enter
‘Y’ to confirm deletion of all unprotected sectors of Flash-Memory.
You can see the Flash sectors being erased in the FlashTools
window. When the all sectors are erased, the main FlashTools
menu reappears.

» Enter ‘4’ to choose theoad INTEL-hexfile command and press the
function key <F2> to specify the input file.
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» The hexfile for download was created during the Make process
and islocated in the folder of the Blinky2 project. Enter the correct
drive and path to the Blinky2 hexfile (default location
C:\PHYBasic\mM 167\Demos\Tasking\Blinky2\blinky2.hex). The
download immediately starts. You can watch the process of the
download in the FlashTools window as code transmits via the
RS-232 connection from the host-PC to the on-board Flash:

ME Eingabeaufforderung - c:\flazh
Input File: c:“RapidKitmMi67“Tasking“Demos*BlinkyZ*Blinky2.hex

Prezss <F2> to download a HEE-—file when using FLASHT

Waiting for IMTEL-Hex File...
>»:201PARAREGF1 FEFD46F1 BAF62DA2 8481 1 CFFB6 F14CFD3 DF8EGPRRFANELAL 1 BBAEG B2 11 AAFS

>>:201P6PBP1AF28RCATE547864ABB5 3DA2ABOG2D1ACY1 286 F1FF?F3DA4EGCF1 004886 01818045
>>:2010380086F2FFBF3DF1EGF2AAERACA2A1AARDECEAAL1 ARAEGA211AADCE?8141AF14ACAL 6
>>:201000009 40402 FEAG4298241NF28ACAY404A4FEAB4298540AA52DAYEY1 286 F1FF?F3DFA74
>>:201ACARAELF1 8040060101 AARDFS E6A11 ARAEGA211AAADARI 8149824985 4E6AARFBBARASS 2
>2:201AEAAA2DA1E?12A81 1 ADFBAG FAACABADY? EE6 F4ABAREL AABARACCAR? 85448552031 485644
>2:2011808002D1F48573D3798149834F1731C2366F3FFAIF6F302FELAF148CAY 854986 4ABA5 79
>>:201120003D02AR062DAAA4811CFFE6F1FF?F3DF7EGF100400601 01 A0ADF2E6H1188AADDCAC
>>:2011400028141AF148CA?40482FEAE429854A0052DA4A 4011 CFFA811ADFAELH11000ADCCE 4
»>»:1A116PBA28149854E0BBBFAAABES 2DCIA4011 CFFAS11ADFAELBBRFARDEAOA 3
>»:20117ABBAS5AASASBAB?DF181A87BBFFBA863FAELABGA4DFELBCRLA4ELCBAT? EB4E6BABCFAB 4
>>:20119ABPEGBEBRFCELCAYBAFCEG B8 BBF6 CCAAEL FB4CFDBS4ABSBS DABBBB1 BE6FA4AF6 BFB8DE
>>:1P11BABPEABCERBDERBEDABACC118778878 ?ADFD?@

>>:2011CARADBAASFE1SEEREARSEAR? DAMACAL1AE8118YAFACSFAD? 26 FCEB6E38D38DF6BFEA?F
>>:1C11EARAEARE ERA?DABACAL11A881189AFACEFAD? 26 FCF32438D1 8DF6ADESDBAALA
>>:20000800FABAYA11 FABBR40AFA BBASAAFABARCAAFAAA]1 ARAFABA1 400FABA1 BAAFABR1 CAALS
>>:20002000FAAA2RARFARR2 4AAFARR2 8 AAFANAZ CABFARA3 BRAFABRA34AAFA

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

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

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

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

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

» Press thé&Reset button (S1) on the Development Board.

» If the modified hexfile properly downloads and executes, the LED
should now flash in a different mode with different on and off
durations.
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Y ou have now modified source code, recompiled the code, created a
modified download hexfile, and successfully executed this modified
code.

3.7.2 Downloading with FlashTools for Windows

» Exit TASKING EDE environment.

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

o Start FlashTools for Windows

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

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

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

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

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

* Type the complete pathway and name of the file you wish to

download

C:\PHYBasic\mM 167\Demos\Tasking\Blinky2\blinky2.hex

directory (default location)

Click on the Download button and view the download procedure

to the board in the status window

Returning to the Communication tab, click on the Disconnect

button
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» Pressthe Reset button (S1) on the Development Board.

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

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

3.8 “Hello”

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

3.8.1 Creating a New Project

» Start the TASKING EDE environment and close all projects that
might be open.
* Open the Project menu and create a new project dadlénl.pjt
within the existing project folder
C:\PHYBasic\mM 167\Demos\Tasking\Hell o2
(default location) on your hard-drive.
» Add hello2.c, serio.c andstart.asm from within the project folder
to the projechello2.pjt.

At this point you have created a project caletlo2.pjt consisting of
a C source files callebdello2.c, serio.c and an assembler file called
start.asm.
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3.8.2 Modifying the Example Source

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

printf ("\x1AHello World\n")

to

printf ("\X1APHYTEC... Stick It In!'\n")

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

3.8.3 Setting Tool Chain Options

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

3.8.4 Building the New Project

» Build the project

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

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

58 O PHYTEC MeRBtechnik GmbH 1999  L-449¢ 1



Getting More Involved

3.8.5 Downloading the Output File

3.8.5.1 Downloading with FlashToolsfor DOS

Reset the target hardware to put it in Flash Programming mode by
simultaneously pressing the Reset (S1) and Boot (S2) switches on

the Development Board and then releasing first the Reset (S1) and,

two or three seconds later, release the Boot (S2) switch.

Start FlashTools for DOS for your miniMODUL-167 by selecting

either the FlashTools (COM1) or FlashTools (COM2) icon within

the PHYTEC Rapid Development Kit|miniMODUL-167 program
group. Choose the icon that corresponds to the serial port used on

your host-PC to connect to the target system.

FlashTools will load to the RAM of the miniMODUL-167. The
active loading process is indicated by arotating cursor bar.

After FlashTools has loaded, the main FlashTools menu appears

on the screen.

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

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

The hexfile for download was created during the Make process
and is located in the folder of théello2 project. Enter the correct
drive and path to theHello2 hexfile (default location
C:\PHYBasic\mM167\Demos\Tasking\Hello2\Hello2.hex) and
press <Enter>. The download immediately starts. You can watch
the download in the FlashTools window as code transmits via the
RS-232 connection from the host-PC to the on-board Flash

At the end of the download the main menu reappears and the
downloaded code can be executed.
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If the selected Flash bank into which you wish to download code

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

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

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

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

3.8.5.2 Downloading with FlashTools for Windows

» Exit TASKING EDE environment

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

» Start FlashTools for Windows

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

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

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

e Wait until the status check in the lower left corner of the
FlashTools for Windows Worksheet finishes, returning the
connection properties description to the lower left corner of the
window
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* 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:\PHYBasic\mM 167\Demos\Tasking\Hello2\Hell02.hex
directory (default location)

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

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

» Exit the FlashTools for Windows.

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.hex file loaded into the Flash.

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

« Click the Disconnecticon B|

» Closethe Hyper Terminal 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

The TASKING debugger has two possible modes:

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

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

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

4.1 Creating adebug project and preparing the Debugger

Create a new project in C:\PHYBasic\mM 167\Demos\Tasking\xvw
folder named xvw. Add the files Start.asm, Addone.src and Demo.c
to the project and load Demao.c in the editor (Project|Load Files...).
Attention:

To be able to debug an application on target hardware the complete
application (code and data) needs to be loaded into the target

hardware’s RAM. Therefore the application needs to be rebuild with
different settings compared to the stand-alone running version.

Compared to the Blinky2 example settingee(chapter 3.5) the
changes are listed below.

» EDE|CPU Options|Addrsel1: Range start address should be set to
Oh. In this case the external RAM starts at address Oh.

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

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

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

» Rebuild the project

© PHYTEC MeRtechnik GmbH 1999  L-449e 1 63



miniMODUL-167 QuickSart Instructions

Since the required files for the download are specific to one specific
target hardware the appropriate selection has to be made in
EDE|CrossView Pro Options|Debugger. It has to be set to ROM/RAM
Monitor. After this the target hardware can be selected in the
ROM/RAM Monitor Board menu. In this case: Phytec MM-167CR.

C166/5T10 CrossYiew Pro Debugger Options [XvWw PJT] E

Debugger IEommunicationI Loggingl Miscellaneousl

r Execution Environment

" In-Circuit Emulatol

—Hardware Targets

ROM R Manitar Board: Phytec MM-157CR j
| Bt Emulator j

Target Contiguration fle: Ikc‘l Elri.cig

0K | dbbechen | Defauts | Hile |

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

C166/5T10 CrossView Pro Debugger Dptions [{vw _PJT] E

Debugger  Communication |Logging| Miscellaneousl

—ROM/RAM Monitor Communications setup

Communication type:

Serial port:

Baud rate:

TEEAE fost name:
TEEAE port aumbes

(B Braudiate:
[CEH demtifier:
(B port:

0k | Abbechen | Defauks | Hie |
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4.2 Preparingthe Target Hardwareto communicate with
CrossView Pro

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

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

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

4.3 Starting the Debugger

» To start the TASKING debug environment, click the debugger icon

@ on the EDE toolbar.

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

* A CrossView Pro window similar to that shown below appears.
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'#; CrossView Pro C166/ST10 [DEMO] - xvw_abs [_[=]x=]
Eile Edt Search Hun Debug Data Options ‘iew ‘window Help

Elle g S| & |0 B R 2 A 2 2w

nnnnnnnnnnnnnnn RESET| RESET | start| &0 | ‘G0 | ster | svee [ istee | ister| “oo” | mer | # | cop| wewe

Data =10 Source : demo.c [_[O]x]

ey ¢ 2 I = = s B
T =t ® £zl Bl Sal & 83 s alals) s e
NEW mem | e | SET | owo | o  WALT| svnc| stArT| Go | @0 | sTEr | sTEP | ExPR| ExPR| FUNC|cHAR|cHAR| EDIT | EDIT
56 [Dw1ad Imam leourcelmes leoulcelmestep j
void myputs (char *);
void wygetchar (char %);
long factorial (int):
woid  main(woid)
> Slack o=l E)
loopvar; /% the loop counter
% |row =14 q sum = 0 f% will be 17+3um of factorials from 0 to 7 #/
BF+ | caLL [ +BP | @sTK | @sTE char cwar; #% sauple char wariable *
0 main() [-ydemo.c:56]

initval = 17;

if {inirtwval > recordvar.a)

{

sum = 0;

Command: CrossYiew M= EE || # Memory M=1E5| | | = Reaister

> 3| 8] ) 2]%]%] ¥ B
+0 | +1 | +2|+3

> prst
__EVA_MEMSZ: THMES ST

=|uln
r10 -[iMY RL
r14 =l RL

ILVL=00 TFR =0000 5P =gy
MDH =0000 MDL =0000

address

0x127 0x01l |0xFA |0x00 |0x23
0x0L
Ox12f 0x01
0x0L

maingse: long un = 0; j

prst ﬂ
3 -
wr Execute Halt

0xFA
0xFi
0xFA

0x00
0x00
0x00

0xac
0x30
Ox34

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

* For troubleshooting please refer to AppendixA, Troubleshooting
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4.4 Usingthe TASKING CrossView Pro Debug Features

4.4.1 Breakpoints

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

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

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

» Click on the breakpoint again to removeit.

4.4.2 DataWindow

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

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

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

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

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

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

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

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

application (but do not run) button in the top toolbar A You can
also use the hardware reset button on the board.

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

45.1 Memory Window

» |f the Memory Window is not aready visible, activate it by
selecting View|Memory from the CrossView Pro tool bar.

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

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

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

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

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

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

45.3 Simulated 1/0

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

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

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

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

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

» Set the variable loopvar to zero by modifying it's content to reach
the end of the program (which includes a simulated input
demonstration too).
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4.6 Resetting CrossView Pro and the miniMODUL-167

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

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

This section provides advanced information for successful operation
of the miniMODUL-167 with the TASKING software tool chain.

5.1 FlashTools

5.1.1 FlashToolsfor DOS

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

Currently the miniMODUL-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 miniMODUL-167 can be equipped with 256 kByte, 1 MB,
1.2 MB or 2 MB Flash.

The miniMODUL-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, defauilt).
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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 miniMODUL-167. FlashTools will not properly function
when using the external address decoder to derive the Chip-Select
signals.

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

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

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

» Flash Bank 1 using /CSO 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 will
download any hexfile to Flash bank 1 using its original addresses.

Using the Bootstrap mode to transfer the required microcontroller
firmware to the miniMODUL-167 ensures that FlashTools maintains
its independent Flash programming capability.

72 00 PHYTEC MeBtechnik GmbH 1999  L-449e 1



Advanced User Information

5.1.2 FlashToolsfor Windows

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

Currently the miniMODUL-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 miniMODUL-167 can be equipped with 256 kByte, 1 MB,
1.2 MB or 2 MB Flash.

The miniMODUL-167 is mounted with an external programmable
device that functions as an address decoder. This can be used to
derive al 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, defaullt).
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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 miniMODUL-167. FlashTools for Windows will not
properly function when using the external address decoder to derive
the Chip-Select signals.

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

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

Before Flash programming FlashTools for Windows 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 /CSO 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 for
Windows will download any hexfile to Flash bank 1 using its original
addresses.

Using the Bootstrap mode to transfer the required microcontroller
firmware to the miniMODUL-167 ensures that FlashTools for
Windows maintains its independent Flash programming capability.
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5.2 Start.asm

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

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

The configuration of the startup code is done via macro preprocessor
defines which are generated automatically by EDE according to the
settings INEDE|CPU Options. Most important in combination with

the miniMODUL-167 is the correct Chip Select (CS) setup via the
Buscon and Addrsel registers.

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

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

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

Data segments must always be located in Random Access Memory
(e.g. RAM), code and constant segments should be located in any
kind of non-volatile memory (e.g. Flash). The C166 family has aVon-
Neumann architecture which uses the same read signal to fetch data
and also code or constants. To distinguish between non-volatile and
modifiable memory, physically different memory devices must be
addressable within different address ranges. A list of the compiler
generated section names can be found in TASKINGs C Compilers
User’s Guide irchapter 3.2.%5ection Allocation

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

RAM of the C167 or to any external RAM of the miniMODUL-167.

All ROM code and —data sections must also be located to any internal
non-volatile memory (e.g. Flash, OTPROM) of the C167 or any
external Flash-Memory of the miniMODUL-167.

Thesmall Memory-Model which is the only one supported in the eval
version of the TASKING C166/ST10 toolchain requires a special
treatment of near RAM- and ROM-data sections. More detailed
information on this subject can be found in TASKINGEompilers
User’s Guide in chapte3.2.1.2Small Memory-Model.
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To ensure proper execution of your application you must take into
account the runtime Memory-Model when linking and locating. This
means that you must instruct the Linker/Locator where to assume
externa RAM for locating data classes and Flash for locating code
and constant classes.

The recommended operating mode of the miniMODUL-167 allows
the use of the Chip Select Unit of the C167 to define the physical
memory layout. By modifying the system registers (Buscon and
Addrsel) in EDE|CPU Options 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:

e Flash Bank 1 uses/CS0 (up to 1 MB Flash)
e 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 miniMODUL-167 has 256 kByte
Flash at Bank 1 (/CS0) and 256 kByte RAM at Bank 1 (/CSL1).

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.

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 miniMODUL isjust 256 kByte, you will get three mirrors of your
RAM.

We recommend that you generate a *.map map file for your project
and inspect the memory map information within this file. Accurately
compare this information to the physical Memory-Model resulting
from your settings selected within the EDE|CPU Options menu.
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5.4 Debugging using Monitor Kernel

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

Y our application and the ROM monitor kernel contained in the files
b167nrb.sre and m167r.sre must share some memory locations within
the target system. If you do not consider the physical Memory-Model
aready claimed by the kernel and the memory requirements of the
kernel, you may get conflicts in memory use. This typicaly leads to
variables containing not their assigned value, functions returning bad
results and modified code.

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

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

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

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

Appendices

A  Troubleshooting

Al

Initialization Error: ROM monitor DLL could not
initialize or accessthetarget board.

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

check for correct power supply and serial connection

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

the baudrate in EDE|Cross View Pro Options|Communication may

be set too high. With ‘default’ oscillator frequencies normally the
maximum value is 38400 baud.

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

the serial FIFO buffer in Windows 95 can cause transmission
problems. CrossView Pro may have problems completing the
communication initialization process. This can be intermittent. The
FIFO can be disabled undeiControlpanel|System|Device
Manager|Port Settings|Advanced. Make sureUse FIFO buffers in

this menu is not activated.

Al Program download never stops

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

file of your project.

the address window settings may be wrong. RAM bank 1 should
be mapped to address Oh. Check Busconl and Addrsell settings in
EDE|CPU Options.
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A.lll Placing code breakpoint at OXXXXXXX failed: Memory
not writeable

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

page

Submitted by:
Customer number:

Name:

Company:

Address:

Return to:
PHY TEC Technologie Holding AG
Postfach 100403
D-55135 Mainz, Germany
Fax : +49 (6131) 9221-33

© PHYTEC Meftechnik GmbH 1999  L-449e_1



Published by PHYTES

0 PHYTEC Meftechnik GmbH 1999 Ordering No. L-449e_1
Printed in Germany



	1Introduction to the Rapid Development Kit
	1.1Rapid Development Kit Documentation
	1.2Overview of this QuickStart Instruction
	1.3System Requirements
	1.4The PHYTEC miniMODUL-167
	1.5The TASKING C166/ST10 Embedded Development Environment (EDE)

	2Getting Started
	2.1Installing Rapid Development Kit Software
	2.2Interfacing the miniMODUL-167 on the Development Board to a Host-PC
	2.3Downloading Example Code
	2.3.1Starting PHYTEC FlashTools for DOS
	2.3.2Downloading Example Code with FlashTools for DOS
	2.3.2.1ﬁHelloﬂ
	2.3.2.2ﬁBlinkyﬂ

	2.3.3Downloading Example Code with FlashTools for Windows
	2.3.3.1ﬁHelloﬂ
	2.3.3.2ﬁBlinkyﬂ



	3Getting More Involved
	3.1Starting the TASKING Tool Chain
	3.2Creating a New Project and Adding an Existing Source File
	3.3Modifying the Source Code
	3.4Saving the Modifications
	3.5Setting Tool Chain Options
	3.6Building the Project
	3.7Downloading the Output File
	3.7.1Downloading with FlashTools for DOS
	3.7.2Downloading with FlashTools for Windows

	3.8ﬁHelloﬂ
	3.8.1Creating a New Project
	3.8.2Modifying the Example Source
	3.8.3Setting Tool Chain Options
	3.8.4Building the New Project
	3.8.5Downloading the Output File
	3.8.5.1Downloading with FlashTools for DOS
	3.8.5.2Downloading with FlashTools for Windows

	3.8.6Starting the Terminal Emulation Program


	4Debugging
	4.1Creating a debug project and preparing the Debugger
	4.2Preparing the Target Hardware to communicate with CrossView Pro
	4.3Starting the Debugger
	4.4Using the TASKING CrossView Pro Debug Features
	4.4.1Breakpoints
	4.4.2Data Window

	4.5Single Stepping
	4.5.1Memory Window
	4.5.2Stack Window
	4.5.3Simulated I/O

	4.6Resetting CrossView Pro and the miniMODUL-167

	5Advanced User Information
	5.1FlashTools
	5.1.1FlashTools for DOS
	5.1.2FlashTools for Windows

	5.2Start.asm
	5.3Linking and Locating
	5.4Debugging using Monitor Kernel
	5.5Using ROM Debug Monitor in Flash-Memory

	Appendices
	ATroubleshooting
	A.IInitialization Error: ROM monitor DLL could not initialize or access the target board.
	A.IIProgram download never stops
	A.IIIPlacing code breakpoint at 0xXXXXXX failed: Memory not writeable



