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I ntroduction

1 Introduction to the Rapid Development Kit

Thistutorial provides:

general information on the PHYTEC microMODUL-8051 Single
Board Computer

an overview of TASKING’s Embedded Development Environment
(EDE) evaluation version, and

instructions on how to run example programs on the
microMODUL-8051, mounted on the PHYTEC Development
Board, in conjunction with TASKING tools.

Please refer to thmicroMODUL-8051 Hardware Manudbr specific
information on such board-level features jamper configuration
memory mappin@ndpin layout Selecting the links on the electronic
version of this document links to the applicable section of the
microMODUL-8051 Hardware Manual.

1.1 Rapid Development Kit Documentation

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

the PHYTEC microMODUL-8051 Hardware Manua 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 microMODUL-8051
in conjunction with the TASKING Embedded Development
Environment (EDE):

© PHYTEC Mefitechnik GmbH 1999 L-458e_1 1
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1.2 Overview of thisQuickStart Instruction

1) 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 FlashTools98 for
Windows.

2) The Getting More Involved section provides step-by-step
instructions on how to modify both examples, create and
build new projects and generate and download output files to
the microMODUL-8051 using the Windows-based TASKING
tools.

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

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

1.3 System Requirements

Use of this“Rapid Development Kit” requires:

* the PHY TEC microMODUL-8051,

» the PHYTEC Development Board with the included 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)

2 O PHYTEC Meftechnik GmbH 1999 L-458e_1
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For more information and example updates, please refer to the
following sources:

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 The PHYTEC microM ODUL-8051

The microMODUL-8051 represents an affordable yet highly
functional Single Board Computer (SBC) solution in a minimal form-
factor (51 x 36 mm). Standard versions of the microMODUL-8051
feature the following controllers:

» the Infineon SAB C501 or Dallas 80C320 controllers, both of
which offer up to 3.3 times the speed of the standard 80C51;

* the Infineon SAB C504, featuring an 8-channel on-chip A/D
converter with 10-bit resolution;

» the SST89C58FlashFlex51 controller, boasting 36 kByte on-chip
Flash; and

» the Oki MSM80C154, boasting alower power draw

Upon request, the microMODUL-8051 can be populated by any 8051

or 80C52/80C32-compatible controllers in a PLCC44- or QFP44-
package. All applicable data/address lines and applicable signals
extend from the underlying logic devices to standard-width (2.54
mm/0.10 in) pin headers lining the circuit board edges. This enables
the microMODUL-8051 to be plugged like a “big chip” into target
hardware.

The standard memory configurations of the microMODUL-8051
features 32 (to 128) kByte external SRAM and 128 (to 512) kByte
external Flash for storage of user code. The Flash device allows direct
on-board programming. Free chip-select signals are available for
external I/O connectivity. The module communicates by means of an
RS-232 transceiver and operates within a standard industrial range of
0 to +70 degrees C and requires only a 250 mA power source.
PHYTEC FlashTools98 enables easy on-board download of user
programs.

4 O PHYTEC Meftechnik GmbH 1999 L-458e_1
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microM ODUL -8051 Technical Highlights

e SBC in matchbox-sized dimension (51 x 36 mm) achieved through
advanced SMD technology

o fitted with a 44-pin (PLCC or QFP-packaged) Infineon SAB-
C5xx, Dallas 8xC32x, SST895x, Oki MSM80C154 or other 8051-
derivative controllers

e upto40 MHz. clock speed

» 32 (to 128) kByte external SRAM

« 128 (to 512) kByte external Flash supporting on-board
downloading of user code from a host-PC in conjunction with
PHY TEC FlashTools98 firmware

 RS-232 serid interface (optionally configurable as RS-485)

» three Chip-Select signals for external 1/0O devices

» optional 8-channel, 10-bit A/D-converter (if mounted with the
C504)

* requiresonly +5V/250 mA power source

e Operatesin atemperature range of 0... 70° C (optional -40... 85° C
temperature range available)

The PHYTEC Development Board, in EURO-card dimensions (160 x
100 mm), is fully equipped with all mechanica and electrical
components necessary for the speedy and secure insertion and
subsequent programming of most PHYTEC microMODUL and
miniMODUL series Single Board Computers. Simple jumper
configuration readies the Development Board’s connectivity 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.

© PHYTEC Mefitechnik GmbH 1999 L-458e_1 5
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Development Board Technical Highlights

 aRESET-switch

 aBOOT-switch

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

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

» asecond DB-9 connector configurable as an RS-485, CAN or a
second RS-232 interface depending on the implemented Single
Board Computer and user needs

* aVG96-connector

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

« a wire wrap field (60 x 60 mm/24 x 2.4 in) supporting
development of user-designed peripheral hardware.
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1.5 The TASKING 8051 Embedded Development
Environment (EDE)

The TASKING tool chain fully supports the entire 8051-derivative
microcontroller family, including the Infineon C500/C800 family. It
includes a C/C++/EC++ compiler, macroassembler, Linker/Locator
and the CrossView Pro Simulator and ROM Monitor Debugger within
the EDE devel opment environment.

The TASKING tool chain supports all in-circuit emulators that adhere
to the IEEE-695 debugging specification or support the TASKING
aout format. The IHEX51 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 microM ODUL-8051 target board.

The TASKING tool chain consists of the following executables:

e C Compiler cchl.exe

* MacroPreprocessor  mppSl.exe

e Assembler asm5l.exe

* Linker/Locator link51.exe

 HEX converter ihex51.exe

* Make Utility mk51.exe

» |EEE-695 converter leeebl.exe

» SREC converter srechl.exe

e Object dumper dmp5l.exe  (notineval version)
e Library archiver arbl.exe (not in eval version)
 CrossView Pro xfwbl.exe  (Windows-based)

- EDE ede.exe (Windows-based)

© PHYTEC Mefitechnik GmbH 1999 L-458e_1 7



microMODUL-8051 QuickSart Instructions

Once installed, the default destination location for these files is the
C:\DCC51\bin directory for the evaluation version. If using the
professional (i.e. full) version of the TASKING tool chain, the default
destination location for these files is the C:\CC51\bin directory. The
executables are 32-bit Windows programs that run in command line
mode except for CrossView Pro and EDE which are Windows-based
applications. Access to these programs from Windows is
accomplished with EDE. The entire tool set can be run from EDE or
directly from command line using batch or makefiles. 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 UNIX.

Embedded Development Environment (EDE)

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

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

8051 C Compiler

The 8051 ANSI C compiler and ASM51 assembler are designed
specifically for the 8051 controllers. All kind of derivatives from
Philips, Infineon, Dallas, Intel and Atmel can be selected from a list in
the EDE Processor Options menu.

The TASKING 8051 compiler provides the fastest and smallest code
using industry benchmarks.

8 O PHYTEC Meftechnik GmbH 1999 L-458e_1
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M PP51 Macr o Preprocessor/ASM 51 Assembler

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

Debug Environment

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

* run/halt, instruction/source stepping,

» set (complex) breakpoints,

e examine/change memory,

* view the stack,

e simulated I/O

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

e communication via RS-232

The CrossView Pro Simulator supports code coverage and profiling

to ensure your code runs efficiently, and high level language trace.

The restrictions of the evaluation version of the TASKING 8051 tool

set are described in ‘Demo Package Readme’. Other than these
restrictions, the evaluation tool chain functions exactly as 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 the
PHYTEC target board. The full version has no restrictions and is fully
ANSI compliant.

© PHYTEC Mefitechnik GmbH 1999 L-458e_1 9
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2 Getting Started

What you will learn with this Getting Started exampl e:

» instaling Rapid Development Kit software

o dstarting PHYTEC's FlashTools98 for Windows download utility

 interfacing the microMODUL-8051, mounted on the Development
Board, to a host-PC

» downloading example user code in hex-file format from a host-PC
to the external Flash-Memory using FlashTools98

2.1 Installing Rapid Development Kit Software

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

© PHYTEC MeRtechnik GmbH 1999  L-458e 1 11
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The following window appears:

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 O PHYTEC MeRtechnik GmbH 1999 L-458e_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 |

C:APHYE asic Browse... |

" Destination Folder

< Back Cancel |

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

Select PHYTEC products E3

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

LComponents

[ nanoMODUL-164 ok i’
[ microtODLL-1E5 0K

[ microtODLL-1E6 Ok

W rmicrobd0DLL-8051

1 microODUL-8051 Low Power IR LI
— Description

Installz the components for the m
microbd JDJL-3051

Space Reguired: 0K
Space Available: J64416 K

¢ Back | MHewt » | Cancel |

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

© PHYTEC MeRtechnik GmbH 1999  L-458e 1 13
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All software and tools for this microMODUL-8051 Kit will be
installed to the \PHYBasic folder 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 documentation. 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 microMODUL-8051 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 O PHYTEC MeRtechnik GmbH 1999 L-458e_1
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Setup will now add program icons to the program folder, named
PHYTEC.

In the next window, you choose the Tasking for 8051 Software
Development Tool Chain.

Setup |

Setup has detected that an appropriate T ool Chain iz required to carry out
CluickStart Instructions for the installed B apid Development Fits.

'ou can choose between the Keill EEKS1 Software Development Toaol Chain
and the Tazking for 8057 Tool Chain

HOTE:

|n order to succeed when carving out the
CluickStart Instructions on this CO-BOM pou must
inztall at leazt one appropriate T ool Chain.

Select the Taal Chain ba install

[ Keill EK51

[ Tasking for 8051 [ 30 days limited Yersion |

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

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

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

© PHYTEC MeRtechnik GmbH 1999  L-458e 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 Evaluation Development tool
chain from the Spectrum CD-ROM even if other versions of Tasking
Evaluation Development tool chain are already installed on your
system. These QuickStart Instructions and the demo software
included on the CD-ROM have been specifically tailored for use with
one another.

In the following windows you can decide to install FlashTools98
Software and the Acrobat Reader.

Install !

Setup has detected that the FlazhToolz38 Software
iz required to camy out QuickStart [nstructions
for the installed Fapid Development Kits.

FMOTE: In arder to succeed when carrping out the
CuickStart Instructionz from thiz CO-BOM pou must
alzo inztall the appropriate FlazhT oolz Software
included on this CO-ROM.

Do wau want ta install the FlazhT oal:98 Software
from thiz CO-ROM 7

Inztall Ed |

Setup haz detected that you have inztalled manualz
for zame modules.

MOTE:
T o wiew them pou must uge Acrobat Reader Y3.0
ar higher.

Do pou want to install Acrobat Reader V3,02
frarn thiz CO-ROM 7

16 O PHYTEC MeRtechnik GmbH 1999 L-458e_1
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Press Finish to complete the installation and decide if you want to

begin the Quickstart Instruction immediately.

Setup Complete

Setup has finished inztaling PHYTEL products on your

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

v ires, | want to begin DuickStart Instructions

Click Finish to complete S etup.

< Black I Finish I

© PHYTEC Mefitechnik GmbH 1999 L-458e_1
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2.2 Interfacing the microM ODUL -8051 to a Host-PC

Connecting the microMODUL-8051, mounted on the PHYTEC
Development Board, to your computer is simple:

» Asshown in the figure below, if the microMODUL is not already
pre-installed, mount it pins-down onto the Development Board’s
exterior receptacle footprint (X2).

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 microMODUL is removed from and inserted onto
the Development Board.

V61 PHYTHC Messtechnik GmbH MM-Basis- 1117.4 x
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2 |:
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/3 ut P3 PORT _X Oc
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)
)

(G
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JPI0 |

Figurel: Development Board Overview

» Configure the Jumpers on the Development Board as indicated
below. This correctly routes the RS-232 signals to the DB-9
connector (P1) on the Development Board.
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(w m| Jps
JP11 JP13 JP1 7
JP16
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Figure2:  Suitable Development Board Jumper Settings

» Configure Jumper JP1 on the Development Board as indicated
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 (P1) using the included
serial cable.

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

polarity).

polatity: -  +

center hole \ -
x\ e

GND K

Figure3:  Power Connector

» 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.

This sequence of pressing and releasing the Reset (S1) and Boot (S2)
switches renders the microMODUL-8051 into the Bootstrap mode.
FlashTools must always be operated in this mode. See section 5.1
FlashTools98 for more details. Ensure that the terminal program
flasht.exe is alwaysinvoked only after the reset procedure.

© PHYTEC MeRtechnik GmbH 1999  L-458e 1 19
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The microMODUL should now be properly connected via the
Development Board to a host-PC and power supply. After executing

a Reset and rendering the board in Bootstrap mode, you are now

ready to program the microMODUL-8051. This microMODUL/
Development Board combination shall also be referred to as “target
hardware”.

2.3 Starting PHYTEC FlashTools98 for Windows

FlashTools98 should have been installed during the initial setup
procedure as described in sectibh

Alternately, you can manually install FlashTool98 by executing
setup.exe from within the \Software\Flasht98 folder of your
PHYTEC Spectrum CD.

FlashTools98 for Windows is a utility program that allows download
of user code iri.hex-file format from a host-PC to a PHYTEC Single
Board Computer (SBC) via an RS-232 connection.

FlashTools98 consists of a firmware resident in the external Flash and
corresponding software installed in the host-PC. Proper connection of
a PHYTEC Single Board Computer (SBC) to a host-PC enables the
software portion of FlashTools98 to recognize and communicate to
the firmware portion.

* You can start FlashTools98 by selecting it from Bregrams
menu using the Window&art button.

It is recommended that you drag the FlashTools98 icon onto the
desktop of your PC. This enables easy start of FlashTools98 by
double-clicking on the icon.
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2.4 Downloading Example Code with FlashT ools98

 Start FlashTools98 for Windows by double-clicking on the
FlashTools98 icon or by selecting FlashTools98 from within the
Programs|PHYTEC FlashTools98 program group.

 The Communication Setup tab of the FlashTools98 Worksheet
window will now appear. Here you can specify connection
properties to the microMODUL-8051.

# PHYTEC FlashTools 98 M= B3
File “iew Connection Help
R E 0 0|
Flash Infarmation I Protected Area Information | Sector Utilities |
Bank Utilities I File Download Communication Setup
Serial Interface
Fork Baudrate
’7 IEDMZ YI ’7 I 3600 B aud "l
Dizconnect | [Eanrest I

|Connection : COM2,9600,8.M,1

e Choose the correct serial port for your host-PC and a 9,600

baudrate.

* Click the Connect button to establish connection to the target

hardware.

© PHYTEC Mef3technik GmbH 1999
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The microcontroller firmware 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 Flash Programming Mode as described in
section 2.3.

» Optional: if FlashTools98 detects multiple Flash devices on the
target hardware (e.g. controller derivatives with internal Flash) the
following Programming Mode Selection dialog window will
appear:

|
# PHYTEC FlashTools 98 M= E3

File “iews Connection Help

ol =2 27 Be Bl 22 = 9 0|

Communication Setup |

Serial Interl # Programming Mode Selection [_ (O] x|
Paoit— Programming bode
IE There are different devices on the Board, ]
pleaze select one..
IESCSS master Mode A I

Cancel | Help |

» |f the Programming Mode Selection window appears choose xxx
external Flash where xxx describes the Flash device currently
mounted on the microMODUL -8051.
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Some 8051 controller derivatives used on the microMODUL-8051
offer on-chip Flash. An appropriate Programming Mode option will
only appear if on-chip memory is detected by the FlashTools98
firmware. For this example, it is assumed that no on-chip Flash is
available on the controller populating the microMODUL-8051.

* Click on the OK button to select download of code to the external
memory.

Returning to the FlashTool98 Worksheet window, you will see tabs
for the following:

Bank Utilities enable erasure and status check of whole banks of
memory specified by the user:

# PHYTEC FlashTools 98 M= =
File “iew Connection Help
fe|z2elmec| -2 g 9 0|
Flash Infarmation I Protected Area Information | Sector Utilities |
Bank Utilities | File Diownload | Communication Setup
- Bankselection
Active Bank is:
Bank #1 iz mapped to Address Area 00010000k - 0001 FFFFh j
Bank Eraze
Bank | mapped to Address Area | including Sectors | Status
Bank #0 00000000k - 0000FFFFR #O
Bank #1 00010000k - O00TFFFFR H4
Eraze Bank[z] |

|Cannection : COM2,9600,8,M,1
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Thistab is called Bank Utilities if external Flash has been selected in
the Programming Mode window. If internal Flash has been selected
for a controller supporting on-chip Flash, this tab is caled Block
Utilities. These tabs enable erasure of memory banks and blocks,

respectively. The Block Utilities also supports chip erase of the entire
on-chip Flash.

Flash Information shows sector and address ranges in Flash
memory:

# PHYTEC FlashTools 98 |- [ %]

File “iew Connection Help
2| & 00

=R =

Bank Utilities | File Download Communication Setup
o Elashlnformatlonl Erotected Area Infarmation | Sector Utilities

i~ Flash Information

M anufacturer Code 20H Memory Size 128 KB
Device Code O1H Sectar Size 4000H
Flazhtype AMD 259F070 Sectors 8
Mode external Flash

r—Address Information

Sectar | Addrezz-Hange -
Sector #0 00000000k - 00003FFFR
Sector #1 00004000k - 00007FFFR
Sector #2 00002000k - 0000BFFFh
Sector #3 0000C000k - O000FFFFh —
Sector #4 000710000k - 0001 3FFFR
Sector #5 000714000k - 0001 7FFFR j

|Cannection : COM2,9600,8,M,1
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Communication Setup allows selection of the serial port and speed
(this is the same window that was used when you first entered
FlashTools98 for Windows):

# PHYTEC FlazhTools 98

File Download downloads specified hex-files to the target hardware:

# PHYTEC FlazhTool: 98
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Protected Areas Information shows protected areas of Flash
memory:

# PHYTEC FlashTools 98 [ =] ]
File ‘“iew Connection Help

nes 28 =a - 22 = a9 0|

Bank Ltiities | File Downlnad | Cammunication 5 etup |
Flazh Information Protected Area Infarmation I Sector Utilties |

i~ Protected Areas Information

Protection | AddreszRange |
Protected Area #0 00000000H - DO00FFFFH

Mo Access Areas Infarmation

Pratection | AddrezsHange

| Connection : COM2 9600,8.M1

Sector Utilities allow erasure of individual sectors of Flash memory:

£ PHYTEC FlashTools 98 M= B

File ¥iew Connection Help
& 99

sl 28| Bacl 22

Bank Utilities | File Download | Communication Setup |
Flash Information | Protected Area Information Sector Utilities

r—Sector Status Information

Sectar | Addrezz-Range | Pratection | Status |
Sector #0 00000000k - D0003FFFh Software hiot available
Sector #1 00004000k - D0007FFFh Software niot available
Sector #2 00002000k - 0000BFFFh Software niot available
Sector #3 0000C000kK - O0DOFFFFR Software not available
Sector f#4 00010000hK - 0001 3FFFh unprotected not available
Sector #5 00014000k - 0001 7FFFR unprotected not available
Sector HE 00013000k - Q001EFFFh unprotected not available
Sector #7 0001 C000k - D0D1FFFFR unprotected not available

Sector Blank Check Eraze Sectorz]

|C0nnecti0n : COM2,9600,8,M,1
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2.4.1 “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 thaéBank Utilities tab, highlightBank #1 within the Bank
Erase section, and click on thierase Bank(s) button. You can see
the Flash sectors being erased at the bottom left hand of the
window. When the desired sectors are erased, the connection
properties description returns to the lower left corner of the
window.

* Choose thé&ile Download tab, and click on thEile 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
microMODUL-8051 Demo folder (default location
C:\PHYBasic\uM8051\Demos\Tasking\Hello\hello.hex) and
click Open.

* Click on theDownload button. You can watch the status of the
download of thehello.hex into external Flash memory in the
Download window.

Download

Filename :  Hello.hex
Filetype : Standard Intel Hex File
Filesize : 4202 Bytes

STATUS
ey [ ]]] 100 %

» 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
FlashTools98 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.
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If the selected Flash bank into which you wish to download code is

not empty (i.e. erased), a warning dialog box will appear, indicating
“Location not empty! Please erase location and try again.” In this
event, select th&ank Erase tab from the FlashTools98 worksheet,
highlight bank 1 and erase the bank. Then repeat the download
procedure.

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

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

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

Connection Description

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 “COM 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 H

Phone Mumber | Settingsl

= : Mew Connection Change |con...

Country cods: I Germary (4] j

Enter the area code without the lona-distance orefis.

Area code: IDB‘I i |

PBhone number: I

Connect using: [N gyl

Configure. .. |

¥ | Wse countiy code andlares code

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

COM1 Properties HE

Port Settings |

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

Stop bits: lﬁ

Flow contral:

Advanced... | Bestore Defaults |

'TI Cancel I anel) |

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

T New Connection - Hyper T erminal
File Edit “iew Call Transfer Help
s= =
=
=
Disconnected |Auto detect | Auto detect [scROLL [CAPS [MUM [Captwe  [Frintecho 4
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* Resetting the Development Board (at S1) and pressing the
<Space> bar on your keyboard will execute the hello.hex file
loaded into the Flash. Pressing the <Space> bar allows the
microMODUL-8051 to detect the baud rate for connection to the
target hardware.

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

Pressing any other key than the <Space> bar leads to an improper

baud rate since the automatic baud rate detection is based on the

timing measurement during the transmission of a well known
character — the <Space> character. As a result you may get incoherent
characters in the HyperTerminal window.

» Click the disconnect icc§| 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 fileello.hex initializes the serial

port of your microMODUL-8051 to 9600 baud. The initialization
values are based on the assumption that the microcontroller runs at a
20 MHz internal clock frequency. Please note that the microMODUL-
8051 is populated with an oscillator with a frequency of 40 MHz. An
internal prescaler device renders an internal 20 MHz clock frequency.
If your microMODUL-8051 is equipped with an oscillator with a
different frequency value, the demo application might transmit using
another baud rate. This may lead to incoherent characters appearing
in the HyperTerminal window following execution of code.
Additional information can be found in theadme.txt file in the

Hello project directory.
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2.4.2 “Blinky”

The “Blinky” example sends a program to the Flash that, when
executed, manipulates the single user SMD-LED D3 on the
Development Board which is mounted near the Boot (S2) switch.
This second example program provides a review of the FlashTools98
download procedure:

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

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

Start FlashTools98 for Windows

At the Serial Interface tab of the FlashTools98 Worksheet, specify
the proper serial port and transmission speed for communication
between host-PC and target hardware and clickCdmaect button

to establish connection to the target hardware

If the optional Programming Mode Selection window appears
(only for controllers with on-chip Flash), chooksternal Flash
Memory

Returning to the FlashTools98 Worksheet, choose Baek
Utilities tab, highlightBank #1 in the Bank Erase section of the tab

and click on thderase Bank(s) button to erase this memory bank

Wait until the status check in the lower left corner of the
FlashTools98 Worksheet finishes, returning the connection
properties description to the lower left corner of the window

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

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

C:\PHYBasi c\uM8051\Demos\Tasking\Blinky\blinky.hex

folder (default location)

Click on theDownload button and view the download procedure

to the board in the status window

32
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* Returning to the Communication tab, click on the Disconnect
button

* Press the Reset button (S1) on the Development Board to reset the
target hardware and to start execution of the downloaded software

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

You have now successfully downloaded and executed two pre-
existing example programsin *.hex-file format.
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3 Getting MoreInvolved

What you will learn with this example:

* how to start the TASKING 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 8051 Embedded Development Environment (EDE)
evaluation software should have been installed during the install
procedure, as described in section 2.1 .

You can also manualy install the tool chain by executing setup.exe
from within the \Software\Tasking\DCC51 directory of your
PHY TEC Spectrum CD.

Start the tool chain by selecting Embedded Development Environment
from within the Programs| TASKING 8051 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
emul ators can also be started from here.
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{: TASKING EDE [ 8051 - C:\softwaretasking\dcch1examples\xvwisim pjt |

File Edit Search Pioject Text Document Tools ‘window Help EDE

NEEIEIRREE - R 2 e|sEpeE 2 |BlElE@
R B C:\software\tasking\dcohi bexamplestxvwiADDONE SRE
o §CASE
E1{H) Source files f— ADDONE
F addone.sic PIRLTIC  2addnne
-~ demo.c ; Assent| {jelcone! -
Header files 5 debuage
Resources 2 avails Thank you for your interest in the TASKING 8051 development tools.
B Other files ; by CCE This demonstration project guides you through some of the features of
; EDE and shows wou how ¥ou can use the project environment.
: unsigr
; addone| The examples directory containg several subdirectories with example
HI programs and project files to build the exawples. The following
: categories of examples are provided:
El
; 1. Crosswiew Pro examples (for simulator and standard ewaluation
hoards).
2. USB examples for the Intel 8x931lx USB board and the Phytec KitCON
£541 USE boards.
3. examples for the Phytec KitCOM 505L hoard {on-board LCD).
‘4. general examples/benchmark files.
his demonstration pr uides you th gh so of the fzatu
EDE and shows wou how you can use the project environment. Wich
toolbar in the top of the screen you can build this project and start
the CrossView Pro debugger.
KNS | FileFind f,_Seaich £, Browse A Dilerence A Shel

‘Flestnre complete. ‘Ins | |Line: 1 Col: 1

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.

New Project Filename

Savein: I m

ceibobs2 @3 pkcsN ¥ prorm20532
mch&17 ¥ prmcH13 ¥ pumbt 54
pkcS04 &% prorm503 % pum?7d320
pkcH05 ¥ prm515c rizm51
pkoS05| ¥ prom 0537 ¥ =im
pkoS15 &% prom 20552

File name: | Save I
Save astype: | Project Files(* it =] Cancel |
Iv' Change Dir Help |
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* In the ‘Save in’ section at the top of the window change to the
project directory created by the installation procedure (default
locationC:\PHYBasic\uM8051\Demos\Tasking\Blinky?2).

* In the ‘File name’, enter the file name of the project you are
creating. For this tutorial, enter the naBlenky2, pressSave and
choseOK in the next window.

* The following window will appear:

Directones I Tools I Errors I Filters I Options I
File Mame: Directories:
Iw P I o demosttaskinghblinkp2
i = oot
[= PHTBaszic
== UMa051
(== DEMOS
(2= Tazking
blirky2.xvo = blinky2 Invert |
CSTART.ASM =
0 of 8 selected LEan |
List Files of Type: Diriwes:
& Files() =l | o M5-D05 |
Froject Mame: T Sblinky24Blinky2. pit
Project Files:
Add
[elete |
| e |
[EfEaT |
Cancel | Help |
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This window is used to add various files to your project. These in-
clude ASCII files, C/C++ 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 cstart.asm and Blinky2.c) results in the following

window.

Project

Directories I Files I Tools I Errars I Filters I Options I

File Hame: Diirectories;
CSTART.ASH j c:h.. Ademoshtaskingblinky2
= b
= PHYBasic
(= UMB051
= DEMOS
[=r Tasking
#= blinky2
1 of 8 zelected
Lizt Filez of Type: Drrives:
[ &0 File.) x| | =eMsD0s =]
Project Marme:  C:hSblinky25Elinkyz. pit
Project Files: 0 of 2 selected

CAPHYBASICWUMEBOST\DEMOSATASKINGNELINEY 2\Blink,
CAPHYBASICWUMEBOST\DEMOSATASKINGRBLINEY 2ACS T

| | 1|

Irvert

i

Clear

Add

[ME(Ete

ik

Irrvert

[E(eEr

ok I Cancel |

I
L
=]

* Choose OK to save the new project.

At this point you have created a project called blinky2.pjt and added
an existing C source file called blinky2.c and an existing Assembler

file called cstart.asm.
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The next step is to modify the C source before building your project.
Thisincludes compiling, linking, locating and creating the hexfile.

3.3 Moadifying the Source Code

* Open the Project menu and choose Load Files. The window
shown below appears. Thisis 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
filesinto the editor you can select Invert and OK.

Chooze Project Files to Edit E

Praoject Files: 1 of 2 zelected

y | SEkIngsolinky b |-..,.-;'_|:: (]
TaskingBlinky2\CS5TART ASM

Cancel
Help

et

LClear

Flif Ll

1| | 2

* 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 (12,000) counts
to the indicated values:

while (1) { /* | oop forever */
P2_8 = 0; /* output to LED port */

for (i=0; i<18000; i++) { /* delay for 150000 counts */
wait (); /* call wait function */

P2_8 = 1, /* output to LED port */

for (i=0; i<6000; i++) { /* delay for 150000 counts */
wait (); /* call wait function */

}

Thiswill change the on/off ratio of the blinky program.
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3.4 Savingthe Modifications

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

3.5 Setting Tool Chain Options

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

* Open the EDE menu and choose Processor Options...|Processor.
Adjust the default settings by clicking Defaults.

Processor Options [BLINKY2_PJT]

Processor | Memory | Startup |
— CPU derivative for SFRs

= Atmel 8057 family

" Dallaz 2057 family

= Intel ICS 51 Family

= Philipz 80C51 family

" Infineon Technologies CHO0/C200 family
= Other 8051 families

& Selechon through numenc yalue

= User specified
" Maone

LCPU [Special Function Registers]: IBDE'I

een speied BRI marme; I

0K | Abbrechen |

Defaults |

Hilfe

* Open the EDE menu and choose Processor Options...Memory and
specify the following settings. Press OK to close the window after

the modification.

Processor Options [HELLOZ.PJT] E3

Processor  Memory |Staltup|

— CPU memary specification

On-chip data RAM size [0-25E];

[+ Estemnal memomn access allowed
[~ BOM zize limited to 2K byte [no LCALLS)

ak. I Abbrechen

Defaults

Hilfe:
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To configurethe C Compiler Options:

e Open the EDE menu and choose C Compiler Options|Project
Options|Memory Model and specify the following settings

8051 C Compiler Options [HELLDZ.PJT] E

Allocation | Float I Debug I Language I PrintfS canf I Misc
Memory Model | Dbiectl Dutputl Dptimizationl .&dvancedl Preprocessing
— Model Selection

Drata model [default variable location):

" Small: variables in DATA

= Eurilian Fage: varables in ELAT
T

) Beentrant: vanabies ot stack im0

Code zize limits [ROM rmodel):

= Smalk 2K Program

= Wediun 28 Modules, B4 Braararn
% | arge: BAK Modules, BAK Program

0k | Abbrechen | Defauls | Hife |

* Open the EDE menu and choose C Compiler Options|Project
Options|Preprocessing and specify the following settings.

8051 C Compiler Options [HELLO2_PJT] E3
Allocation I Float I Cebug I Language I F'rintf.n"Scanfl bizc |

Memory Model I Object I Dutputl Elptimizatic-nl &idvanced Preprocessing
— Preprocessing

" | Ereprocess anly and|captine output

Define uzer macros, e.g. VALUE=100,5ERIAL
_MOSIMIO

[+ Predefine the macra _MODEL to compiler model selected
[+ Predefine the macra _CCS1 to compiler version nurmber

First Hinclude this file:

ak. I Abbrechen Defaults Hilfe
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To configurethe Assembler Options:
No modifications are necessary when default settings are set.
To configurethe Linker Options:

* Open the EDE menu and choose Linker Options...|Format. Adjust
the default settings by clicking Default. Select the Intel Hex
records for EPROM programmers (.hex) radiobutton. Delete any
value in Sart adress (hex) for IEEE-695, SREC and I-Hex.

Attention:
Do not enter any value in Sart address. since the FlashTools will not
accept this!

8051 Linker Dptions [BLINKY2_ PJT] [ x|
Bank Switching I Stack/Heap I Overlay I Lizting I risc
Farmat | Linking I Locating I b emary
— Output Farmat

" |EEE-B595 for emulators and TASKING Crossiew Pro [ abs)
 A.0UT internal format [out)

" Motorola S records for EPROM programmers [ sre)

&+ intel HEX records for EFROM programmers [ hexf

" Intel OMFST for emulators [.o51)

€ Libram for TSk NG LNEST ]

Start addrezs [hex] for IEEE-E35, S-REC and |-HE: I

™| Stict IEEE, nojstack adiustm, and parameters/automaties distinetion

Additional formatter options far I-HER, 5-RELC or archiver:

ak. I Abbrechen Defaults Hilfe
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* Open the EDE menu and choose Linker Options...|Memory. and
specify the following settings.
8051 Linker Options [HELLOZ2 PJT] E

Bank Switching I Stack/Heap I Overlay I Lizting | izc |
Farmat | Lirkirg | Locating temary

— Memomn Setup

Spntax: start-address,end-address];...]
Reserve CODE memory [e.g. 100H,1FFH;0FFO0H,OFFFFH]:

{D03H, 100H|
Rezerve XDATA memary [e.q. 700H, 7FFHB000H,80FFH]:

Reserve IDATA memary [e.g. B0H BFH]:

Reserve DATA memony [e.g. 20H.22H):

Rezerve BIT memarny [e.q. 3H.OFH]:

[¥ Beserve first bute of XDATA to prevent pointers to address 0

0k | Abbechen | Defaus | Hie |

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 *.151 file
with included memory map.

3.6 Building the Project

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

utility.

» Attention: the editor window must be open to build a project.

 Click on the Execute ‘Rebuild’ Comman@ icon from the
EDE tool bar or open Projectand select Rebuild

» |f the program specified (blinky2.c) contains any errors, they will
be shown in the Build Output window on the screen.

» |f there are no errors, the code is assembled and linked and the
executable 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).
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» Note that a machine-readable, executable hexfile has been created.
Other files (e.g. assembler input files *.src, list files *.Ist and map
file*.I51) are created to help the debugging or troubleshooting and
error searching process.

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

* Exit TASKING EDE environment.

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

o Start FlashTools98 for Windows

» At the Seria Interface tab of the FlashTools98 Worksheet, specify
the proper serial port and transmission speed for communication
between host-PC and target hardware and click the Connect button
to establish connection to the target hardware

* At the optional Programming Mode Selection window, choose
External Flash Memory if the window appears

* Returning to the FlashTools98 Worksheet, choose the Bank
Utilities tab, highlight Bank #1in the Bank Erase section of the tab
and click on Erase Bank(s)

e Wait until the status check in the lower left corner of the
FlashTools98 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

* Be sure to enter the file blinky2.hex, located in the
C:\PHYBasic\uM8051\Demos\Tasking\Blinky2 folder (default
location)

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

* Return to the Communication tab and click on the Disconnect
button

* Pressthe Reset button (S1) on the Development Board

» |If the modified hex-file properly executes, the LED should now
flash in a different mode with different on and off duration’s.

You have now modified source code, recompiled the code, created a
modified download hex-file, and successfully executed this modified
code.
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3.8 “Hello”

A return to the “Hello” program allows a review of how to modify
source code, create and build a new project, and download the
resulting output file from the host-PC to the target hardware. For
detailed commentary on each step, described below in concise form,
refer back to the “Blinky” example starting at sectih?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 dadléaR.pjt
within the existing project directory
C:\PHYBasic\uM8051\Demos\Tasking\Hello2
(default location) on your hard-drive.

* Addhello2.c, ioread.c, iowrite.c, serinit.lib andcstart.asm from
within the project directory to the projdoti|o2.pjt.

At this point you have created a project caleto2.pjt consisting of
the C source files calldaello2.c, ioread.c, _iowrite.c, an Assembler
file calledcstart.asm and a Library file callederinit.lib .

3.8.2 Modifying the Example Sour ce

* Open the project window.
* Open the filenello2.c from within the project window.
» Use the editor to modify tharintf command:

printf ("\x1AHello World\n")

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

» Save the modified file under the same ndmaéo2.c.
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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.

3.8.5 Downloading the Output File

* Exit TASKING EDE environment.

* Reset the target hardware and renders it into 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, severa seconds later, the Boot (S2) switch

o Start FlashTools98 for Windows

» At the Seria Interface tab of the FlashTools98 Worksheet, specify
the proper serial port and transmission speed for communication
between host-PC and target hardware and click the Connect button
to establish connection to the target hardware

* At the optional Programming Mode Selection window, choose
External Flash Memory if the window appears.

* Returning to the FlashTools98 Worksheet, choose the Bank
Utilities tab, highlight Bank #1, and click on the Erase Bank(s)
button

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

e Download the file hello2.hex from the project folder
C:\PHYBasic\uM8051\Demos\Tasking\Hello2 (default location).
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Click on the Download button and view the download procedure
in the status window

Disconnect from the target hardware after the download is finished
Exit FlashTools98

3.8.6 Startingthe 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.

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

Click the Disconnecticon 3|

Close the Hyper Terminal program

Y ou have now modified source code, recompiled the code, created a
modified download hex-file, and successfully executed this modified
code.
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4 Debugging

The TASKING debugger has two possible modes:

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

* the CrossView Pro ROM monitor debugger communicates with the
target hardware via a monitor kernel that is running on the target
system (therefore the monitor program must be programmed in
flash memory first).

By means of an example the use of the CrossView Pro ROM monitor
debugger debug environment will be explained.

4.1 Preparingthe Target Hardwareto Communicate with
CrossView Pro

Ensure that the target hardware is properly connected to the host-PC
and a power supply. Use the Phytec FlashTools98 to download the
monitor program. The monitor program is specific to the oscillator
frequency of the microMODUL-8051, the memory availablet and the
baudrate you want to use. All Monitor programs are in the folder:
C:\PHYBasi c\um8051\tools\mon\Tasking\32kB\X XX (whereas XXX
stands for the baudrate you want to use. E.g. monitor program for
10MHz at 9600 baud:

C:\PHYBas c\um3051\tool s\mon\Tasking\32kB\9600\Pmm8051_10.hex).

Attention:
For each Phytec target board a specific monitor program has been
made. Do not use a monitor program of another target board or
processor.

1. the Monitor programs are for 32kB RAM at U2. This allows a maximum of 31kB for your
application. Monitor programs for use with more than 32kB RAM at U2 are available on
demand
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4.2 Debugging CrossView example

Start the TASKING EDE environment.

Open the Proect menu and browse to directory
C:\PHYBasic\um8051\Tasking\demos\xvw\

Open the existing project called pmm8051.pjt .

Specify the connection properties for the microMODUL-8051 in
EDE|CrossView Pro Options... .

Choose the correct serial port for your host-PC and the correct
Baudrate.

Reset the target board

Since the monitor program also consumes Some Processor resources

like the interrupt vector of the serial interface, plus some sfr’s,
bitfields and XDATA for monitor data storage, these resources must
be protected (reserved) by the user-program.

The reservation in these memory spaces is don&DOE&|Linker
Options|Memory tab.

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.

952
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* A CrossView Pro window similar to that shown below appears.

#; CrossView Pro 8051 [DEMO) - pmmB051.abs [_Ta]x]
Eile Edit Search Hun Debug Data Options Yiew Target Window Help

=P AR B T DT @ S S e @ g

[0AD LOAD SRC MALT RESET RESET START GO STEP STEP ISTEPF ISTEP ASRT MCR SETUF SETUF SETUF SETUR SETUF HELP

Source : demo.c O x| I = Register
2§ -

=101 x|
2 m = &= 2 ! 2|l R0 =na Rz =00
@ rE & fx [ FE % ree O @ @ <N @ B3 =01 RS =40
HALT SYNC START GO GO STEP STEP EXPR EXPR FUNC CHAR CHAR EDIT  EDIT
Rs -0z |
82 |code03bh [ main [ Source fines =[sowce ne step =] E_ =00 se -
1001
#define INPUT STREAM 0
#define OUTPUT_STREAN 1
= |Stack pad
wvoid = =[]z
mainiwoid) ﬁ Q ﬂ % rgm
{ BP+ CALL +BP @STEK @SIK
unsigned char loopvar; /7 the loop counter L
char cwar; J* sample char wariable L 0 main(} [-4demo. c:83]
unsigned int sum; /% 17+sum of factorials from 0 to 6 %/
=]
if (initwal > recordwvar.a)
¢ Data 8 [=] 3
sun = 0;
) AR A &
nEw €  mEMm mEM SET OlD oW
/% This loop has an upper limit which is too high #/
/¥ As a result, initwval will get clobbered *y
for (loopwar = 0; loopvar <= 7: ++loopwar) =
« | _DI

Command: CrossYiew E[=[ET | | * Memory I [=] B
Connecting to execution enwironment... ﬂ @E wﬁﬁ 3 % % E \:«ﬂ ;I

Port opened succesfully, trying to connect with execution enwiron

address + 0 + 1 + 2 + 3 +4 | + 5 + B + 7
Connection established. code: 0x0 0x12 |Ox00 0x26 Oxef O0x24 Ox0l OxEf |Oxed
LI code:0xd Ox3e Oxfe Ox22 Oxae 0x03 |Ox1Z OxE6  OxS9E _I
n 0x0000 ﬂ code:dx10 Oxae |Ox03 Oxl2 Oxf6 Ox9f Oxfd O0x71 |Oxf0
prgt = || code:oxls Oxa3 | Oxf0 Oxed OXEE  Ox33 | 0x95 Oxed | Oxfe
|| Execute Halt code:0x20 Oxef Ox25 Oxe0 0Ox02 O0xE£5 |Oxed Oxed OxES
=] [T meao oo e e oo oo oo 1o H
| =

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. Y ou may have to open
any invisible window by opening the View menu and selecting the
window to view.

» For troubleshooting please refer to Appendix A, 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 93
for (loopvar = 0; loopvar <= 7; ++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 & und the program will run and stop at the
breakpoint.

» Click on the breakpoint again to remove it.

4.4.2 DataWindow

 If not adready 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 Add
Watch and Close to display the variable in the data window.

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

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

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

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

If CrossView Pro gets stuck, execute a reset using the Reset
application (but do not run) button 4. in the top toolbar. You can
also use the hardware reset button on the board.

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

45.1 Memory Window

If 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 <= 7; ++loopvar).
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45.2 Stack Window

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

» 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 called, al
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 O is used for input
and stream 1 is used for output. This feature lets you observe and
simulate the input and output of your program before the hardware
peripherals arein place.

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

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

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

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

» Set the variable loopvar to zero by modifying it's content to reach
the end of the program (which includes a simulated input
demonstration too).
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4.6 Resetting CrossView Pro and the microM ODUL -8051

The Monitor runs in the target hardware. When the Reset the
application (but do not run) button is pressed the PC (Program
Counter) is set to zero. This command does NOT perform a hardware-
reset of the target system.
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5 Advanced User Information

This section provides advanced information for successful operation
of the microMODUL-8051 with the TASKING tool chain.

5.1 FlashTools98

Flash is a highly functional means of storing nonvolatile data. One of
its advantages among many others is the possibility of on-board
programming. Programming tools for the Flash device are aways
included with the microMODUL-8051 in the form of a pre
programmed Flash with a resident microcontroller firmware and a
counterpart software serving as the user interface on a host-PC. Once
the firmware communicates with the PC-based software,
FlashTools98 allows the download of user code from the host-PC into
the Flash. Additionally, the reprogrammable Flash device on the
microMODUL-8051 allows you to easily update your own code and
target the application in which the microMODUL-8051 has been
implemented.

Currently the microMODUL-8051 can be populated by two different
sized Flash devices: a 29F010 with 128 kByte or a 29F040 with 512
kByte. To support the entire memory area of these devices the address
decoder of the microMODUL-8051 is equipped with an integrated
banking mechanism that allows code-bank switching in code-banks of
64 kByte each.

Please note that the FlashTools98 aways occupies the first 64 kByte
bank (bank O, FA[18..15] = 0000b) of the Flash memory in which the
microcontroller firmware resides. This bank is aready pre-
programmed upon delivery of the microMODUL-8051. The
remaining banks are available to house your application. This makes
available one user application bank if the microMODUL-8051 is
mounted with a 29F010 and seven user application banks if the
microMODUL-8051 is mounted with a 29F040 Flash memory device.
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Multiple user application banks can easily be managed by using the
Code Banking mechanism of the Tasking tool chain.

The following description is valid only for the FlashTools98 included
with the microMODUL-8051and is not intended as guidelines for
using any other program.

The FlashTools98 incorporates a safety mechanism that ensures that
its system bank (bank 0), in which the firmware is resident, can not be
overwritten during programming of the available user banks of the
Flash device.

Resetting the microMODUL-8051 also activates the system bank
(bank 0) of the Flash device, which automatically starts the
FlashTools98 firmware. Then the module either enters the Flash
programming mode or it starts your user application.

To distinguish between download and execution modes, the firmware
checks immediately for the presence of a pull-up resistor (usualy
4.7kQ) connected to pin DO (Data 0) of the microMODUL-8051 after
reset. This resistor is located on the Development Board and can be
connected to the microMODUL-8051 by pressing the Boot (S2)
switch. Hence to enter the Flash programming mode you must
simultaneously press the Reset (S1) and the Boot (S2) switch, release
the Reset (S1) switch first and then, several seconds later, release the
Boot (S2) switch.

Execution of your user application will always start in the second 64
kByte bank (bank 1, FA[18..15] = 0010b). This is to be noted when
preparing a software copy of the contents of the address decoder’s
internal write-only registers.

The extended features of the address decoder of the microMODUL -
8051 allows you to flexibly configure the memory model according to
your needs and to address additional Flash code-banks. The Tools
folder of the PHYTEC Spectrum CD contains various sample
programs that illustrate the use of thisfeature.

Do not use Flash-bank O in your application program in order to
preserve the FlashTools98 microcontroller firmware and the
associated Flash reprogramming capability.
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5.2 Start.asm

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

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

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

the microMODUL-8051 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 directory)
into the project directory. But it needs to be added to the project files.
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5.2.1 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 hasa Von-
Neumann architecture which uses the same read signal to fetch data
and also code or constants. To distinguish between non-volatile and
modifiable memory, physically different memory devices must be
addressable within different address ranges. A list of the compiler
generated section names can be found in TASKINGs C Compilers
User’s Guiden chapter 3.2.2Section Allocation

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

RAM of the C167 or to any externa RAM of the microMODUL-

8051. All ROM code and —data sections must also be located to any
internal non-volatile memory (e.g. Flash, OTPROM) of the C165 or
any external Flash-Memory of the microMODUL-8051.

The small Memory-Model which is the only one supported in the eval
version of the TASKING C166/ST10 toolchain requires a special
treatment of near RAM- and ROM-data sections. More detailed
information on this subject can be found in TASKINGEompilers
User’s Guiden chapter 3.2.1.2Small 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 microMODUL-8051 allows
the use of the Chip Select Unit of the C165 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:

* Flash Bank 1 uses/CS0 (up to 1 MB Flash)
» Flash Bank 2 uses/CS3 (up to 1 MB Flash)
* RAM Bank 1 uses/CS1 (upto 1 MB RAM)
* RAM Bank 2 uses/CS2 (upto 1 MB RAM)

The default configuration of the microMODUL-8051 has 256 kByte
Flash at Bank 1 (/CS0) and 256 kByte RAM at Bank 1 (/CS1).

Note that you will see multiple mirrors of a memory device that has a
physical smaller address range than the associated address range of
the Chip Select signal.

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 *.151 file for your project and
inspect the memory map information within this file. Accurately
compare this information to the physica Memory-Model resulting
from your settings selected within the EDE|CPU Options menu.
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5.3 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. Thisis because the TASKING Monitor program and user
code share some memory locations within the target hardware. If user
code is not properly linked in relation to the pmm8051.hex, you may
get conflicting memory use. An improper link leads to variables
containing not their assigned value, functions returning bad results
and modified code. In order to avoid such errors, you should link your
application to prevent any overlapping of all memory range types:

« CODE and XDAT: Ensure that the CODE and XDATA portions
of your application do not overlap the XDAT or CODE portions of
the Monitor. The Monitor's XDAT and CODE portions are usually
linked to the top of the memory area, leaving as much memory free
space as possible for user code.

 CODE (interrupt vector): The Monitor occupies, and may use,
an interrupt for serial communication (in most cases serial channel
0, which corresponds to CODE address 0023H ). Hence it is
necessary to not link any user code to the interrupt vector used by
the Monitor. You should reserve three bytes of user code at
0023H to 0026H. In the memory map-file this area is indicated
with
“x** RESERVED(CODE) ***”,

* Internal RAM & Bit-addressable memory: The Monitor uses
some internal RAM as well as some bit-addressable RAM space.

The addone-example reserves also the memory-spaces needed by the
monitor. Refer to theEDE|Linker Options|Memory settings of the
“addone” projectfile XMVW\pmm8051.pjt).

If you want to know the exact spaces the monitor consumes, take a
look at the monitor mapfile (*.I51) in directokf ASKING\M ON\ .
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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 undetControlpanel|System|Device
Manager |Port Settings|Advanced. Make sureUse FIFO buffers in

this menu is not activated.

A.ll  Program download never stops

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

file of your project.

the address window settings may be wrong. 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. You can verify this by
checking the projects mapfile (.map).
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