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Introduction

1 Introduction to the Rapid Development Kit

ThisQuickStart provides:

general information on the PHYTEC phyCORE-P89C51RD2
Single Board Computer (SBC)

an overview of the Tasking 8051 Embedded Development
Environment (EDE) evaluation version, and

instructions on how to run example programs on the
phyCORE-P89C51RD2, mounted on the PHYTEC
phyCORE Development Board LD 5V, in conjunction with the
Tasking EDE

Please refer to the phyCORE-P89C51Rx2 Hardware Manual for
specific information on such board-level features as jumper
configuration, memory mapping and pin layout. Selecting the links on
the electronic version of this document links to the applicable section
of the phyCORE-P89C51Rx2 Hardware Manual.

1.1 Rapid Development Kit Documentation

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

the PHYTEC phyCORE-P89C51Rx2 Hardware Manuaind
phyCORE Development Board LD 5V Hardware Manual

controllerUser'sManuals and Data Sheets

this QuickStart Instruction with general “Rapid Development Kit”
description, software installation hints and four example programs
enabling quick  out-of-the box start-up of the
phyCORE-P89C51RD2 in conjunction with the Tasking software
development tools
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1.2 Overview of thisQuickStart Instruction

This QuickStart Instruction gives a general “Rapid Development Kit”

description, as well as software installation hints and four example
programs enabling quick out-of-the box start-up of the

phyCORE-P89C51RD2 in conjunction with the Tasking 8051

software development tools. It is structured as follows:

1) The “Getting Sarted” section uses two example programs:

« "Blinky" and"Hello" to demonstrate the download of user code
to the Flash device using PHYTEC FlashTools for on-chip Flash
(OCF).

2) The “Getting More Involved" section provides step-by-step
instructions on how to modify both examples, create and build
new projects and generate and download output files to the
phyCORE-P89C51RD2 using the Tasking tool chain and
FlashTools OCF.

3) The "Debugging” section provides a third example program
- “Debug” - to demonstrate simple debug functions using the
Tasking 8051 EDE debug environment.

In addition to dedicated data for this Rapid Development Kit, this
CD-ROM contains supplemental information on embedded
microcontroller design and development.
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1.3 System Requirements

Use of this “Rapid Development Kit” requires:

* the phyCORE-P89C51RD2 SBC module

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

* the PHYTEC Spectrum CD

 an IBM-compatible host-PC (486 or higher running at least
Windows95/98)

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

Altium.,

http://www.tasking.com
tasking.support.na@altium.cofiNorth America)
tasking.support.de@altium.cof@ermany)
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1.4 The PHYTEC phyCORE-P89C51RD2

The phyCORE-P89C51RD2 represents an affordable, yet highly
functional Single Board Computer (SBC) solution in subminiature
dimensions (40 x 55 mm). The standard board is populated with a
Philips PB9C51RD2 controller, featuring on-chip Flash memory and
RAM.

All applicable data/address lines and applicable signals extend from

the underlying logic devices to standard-width (2.54 mm/ 0.10in.) pin
headers lining the circuit board edges. This enables the
phyCORE-P89C51RD2 to be plugged like a “big chip” into target
hardware.

The standard memory configuration of the phyCORE-P89C51RD2
features 64 kByte on-chip Flash for code storage, 1 kByte on-chip
data RAM and in addition 32 kByte external SRAM. The
Philips PB9C51Rx2 controller family support bothn-System
Programming (ISP) andn-Application Programming (IAP) that
allows direct on-board programming. Three Chip Select signals are
available for external I/O connectivity.

The module communicates by means of an RS-232 transceiver,
operates within a standard industrial range of 0 to +70 degrees C and
requires only a 250 mA power source.

PHYTEC FlashToolsOCF enable easy on-board download of user
programs into the on-chip Flash of the microcontroller.
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phyCORE-P89C51RD2 Technical Highlights

e SBC in subminiature dimensions (40 x 55 mm) achieved through
advanced SMD technology

 populated with a 44-pin packaged (PLCC) Philips
8051-compatible PBOC51RD2 controller featuring on-chip Flash
and RAM

* 6 clocks per machine cycle operation up to 20 MHz

* 64 kByte on-chip ISP/IAP Flash

» 1 kByteon-chip RAM

» 32 kByte external SRAM

* RS-232 seria interface

» 5-channel on-chip Programmable Counter Array (PCA)

* on-board I12C Real-Time Clock, serial EEPROM (up to 32 kByte)

and Watchdog IC
» three Chip Select signals for connection to external peripherals
* requires only a +5 V/250 mA power source

e oOperates in a temperature range of 0°C70
(optional -40... 8%5C temperature range available)
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The phyCORE Development Board LD 5V, in EURO-cad
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 PHYTEC
phyCORE series Single Board Computers with standard width
(254 mm/ 0.10in.) pin header connectors. Simple jumper
configuration readies the Development Board’'s connection to any
phyCORE module (standard header pins), which plug pins-down into
the contact strips mounted on the phyCORE Development

Board LD 5V.
phyCORE Development Board LD 5V Technical Highlights

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

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

» |low voltage socket for supply with regulated input voltage 5 VDC
» additional supply voltage 3.3 VDC
» two DB-9 sockets (P1A, P1B) configurable as RS-232 interfaces

 two additiona DB-9 plugs (P2A, P2B) configurable as
CAN interfaces, connector P2B optionally configurable as RS-485
interface

e smple jumper configuration alowing use of the
phyCORE Development Board LD 5V with various PHYTEC
phyCORE SBC's

» onecontrol LED D3 for quick testing of user software

e 2 x 160-pin Molex connector (X2) enabling easy connectivity to
expansion boards (e.g. PHY TEC GPIO Expansion Board)
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1.5 TheTasking 8051 Embedded Development Environment
(EDE)

The Tasking tool chain fully supports the entire 8051-derivative
microcontroller family, including the Philips P89C51Rx2 family. It
includes a C compiler, macroassembler, linker/locator and the
CrossView Pro simulator and ROM monitor debugger within the EDE
development environment.

Note:

The Tasking tool chain supports all in-circuit emulators that adhere to
the IEEE-695 debugging specification or support the Tasking a.out
format. The IHEX51 object-to-hex converter converts an absolute
object file into an Intel hexfile that is suitable for downloading into
the on-chip Flash on the PHYTEC phyCORE-P89C51RD2 target
board.

The Tasking tool chain consists of the following executables:

o« C Compiler cchl.exe

e Macro Preprocessor mppS1l.exe

* Assembler asmbl.exe

* Linker/Locator link51.exe

 HEX converter ihex51.exe

* Make Utility mk51.exe

» |EEE-695 converter ieeebSl.exe

» SREC converter srecbl.exe

e Object dumper dmp51.exe (not in eval version)
e Library archiver ar5l.exe  (notineval version)
 CrossView Pro xfwbl.exe (Windows-based)

- EDE ede.exe (Windows-based)
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Once installed, the default destination location for these files is the
C:\DCC51\bin folder 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 C:\CC51\bin. 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 make files.

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 95/98/2000 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 Starbase.

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 8051 controllers. All common derivatives from
Philips, Infineon, Dallas, Intel and Atmel can be selected from alist in
the EDE Processor Options menu.

The Tasking 8051 compiler provides the fastest and smallest code
using industry benchmarks.
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MPP51 Macro Preprocessor/ASM51 Assembler
The macro preprocessor and the assembler are started 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 ssmulator/ROM monitor debugger that
supports 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

* examine/change memory

* view the stack

* simulated I/O

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

e communication viaRS-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 C:\dcc51\doc\limit51.hlp’. 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 of Tasking products in conjunction with the
PHYTEC Single Board Computer module. The full version has no
restrictions and is fully ANSI compliant.
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2 Getting Started

What you will learn with this Getting Started exampl e:

» instaling Rapid Development Kit software

» starting PHY TEC FlashToolsOCF for Windows download utility

» interfacing the phyCORE-P89C51RD2, mounted on the
phyCORE Development Board LD 5V, to a host-PC

» downloading example user code in Intel hexfile format from a
host-PC to the on-chip Flash memory using FlashToolsOCF

2.1 Installing Rapid Development Kit Software

* 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 Devel opment
Kit as specified by the user. Otherwise the setup program start.exe
can be manually executed from the root directory of the PHYTEC
Spectrum CD.

© PHYTEC MeRtechnik GmbH 2002  L-466e_6 11
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The following window appears:

,”
Spectrum £ R S

All you need for Rapid Development

A S

B 2<ic Product Files 4 Installs all electronic !
documentatiifiydemonstratioh

software and demonstration
Install Data S,_ ets

- programsithat are essential for
start-up of a PHYTEC product.

» Choosethe Install Basic Product Files button.

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

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

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

Setup will install the PHYTEC Praducts in the fallowing folder.

Toinztall to a different folder, click brovse and select another

folder.

MOTE: *We suggest that you install PHYTEC Products using the
default [acation [which will result in at least 5 directary levels].

If wou wizh to install to another location, the path length

should not exceed 8 directon levels, & path of more

than 2 directory levels may not work,

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

" Destination Folder

C:"PHYB asic Browse. .. |

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 E

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

Components

|1 phwCORE-PE7CES1 0K
™ phwCORE-FPBICEIRDE 0K
| | phyCORE-FEICERS 0K

— Dleszcription

Installs the components far the
phyCORE-PBICSIRD2 Gl

Space Reguired: K
Space Available: 2R48296 K.

< Back | Hest » | Cancel |

All Kit-specific content will be installed to a Kit-specific subfolder of
the Rapid Development Kit root folder that you have specified at the
beginning of the installation process.
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All software and tools for this phyCORE-P89C51RD2 RDK 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 a link
to the file on the Spectrum CD.

Install |

Do wou want ko inztall the zelected docurmentation
az .pdf-files to your hard-drive 7

Othenwize pau will need the PHYTEC
Spectrum CO-ROM toread the documentatiorn,

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

If you decide to copy the electronic documentation to your hard drive,
the documentation for this phyCORE-P89C51RD2 RDK will also be
installed to the Kkit-specific subfolder. The manuals of the
phyCORE Development Board LD 5V are copied to their own
specific subfolder (e.g. \PHYBasic\DevBLD5V) because each
Development Board is suitable for multiple SBC's and is not
dedicated to a specific RDK.

Setup will now add program icons to the program folder, named
PHYTEC.

» Press Finish to complete the installation of PHY TEC products.
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In the next window, choose the Tasking for 8051 Software
Development Tool Chain for installation?.

Tool Chain Installation

Setup has detected that an appropriate Toal Chain is required to carry aut
GuickStart Instructions for the inztalled B apid Development Kits.

MOTE:

In order to succeed when carying out the
GuickStart Instructions on this CO-ROM pou must
inztall at leazt one appropriate Tool Chain.

Select at least one of the Tool Chainz lizted below:

[ Eeil EEST Software Development Tool Chain
[ Tasking for 8051 Demo Tool Chain
[~ RAISOMANCE Integrated Development Environment [RIDE] for 51 + 3,

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 for 8051 from the Spectrum
CD-ROM even if other versions of the Tasking 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.

o After accepting the Welcome window and license agreement,
select the destination location for installation of the Tasking for
8051 demo tool chain. The default location is C:\Dccb1.

1. If installing a different Software Development tool chaihgase refer to the applicable
version of the QuickStart manual.
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* Disable the check box 'Yes, | want to launch EDE now’, the
Tasking tool chain is not required for the first examples. Click on
Finish to exit thisinstallation step.

Setup complete |

Setup completed, vou have now installed the TASEING Demo
Toolz for 3051,

Setup can launch EDE if you zelect the option below.

[ ¥es, | want ta launch EDE now!

Click Finish to complete Setup.

Thank vou for zelecting TASEING products. You can wisit our
webzite at: hittp: £ Aanan tazking. com.

¢ Hack I Finizh I

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

Install |

Setup has detected that the FlazhT oolz for an chip
flazh Software iz required o camy out QuickStart
|nztructions for the selected modules.

MOTE:

In order to succeed when carming out the
[uickStart Inztructions from this CO-ROR pou must
alzo ingtall the appropriate FlashT oolz Software
included on thiz CO-ROM.

Do wou want to inzstall the FlashT ools for on chip
flash Saftware from this CD-ROM 7

1w |
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The applicable FlashTools software must be installed to ensure
successful completion of this QuickStart Instruction. Failure to install
the proper software could lead to possible version conflicts, resulting
in functional problems.

Install |

Setup haz detected that vou have inztalled manuals
for zome modules.

MOTE:
To view them you must use Acrobat Reader W4.05
ar higher.

Do wou want to install Acrobat Reader 4,05
from thiz CO-ROKM 7

 Decide if you want to begin the QuickStart Instruction
immediately by selecting the appropriate checkbox and press
Finish to complete the installation.

Setup Complete

Setup has finizhed instaling PHYTEC products on pour
caomputer.

“fou can immediately begin the QuickStart Instructions for the
PHYTELC products.

¥ es, | want to begin QuickStart Instructions

Click Finizh to complete Setup.

< Earck I Finish I
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2.2 Interfacing the phyCORE-P89C51RD2 to a Host-PC

Connecting the phyCORE-P89C51RD2, mounted on the
phyCORE Development Board LD 5V, to your computer is simple:

As shown in the figure below, if the phyCORE module is not
dready preinstalled, mount it pins-down onto the Development
Board'’s receptacle footprint (X6).

Ensure that pin 1 of module (denoted by the hash stencil mark on
the PCB) matches pin 1 of the receptacle on the
phyCORE Development Board LD 5V.

Ensure that there is a solid connection between the module pins
and the phyCORE Development Board LD 5V receptacle.

Caution:

Take precautions not to bend the pins when the phyCORE module
is removed from and inserted onto the phyCORE Development
Board LD 5V.

(222222222 | ARXARRAAARARN NN N R

NS0 NS0
1 P 1 >

S 1 A1 1]

Figurel:  Mounting the phyCORE-P89C51RD2 onto the phyCORE

Development Board LD 5V

18
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e Configure the jumpers on the phyCORE Development
Board LD 5V asindicated below. This correctly routes the RS-232
signals to the DB-9 connector (P1A = bottom) and connects the
Development Board’s peripheral devices to the phyCORE module.

T = oX5 GND
5 g [ | @l [ e <] ps O
XU| Hibies v O B [ Feser
52 a0 | ReseT [
JP9 . JP24 gg JP10 Jp28
Jp26Em BOOT ;Il
VGl | @m JP27]

JPI6[ 00000000000000000000000000000000 [
00000000000000000000000000000000
00000000000000000000000000000000 JP22 P23

5 OO/XB Pin Header Receptacles X6| JPzL[am P1a/ r(‘\l)
° 00 3 for phyCORE—Module JP5 @l ~
o) 00 %)
c 00 o PIB @
S 00 EI Jpe (R
Jr3s | OO 2 y
Q|)Jp37. 8g B 3;122 ﬁ JPt8
g JP38 8CO) align module uja //IP30 : JP29 ————
left R
Q oo € D JP“‘ P33
00
00 6 P24/ =
00000000000000000000000000000000 8
00000000000000000000000000000000 0D D
AO0000000000000000000000000000000 P2B
PHYTEC Messtechnik GmbH
1184 Developmentboard phyCORE LD 5V Q (R
c A
o A - X2 I X2 1 o

Figure2:  Important Connectors, Buttons and Suitable Jumper Settings on the
phyCORE Development Board LD 5V

e Connect the RS-232 interface of your computer to the DB-9
RS-232 interface on the phyCORE Development Board LD 5V
(P1A = bottom) using the included serial cable.

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

Polarity: i +
+5VDC Center Hole B
H/ 1.3 mm 3.5 mm
=500 mA 7 '
/ -
GND

Figure3:  Power Connector

* Simultaneously press tieeset (S2) and Boot (S1) buttons on the
phyCORE Development Board LD 5V, first releasing the Reset
and then, two or three seconds later, release the Boot button.
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This sequence of pressing and releasing the Reset (S2) and Boot (S1)
button renders the phyCORE-P89C51RD2 into the Flash
programming mode (FPM). Use of FlashToolsOCF always requires
the phyCORE-P89C51RD2 to be in FPM. See section
2.4,“Downloading Example Code with FlashTool&3r more details.

The phyCORE module should now be properly connected via the
phyCORE Development Board LD 5V to a host-PC and power
supply. After executing a Reset and rendering the board in Flash
programming mode, you are now ready to program the
phyCORE-P89C51RD2. This phyCORE  module/phyCORE
Development Board LD 5V combination is also referred to as “target
hardware”.

2.3 Starting PHYTEC FlashToolsOCF for Windows

FlashTools for on-chip Flash (OCF) should have been installed during
the initial setup procedure as describedattion 2.1. If not, you can
manually install it using thesetup.exe file located in the folder
\Software\F TocF\.

FlashToolsOCF for Windows is a utility program that allows
download of user code ih.hex file format from a host-PC via an
RS-232 connection to the on-chip Flash on the Philips PB9C51RD2
controller populating the phyCORE module.

The PC-side software FlashToolsOCF has been designed to work
together with the Boot Loader firmware located in an on-chip

BOOT-ROM of the P89C51RD2 controller. Proper connection of a

PHYTEC phyCORE module to a host-PC enables the software
portion of FlashToolsOCF to recognize and communicate to the
firmware portion.

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

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

Start FlashToolsOCF by double-clicking on the FlashToolsOCF
icon or by seecting FlashToolsOCF from within the
Programs|Phytec program group.
The Communication Setup tab of the FlashTools for on-chip Flash
tabsheet window will now appear.

PHYTEC FlashT ools for on-chip Flash
File  “iew Connection Help

I = == A=A 0 0

- Communication Setup |

Supported Target Hardware

F-PHILIPS-16BIT
[F-PHILIPS-8BIT

Cannect

Select the target hardware (PHILIPS-8BIT), the controller type
(P89CRx2) and the oscillator frequency. To configure the correct
oscillator frequency, identify the value of the oscillator located
next to the controller on the phyCORE module. In most cases the
value is 16 MHz. If the oscillator has an uneven value, you can
determine the appropriate frequency by rounding up to the next
even value (e.g. 11.059 MHz - 12 MHZz). The correct frequency
must be indicated in order to properly start FlashTool SOCF.
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.. "~PHYTEC FlashTools for on-chip Flash == B
File ‘“iew Connection Help
I = 727 Bmese 22 = (797

Carnmunication Setup ;

~Supported Target Hardware

- PHILIPS-1BBIT PHYTEC phyCORE-BSCETRx2
=-PHILIPS-8BIT
[=1-89CH1Rx2 - 16MHz oscillator -

L 12MHZ

Flease activate the an-chip Boot Loader
befare you press the Connect button.

L 20MHZ

- B9cbEx The communication with the module requires
a RS-232 connection.

Connect

Note:

Always ensure that the phyCORE-P89C51RD2 is in Flash
programming mode before pressing the Connect button (refer to
section 2.2).

» Click on the Connect button.

o At the Communication Setup window of the FlashToolsOFC
tabsheet, choose the correct serial port for your host-PC and a
19,200 baud rate.

e Click the OK button to establish a connection to the target
hardware.

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 cannot be attained. This results in a
connection error. In this case, try other baud rates to establish a
connection. Before attempting each connection, be sure to reset the
target hardware and render it into Flash programming mode (FPM)
as described in section 2.2.
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Returning to the FlashToolsOCF tabsheet window, you will see tabs
for the following:

Sector Utilities allows blank check and erasure of individual sectors
of Flash memory:

PHYTEL FlashTools for on-chip Flash M= e

File “iew Help

T i

| = e s - I

L B% 285 BmdE 28 @ 90

| |
File Downlaad | Communication Setup I Flash Specific Options |
Elash Information | Erotected Area Information Sector Liilities

Sector Status Information

Sector | Address Range ] Frotection Status
Sector #0 unprotected  blank
Sector #1 00002000k - 00003FFFh unprotected  unknown
Sector #2 00004000k - 00007FFFh unprotected  unknown
Sector #3 00008000k - D000BFFFh unprotected  unknown
Sector#4 0000000k - 0000FFFFH unprotected  unknown

Sector Blank Check Erase Sector(s)
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File Download downloads specified hexfiles to the target hardware:

PHYTEC FlashT ools for on-chip Flash M= B
File iew Help
i 1
| 5 o sy ) I
iL =% £85 B i £ & & g 0
| |
FElash Information I Erotected Area Information I Sector Utilities I
File Download | Communication Setup | Flash Specific Options
rDownload
Filename Blinky.hex
Filetype : Standard Intel Hex File
Filesize : 59 Butes

File open | DDWn|DEld|

Flash Information shows Flash type, sector and address ranges in
Flash memory:

%> PHYTEC FlashT ools for on-chip Flash [_ [Cf =]
File “iew Help
Lo 25 msdgs 24 @ 00
File Download | Communication Setup I Flash Spacific Options
FElash Information | Protected Area Information | Sector Utlities

—Flash Infarmation

Manufacturer Code C2H Memary Size 2 BKB + 3¢ 16KB
Device Code 15H Sector Size 2 2000H + 3 4000H
Flashtype: FHILIPS PB3CE1RD2/CE64  Sectors 5

ode internal Flash

rAddress Infarmation

Sector Address Range
Sector#0 00000000k - 00001FFFh
Sector#1 00002000k - 00003FFFh
Sector #2 00004000k - 00007FFFh
Sector#3 00008000k - 0000BFFFh
Sector#4 0000CO00k - D000FFFFh
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Communication Setup allows connection to and disconnection from
the board (this is the same window that was used when you first
entered FlashTool sOCF):

PHYTEC FlashT ools for on-chip Flash

File ¥iew Help

he 28 mi- caa 00
Elash Infarmation | Erotected Area Information I Sector Utilities I
File Download Communication Setup | Flash Specific Optians

Supported Target Hardware

E-PHILPS T6EIT PHYTEC phyCORE-B9CHT Ru2
B PHILIPS-8EIT

=REE = - 16MHz oscillator -

Please activate the on-chip Boot Loader
before you press the Connect button.

G- B9cBEx The communication with the module reguires
a RS-232 connection.

Disconnect

Protected Areas Information shows protected areas of Flash memory:

PHYTEC FlashTools for on-chip Flash [_ (2] x]
File  iew Help
L 2% 28 maE 22 @ Q0
File Download I Cormmunication Setup | Flash Specific Options
Elash Infarmation Protected Area Information | Sector Utilities

Frotected Areas Information

Frotection Address Range

—MNo Access Areas Information

Praotection Address Range
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Flash Spoecific Options enables setting of the controller’s security bits.

PHYTEC FlashTools for on-chip Flash HE E
Eile Wiew Help
T i
| = P s — |
L =% F 8 B85 £ 2 = 00
| |
Elash Informatian I Protected Area Information | Sector Liilities |
File Download I Communication Setup Flash Specific Options
—Security Bit —Festore Factory Defaults
NOTE: SECURITY BITS IMPORTANT:
CAN ONLY BE SET!
I~ Bit1 The "Restore Factony Default”
The chip onky supports button erases all Sectars,
setting of Security Bits resets the Security Bits and
CEBl2  Tqresetthem wOu st sets Status and Boot Vector to
use the "Restore defaultvalues.

I~ Bit3 Factary Defaults" button

Set Security Bils | | Restore Factory Defaults

For the P89C51RD2 controller, the security bit functions are as
follows:

Security Bit #1:  inhibits writing to Flash
Security Bit #2:  inhibits Flash verification
Security Bit #3:  disables external memory

The Restore Factory Defaults button erases all Flash sectors, resets
the security bits and sets status and boot vector to default values, i.e.
status vector is set to FFh and boot vector is set to the BOOT-ROM
address FCh (P89C51RD2).
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2.4.1 " Blinky"

The “Blinky” example downloads a program to the Flash that, when
executed, manipulates the LED D3 on the phyCORE Development
Board LD 5V that is located above the jumper field
(refer to Figure 2):

e Returning to the FlashToolsOCF tabsheet, choose the
Sector Utilities tab, highlight Sector #0 - #2 and click on the
Erase Sector(s) button to erase this memory bank.

 Wait until the status check in the lower left corner of the
FlashToolsOCF tabsheet finishes, returning the connection
properties description to the lower left corner of the window.

* Next choose théile Download tab and click on thé&ile Open
button.

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

e Browse to the correct drive and path for the
phyCORE-P89C51RD2 Demo folder (default location
C:\PHYBasic\pC-P89C51RD2\Demos\Tasking\Blinky\Blinky.hex)
and clickOpen.
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Click on the Download button. You can watch the status of the
download of the Blinky.hex into on-chip Flash memory in the
Download window.

'-.::"-PHYTE[Z FlashT ools for on-chip Flazsh

Files Wiew Helg

I = 5 28 B & 8 22 & Q0
Flash Information | Protected Area Information | Sector Utilities
File Download | Communication Setup | Flash Specific Options

Download
Filenarme : blinky. hex
Filetype : Standard Intel Hex File

Filesize : 81 Bytes

il mEErn ... Cancel

If the selected Flash sector 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 thgector Utilities tab from the
FlashToolsOCF tabsheet, highlighector #0 - #2 and click on the
Erase Sector(s) button to erase this memory bank. Then repeat the
download procedure.

At the end of the download, a sector-by-sector status check of the
Flash memory can be viewed in the lower left corner of the
FlashToolsOCF tabsheet 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.
Returning to theCommunication tab, click on theDisconnect
button and exit FlashToolsOCF.

28
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Press the Reset button (S2) on the phyCORE Development
Board LD 5V to reset the target hardware and to start execution of
the downloaded software.

Successful execution of the program will flash the LED D3 with
egual on and off durations.

2.4.2 "Héllo"

The “Hello” example downloads a program to the Flash that, when
executed, performs an automatic baud rate detection and sends a
character string from the target hardware back to the host-PC. The
character string can be viewed with a terminal emulation program.
This example program provides a review of the FlashToolsOCF
download procedure. For detailed commentary on each step,
described below in concise fornrefer back to sections 2.2
through 2.4.1.

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

Reset the target hardware and force it into Flash programming
mode by simultaneously pressing the Reset (S2) and Boot (S1)
buttons on the phyCORE Development Board LD 5V and then
releasing first the Reset and, two or three seconds later, the Boot
button.

Start FlashToolsOCF.

At the Communication Setup tab of the FlashToolsOCF tabsheet
select the correct target hardware. In the next window, specify the
proper serial port and transmission speed (19,200 Baud) for
communication between host-PC and target hardware and click the
Connect button to establish a connection to the target hardware.
Returning to the FlashToolsOCF tabsheet, choose the
Sector Utilities tab, highlightSector #0 - #2 and click on the
Erase Sector(s) button to erase the selected memory sectors.

Wait until the status check in the lower left corner of the
FlashToolsOCF tabsheet 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.

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

e Browse to the correct drive and path for the
phyCORE-P89C51RD2 Demo folder (default location
C:\PHYBasic\pC-P89C51RD2\Demos\Tasking\Hello\Hello.hex)
and click Open.

* Click on the Download button. You can watch the status of the
download of Hello.hex into the on-chip Flash memory in the
Download window.

PHYTEC FlazshT ools for on-chip Flash M= B3
File Yiew Help
I = 258 B2d 8 £ %2 = 0 O
Elash Information | Erotected Area Information | Sector Ukilities I
File Download | Communication Setup | Flash Specific Options

rDownload
Filename : hello.hex
Filetype : Standard Intel Hex File

Filezize : 3667 Butes

Sile mEEr... Cancel

If the selected Flash Sector 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 thgector Utilities tab from the
FlashToolsOCF tabsheet, highligdctor #0 - #2 and click on the
Erase Sector(s) button to erase the selected memory sectors. Then
repeat the download procedure.
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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 lower left corner of the
FlashToolsOCF tabsheet 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.

* Returning to the Communication tab, click on the Disconnect
button and exit FlashTool SOCF.

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

& HyperT erminal |_ [O] x|
J File Edit “iew Go Favortes Help i
.-’-‘n.T&TMall CompuServe hticonz. dil
cy]
% A
hypertrm. dil Hupertrrn MCI M ail
|E ohject{z] |_§‘ tdy Computer L

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

e The HyperTerminal main window will now appear2:

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

2:  The HyperTermina window has a different appearance for different versions of Windows.
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 The Connection Description window will now appear. Enter
“COM Direct” in theName text field.

Connection Description HE
[ 1l .

Bk .
3@" Mew Cannection

Enter a name and choose an icon for the connection:
Mame:

lcon:

oK I Cancel |

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

COM Direct Properties HE

Connect To | Settings I

), COM Direct Change leon.._ |

LCountry code: IGermany [49] j

Enter the area code without the long-distance prefix.

Area code: IDE1 il

Phaone number: I

Connect using: I Direct to Comi ﬂ

I s conntmicane and ares Gon e
= | Bedial o busy

oK | Cancel |

e The COM Direct Properties window will now appear. Specify
Direct to COM1/COM2 under theConnect Using pull-down menu
(be sure to indicate the correct COM setting for your system).

» Click the Configure button in theCOM Direct Properties window
to advance to the next windo@QM1/COM2 Properties).
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* Then set the following COM parameters. Bits per second = 9600;
Data bits = 8; Parity = None; Stop Bits= 1; Flow Control = None.

» Clicking on OK advances you to the COM Direct—HyperTerminal
monitoring window. Notice the connection status report in the
lower left corner of the window.

#g COM Direct - HyperTerminal

File Edit Wiew Cal Transfer Help

Connecte: d (00005 [Auto detect  Auto detect [SEROLC [CAPS [WOM  [Captwe  [Printecho ,é

* Resetting the phyCORE Development Board LD 5V (at S2) will
execute the Hello.hex file loaded into the Flash.

* Now push the <Space> bar on your keyboard once to start the
automatic baud rate detection on phyCORE-P89C51RD2 module.

» 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.

e Click the disconnect icol®| in HyperTerminal toolbar and exit
HyperTerminal.

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

You have now successfully downloaded and executed two
pre-existing example programs in Intehex file format.
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3 Getting MoreInvolved

What you will learn with this example:

* how to start the Tasking tool chain

e 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 manually install the tool chain by executing setup.exe
from within the \Software\Tasking\DCC51 folder of your PHYTEC
Spectrum CD.

Note:

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

Start the tool chain by seecting EDE from within the
Programs| TASKING 8051 Demo program group.

© PHYTEC MeRtechnik GmbH 2002  L-466e_6 35



phyCORE-P89C51RD2 QuickStart Instructions

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.

| TASKING EDE [ 8051 - C:\dcch1%examples\xvwisim_pit |

File Edit Search Project Tesxt Document Customize Tools

-2 asEatmm|o =
g |[® Crgooorsenamptossivmiaddonese M=

C:4...48051 Examples.psp

|2 x|
Wwindow Help EDE

-l ¢ i

2 |r HEPQR BEB

8051 Examples [8 Projects)
FE2 asm (3 Files)

#2) banksw (2 Files)

-Gy function [7 Files)

% inline [2 Files)

#5 scrol (5 Files)

#G3, seial [4 Files]

HE sieve (2 Files)

=43, sim (5 Files)

{c) 2001 TASKING, Inc.

éCASE B C:‘dcchlvexamplesixywiwelcome. trt
Tip of the Day [ <]

SEING 8051 dewvelopment
= h some of the feat
Did you know... g
¥ oject enviromment .
A <ML module is available in Codetright's CustomizelLibraries
dialog. Load the module to enable Codetwiright's J<ML grid viewer. " " "
The *ML grid viewer takes up the top portion of a horizontally split 1 subdirectories with
edit window that cantaing a valid “ML dacument. The battam the examples. The f£o
portion of the zplit window displays the document's XML code. If the
window is not already split it must be split rmanually.
tor and standard ewvs
E board and the Phytec

Mest Tip oard (on-hoard LCI) .

¥ Show tips at startup

This demonstration project guides you through some of the features of
ELE and shows you how you can use the project environment. With the
standard toolbar at the top of this window you can build this project
and start the CrossView Pro debugger.

S EEECEENEN

File Find Search Browse Difference Shell Symbals

O E @[ ins [ [Liner v ook T

You can close the Tip of the Day window.
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3.2 Creating a New Project and Adding an Existing Sour ce

File

EDE 8051 automatically loads the most recently opened project. If
you find an existing project when starting EDE 8051, close it by
selecting the Project menu and Project Space\Close the project.

S| TASKING EDE [ 8051 - C:\dcc51\examplesixvwisim. pit ]

File Edit Search WS Text Document Customize Tools

Set Current

Window Help EDE

Jexe]

i ABOST Exi

Properties...

3
Irl@ #

HED

Mew...
Open...

P e —— Eampl il St 0
8051 Examples EE:LDI = Lt
% Esmk[B FlllzesF_ Rebuild Add Mew Project...
el
: % an .sw Debug Add Existing Projects. ..
% function (FFpon e Biemnove Projects. .
[y inline (2 Fib -
% scroll [5 File: Load Files... v 1 C:hdec51hexamplestB051 Examples.psp |‘-‘El
% serial (4 Fil. Load Workspace... Fct gUIaEST vou tnr?ugn ) : th
: ; . u can use the project environment
T cicua 17 Fila Save Warkznare

 To create a new project file select from the EDE 8051 menu
Project|Project Space\New....

Sl TASKING EDE [ 8051 ]
‘window Help EDE

File Edit Search |Project

SebEurrent

Test Document Customize Tools

e

Properties. ..

5 Project Space
0
Mo oot ey Zomple [Etrf+ Shift e L
o project space i Build [Eloze
Bebuid SddiNewBroest..
WebUE Add|Erstng Fraects.
Erecute Bemave Froests..
Load|fEies.. 1 CAPHYBazichpC-PEFCEI 1 \DEMIOSATASKINGABLINEY 25Elinky2. psp
e e 2 Chdechlhexamplest8051 Examples. psp
Save Worhspace..
Browse
Build Tags
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» Thefollowing window will appear:

Create a New Project Space E3

Current Direchary:
C:hdochl bexampleshsws

Filename:

v ook in zame directon) far external wark zpace
Work space:
Type:

™| Lot syne workspace

Ernwse...l ] I Cancel | Help |

A

» Click on the Browse button in the Create a New Project Space
window.

* This opens the New Project Space Filename window as shown
below:

Mew Project Space Filename 7 x|
Lack j [ 3 v = cil
|1 sim.C5_
File name: | Open I
Files of type: IF'lDiect Space Files(" psp) j Cancel |
¥ Set as CwD Help |
S
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* IntheLook in: pull-down menu, change to the project directory
created by the installation procedure (default location
C:\PHYBasic\pC-P89C51RD2\Demos\Tasking\Blinky?2).

Mew Project Space Filename EE
Lok jn: [ (3 Blinky2 =] =
File name: | Open I
Files of type: IF'n:.iect Space Files[* pzp) j Cancel |
¥ Setaz DwD Help |

4

* In the text field File name, enter the file nhame of the project
space you are creating. For this example, enter the name
phyCORE-P89C51RD2 and click onOpen.

Mew Project Space Filename EE
Look in: | 1 Blinky2 =Bl &l e e
File name: Iph_l,lEEIFEE-F'BEIEE'I ROA Open I
Files of type: IF'rDiect Space Files(* pzp) j Cancel |
¥ Setas CwD Help |

S
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» Click on OK in the Create a New Project Space window.

Create a Hew Project Space Ed

Current Directony:
C:h ApC-PEICHIRDADEMOSATASKINGABLIMEYZ

Filenarmne:
"::'\F'HYB asichpC-PEICHTRDADEMOSATASEINGYE

v | ook in zame directory for external workzpace
Workspace:

Type:
= | fute syrc workspace

Emwse...l Ok | Cancel | Help |

%

» The Project Properties window will now appear:

2y <Default Settings> Directories I Members I Tools I Errars I Filkers I
WCORE-PSICHIRD2 [0 Proj : -
d Project Space: C:h . ABLINKY 2phwCORE-PRICE1RDE pep

| Froects: o R

[ Hide projects already in project space

— External Workspace:

< H0ones

0k I Cancel
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« Click on the Add a new Project 1% icon. The Add New Project
to Project Space window will now appear:

Add New Project to Project Space Ed

Current Directony:
C:h ApC-PEICHTRDZADEMOSATASKIMGAELIMEY 2

Filenarme:
fi

v | ook in zame directory for external makefile
b 2k efile:

Type:

7| Sute sune makefile

ﬂmwse...l ] I Cancel | Help |
o

* In the text field Filename' of the Add New Project to Project
Soace window, enter the file name of the project you are creating.
For this example, enter the naBienky2 and click onOK.

Add New Project to Project Space E3
Current Direchary:
C:h ApC-PEICHTRDADEMOSSTASKINGABLINKYZ
Filenarne:
[Blinky]
v | ook in same directory for external makefile
bl ak efile:;
Type:
7| Sute syne makefile
Browse. | Ok | Cancel Help
S
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2y «<Default Settings> Directories I Members I Tools I Errars I Filkers I
F'hPEmF‘Dz (1 Froie " prgject L. ADEMOSATASKINGABLINKY 2\Blinky2. pi
linkyz [0 Files] -
4 I Files: EI .IDJ'I}(I.I -I
| Scan exigting files into pre
1] | 2
[ Hide files already in project
— External b akefile:
<haones Bl U
= WEE et
SHOHES Bl N
7 | &dd praject files to YES Prajest
KN i
0k I Cancel | Help |
o

The Project Properties window will now look like this:

Click on the Scan existing filesinto project [ icon.
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* In the pull-down menu Pattern, select C/C++ Files as shown
below:

Scan Existing Files into Project | X|
Pattern:

All Files
C/C++ Files

Aszzembly Filez
|E: WPHYE asichpC-PEICEIRD2ADEMOSATASKING,BLIMN _I Header Files

[ L1

Directony:

[ Include subdirectories DAvE Project Information Files
Objects
% | Eancel | Help | Libraries

a) Bl

» The Scan Existing Files into Project window should now look like
this:

Scan Existing Files into Project Ed

Pattern:
I;". o oo oppotoes i o967 e cmp m

Directary:
|E:\PHYEasic\pE-P89E51 ROADEMOSNTASKINGSELIN _I

™ Include subdirectaries

Ok | Cancel | Help |

&

» Click on OK in the Scan Existing Filesinto Project window.
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» The Project Properties window will now appear as follows:

Project Properhies Ed

2y <Default Settings: Directories ] Members I Tools I Errars I Filkers I
%‘-‘“Emm (TFmiC prgjsct L. ADEMOSATASKING\BLINKY 24Blinky2 pi
iinkyd [1 File|

| Files: = EEEls

C3PHYBagicheC-PRICH RDADEMOS AT AS KINGABLIMKY 24E;

4 | A
[ Hide files already in project 0 af 1 selected
— External b akefile:
<rones B
= WIEE Erojest:
SHGTE ]
7| Add praject fes to W ES Frojest

<] | H

OF. I C | Hel |
ance | Help g

» Click on OK in the Project Properties window.
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The EDE 8051 project window now shows the project space
phyCORE-P89C51RD2 with the Blinky2 project including two
source files. The group Source Files contains the C file Blinky2.c and
the assembler file blinky2_cstart.asm.

51 TASKING EDE [ 8051 - C:\PHYB asic\pC-P8IC51RD2\DEMDSATASKINGABLINKY 2\Blinky2_pit ] MEE

File Edit Search Project Test Document Customize Tools Window Help EDE

|- -2 a s a0 =T Cladle | o EEPQRIBEDR
- ﬂ |
C:h. AphyCORE-PBICEIRD2 pap
phyCORE-PE3CS1RDZ [1 Project
2153 Blinky2 (2 Files)

E‘a Source Files

¢ L[y BLINKY2E

D blinkyZ2_cstart. asm

(2] Header Files

>D Resources

(7] Other Files

KN i S

L |E_— I'E: I@ ID Ilj’ I Build/( File Find 4 Search 4 Browse 4 Difference 4 Shell 4 Symbols

| O 2 Mod lins [ [Line: 1 [Cok 1

At this point you have created a project space caled
phyCORE-P89C51RD2, a project called Blinky2 and added an
existing C source file caled Blinky2.c. In addition, the EDE 8051
automatically created an assembler file blinky2 cstart.asm that
contains specific startup code.

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

© PHYTEC MeRtechnik GmbH 2002  L-466e_6 45



phyCORE-P89C51RD2 QuickStart Instructions

3.2 Modifying the Source Code

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

51 TASKING EDE [ 8051 - C:\PHYB asic\pC-P8IC51RD2\DEMDSATASKINGABLINKY 2\Blinky2_pit ] - [C:A\PHYBasic\pC-P8IC51R... M= E3

ﬁ File Edit Search Project Test Document Customize Tools Window Help EDE _|ﬁ||1|
|- s asEgsmr(cc AN [cHAPQRI DB
[ = wvoid wait (void) zl
C:..AphyCORE-PBACSTRD2psp || ¢ % wait function
. . N
phyCORE-PBSCS1R0Z (1 Project ) F* used to delay the LED blinking
=, Blinky2 (2 Files)
Ea Sourcs Files vold main (void)
Pk BLINKYZ2.C {
“[ blinky2_cstart. asm unsigned int i: A% delay variable
+-[[7 Header Files
’D Resources while (1) | #* loap forever
4[] Other Files
F1 0O =1; Af* Pl 0 =1 =» LED D3 = OFF
for (i=0; i< 30000; i++) A#% delay for 30000 counts
{
wait (): A#% ocall wait function
}
F1 0 =0; S* P10 =0 =» LED D3 = 0N LI
x| Ta
KN i S
L |E_— I'E: I@ ID Ilj’ I Build/( File Find 4 Search 4 Browse 4 Difference 4 Shell 4 Symbols
|File: C:APHYE asic\pC-PEICST RO 2\DEMOSA TASKINGSELINKY 2 BLINKY2.C (=R s [ |Gne 27 [Col1

* Locate the following code section. Modify the section shown
below (the values shown in bold and italic) from the original
(30,000) countsto the indicated values:

while (1) { /* 1 oop forever */
PLO = 1; /* PL O =1 LED D3 = OFF */

for (i=0; i< 30000; i++) /* delay for 30000 counts */
wait (); /* call wait function */

P10 = O; /* P1LO =0 LED D3 = ON */

for (i=0; i< 60000; i++) /* delay for 60000 counts */

wai t(); /* call wait function */

}

Thiswill change the LED on/off ratio.
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3.3 Savingthe Modifications

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

3.4 Setting Tool Chain Options

Tasking EDE for 8051 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\Processor Options menu from the EDE menu bar.

Processor Options [BLINKY2.PJT]

Processar | Memor_l,.ll Staltupl
— CPU derivative for SFR
& Selection by farnily

= Selection through numeric value
= ser specified

" Mone
8051 Family selection: IPhiIips BOCH Family j
LCPU [Special Function Registers]: [ o3-ns5,970055

SIEl

BxC51RA:
I fied ERU ame: BxC51RB
SET SEEEIE! Are: BwCE1AC
E4C51RD
BICT1Rx+

asChZ
gsCh24
AmChZE
B3C536
- | 0K I Cang agrsas

BxCH4 g

» Activate the radio button Selection by family. Choose the
Philips 80C51 family in the 8051 Family selection pull-down
menu. In the pull-down menu CPU, select the 89C51Rx23
controller and click on OK to save these settings.

3: The P89C51RD2 is not available in the Philips CPU list of the current Tasking 8051 tool

chain version. However, the PB9C51Rx2 family includes the PB9C51RD2 controller.
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To configurethe CC51 Compiler:

* Open the EDE\C Compiler Options\Project Options menu from
the EDE menu bar.

8051 C Compiler Options [BLIMEKYZ.PJT]

Allocation | Float I [Debug | Printf#S canf I Mizc I
temory Model | Caode I Output I Preprocessing
— Miodel Selection

[rata model [default varnable location):

" Small: variables in DATA

£ Luiliany Fage; varniatles in EDET

t+ L arge: wanables in =0ATE

) Beentrant: wanables o stachk il

LI Ok I Cancel | Defaults | Help |

» Select the radio button Large: variables in XDAT within the
Memory Model tab and click on OK to save these settings.

To configurethe MPP51 M acr o Preprocessor :
No modifications are necessary when default settings are used.

To configurethe ASM51 Assembler:
No modifications are necessary when default settings are used.
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To configurethe LINK51 Linker:

» Openthe EDE\Linker Options menu from the EDE menu bar.
o Activate the Intel HEX records for EPROM programmers

checkbox.

8051 Linker Options [BLINKY2.PJT] Ed

Format | Locatingl Memol_l,ll B ank SWitchingl Stack:’Heapl izz I
— Output Format
v |EEE-G35 for emulators and TASKING CrossYiew Pro [Labs)
[~ A.0UT internal farmat [Lout)

[~ Matarola 5 records for EPROM programmers [.sre)

v intel HEX records for EFROM programmers [ hexE

™ Intel OMFSET for emulatars [ 051]

| e e e e L E N

ll ak. I Cancel | Defaults Help

» Click on OK to save these settings.
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3.5 Building the Project

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

 Click on the Execute ‘Rebuild’ Comman icon from the EDE
tool bar or open the Project menu and select Rebuild If the
program specified (Blinky2.c) contains any errors, they will be
shown in the Output window at the bottom of 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 module. This is
shown in the bottom line (status bar), which indicates No errors
found The created hexfile will have the name of the project with
.hex asthe filename extension (in this case Blinky2.hex).

TASKING program builder w6.0 rl SHO0000000-027 (o) zZ001 TASKING, Inc.
Compiling blinkya.c

Assembling blinky2.src

Macro preprocessing blinkyZ cstart.asm

Azsembling blinkyZ cstart.src |
Linking to blinkyZ.out

Creating IEEE-695% absolute f£ile blinkvyz.abs

Creating Intel Hex Fecords file blinkvz.hex

-\ B uild /( File Find Search Browse Difference Shell Symbols

Note:

A machine-readable, executable hexfile has been created. Other files
(e.g. assembler input files *.src, list files *.Ist and map files *.I151) are
generated 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 (re-)build the project again.

If you received an environment memory error message during the
make process you must change the properties of your command.com
file. Go to Windows\Command.com, right-click on the file and open
the properties window. In the memory tab you must change the initial
environment to 4096.
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3.6 Downloading the Output File

Exit Tasking EDE for 8051.

Reset the target hardware and force it into Flash programming
mode by simultaneously pressing the Reset (S2) and Boot (S1)
buttons on the phyCORE Development Board LD 5V and then
releasing first the Reset and, a few seconds later, the Boot button.
Start FlashTools4 for on-chip Flash.

At the Communication Setup tab of the FlashToolsOCF tabshest,
specify the desired target hardware and click the Connect button.
Next select serial port and transmission speed to configure
communication between host-PC and target hardware and to
establish connection to the target hardware.

Returning to the FlashToolsOCF tabsheet, choose the
Sector Utilities tab, highlight Sector #0 - #2 and click on the
Erase Sector(s) button to erase the selected Flash sectors.

Wait until the status check in the lower left corner of the
FlashToolsOCF tabsheet finishes, returning the connection
properties description to the lower left corner of the window.
Choose the File Download tab and click on the File Open button.
Browse to the «correct drive and path for the
phyCORE-P89C51RD2 Demo folder (default location
C:\PHYBasic\pC-P89C51RD2\Demos\Tasking\Blinky2\Blinky2.hex
and click Open.

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 and exit the FlashTool sOCF.

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

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

Y ou have now modified source code, recompiled the code, created a
modified downloadable hexfile, and successfully executed this
modified code.
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3.7 “Hello2”

A return to the “Hello” program allows a review of how to modify
source code, create and build a new project, and download the
resulting output file from the host-PC to the target hardware. For
detailed commentary on each step, described below in concise form,
refer back to the “Blinky2” example starting s¢ction 3.1.

3.7.1 Creating a New Project

o Start the Tasking EDE environment and close all projects that
might be open.

* Open the Project menu and create a new project space called
phyCORE-P89C51RD2 and a new project called hello2 within the
existing project folder
C:\PHYBasic\pC-P89C51RD2\Tasking\Demos\Hell 02
(default location) on your hard-drive.

e Add serinit.lib, serinit.h, ioread.c, iowrite.c and hello2.c from
within the project folder to the project hello2 (refer to section 3.2)

* Your Project window should now look like this:

|

[\ phyCORE-PEICS1RDZ psp

phpCORE-PRICHIRD2 1 Project)
E148 Hello2 (6 Files]

Ela Saurce Files

i [} JOREADC

{ L[y JOWRITEC

i [} HELLO2C

D helloZ_cstart.asm

Ea Header Files

! L[y SERINITH

>[:| Resources

S| Othier Filess

L[} SERINIT.LIE

K1 |
erEo]mo]en]eo|oc]

» Savethe project.
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At this point you have created a project called Hello2.pjt consisting of
the following source and library files:

» Hello2.c — demo programin C

» Serinit.lib — library of functions for initialization of the serial port

= joread.c and _iowrite.c — modified functions of the standard
Tasking library to activate therintf andscanf functions to allow
use of the terminal program without the debugger

» Hello2 cstart.asm — assembler program to define specific module
configurations (automatically created and updated by the EDE)

3.7.2 Modifying the Example Source

* Double-click on the fildHello2.c from within the project window.
» Use the editor to modify tharintf command:

printf ("\x1AHello World\n")

to

printf ("\X1APHYTEC... Stick It In!'\n")
e Save the modified file under the same natedo2.c.

3.7.3 Setting Tool Chain Options

» Change the tool chain options default settings to the correct values
as shown irsection 3.4. This includes settings for the CPU, the
memory model (make surelLdrge: variables in XDAT s
configured) and the linker optiorigitel HEX records for EPROM
programmers checkbox active).

* In the EDE|C Compiler Options\Project Options\Preprocessing
tab, define the user macrolOSIM 10O (no simulated output).

This define allows therintf andscanf functions to be used by direct
executable applications for communication with a terminal program.
Otherwise the functions for serial communication would need a
simulator/debugger.
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3.7.4 Building the New Proj ect

* Build the project.

» |f any source file in the project contains 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, save the file and (re-)build the project.

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

3.7.5 Downloading the Output File

» Exit Tasking EDE for 8051.

* Reset the target hardware and force it into Flash programming
mode by simultaneously pressing the Reset (S2) and Boot (S1)
buttons on the phyCORE Development Board LD 5V and then
releasing first the Reset and, two or three seconds later, the Boot
button.

o Start FlashToolsOCF.

» At the Communication Setup tab of the FlashToolsOCF tabshest,
specify the desired target hardware and click the Connect button.
Next specify the proper serial port and transmission speed
(19,200 Baud) for communication between host-PC and target
hardware and click on OK to establish connection to the target
hardware.

* Returning to the FlashToolsOCF tabsheet, choose the
Sector Utilities tab, highlight Sector #0 - #2 and click on the
Erase Sector (s) button to erase the selected Flash sectors.

 Wait until the status check in the lower left corner of the
FlashToolsOCF tabsheet 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.
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* Browseto the correct drive and path for the
phyCORE-P89C51RD2 Demo folder
C:\PHYBasic\pC-P89C51RD2\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.

e Returning to the Communication tab, click on the Disconnect
button and exit FlashTool sSOCF.

3.7.6 Starting the Terminal Emulation Program

o Start 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 phyCORE Development Board LD 5V (at S2) will
execute the Hello2.hex file loaded into the Flash.

* Now push the <Space> bar on your keyboard once to start the
automatic baud rate detection on phyCORE-P89C51RD2 module.

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

« Click the Disconnect icon .

» Closethe Hyper Terminal program.

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

This Debugging section provides a basic introduction to the debug
functions included in the Tasking EDE for 8051 tool chain. Using an
existing example, the more important features are described. For a
more detailed description of the debugging features, please refer to
the appropriate manuals provided by Tasking.

The Tasking EDE for 8051 Debugger offers two operating modes:

 The CrossView Pro Simulator allows PC-based microcontroller
simulation of most features of the 8051 microcontroller family
without actually having target hardware. You can test and debug
your embedded application before the hardware is ready.

» The CrossView Pro ROM Monitor debugger allows for target
hardware-based debugging. The debug environment on the PC
communicates with the target hardware via a monitor kernel that is
running on the target system. Debugging on the target hardware
also enables testing peripheral components of the application.

The following examples utilize the CrossView Pro Simulator
environment.

Note:

Because the P89C51Rx2 controller family features on-chip Flash
memory, the phyCORE-P89C51RD2 module does not support
flexible memory management like other phyCORE modules
populated with external Flash memory. This means that a monitor
program cannot be loaded into the Flash, hence debugging with
CrossView Pro ROM Monitor is not possible. Programs can be
evaluated before code is downloaded to the controller using the
Tasking CrossView Pro Simulator.
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4.1 Creating a Debug Project and Preparing the Debugger

4.1.1 Creating a New Project

Start the Tasking EDE for 8051 environment and close all projects
that might be open.

Open the Project menu and create a new project space called
phyCORE-P89C51RD2 and a new project called Debug within
the existing project directory
C:\PHYBasic\pC-P89C51RD2\Demos\Tasking\Debug

(default location) on your hard drive.

Add Debug.c from within the project folder to the project Debug
(refer to section 3.2).

Y our Project window should now look like this.

x|

C:A. sphwCORE-PR3CEER p2p

(&) phyCORE-PBICEES (1 Froject]
= % Debug [2 Flles]

’"D DEBUG.C
¢ [ debug_cstart.asm

[:| Header Files
D Resources
£ Other Files

Ki 2
erlzofmofes]zojoc)

Save the project.

At this point you have created a project called Debug.pjt
consisting of the following source files:

Debug.c — debug program in C

Debug_cstart.asm — assembler program to define specific module
configurations (automatically created and updated by the EDE)
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4.2 Setting Optionsfor Target
To configurethe CPU:

* Open the EDE|Processor Options... menu to configure the
processor options for the Debug project.

o Activate the radio button Selection by family. Choose the
Philips 80C51 family in the 8051 Family selection pull-down
menu. In the pull-down menu CPU, select the 89C51Rx24
controller.

Procezzor Options [DEBUG.PJT] Ed

Processor | Memoryl Startupl
— CPU derivative for SFRs
% Selection by family

" Selection through numernic value
' User specified
= Mone

8051 Eamily selection: IF'hiIips 80CE farmily j

CPU [Special Function Registers:  [2g9-51 R j

9xC51RE -
BwC51RC

3=C51R0

33C5T Fut

Mzen epeciied ERI marmme:

amCh2

wCh24
BmCh2e
39Ch36 -
Ll (]9 I Canc SEEEEE g J

g=C550 hd

» Click on OK to save these settings.

4:  The P89C51RD2 is not available in the Philips CPU list of the current Tasking 8051 tool
chain version. However, the PB9C51Rx2 family includes the PB9C51RD2 controller.
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To configurethe CC51 Compiler:

* Open the EDE\C Compiler Options\Project Options menu from
the EDE menu bar.

o Select the radio button Large: variables in XDAT within the
Memory Model tab.

8051 C Compiler Options [DEBUG.PJT] | X
Allocation | Float I Debug | Printf#S canf I iz I
temory Model I Code I Output I Preprocessing

—Model Selection

[ata model [default vanable location):

" Small: waniables in DATA

£ turiliany Bage; varnstles im EDAT

t* L arge: vanables in m0ATE

) Beentiant: variatles arnstach i e

LI Ok I Cancel | Defaults | Help

» Click the OK button to save the settings

To configurethe Safer C Compiler Options:

No modifications are necessary when default settings are used.
To configurethe ASM51 Assembler:

No modifications are necessary when default settings are used.
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To configurethe LINK51 Linker:

* Open the EDE\Linker Options... menu from the EDE menu bar
and select the Format tabsheet.

» Activate the IEEE-695 for emulators and Tasking CrossView
Pro (.abs) checkbox.

8051 Linker Options [DEBUG.PJT] Ed

Format |Locating| Memor_l,ll Bark Switchingl Stack.-"HeapI bz |

— Output Format
W EEE-B95 for emulators and TASEING CrossWiew Pro [ absk
[~ A0UT internal format [out]

I~ Motorola 5 records for EFROM programmers [ sre)

[~ Irtel HEX recards for EFROM programmers [ hex)

I Irtel OMFST for emulators [.o51]

I = e L ) e

Ll QK. I Cancel | Defaults Help

» Click the OK button to save the settings.
Build the Project:

* Click on the Execute ‘Rebuild’ Comman icon a the EDE
tool bar or open the Project menu and select Rebuild.

» If any source file in the project contains 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, save the file and (re-)build the project.

If there are no errors, the code is assembled and linked and the code
can now be debugged using the CrossView Pro debug environment.
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4.3 Preparing the Debugger

* Open the EDE\CrossViewPro Options menu from the EDE tool
bar

* In the Debugger tabsheet, select the radio button Smulator as
shown below.
8051 CrossYiew Pro Debugger Ophons [DEBUG.PIT] B

Debugger ||nitiali2ati0n| Loggingl bizc |
— Execution Enviranment

The Crozsview Pra ROM manitar iz available az a separate package

i
T G ROM monitor [(MOMST]
" Intel ROM rmonitar [RISME1]

W

— ROM konitor Communications 5etup

Wevice thpe; ﬁ
S eral port: ﬁ
B audrate: ﬁ
NEEAR st name: —
NEEAR park number: I—

Ll (] % I Cancel | Defaults | Help |

» Click on the OK button to save the settings.
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4.4 Starting the Debugger

* To start the Tasking debug environment, click on the debugger

icon @ on the EDE toolbar.

» The CrossView Pro debugger will open the project (.abs file) and
automatically perform a go-to-main action which executes the
startup code.

 |f the data transfer was successful, a CrossView Pro screen similar
to the one shown below will appear:

't CrossView Pro 8051 (DEMO)] - debug.abs =] x|
File Edit Search Run Debug Data Options Yiew ‘window Help

ELFL = 8 2 rArs 2 2o @ o o @ =1 &

LOAD LOAD SRC HALT RESET REZET 3TART GO ETEP ETEP ISTEP ISTEP AZRT MCR EETUF ZETUF ZETUFP sﬂ{ll‘ EETUF HE

R =
o pa fe (2 6T % o @d RO =00 Rl =00
g R A iR LE SE com Q@ QO RZ =00 R4 =00

HALT SYNC START GO GO STEP STEP EXPR EXPR FUNC CHAR CHAR EDIT  EDN
RE& =00 r? -
61 ¥ || code:028h > || mair ¥ || Source lines | Sou B DPTR-{IE
B = = e | 2 e e
FERTERRERRAAGENXANANS PErOYTALD STLALLS hEre FEANTEEEAATEEAAATEEAAAT PEW =00 oy an £0 RS=0
void main (woid)
. [ Data
El~ | 0.000%
B[ | 0.000% | while (1) /¥ a cpu never sleeps :-) ‘}“
1 NEW & ITEM ITEM  SET
E[ | 0.000% ledilj:/* turn LED on */
B | o.o00% 7 walt{chythm[bidink ]y J
E[ | 0.000% ledi0j:;/* turn LED off*/

l;l
< | vl

™ Connan TR et -1/ T ]
--- Continue --- 4
> et states "§scnt/u” ;I code: D5Eh: %CH A,DPFH T % row
> get restart "rat; _ EXIT bi; $scnt=0; 3" code: 091k: “CH AR4 L o EL L Gal GEiE
> te code:092h: ¥CH A,RS 0 maini) [.%ydebug. c: 5¢
Trace iz on j code:093h: WCH A,DPL
Tl | code:095h: WCH AR5
set restart "rst; __EXIT bi; $sont=0; 5" ﬂ __INIT_XDAT_LOOP: MOV
te ~| |code:057h: CJNE A,DPL,_
| __INIT XDAT: CLR A
el |

_Eeate | Hat |17 e g
»

The window marked “Source: debug.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 similar to the screen capture. You can open inactive
windows by choosing the desired window from the View pull-down
menul.

© PHYTEC MeRtechnik GmbH 2002  L-466e_6 63



phyCORE-P89C51RD2 QuickStart Instructions

4.5 Tasking CrossView Pro Debug Features

The CrossView Pro Debug environment provides a variety of
commands supporting easy code debugging. The following section
gives a short overview of some important debug commands:

-

The Reset command sets the program counter to 0. However, it should
be noted that peripherals and SFRs of 8051 devices are not set into
reset state. Therefore this command is not identical to a hardware
reset of the CPU.

A

Go

Clicking this button Continue execution (same as F5) runs the
program without active debug functions. To stop program execution
at a desired point, a breakpoint can be placed before the Continue
execution button is pushed.

The Run to cursor (same as F7) command executes the program to
the current cursor position within the code window. This allows use
of the cursor line as atemporary breakpoint.

HALT

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

STEP

CrossView Pro uses Step (into function calls) to single step one
instruction at a time. The Step (into function calls) command is also
used to access a subroutine or function.

E

The Step (over function calls) command allows to execute a command
line without single stepping into the function.

o

The Show selected source expression command displays the current
value of avariable.

e
EXPR

The Watch selected source expression command is used to display the
value of avariable with its immediate updates.
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4.6 Usingthe Tasking CrossView Pro Debug Features

The following section describes the use of specific functions within
the CrossView Pro debug environment in conjunction with the Debug
example code.

4.6.1 Single Stepping and Watch Window

Run to cursor (F7)

» Click in the source code line led(1); of the Debug program and
choose Run to Cursor. Your program will be executed until it
reaches thisline.

‘#; CrossView Pro 8051 [DEMO] - debug.abs 2] x|
File Edit Search Hun Debug Data Options Wiew “Window Help

ELFEL = 8 2 A S & [ 52 [ b @ 2 0 e @ Ey g

LOAD LOAD 3SRC HALT RESET RESET $TART GO ETEF ETEP IETEP IS‘TEP EP AZRT MCR SETUF ZETUF SEI'UF ml‘ SETUR HE

- IoC [ST— =

: : 5 ca|| Ro -0 Bl =00

R i E % rew 2y A =

“?T sc S\Tﬁl § hﬁ? S’EEP STEP EXPR EXPR FEE:C CHAR CE}R EDIT E gs j
SCHTH|

I 53 jl code: 023h jl tain jl Source lines jl 5

JETTEEAAATSXRBACNSDS PrOQraAND STAYLS NEre SHRTESEEAETARSARTATTLS

cy ac f£0 R3=0 ov £1 p

void main (woid)
i
@ | o- 000« T (S 1ol

B[ | 0.000% | while (1) /% a cpu never sleeps ;-]

i
B[ | o.o00% fTEA T At TED G ¥/ HEw

Er | 0.000% wait|rhythm{blink]) : J

[E[ | 0.000% led(0):/% turn LED off*/

< | .

JT=TE MEEN Stck ol
--- Continue --- =
> 3et states "fscntiu” ﬂ code: 05th: HCH 4,DPH ﬁ Q ﬁ % e
» set restart "rst; _ EXIT bi; $scnt: code:091h: wCH A,R4 BP+ CALL +EF @3iTK @3TK
Fore code:092h: HEH 4/RS 0 wain() [.%debug. c:56]
Trace iz on j code:093h: XCH 4,DPL
Tl | code:n9sh: WCH A,R5
|te =] _ INIT XDAT LOOP: Hov A,
code:097h: CJHNE 4,DPL,_ IK ||
I Execute | Halt | ___INIT_XDAT: CLR & 'LI 1| |_>| |
al i N
«| | »
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Step (into function calls)

» Click on the Sep (into function calls) icon to enter the ‘led(1)’
function.

'#; CrossView Pro 8051 [DEMD) - debug.abs M=
File Edit Search Hun Debug Data Options Yiew ‘Window Help

llE”vBe ﬂkﬂmi) [z 5E = @M .snc@ vl%l

LOAD LOAD SRC HALT RESET REEZET START GO STEP STEP ISTEP IS’TEP BP ASRT MCR SEI'UF SETUF SETUFP gﬂ{l[‘ SETUR HE

Wsouco. dobuns RETE | Reger r
- . - o . .|| mo =00 Rl =00
# PR A bh LE FE % rew a @ g @ ‘_I R4 =00 RS =0e
HALT SYNC START GO GO STEP STEP EXPR EXPR FUNC CHAR CHAR EDIT E T 5 -
|43 jlcode:ﬂ‘l 5h jlled leource lines jIS L 100000 L5 R

cy ac £0 R3=0 ov £1 p

FEEREXXRLXLTXALXRLXNRNT Function LED %

void led [unsigmed char state)

{ | Data =10l x|

(E(RRLLEY:  if(state) /% DUtpUL Lo LED port J
B | o.000% F1. 0 =10 : /% output over P1.0 to LED : LI WEM TEM “SET 0L
/% Pl.1 =0 LED D3 = ON

else
E[~ | 0.000% Pl 0= 1 H /* output over P1.0 to LED D
/% PL.0 = 1 LED D3 = OFF
-
< | |
R METE SRy JREETEY
code:097h: CINE 4,DPL,_ THa|
> C 59 =] | code: 09an: Hov A,.R6 H C #H % cow
maingss: led{l});/* turn LI code: 09bh: CINE A,DPH, IE GERe Al oEr Ol CEE
>3 ] code:09h: BET 0 led|state=1) [.vdebug
led#d3: if(state) j __ENDINIT: RET 1 maini) [.\debug.c:61]
71 | code:0gah: nov PSW, #00h
|s — code: 06dh: LCALL naingse
hvdebug. cimain#Se: blink=C ||
I Execute Halt | hvdebug. cimaing5o: lEdEj M v
4| al 1 ol | | JLi| |
1| | 3

» Click on the Step (into function callsjcon twice to single step
through this function.

Step (over function calls)

* Click on the Step (over function calls)con to execute the
wait(rhythm[blink]); function without entering it. All subroutines
are executed immediately and not displayed in the debug window.
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Show and Watch Expression

The debug commands Show selected source expression and Watch
selected source expression can be used to display the value of a
variable. Select the variable "Blink" in the source code line
blink++;.

Click on the Show selected source expression icon. The current
value “blink/n : 0 isnow displayed in the Data window.

Click on the Watch selected source expressioon. The current
value “Watch blink/n : 0* is now displayed in the Data window.

“#; CrozsView Pro 8051 [DEMO] - debug.abs =] x|
File Edit Search Hun Debug Data Options Yiew ‘window Help

ELFL = 8 oA 2 (262G @y 2 g e @ s

LOAD LOAD SRC HALT RESET REEZET START GO STEP STEP ISTEP IS’TEP ASRT MCR SETUF SETUPF SETUP gﬂ{l[‘ SETUPF HE

i Source : debug.c ;Iglll

. Register

, s _ - . ca||l RO =00 Rl =00
L i [ 2 % ewm Q @ @ & nJ =
HALT sgc START § "é? STEP STEP EXPR EXPR FUNC CHAR CHAR g% E §4 = rs -
|83 jl code:(3ah jl main jl Source lines jl S PC
ElW | 0.000% ledilj:/* turn LED on */
EIWV | 0.003% wait|rhythm[blink]);
[E[ | 0.000% led(0) :/* turn LED off#/ Data
s
&
[E[ | 0.000% walt(rhythm[hllnk]] NEW ITEM
E[ | 0.000% blink/n :
[EIl™ | 0.000% } if (bllnk » [sizeof (rhythn)/2)-1) blink = pErrcrmEeE
B~ | o.o00% |3

[ Command: Crow WTER]|_roce Souce ] — Il x
code: O6ah: MOV P, #00h ||
F 8 il code: 0adh: LCALL mainglse Q % rew
naingtl: wait(rhythm[blint Lvdebug. cimaingSe: blink=C ER N R R ORI
= S Lydebug. cimaing5o: led( 0 waini) [.\debug.c:63]
nain#ed: ledi0):/* turn LI j Lydebug. o led#d3: if (ate
T1 | .vdebug.c:led#d4d: Pl C
|S = | Trace buffer overflow ---
hvdebug. ciwait#34406h: b |
hvdebug. ciwait#37: h -
| _Ewee | hat || . = | 2]+

| 3

Click in a different source code line in order to disable the
selection of the variable "Blink".
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4.6.2 Breakpoints

In the Source window debug.c you will find a green button in front of
each code line. You can insert a breakpoint to any desired code line
by clicking on the green button.

Click on the green button in the source code line
“if (blink > (sizeof (rhythm)/2)-1) blink = 0;% The green button
will change to a red button which indicates a breakpoint has been
inserted in this code line.

'#; CrossView Pro 8051 [DEMD) - debug.abs M=
File Edit Search Hun Debug Data Options Yiew ‘Window Help

IlElBemrﬂmﬁﬁ_ = |:_ @M .snc VI%I,

LOAD LOAD SRC HALT RESET REEZET START GO STEP STEP ISTEP IS’TEP BP ASRT MCR SEI'UF SETUFP SEI'UF gﬂ{l[‘ SETUPF HE

B souce - dobupc Wk T

P i = = o RO =00 Rl =00
#Q‘Q;ﬁusizﬂcs%mos@%@s@@—lmm . |
HALT SYNC START GO GO STEP STEP EXPR EXPR FUNC CHAR CHAR EDIT  EDI

e =M 7 -FTHR
IBS jl code:057h jl main jl Saurce lines jl Sour B =00 DPTR=HHENN

Bon36fc

EIW | 0.003= wait (rhythu[blink]) ;
[E[ | 0.000% led(0) ;/* turn LED off#/

A
@ | 0.000% wait{rhythm[blink]) ; NEW TEM mEM SET
[EI[ | 0.000% hlink++; hlink/n : 0
@I | o.o00% 77 if{biink > {Sizent (thythu)/2i-i] BLink =0i oo

Er | 0.000% |}

Ll — | o

I =1 pmimip] - Stack =10l x|
code: O6ah: Moy PSW, #0004
> i LCALL  waing5e ® rew
naing6: led(0):/* turn LED off* ydebug. o:maing5e: blip OF' CALL SBP  @ITK @3TK
» code:0x57 bi ydebug., cinaing59: 1 | 0 main() [.vdebug.c:62
main#6d bi j hvdebug. o led#ds: if§
i Jhvdebug. ot led#dd: b
3 «| |--- Trace buffer overflow --- B
code:0:57 bi - Lhdebug. ciwait#34+06h:
f Ydebug. crwaic#3? I

g1 SRR " o

« Now click on the Continue executiori&] icon. The program

will run and stop at the breakpoint.
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'&; CrossYiew Pro 8051 (DEMO]) - debug.abs = 2] x]
File Edit Search Hun Debug Data Options Wiew “Window Help

ElFL & 8 2 rA s 2 7055 303 @ 2 2 g Ex@ =g

LOAD LOAD SRC HALT RESET RESET START GO STEP STEP ISTEP ISTEP BP ASRT MCR SETUF SETUP SEI'UF F SETUF HE

Source : debug.c ;IEIEI

& Reagister

; . - - — - o4l RO =00 Rl =00
P\‘R ﬁ _ﬁ I:E b= ) q :)s D% @ A R4 =ea RS =60
HALT EYNC START GO GO STEP STEP EXPR EXPR FUNC CHAR CHAR EDIT E N -0l B -00

PC  =00000057 SCHNT=006d£215
cy ac £0 R5=0 ov £1 P

I 2] jl code:057h jl tain jl Source lines jl 5

[El[W | 0.000% led(l):/* turn LED on */
BV |0.001%
ElV | 0. 0002

wait({rhythu[blink]);

led(0);/* turn LED off*/ Data (O[]

. . S
[Elw | 0.001% wait(rhythu[blink]); NEW £ [TEM MEM SET oLo
EIv | 0.0012 blink+t:

OLD  blink/n :

C 0.000% §
B 5 WATCH blink/n :

Er | 0.o000% |3
1] |

if (blink >

[sizeof (rhythm) /2)-1) blink =0;

W T
hvdebug. crwait#37: B ;I
waingssd bi d ——- Trace buffer overflow —-- ﬁ Q ﬁ % row
= C Lhvdebug, crwait#34+0dh: f EP+ CALL +BP @3ITK @3TK
.\c.lehug.c:main#SS: ) ) if (}?'u.' ydebug. ciwait#3T: 1 0 main(] [.\debug. o168]
nainges: if (blink > tsuj vdebug. crmaing67: bli
Tl [--- continue ---

|C = Nvdebug, crwai t#34+0dh: f

hvdebug. crwait#37: h ||
I ﬂlil .‘\Idehug.c::mlaln#li?: hl;::j ‘I Ij Y|
4]

| 3

* Notice the changes of the variable "Blink" in the Data window.
The value of thisvariable is updated in the “Watch blink/n : “ line
while the “Show blink/n : “ line only indicates that the value has
changed by adding the prefix OLD. No update of the variable
valueisshowninthisline.
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4.6.3 Exiting CrossView Pro

* Open the File\Exit menu from the EDE tool bar to close the
current CrossView Pro debug session.

Save Dptions | x| |
—Save

W Desktop and target settings
[~ Macros: j

[ Autoload macros

— &t CrossYiew startup

[ Load debug infa: Ic:\phyhasic\pc-pB?CEm \demus'\tasking_new'\j

[ CrossView playback:

[~ Emulstor playback:

[T Record commands:

[ Raw 140 log;

[T GDI Accesses log;

I S e s s

|
|
|
™ Command 140 log; I
|
|

Help... | Bratse,,. | E =it I Cancel |

* Click on the Exit button in the Save Option menu to exit
CrossView Pro.
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4.7 Changing Target Settingsfor the" Final Version"

After successfully debugging the program, next change the target
settings in order to create an Intel hexfile. This can then be
downloaded to the Flash memory of the phyCORE-P89C51RD2.

* Openthe EDE\Linker Options menu from the EDE menu bar.

Format | Lu:u:atingl Memu:ur_l,ll Bank. Switchingl Stackx’Heapl Misz I
— Dutput Format
W EEE-G95 for emulators and TASKING CrossView Pro [ abs}
[~ A.0UT intemal farmmat [ out)
[~ Matorola 5 records for EPROM programmers [.sre)
¥ Intel HEX records for EPROM programmers [Lhex]
™ Intel OMFST faor emulators [ 051]
It e e e e

LI Ok I Cancel | Defaults | Help |

o Activate the Intel HEX records for EPROM programmers
checkbox and click on OK to save these settings.

» Click on the Execute ‘Rebuild’ Comman icon a the EDE
tool bar or open the Project menu and select Rebuild.

« Download the created Debug.hex file (located in
C:\PHYBasic\pC-P89C51RD2\Demos\Tasking\Debug) to the
Flash memory. For general download procedure information refer
to sections 2.2 through 2.4

» Press the Reset button S2 on the Development Board to start the
program.

* Now you can watch your final debug example execute. The
program will flash the LED D3 with alternating on and off
duration.
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5 Advanced User Information

This section provides advanced information for successful operation
of the phyCORE-P89C51RD2 in conjunction with the Tasking tool
chain.

5.1 FlashToolsfor On-Chip Flash

Flash is a highly functional means of storing non-volatile data. One of
its advantages, among many others, is the possibility of on-board
progamming. Programming tools for the on-chip Flash memory are
included with the phyCORE-P89C51RD2. This includes the on-chip
Flash with a Boot Loader and a counterpart PC-based software
serving as the user interface. Once the Boot Loader communicates
with the PC-based software, FlashTools for on-chip Flash alows
download of user code from a host-PC into the on-chip Flash.
Additionally, the reprogrammable Flash memory on the
phyCORE-P89C51RD2 allows you to easily update your own code
and the target application in which the phyCORE-P89C51RD2 has
been implemented.

For more information on how to render the phyCORE-P89C51RD2
into Flash programming mode refer to the applicable section of the
phyCORE-P89C51Rx2 Hardware Manual .
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5.2 Cstart.asm

The code within the assembly file Project_cstart.asm initializes the
target hardware for your C project. Thisincludes setting of the system
stack, initialization of variables and clearing of memory areas.

The Project _cstart.asm routines always start at code memory
address 0x0000. This is where the reset vector with the jump
instruction to the actual Project_cstart.asm initialization functions is
located. Following a hardware or software reset, the microcontroller
starts execution at address 0x0000 and then jumps to the start-up
routines location configured by the reset vector. 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 in EDE|Processor Options.

The Project_cstart.asm file is automatically generated every time a
new project is created if the checkboxes Generate Sartup und Add
startup code are activate. These options are available in the Startup
tabsheet accessible within the EDE\Processor Options... menu. If no
Project_cstart.asm fileisincluded in your project you can add the file
cstart.asm which is located in the \lib folder within the Tasking
installation directory.
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5.3 Linking and L ocating

The Linker must combine several relocatable 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 and data
to fixed address locations within the address space in regards to the
memory types of the phyCORE-P89C51RD2. XDAT segments
aways must be located to Random Access Memory (e.g. RAM),
CODE segments should be located to non-volatile memory (e.g.
Flash). The 8051 family supports a Harvard memory architecture that
distinguishes between non-volatile and randomly accessible memory
and has two physically different signals for separate fetching of data
and code.

The Tasking tool chain distinguishes the following segment types:

» CODE: code

 XDAT: external data (max. 64 kByte)

« DATA: direct addressable on-chip data (max. 128 Byte)
 IDATA: indirect addressable on-chip data (max. 256 Byte)
 BIT: bit-addressabl e on-chip data (max. 128-hits)

The segment types DATA, IDATA and BIT always reside in the
on-chip RAM of the controller. CODE resides in the on-chip Flash of
the PBOC51RD2 controller as no external Flash is available on the
phyCORE module.

The segment type XDAT will usualy reside in the externa RAM
device.

To ensure proper execution of your application, it is required that all
XDAT segments are located to the externa RAM of the
phyCORE-P89C51RD2 and that all CODE segments are located to
the on-chip Flash memory of the phyCORE-P89C51RD2.
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The standard configuration of the phyCORE-P89C51RD2 is not
populated with external Flash and instead offers 64 kByte of internal
Flash on the PBOC51RD2 controller.

The RAM will be addressable at 0x0000 to OxO3FF (internal XRAM)
or 0x0000 to Ox7FFF (external RAM). This default runtime memory
model actually requires no additional linker settings because both
RAM and Flash start at 0Ox0000. This is also the default start address
of the linkers segment types.

Since you cannot define any end address you should always ensure
that the size of the segments fits within the available size of the
mounted memory devices. For instance all XDAT segments should
end below OxO3FF (or Ox7FFF if a 32 kByte externa RAM is
available). We recommend generation of a *.151 map file for your
project and inspection of the memory map information within this
file.
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