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Introduction

1 Introduction to the Rapid Development Kit

ThisQuickStart provides:

general information on the PHY TEC phyCORE-P87C591 Single
Board Computer (SBC)

an overview of Raisonance’s Integrated Development
Environment (RIDE) for 51+XA, and

instructions on how to run example programs on the
phCORE-P87C591, mounted on the PHYTEC phyCORE
Development Board LD 5V, in conjunction with RIDE for 51+XA

Please refer to thehyCORE-P8xC591 Hardware Mandal specific
information on such board-level features jasper configuration
memory mappin@ndpin layout Selecting the links on the electronic
version of this document links to the applicable section of the
phCORE-P8xC591 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-P8xC591 Hardware Manuaand
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 three example programs
enabling quick out-of-the box start-up of the phyCORE-P87C591
in conjunction with the Raisonance Integrated Development
Environment (RIDE) for 51+XA

© PHYTEC Mefitechnik GmbH 2002 L-586e_2 1
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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 three example
programs enabling quick out-of-the box start-up of the
phyCORE-P87C591 in conjunction with the Raisonance Integrated
Development Environment (RIDE) for 51+XA. It is structured as
follows:

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 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
phyCORE-P87C591 using the Raisonance tool chain and
FlashTools98.

3) The "Debugging” section provides a third example
program - “Debug” - to demonstrate monitoring of the board and
simple debug functions using the Raisonance RIDE 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-P87C591 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

RAISONANCE

http://www.raisonance.com or -http://www.amrai.con{US)
support@raisonance.comor - support@amrai.corlS)
support@raisonance.(Europe)
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1.4 TheP PHYTEC phyCORE-P87C591

The phyCORE-P87C591 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 P87C591 controller, featuring a 6-channel on-chip
A/D-converter with  10-bit resolution and an integrated
CAN controller.

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-P87C591 to be plugged like a “big chip” into target
hardware.

The standard memory configuration of the phyCORE-P87C591
features 128 kByte external SRAM and 128 kByte external Flash for
code storage (64 kByte for FlashTools firmware and 64 kByte for
storage of user code). The Flash device 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 and
operates within a standard industrial range of 0 to +70 degrees C. It
requires only a 250 mA power source.

PHYTEC FlashTools98 enables easy on-board download of user
programs.
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phyCORE-P87C591 Technical Highlights

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

populated with an 44-pin packaged (PLCC) Philips
8051-compatible P87C591 controller featuring 2.0B on-chip CAN
with extended Philips PeliCAN

instruction cycle time of 375 ns at 16 MHz clock speed
(no internal clock prescaler)

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 seriad interface

2.0B CAN bus interface supporting 11-bit and 29-bit message
identifiers

6-channel on-chip A/D converter with 10-bit resolution

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

operates  in a temperature range @ of 0... 70°C
(optional -40... 85°C 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)

6 © PHYTEC Meftechnik GmbH 2002 L-586e_2



Introduction

1.5 TheRaisonance Integrated Development Environment
(RIDE) for 51+XA

The Raisonance tool chain fully supports the entire Philips XA and
8051 derivative microcontroller families. It includes an ANSI-C
compiler, macroassembler, linker/locator, simulator/debugger and
ROM monitor/debugger within the RIDE development environment.

From the unique RIDE user interface projects can be developed for an
application based either on an 8051 derivative, a XA derivative, or
both. Such flexibility makes migrating from 8-bit to 16-bit
architectures easier.

The Raisonance tool chain produces OMF object files that are
supported by most in-circuit emulators. The OMF-to-HEX utility
converts a Raisonance .aof format file into an Intel hexfile that is
suitable for programming into the external Flash on the PHYTEC
phyCORE-P87C591 target board.

The Raisonance tool chain consists of the following tools; al
integrated in RIDE:

o« C Compiler

* Assembler

« RTOS

* Linker/Locator

» Simulator/Debugger
* ROM Monitor

All these tools and many utility programs are available in two
versions. as Win32 DLL called internally from RIDE, and DOS-based
executables (*.exe) that can be called externally. These two versions
are strictly equivalent regarding the generated code.

© PHYTEC Mefitechnik GmbH 2002 L-586e_2 7
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The evaluation version of the RIDE development environment is
limited in manipulable code size as follows:

» 4 KkBytefor the 8051.
» 8KkBytefor the XA.

Other than these restrictions, the evaluation tool chain functions
exactly as the full version does, enabling full evaluation of the
features and functionality of Raisonance development tools. This
demo version can be upgraded by entering a serial number.

Raisonance I ntegrated Development Environment (RIDE)

RIDE is a Windows-based Graphica User Interface for all
Raisonance tools. All compiler, assembler, linker/locator and
debugger options are configured with simple mouse clicks. RIDE runs
under Windows 95/98/2000 and NT.

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

RC51 C Compiler

The RC51 compiler and MA51 assembler are designed specifically
for 8051 controllers.

The Raisonance RC51 compiler provides the fastest and smallest code
using industry benchmarks.

The Getting Started Guide from Raisonance provides more
information on these tools. It also includes an introduction on
‘Migrating from the 8051 to the XA'.

8 © PHYTEC Meftechnik GmbH 2002 L-586e_2
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Debug Environment

RIDE includes a simulator/debugger and a ROM Monitor that
supports debugging either via software on a host-PC or in target
hardware. All the debugging functions are enabled in the demo
version with the same restrictions in manipulable code size as
follows:

» 4 kBytefor the 8051,
» 8kBytefor the XA (Page Zero mode only).

© PHYTEC Mefitechnik GmbH 2002 L-586e_2 9
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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 FlashTools98 for Windows download utility

* interfacing the phyCORE-P87C591, 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 external Flash memory using FlashTools98

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-586e 2 11
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The following window appears:

All you need'for Rapid Deve]opment

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.

12 © PHYTEC MeRtechnik GmbH 2002  L-586e_2
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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 |

C:"PHYB asic Browse. .. |

" Destination Folder

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 Products wou want to install, clear the
products vou do not want ta install.

LCompaonents

[ phyCORE-PHACST 0k | =]
| phyCORE-FaHx 0K

I phyCORE -PEACAGK 0K

| phyCORE-PEOCST k2 0K

¥ phyCORE-FE7LE51

— Description

Inzstalls the components for the m
phyCORE-FE7CES

Space Required:; 0k
Space Available: 2462648 F,

< Back | Mext > | 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.

© PHYTEC MeRtechnik GmbH 2002  L-586e 2 13
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All software and tools for this phyCORE-P87C591 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-P87C591 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.

» Click on Finish to complete the installation of PHY TEC products.

14 © PHYTEC MeRtechnik GmbH 2002  L-586e 2
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* In the next window, choose to install the Raisonance Software
Development tool chain for 51 + XAL,

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 Raisonance tool chain must be installed to ensure
successful completion of this QuickStart Instruction. Failure to install
the proper software could lead to possible version conflicts, resulting
in functional problems.

We recommend that you install the Raisonance tool chain from the
Spectrum CD-ROM even if other versions of RIDE is 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 Raisonance
tool chain. The default location is C:\Ride.

1. If installing a different software development tool chaiease refer to the applicable
version of the QuickStart manual.
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The applicable Raisonance Software Development tool chain for
51+XA will beinstalled to your hard drive. Additional software, such
as Adobe Acrobat Reader, will also be offered for installation.

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

Install i

Setup has detected that the FlazhT ool=38 Saoftware
iz required to carry out QuickStart Instructions
for the inztalled B apid Development Kits.

MOTE: In order to zucceed when carying out the
CluickStart Ingtructions from this CO-FORM pou must
alzo inztall the appropriate FlazhT ools Software
included on this CD-ROM.

Do you want to install the FlashT oolz93 Saoftware
fram thiz CO-ROM 2

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.

Inztall |

Setup haz detected that you have installed manuals
for zame modules.

MOTE:
T view them pau must uze Acrobat Beader W4.05
ar higher.

Do you want to install Acrobat Reader W4.05

from thiz CO-ROM 7
Mo |

16 © PHYTEC MeRtechnik GmbH 2002  L-586e 2
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 Decide if you want to begin the QuickStart

I nstruction

immediately by selecting the appropriate checkbox and click on

Finish to complete the installation.

Setup Complete

Setup has finizhed instaling PHYTEC products an yaour
camputer.

You can immediately beain the QuickStart Instructions for the
PHYTEL products.

¥ Yes, | want to begin DuickStart [nstuctions

Click. Finizh to complete Setup.

< Earck I Finish I

© PHYTEC Mefitechnik GmbH 2002 L-586e_2
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2.2 Interfacing the phyCORE-P87C591 to a Host-PC

Connecting the phyCORE-P87C591, 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-P87C591 onto the phyCORE Devel opment

Board LD 5V

18
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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.

[R5

JP9

() P19 gf

1]
@a] VP17

[
e JP40
JP41

VGl

Connector

JP374

X5 GND

$¥ls

Q 00O

JP36

JP38

X
o

0000000000000 00
0000000000000 00
0000000000000 00
Pin Header Receptacles
for phyCORE—Module

[¢]
[¢]
[¢]

000

58
oooooooooooooooooooooooo

33
588888088 880888832338888]

align module

oo
00
oo
X6

left

VG96

0000000000000 000000O0OO0000
0000000000000 00OO0OOOOO00O0
0000000000000 0OOOOOOOOOOO

PHYTEC Messtechmik GmbH
1184 Developmentboard phyCORE LD 5V

I’o

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

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).

'OOOOOOOOOOOOOOOOO 000
0000000000000 000

000

O 000
O 000
] [eJe)e]

X2 X2 - |

| A
B

I/
o
D

Figure 2:

Polarity: R +
> 500 mA ' 7 3:5mm
/ -
GND

Figure3:  Power Connector

Simultaneously press theeset (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.

19
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This sequence of pressing and releasing the Reset (S2) and Boot (S1)
button renders the phyCORE-P87C591 into the Flash programming
mode (FPM). Use of FlashTools98 aways requires the
phyCORE-P87C591 to be in FPM. See section 2.4,“Downloading
Example Code with FlashTool$br 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-P87C591. This phyCORE modul e/phyCORE Devel opment
Board LD 5V combination is also referred to as “target hardware”.

2.3 Starting PHYTEC FlashTools98 for Windows

FlashTools98 should have been installed during the initial setup
procedure as describedsection 2.1. If not, you can manually install

it using thesetup.exe file located in thaSoftware\Flasht98\ folder of
your PHYTEC Spectrum CD.

FlashTools98 for Windows is a utility program that allows download
of user code in Intet.hex file format from a host-PC to a PHYTEC
SBC via an RS-232 connection.

FlashTools98 consists of firmware resident in the external Flash and
corresponding software installed on the host-PC. Proper connection of
a PHYTEC 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 FlashTools

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

The Communication Setup tab of the FlashTools98 tabsheet
window will now appear. Here you can specify connection
properties to the phy CORE-P87C591.

# PHYTEC FlashTools 98 == 3
Ele ‘“iew Connection Help
Serial Interface
il Bt
( [com 1 -1 | | [ ssBad 7]

Dizconneck | Connect |

Choose the correct serial port for your host-PC and a 9,600 baud
rate.

Note:
Always ensure that the phyCORE-P87C591 is in Flash
programming mode before pressing the Connect button.

Click the Connect button to establish connection to the target
hardware.
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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 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.

Returning to the FlashTool98 tabsheet 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 [_ (=] =]
File “iew Connection Help
e | z2e e 22 = Q0|
FElash Information | Protected Area Information | Sector Utilities |
Bank Utiltiez | File Download | Communication Setup
Bankszelection
Active Bank iz :
Bank #1 iz mapped to Address Area 00010000k - 0001 FFFFR j
Bank Eraze
Bank | mapped to Address Area | including Sectors | Status
Bank #0 00000000k - 0000FFFFh #0
Bank #1 00010000k - 0001FFFFh #4
Eraze Bank(z) |
| Connection : COM2,3600,8,N,1

2:  The number of banks shown on tBank Utilities tabsheet varies depending on the size and
type of the Flash mounted on the phyCORE-P87C591.
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Flash Information3 shows Flash type, sector and address ranges in
Flash memory:

M= E3

90

Communication Setup |

# PHYTEC FlashT ools 98
File

i =] 2ls =le o 2|2 &

Bank Utilitiez |

“Wiew Connection Help

File Download

Frotected Area Information | Sector Utilities
rFlash Informatior
Manufacturer Code 20H Memory Size 128 KB
Device Code 01H Sector Size 4000H
Flashtype AMD 29F010 Sectors 8
Mode external Flash
—Address Information
Sectar Address-Range -
Sector §0 00000000k - 00003FFFh
Sector #1 00004000k - Q0007FFFh
Sector §2 00008000k - D000BFFFR
Sector §3 0000C000k - O000FFFFR —
Sector #4 00070000k - 0007 3FFFh
Sector #5 00014000k - 0001 7FFFh LI

|Connection : COMZ.9500,8.M.1

Communication Setup allows selection of the serial port and speed
before the communication is initialized, or to disconnect the ongoing
communication:

# PHYTEC FlashTools 98 [_[E)=]
File  Wiew Connection Help
T =] =)
fle-|lzsme-| 4= 9.6
Flash Information | Protected Area Information | Sector Utilities |

Bank Utilities | File Download Communication Setup

Serial Interface

IEDM‘I 'l

"PDII—

I 9600 Baud 'l

"B audrate————————————————

Dizconnect |

Cannect

{Connection : COM1.9600.8.N.1

the Flash mounted on the phyCORE-P87C591.

The appearance of thidash Information tabsheet varies depending on the size and type of
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File Download downloads specified hexfiles to the target hardware:

# PHYTEC FlashT ools 98 = E3

File “iew Connection Help

NENEEET EEEE 5P

Flash Infarmation | EBrotected Area Information I Sector Utilities I

Bank Utilities File Download | Communication Setup

Download |

Filename : Hello. hex |

Filetype : Standard Intel Hex File i

Filesize 7303 Bytes ‘

|

|

Download |

| Connection : COM1,9600,8.N.1

Protected Areas Information shows protected areas of Flash memory:

# PHYTEC FlashTools 98 |- (O] x]

File “iew Connection Help
2| &) 0o

nl=sl 28 me | 2

Bank Utilities | File D ownload | Communication Setup I
Flazh Information Protected Area Information | Sector Utilities

~Praotected Areas Informatior

Fratection | AddrezsRange |
Protected Area #0 00000000H - 0000FFFFH

Mo Access Areas Informatior

Fratection | AddrezsFange

| Connection : COM2,3600,8.N,1
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Sector Utilitiest enable erasure and status check of individual sectors
of Flash memory specified by the user:

# PHYTEC FlashTools 98 [_ (=1 X]
File “iew Connection Help
=R EE = = 9 0|
Bank Utiities | File Download | Communication Setup |
FElash Information | Protected Area Information Sector Utilities
—Sechor Status Informatior
Sector | Address-Range | Protection | Status |
Sector #0 00000000k - 00003FFFh Software hot available
Sectar #1 00004000k - 00007FFFh Software ot available
Sector #2 00002000k - 0000BFFFR Software hot available
Sector #3 0000000k - 0000FFFFR Software hot available
Sector #4 00010000k - 0001 3FFFh unprotected nat available
Sector #5 00014000k - 0001 7FFFR unprotected nat available
Sector #E 00018000k - DO EBFFFR unprotected not available
Sector #7 0001000k - 0001FFFFR unprotected nat available
Sector Blank Check Eraze Sectorz]
| Connection : COM2,9600,8.M.1

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).

* Returning to the FlashTools98 tabsheet, choos@®ahk Utilities
tab, highlightBank #1 within the Bank Erase section, and click on
the Erase Bank(s) button to erase this memory bank.

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

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

4. The appearance of the Sector Utilities tabsheet varies depending on the size and type of the
Flash mounted on the phy CORE-P87C591.
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The hexfile has aready been installed to your hard drive during the
installation procedure.

Browse to the correct drive and path for the phyCORE-P87C591
Demo folder (default location
C:\PHYBasic\pC-P87C591\Demos\Raisonance\Blinky\Blinky.hex)
and click Open.

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

Download

Filenarme :  Blinky hex
Filetype : Standard Intel Hex File
Filesize : 314 Bytes

STATUS

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

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 thBank Utilities tab from the
FlashTools98 tabsheet, highligBank #1 and erase the 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
FlashTools98 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 FlashTools98.

26
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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 FlashTools98
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 FlashTools98.

At the Communication Setup tab of the FlashTools98 tabsheet,
specify the proper serial port and transmission speed (9,600 baud)
for communication between host-PC and target hardware and click
the Connect button to establish connection to the target hardware.
Returning to the FlashTools98 tabsheet, choos®ahk Utilities

tab, highlightBank #1 within the Bank Erase section, and click on

the Erase Bank(s) button to erase this memory bank.

Wait until the status check in the lower left corner of the
FlashTools98 tabsheet 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.
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The demo hexfile has aready been installed to your hard drive during
the installation procedure.

Browse to the correct drive and path for the phyCORE-P87C591
Demo folder (default location
C:\PHYBasic\pC-P87C591\Demos\Raisonance\Hello\Hello.hex)
and click Open.

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

Download

Filename:  Hello.hex
Filetype : Standard Intel Hex File
Filesize : 2153 Bytes

STATUS
0% INNNEEEN 1007

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

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 thBank Utilities tab from the
FlashTools98 tabsheet, highligBank #1 and erase the 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
FlashTools98 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 FlashTools98.

28
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Monitoring the execution of the Hello demo requires use of aterminal
program, such as the HyperTerminal program included within
Windows.

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

* The HyperTerminal main window will now appears:

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

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

hticor. dil

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

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

Connection Description EHE

Enter a name and choose an icon for the connection:

Mame:

lcon:

Cancel I

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

The HyperTermina window has a different appearance for different versions of Windows.
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» The COM Direct Properties window will now appear. Specify
Direct to COM1/COM2 under the Connect Using pull-down menu
(be sure to indicate the correct COM setting for your system).

COM Direct Properties EHE

Connect To I Settings I

<7 23 COM Direct Change lcan... |

Country code: IGerman_l,l [43) j

Enter the area code without the long-distance prefis.

Area code: IUB'I )|

Phone number: I

Connect using: I Direct ta Coml j

¥ | L= cotntmicade et areajcads
= | Bledisllon busy

QK | Cancel |

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

COM1 Properties EHE
Port Settings I
Bitz per zecond: ISBDD j
Diata bitz: IB j
Parity: INone j
Stop bits: |1 j
Flow contral:

Advanced... | BRestare Defaults |
oK I Cancel | Lal |

* Then set the following COM parameters. Bits per second = 9600;
Data bits = 8; Parity = None; Stop Bits = 1; Flow Control = None.
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» Selecting OK advances you to the COM Direct—HyperTerminal
monitoring window. Notice the connection status report in the
lower left corner of the window.

#g COM Direct - HyperT erminal

File Edit “iew LCal Transfer Help
B
|
4] | 2
Disconnec ted [uto detect [Auto detect SCROLL  [CAPS [NUM [Captuie  [Pintec

* 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-P87C591 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.

« Click the disconnecticoig] 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 Morelnvolved

What you will learn with this example:

* how to start the Raisonance tool chain

 how to configure the Raisonance tools within the Integrated
Development Environment (RIDE) for 51+XA demo version

* 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 Starting the Raisonance Tool Chain

The Raisonance Integrated Development Environment (RIDE) for
51+XA demo 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 install.exe
from within the \Software\Raisonance folder of your PHYTEC
Spectrum CD.

Note:

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

o Start the tool chain by selecting Ride IDE from within the
Programs|Raisonance Kit program group.

After you start RIDE, the window shown below appears. From this
window you can create projects, edit files, configure tools, compile,
assemble, link and debug.
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~aRIDE _[5] x]

File Edit Search Poject Tool Wiew Debug Options RideScrpt ‘Window Help

= e || SR

(NS [NOW [CoPs.

3.2 Creating a New Project and Adding an Existing Source
File

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

» To create a new project file open the Project menu and choose
New within the RIDE menu bar. The window as shown below

appears.

@’ Mew Project K

M arme: Ic:'\ride\e:-:amples\nnname.|:|ri

Directony:  c:hidehexamplesh

[]

Ok I Lancel | Browsze | Help |
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» Make sure that the correct architecture Type is selected. For this
example select 80C51 (XA may be currently selected).

e Click on the Browse button and change to the project directory
created by the installation procedure (default location
C:\PHYBasic\pC-P87C591\Demos\Raisonance\Blinky2

* In the text field File name’, enter the file name of the project you
are creating. For this example, enter the nBineky?2.

Lack i [ 4 Birko? = =i
File name: IBIink_l,-2 Open I
Files of type: | Praject Files(*.PRJ) =] Cancel |
» Click onOpen.
@’ Mew Project E1E3

Mame: Ic:'\ph_l,lbasic\pc-pﬂ?cEm Ydemostraisonancetblink

Directany: b Mblinky2s

Type:  [a0C51 =l

Click onOK in theNew Project window.
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» Thefollowing window will appear:

~@ RIDE - c:\phybasic\pc-pB7c591\demosiraisonanceiblinky2\blinky2. prj

File Edt Search Project Tool ‘iew Debug Options  RideScipt Window Help

Jerms g | PR £ || B 5605

Proizot | Debugger |

i CAPHYBASICAPC-PATCEITLDEMOS YA SONAHCEBLINKY 2\BLINKY 2 A(

Make | Debug ~Grep IScliDL |

L | A |5
[ [ [0 [INS” [NUM [CePs

» From here, you will be able to add various files to your project.

~@RIDE - c:\phybasic\pc-pB7c591\demosiraisonance\blinky24blinky2. prj

Fie Edt Search | Projgct Tool View Debug Options RideScopt Window Help

Recent Projects
[enEs E

T | Hew
Open
Cloze
Save

Mew application
lication AltHns
Delete node AlteDel

Tiramslate PAllen e
Link. blinky2. acf Ctrl+Shift+F3
M ake all F3

Build all Shift+F3

Project IDebuggerI Make | Debug Grep |Scnpt |

|
~ [ C:APHYBASICAPC-PE7CRI1\DEMO SYRAISONANCEBLINKY 2ABLINKY 2.A0

gy I | Bl
|Addaf||e to the project | | 1:0 INS ML CaPs

* Open the Project menu and choose Add node Source/Application.
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* Thefollowing window will appear:

Lok in: Ia Blinky2 j ﬁl
Blinky2

File name: | Open I
Filez of type: ISnuru:e[".u:;“.h;".551;“.:-:51;“.inu:;“.$n:] j Cancel |

» Select the file Blinky2.c in the Add File window and click on

~a: RIDE - c:\phybasic\pc-p87c5H91\demos\raisonanceblinky2\blinky2_prj - [c:\.. \demos\raisonance\blinky24blinky2.c]

Eifile Edit Search Project Tool “iew Debug Options RideScrpt ‘window Help _|ﬁ'|5|
B B B AEE
|2BmEe | [EEe e aY > |

= 7 |
/% TITLE Dewo Program for LED control L7
i )
AL Functional Description. */
i Thiz iz & demonstration of how to control peripheral dewices 7
i on the phyC0ORE Dewelopment Board. i
/% The "Elinky"™ example blinks the LED D3 on the Dewelopment wS
i Eoard. LED D3 iz located to the push buttons E0OT and RESET. +/
i i
/T2, Modification History. +/
A E. Hackl 01511519, #1.000, new. A
i i
A NOTICE: Copyright (C) 2001 PHYTEC Technologie Holding 4G 4
i i
A4, Build Environment. i
£ Raisonance Software Dewelopment Tools for S051+¥A, RIDE V&.1.5%/7
i *
£
#include <reg5l.hs /% include 8051 header file */
#define LED_ADE OxFDAO0 A% hddress of ext. Port D generated?®/
A* with /C31 and A5=1 4
at LED_ADE xdata unsigmed int LED; 47 LED absolute declaration i

-

4 | _’l_l

i

Froject | Debuggerl Make I Debug ~ Grep IScript I
|

EI----?_E C:APHYBASICAPC-PBFCES14DEMOSARAISONANCE BLIMNKY 2\BLINKY 2.A0
o blinky2.c [ACS1] code=0 const=0 xdata=0 pdata=0 data=0 idata=0 bit=0

sl | G

| | [ 724 N5 [NOM [CoFs

At this point you have created a project called blinky2.prj and added

an existing C source file called blinky2.c.

The next step is to modify the C source before building your project.

Thisincludes compiling, linking, locating and creating the hexfile.
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3.3 Modifying the Source Code

» The source file blinky2.c is now open within the RIDE editor. If
you closed the file, double click on the reference inside the project
tree.

» Locate the following code section. Modify the section shown
below (the values shown in bold and italic font) from the original
counts to the indicated values:

while (1) /* 1 oop forever */
LED = LED & OXFE; /* output over PD port to LED D3 */

/* Bit 1 of port PD = LED D3 = of f*/

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

LED = LED | 0x01; /* output over PD port to LED D3 */

/* Bit 1 of port PD = LED D3 = on */

for (i=0; i< 40000; i++) /* delay for 40000 counts */
wait (); [* call wait function */

} /* end of while(1) */

} /* ECF */

Thiswill change the LED on/off ratio.

3.4 Savingthe Modifications

» Savethe modified file by choosing File|Save or by clicking the
Saveicon 3.
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3.5 Setting Tool Chain Options

Raisonance tools include a Make utility that controls compiling and
linking of various source files. 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. RIDE alows you to
set various options with mouse clicks and these are all saved in your
project file.

Note:

In most cases, options can be set at the project level. However,
specific local options sometimes have to be set up differently when a
file or a group of files require special options. In this case, a popup
menu allows you to specify options at the level of the node.

To configurethe Target:

* Open the Options|Target menu and select the 8xC591 as shown
below:

Type of project

| Type:

& Harvard architecture  Yon Neumann architecture

Tools mode
’7 [~ Case sensitive

"Architecture Type ‘

)

[ Generate PostOptimizing information

‘ Target: axCh31 j
B

BxCh1Rx2
BxCh2

I BxCh28
QK Cancel 3uCHED
BxChI2

axCES2
/% include 8051 header file SuCREx -

» Click on OK to save the configuration.
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To configurethe RC51 Compiler:

Open the Optiong|Project|RC51 menu and choose Memory Model.
Select the Large memory model and activate the checkbox
Component with XRAM under Special features and keep the other
RCb51 options at their default settings.

Options:

[+ Erwironment

- Directones

[=- RCA1
- Source

- Floating paoint

- Code generation

- Defines

- Ligting

- Object

- Memary Model

- Registers

- Optimizer

- Meszages

[+ MAS1

- 51

[+ CodeCompreszors

— Memor model
= Tiny = Small

" Compact (% J:arge " Huge

— External stack
™ Use extemnal stack

— Special features
W Companent with P& [Philps 820592, 80528, ..

—&dvanced features
' Mone
" Philips Companent with Dual DFTR [29C51R02 like]
" Dusl DPTR Dallaz/aMD ¢ Dual DPTR ATMEL
" BOCE 7

Defaults | LCancel | Help |

Click on OK to save these settings.
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To configurethe LX51 Linker/L ocator :

* Open the Options|Project menu and choose LX51\Linker.

* Check that the Generate an Intel Hex file checkbox is active. This
option should be enabled by defauit.

» All others options are correct to run our first example. Click on
OK to save the configurations.

Dptions: -
- — Libraries
- Olbject -l ¥ RCETxLIE
- Memory Model
- Registers — Miscellaneous :
- Optirnizer Fiam zize oe6 | W Generate an lrtel Hes file
- Messages Initialized Fam size o6 | I Generate a Binary file
£ M5l [g]pnntf butfer size 16 ¥ Include Debug Info.
- Source .
o Ger Erfizie] dhael: s 556 | el FastEptinte,
- Ligting Initial swalue of Timer] I:I:-:IEE!
- Object -
B} L5 — Starting addrezzes
Code [0-FFFF[; [0000  Idata [0-FF[ {0000 Bt [OFFL; (0000
- Listing ¥data [D-FFFFL; [0000  Data [0FFL: o000
- Bank gwitching
- Flash —&bsolute segments offzet
- Femel Code [0-FFFF[: (0000
- ROM-Manitor -
- Muore LI
Ok Defaults | LCancel | Help |

The linker/locator options are now suitable for the Blinky2 project,
enabling you to build an absolute object file (*.aof) and a hexfile.
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3.6 Building the Project

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

* Click on the ‘Make Al Commandcon %t from the RIDE
toolbar or open the Projectmenu and select Build All or Make All

If the program specified (Blinky2.c) contains any errors, they will be
shown in the Message Window at the bottom of the screen.

If there are no errors, the code is compiled and linked and the
executable code is ready to be downloaded to the module. The created
hexfile will have the name of the project with .hex as the filename
extension (in this case Blinky2.hex).

Note:

A machine-readable, executable hexfile has been created. Other files
(e.g. list files *.Ist and map files *.m51) are generated to help the
debugging or troubleshooting and error searching process.

» If alist of errors appears, double-click on the error to open the file
and locate the error. Use the editor to correct the error(s) in the
source code and (re-)build the project.
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3.7 Downloading the Output File

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 FlashTool s98.

At the Communication Setup tab of the FlashTools98 tabsheet,
specify the proper serial port and transmission speed (9,600 Baud)
for communication between host-PC and target hardware and click
the Connect button to establish connection to the target hardware.
Returning to the FlashTools98 tabsheet, choose the Bank Utilities
tab, highlight Bank #1 within the Bank Erase section, and click on
the Erase Bank(s) button to erase this memory bank.

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

Browse to the correct drive and path for the phyCORE-P87C591
Demo folder (default location
C:\PHYBasic\pC-P87C591\Demos\Raisonance\Blinky2\Blinky2.hex
and click Open.

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

Returning to the Communication tab, click on the Disconnect
button and exit FlashTool s98.

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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3.8 “Hello2”

A return to the “Hello” program allows a review of how to modify
source code, create and build a new project, and download the
resulting output file from the host-PC to the target hardware. For
detailed commentary on each step, described below in concise form,
refer back to the “Blinky2” example starting at section 3.2.

3.8.1 Creating a New Project

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

* Open the Project menu and create a new project called Hello2.pr|
within the existing project folder
C:\PHYBasic\pC-P87C591\Demos\Raisonance\Hello2
(default location) on your hard-drive. Select the 80C51
architecture for this project.

* Add Hello2.c and Serinit.c from within the project folder to the
project Hello2.prj.

* Savethe project.

At this point you have created a project called Hello2.prj consisting
of the C source files Hello2.c and Serinit.c.
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3.8.2 Modifying the Example Source

* Double-click the file Hello2.c from within the project window.
» Usethe editor to modify the printf command:

printf ("\x1AHello World\n")

to

printf ("\x1APHYTEC... Stick It In!'\n")
» Savethe modified file under the same name Hello2.c.

3.8.3 Setting Tool Chain Options

The same tool chain options can be used as for the Blinky2 project
described in section 3.5.

3.8.4 Building the New Project

e 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.

© PHYTEC MeRtechnik GmbH 2002  L-586e 2 45



phyCORE-P87C591 QuickStart Instructions

3.8.5 Downloading the Output File

* 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 FlashTools98.

e At the Communication Setup tab of the FlashTools98 tabshest,
specify the proper serial port and transmission speed (9,600 baud)
for communication between host-PC and target hardware and click
the Connect button to establish connection to the target hardware.

* Returning to the FlashTools98 tabsheet, choose the Bank Utilities
tab, highlight Bank #1 within the Bank Erase section, and click on
the Erase Bank(s) button to erase this memory bank.

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

* Browseto the correct drive and path for the phyCORE-P87C591
demo folder (default location
C:\PHYBasic\pC-P87C591\Demos\Raisonance\Hello2\Hello2.hex
directory (default location).

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

* Returning to the Communication tabsheet, click on the Disconnect
button and exit FlashTool s98.
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3.8.6 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-P87C591 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 Raisonance RIDE 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 Raisonance.

The Raisonance RIDE integrated debugger offers two operating
modes that can be selected in the Options\Project\L X51\ROM-
Monitor and Options\Debug dialog:

 The 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. RIDE simulates a wide
variety of peripherals, including the seria port, external 1/0, and
timers.

* The Real Mode, using either the Raisonance ROM monitor or an
In-Circuit Emulator, allows target-based debugging. When using
the ROM monitor, the debugger communicates with the target
hardware viaa monitor kernel that is running on the target system.

The following examples utilize the Real Mode/ROM monitor
interface.

Note:

Use of the monitor program requires protection (reservation) of some
controller resources, such as the serial interface, the seria interrupt
and timer 1. These resources are necessary to allow communication
between the monitor program on the target hardware and the RIDE
Debugger (refer to the Raisonance manuals for further information).
Do not use these resources when developing an application program
to be debugged using the ROM monitor interface.

Before using the ROM monitor interface, a specia *.hex file (the
monitor loader firmware) must be downloaded to the target hardware.
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4.1 Preparingthe Target Hardwareto Communicate with
ROM Monitor

* 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 (S1) and Boot (S2)
buttons on the Development Board and then releasing first the
Reset and, two or three seconds later, the Boot button.

o Start FlashTools98 for Windows.

* At the Serial Interface tab of the FlashTools98 tabsheet, 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.

* Returning to the FlashTools98 tabsheet, choose the Bank Utilities
tab, highlight Banks #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 load51.hex from the Tools folder
C:\PHYBasic\pC-P87C591\Tool s\Rai sonance\L oader
(default location).

The PHYTEC Spectrum CD-ROM also contains the loadxa.hex
monitor file. This version is made for XA-compatible phyCORE
modules. Please refer to readme files within the Loader directory
for details.

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

If download is successful, the loader kernel has been programmed
into the external Flash memory. The target hardware is now prepared
to communicate with the Raisonance RIDE debugging tools installed
on the host-PC.
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Disconnect from the target hardware after the download has
finished either by clicking the Disconnect button on the
Communication Setup  tabsheet or choosing the
Connect|Disconnect icon from the FlashTool s98 tool bar.

Exit FlashTool s98.

4.2 Creating a Debug Project and Preparing the Debugger

4.2.1 Creating a New Project

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

Open the Project menu and create a new project called Debug.pr|
within the existing project folder
C:\PHYBasic\pC-P87C591\Demos\Raisonance\Debug

(default location) on your hard-drive. Select the 80C51
architecture for this project.

Add Debug.c and Serinit.c from within the project folder to the
project Debug.prj.

Save the project.

At this point you have created a project called Debug.prj, consisting
of two C source files called Debug.c and Serinit.c.
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4.2.2 Setting Optionsfor Target

When setting the memory configuration, the memory layout necessary
for the monitor must be taken into consideration.

The standard 8051 controller uses a Harvard memory architecture. In
this architecture, access to CODE and XDATA memory space goes to
physically different memory devices. Normally, for access to CODE
space, a non-volatile memory is utilized, i.e. ROM or Flash. For
access to XDATA space, a RAM is used. Using this memory model
with an 8051 derivative allows access to up to 64 kByte of memory
for CODE and 64 kByte for XDATA.

When debugging with the Raisonance monitor, it is important that the
user program (CODE) can be changed during runtime (e.g. to enable
setting of breakpoints). This requires the user program to be stored in
RAM and not in Flash. In order to ensure that the user program is
running in RAM, the monitor loader automatically configures a von
Neumann memory architecture in the address range 0000H-EFFFH
after reset. Here, in contrast to the Harvard architecture, access to
CODE and XDATA space is directed towards the same physical
memory device, normaly RAM. With this von Neumann memory
architecture, it is now possible to change the application program
during runtime.
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The following figure (see Figure 4) depicts the memory layout that is
configured by the Raisonance monitor for 64 kByte RAM.

XDATA access
I/10 A for detail Hard M I FFFFH
rea (for details see Hardware Manual) FCOOH
von Neumann XDATA portion of target FBFFH
Monitor firmware (loader51.hex) FOOOH
EFFFH
von Neumann —
RAM for :

application CODE and XDATA
(monitor* CODE and XDATA)

(*included in application)

0000H

IO-AREA (PLD & /CS1..CS3

Read-Write (RAM)

Figure4:  Memory Model for Use with the Raisonance Monitor
(64 kByte RAM)

Note:
When using the von Neumann memory architecture, ensure that the

CODE and XDATA areas within the application program do not
overlap. This is important because otherwise portions of the program
(CODE) will be overwritten by e.g. variables (XDATA), resulting in
an error when executing user code.
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* Open the Options|Target menu, select the 8xC591 and a Von
Neumann ar chitecture as shown below:

Type of project
- Tope: —Architecture Tyupe
" Harvard architecture &+ Won Meumann architecture
i
— Toolks mode

[ Case sensitive

[ Generate PostD ptimizing information

Target:

Ok I Cancel | Help

» Click on OK to save the configuration.

* Open the Options|Project|RC51 menu and choose Defines. Add
MONITORS5L1 in the Defines input field.

Options:

— Defines
[+ Erwironment
- Directories MOMITORST
[=- RCA1
- Source
- Floating paoint

- Code generation

- Ligting
- Object
- Memary Model
- Registers
- Optimizer
- Meszages
[+ MAS1
- 51
[+ CodeCompreszors

Ok Defaults | LCancel | Help |
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* Inthe Options|Project|RC51 menu, now choose Memory Model.

» Select the Large memory model. Disable the checkbox Component
with XRAM under Special features. This is necessary because the
XRAM portion can not be accessed as von Neumann memory

architecture.

Options:

[ Environment
- Directories
= RCH1
- Source
- Floating point
- Code generation
- Defines
- Listing
- Object
- bdemary Model
- Registers
- Optimizer
- Mezzages
- a5
[+ L=51
- CodeCompreszorh

— bemaory model
& Tiny " Small

" Compact & Lage " Huge

— Euternal stack
[ Use external stack

— Special features
[~ iComponent with ¥Fat [Bhiips 820592, 80528, . §

—Advanced features
&+ None

™ Philips Component with Dual DPTR [B9C51RD2 like]
¢ Dual DPTR Dallas/aMD ¢ Dual DPTR ATHEL
" BOCE17

Defaults | Cancel | Help |

» Click on OK to save these settings.
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In the Options|Project|RC51 menu, now choose Optimizer.

» Select the Optimizer level 1 as shown below. This is necessary
because the created Debug.aof file can be better debugged when
the C fileis compiled with this optimization level.

Optionz:

[#- Environment
- Directones
= RCH1
- Source
- Floating paint
- Code generatian
- Defines
- Ligting
- Object
- emary Model
- Registers
- Oiptimizer
- Messages
[+ MAET
B L=51
- CodeCompreszorS

= Optimize for tight code [SIZE]

& Optimize for Fast code [SPEED}

Dptimizer level: I‘I vl

™| Eenerate past-optimizing infarmaton

Defaults |

Cancel | Help |
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* Open the Options|Project\L X51 menu and choose Linker.
* Check that the Generate an Intel Hex file checkbox is disabled.
This option should be enabled by default.

Optionz: -
— Libranies
- Code generation ;I ¥ RCE1xLIE
- Defines -
- Ligting ~ Mizzellanzous ;
- Object Fam size oeg | I Gererate an Intel Hes fils
- Memory Model iilieed Fam sk o565 | [ Generate a Binary file
HEE."SFE[S [s]printf buffer size 16 ¥ Include Debug Info.
- Optimizer r .
- Messages External stack size 256 | il B st it
- Ma5T Initial walue of Timerl UHIES
= L51 -
(i — Starting addreszes
- Listing Code/data IEIEIEIEI Idata [0-FF[: IDDDD Bit [0-FF[: IDDEIEI
Ela”E switching 5 ata (1 £Fr5T [oonaN, Data [0FFL: [oooo
- Flaz
- Fernel —dbsolute segments offset
- ROM-Manitor Codef+data 0000
- Mare
- CodeCompressors =
(]9 Defaults | Cancel | Help |

The memory ranges for off-chip CODE and off-chip XDATA
memory are configured to fit within the von Neuman memory space
as configured by the the Raisonance load51.hex monitor file (refer to
Figure4).
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* In the Options|Project\LX51 menu now choose ROM-Monitor.
Activate the checkbox Use the ROM-Monitor, select the Sandard
UART radio button, a Crystal Frequency of 12.000 MHz and a
Communication Baud Rate of 9600. Make sure the checkbox
Microcontroller without clock prescaler (P8xC591 like) is
enabled.

Optionsz: — W arning
- Optionz in thiz section contral the linker suppart for the
EDC!E generation ﬂ ROk-kManitor. The ROM-Maonitar runtime behavior iz specified
- Defines uzing [0 ptiohz|Debug) command.
- Ligting
- Object .
v |lge the RORM-tonit
- Memory Model P Use the Sneer
- Reaqisters — Communications
- Optimizer & Standard UART " External UART [<EWA)
- Meszages " BOM Maonitor [Customized)
E; MLK'QSE‘I-I Cryztal Frequency [MHz]: |12'DljD
- Linker Communication Baud B ate: IEIEEIEI 'I
-+ Listing . v Microcontroller without clock prescaler [PE<CEI lke)
- Bank. switching
-~ Flash W Dynamically modifisble code ‘
- Kermel
- R0 M-t onitor
- hare
#- CodeCompressorh —
Ok Defaults | LCancel | Help |

» Click on OK to save these settings.
» The linker/locator options are now suitable for the Debug project,
enabling you to build an absolute object file (*.aof).

e Click on the ‘Make All' Commandcon s from the RIDE
toolbar or open the Projectmenu and select Build All or Make Al
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4.3 Preparing the Debugger

* Open the Options|Debug menu.
* Click on the Real Machine button and select 80C51ROM-Monitor
as shown below:

~@- Debug Dptions 7 x|
— Tool
™ Yirtual Machine [Simulatar]
% Feal Machine [Emulatar or BOM-Monitark Cancel |
" Other Tool
Help |
— Tools
Advanced Dptinnsl
8OC51ROM-Moritor =]

* Click on the Advanced Options button to specify additional
debugging options. Make sure that the 8xC591 is selected in the
microcontroller pull-down menu. Select the correct COM port and
baud rate in both the Loading Port and the Communication Port
menus as shown in the screen capture on the following page. Make
sure XEVA is selected as Loader protocol.
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* The maximum code and data size that can be configured in the
memory selection section is 60 kB. This is because the monitor
loader code itself is located at address FOOOH. In addition, the I/O
area of the phyCORE module occupies the memory range between
FCOOH and FFFFH. These memory areas can not be used by the

application code.

ROM-Monitor Ophlions Ed
— W arning — Microcontroller——————

To enable ROkM-Monitoring for your project, it
muszt be linked with the appropriate linker options.

Uge the OptionglProject cormmand to set the
linker support for the Maonitar,

| avC5at =]

— Memaorny zelection

Code Size [KB)] |5|j
DataSize (kB]  [B0

#D ata Offzet (kE) IDD

Satellite options |

— Code Downloading
& Download code

" Do not download code

Loader protocol

HEWA, =]

Loading Port

II:IIII\-H "I
Baud Rate

IEIEEIEI "'l

— ROM-Monitaring
i Dynamically madifiable code
Mo modifisble code

Communication Part
IEDM1 'I
Baud Rate
ISEDD 'l

Ok LCancel |

Hep |

» Click on the OK button to exit the ROM-Monitor Options window.
» The Debug Options window will appear.

@ Debug Dplions

~ Tonl
™ irtual Machine [Simulstor]
& ‘Real Machine [Emulatar or BOM-Maritork
™ Other Tool

LCancel |
Help |

— Tools

BOCS1ROM-Monitor =l

Advanced Dptinnsl

» Click on the OK button again.
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4.4 Starting the Debugger

» Before starting the Debugger on the host-PC, press the Reset
button (S1) on the phyCORE Development Board LD 5V to start
the previously downloaded monitor kernel.

» To start the RIDE debug environment, select Start debug.aof in the
Debug menu.

@+ RIDE - ¢:\phybasicipc-p87c591idemosiraisonancetdebugidebug.prj - [c:h.. \pe-p
ﬁEile Edit Search Project Tool View | Debug Options RideScrpt Window Help

B B B 3BE Start debug, aof Ctrl+Dr
” Ig I% ﬁ IOI%JIOI 1aio| £ HI ° Eestart v e )
# include <REGS51.h> TEmmimate [t it
# define RELOAD TIML THI1 Load [+l
B [Etrl s
#include <stdio.h= Humte. [t
#include <string.hs Arimated Mede
#include <math.h= St i E7
z:!.nciuge zlrtltrlnlsl;h} Step over =
inEiude <CLype. Feset [Eil w2
#define LED ADR DxFDAD ==l [Ctil ] enerat
Stiov execution pamt St
t LED ADE xdat. i d int LED .
a = 2 unsigned in EwaliateMadity S| 0
Lol wateh =6
#/* variables used by Debug exampl: Irrspect [EiiH
unsigned int xdata rhythu[]={60001 Toggle breakpmimt FEr
unsigned char blink: Togale race f

FEEXRTXXEFTTRATANGTSY Fnotion Talft #rsss s s ssmnraasss s e aanva s sssaass

woid wait {unsigned int delay)
T

* The RIDE debug environment now initializes the ROM-M onitor
and loads the debug program. You will see a blue status bar from
left to right within each window indicating the progress of these

steps.

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

ROM-Monitor |

& Communication Error
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* Click on OK. A new window will appear:

IIhable to open document.

e Click on OK again.

* Verify the COM port and the baud rate (9,600 baud) settingsin the
Options|Project\L X51\ROM-Monitor tab and the Options|Debug
menu. Make sure the settings are the same in each configuration
menul.

e Push the Reset button S2 on the phyCORE Development
Board LD 5V and start the RIDE debug environment by selecting
Sart debug.aof in the Debug menu.

* |If the data transfer was successful, the following window will
appear:

ROM-Monitor

End of downloading.
Prezz 0K to confinue,

* Click on OK to continue.
* The RIDE debug environment is now connecting to the ROM-
Monitor.

62 © PHYTEC MeRtechnik GmbH 2002  L-586e_2



Debugging

If the data transfer was successful, a screen similar to the one shown
below will appear. The Project window changed to the Debugger
page. The debug toolbar is aso displayed. In the lower part of the
debug screen you will see the Command and Watch window. The
Xdata window is shown in the lower right section of the screen.

~@*RIDE - C:\PHYBasic\pC-P87C591\DEM0S\Raisonance\Debugidebug. prj
File Edit Search Project Tool Wiew Debug Options RideScrpt  Window Help

| | [BREa e ity v EEn BB 2o o facus 60 |

f@_c:\...\debug\debug.c H[=] S || & Main Regisk =]
|| crU Bank Data Hardware

FEEEEXXXXXTXAXXXALENS Programm starts here ¥ * PC |U3C4 HBW &R0 WPD IT

‘{"’i" uain {void) ACC [o0 |ROJTF |@R1 [ao |P1 [C3
. /% init LED latch PSw [ |RT[F |@DPTRFF P2 [ig

Sp 0 |R2[D |®@RO[FF |P3  [FF

#ifndef MONITORSL /% the serial interface must no _ "

/% configqured in monitor mode B|xdatallCER ;IEI—I

SerInit(); A% call automatic baudrate dete oood: 02 04 90 FF OFF FF FF Fﬂ
#endif ooos: FF OFF FF FF FF FF FF F
0olo: FF OFF FF EL &0 40 4

#ifndef MONITORSL A% 1if the monitor is used to ools: &0 &7 10 1F 40 OF &0 ELI

/% stop a programm during debug oosn._mn__mw__me__os__oc__ac__on
/% gerial in-/output iz not pos 5 Code [debug -13] x|

#End?;lntf( PHYTEC Debug Demoinin "): }L\.ddress ]|5\"mb0| J|Code J|Mnemt1
/% init LE &

blirk=0; il

03C5: FF Mo

while (1) /% a cpu newver sleeps ;-] 03CE: 120384 LCi
{ — n=ra: F4a FTT.TLI

4 | v Search : | |
debug I ’ Project Debugger I ’ Make  Debug I Grep I Script I ’
‘Wwhatches | Walue c\phybasichpc-pE7cEal \demos'ﬂ Opening c:\phybasichpc-pa7cialtde
- wim [ ata dump Opens file chphybasichpo-pB7chaitd
- T Disassembly code OMF51 Module c:\phybasichpe-p87ct
Locals | Walue

T Code View _ILI
o 2 T .
| GE] NS [NUM [CAF5

You may need to open, resize and /or move some windows to make
your screen look similar to the screen capture. Y ou can open inactive
windows by choosing the desired window from the View pull-down
menul.

» The debugger will automatically run to thein’ function and
stop.
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4.5 Raisonance Debug Features

The Debugger toolbar gives access to the following debug
commands. Reset, Go, Stop, Sep Into, Step Over, Sep Out and
Run to Cursor line.

RIDE uses Sep (into function calls) to single step one line a a
time. Step (into function calls) is also used to enter a function in

the same fashion. Depending on the current window
(either Disassembly or Source), the meaning of “Stepping” will be
slightly different, and automatically adapted to the context. In a
Source window, stepping will be performed at the source level
(e.g. line to line). In a Disassembly window, stepping will be
performed at the instruction level. T&ep into, click on the

8 button, or press <F7>, or open thebug | Sep Into menu.

Sep (over function calls) means to skip over a function that you
are not interested in. T&®ep over, click on thefg§ button,
or press <F8>, or open tibeEbug | Sep Over menu.

To reach the cursor location, open bebug | Run to menu.

You can reset the application by clicking on theset
application[¥ button in the debug toolbar. The program will arrive
atmai n() when the Reset is performed fronsaurce window,

or at the reset vector if it is performed from tbede disassembly
window.

The Go [E icon will change into aStop & icon during the
program execution.

Clicking the Go icon runs the program without active debug
functions. To stop program execution at a desired point, a
breakpoint can be placed before @®icon is clicked.

The Sop icon interrupts and stops the running program at an
undetermined location.
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4.6 Usingthe Raisonance Debug Features

4.6.1 Watch Window

Go to the code line where the constant rhythm is defined. Select
the constant by double-clicking on the constant name.

~@* RIDE - c:\phybasic\pc-p87c591\demos\raisonanceidebughdebug.prj - [c:%...\pc-p87c591\demos\raisonancehdebug\debug.c] _ =] x|
ﬁEiIe Edit Search Project Tool “iew Debug Options RideScrpt ‘Window Help _Iﬁlil

|eearEs | 2R [0 WMES & |
Ul BB bt o faebuy |60 | Eel=ly

#include “SerInit.h” /™ automatic baudrate detection i B
#include <stdio.h> 4% atandard I/0 functions wi
#endif
#define LED_ADR 0xFDAD A% Address of ext. Port D generated®/
A7 owith fC31 and AS=1 i
at LED_ADE xdata unsigmed int LED: A% LED abszolute declaration w4
/% wariables used by Debug examnple w

unsigned int xdata [SResm]={60000,40000,20000,10000,5000,4000} ;
unsigned char blink;

JEETEEEEERERRARFSATFE Function Wait ;
#| void wait (unsigmed int delay)
{

unsigned int i;

@ for (i=0; i<delay: i++) -
<] -~ _'l_I

debug I Project  Debugger Make  Debug IGrep | Script I
‘watches | Walue c\phybasichpc-p87cHa1 \demoshraizonar « Opening c:yphybasichpo-pa7 Bl v
Tirai [1ata dump Openz file o:\phybasicpec-pa7chal
e Disaszembly code OMF51 Module c:\phybasicipc-p87

Locals | walue Fm Code View

Lowmm data View _l;l
s | 3 )l 1 o
[ | 333 IMS | NUM | [ C&PS

Right-click on the constant rhythm and select Add Watch in the
pop-up window. You may aso use the <F6> function key to
enable the Add Watch window.

ed by Debuy exanple

ata [EEERAN 1= ANNNN. 4NM0N. 20NN 1NN .5000, 4000} ;
link: Open document thythm  Chr+Shift-+0
GotoLine Clil+G
View Code Chil+Shift+C
wrrnn | ——— = R ERE R
gned ind Evaluateihodify Chrl+h4
i Indent
delay: - Inzpect Chil+
Fiun to cursor Chil+) counes
Sel PC to cursor Ctrl+Shift+0
Togale Flag. . [3
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 The Watch window now shows the constant "rhythm[]". The
small [#lsign in front of rhythm indicates that this is an array
with a group of array elements. Click the # sign to expand the
view and to see al array elements of "rhythm[]".

debug |

“Watches Walue

{ OxEA60, Ox8c40, 0Ox4EZ0, Ox
i rhythm[0] 60000 [OxEAGD)
rhythm[1] 40000 {Ox9c40)
rhythm[2] 20000 {Ox4EZO)
rhythm[3] 10000 {Ox2710)
rhythm[4] 8000 (Ox1F40)
rhythm[5] 4000 [(OxFAD)

Locals | Walue

46.2 Runto...

* The Run to... command executes the program until it reaches the
code line where the cursor is currently located. Go with the cursor
to the code line led(1);.

~@RIDE - c:\phybasic\pc-p87cb91idemostraisonancetdebughdebug.prj - [c:\.. Ape-p87ch91idemosiraisonanceidebughdebug.c] = E
ﬂEi\e Edit Search Project Tool View Debug Options RideScript “indow Help _Iﬁlﬂ

[eamEe | [BRs]S HEY % |
B B A o Jeewg <] 60 | g8 s |

#ifndef MONITORSL 7 1f the monitor iz used to i |
A% stop a programm during debugging  */
/% zerial in-/output is not possible %/
prince("PHYTEC Debugy Demohnsn ")
#endif

#| blink=0;
while (1} /% a cpu newver sleeps :-) L

{
s | led(l);:/* turn LED on */

#ifndef MONITORSL #/* if the monitor is used to w
A% ztop a programm during debugging  */
7 gerial in-/output iz not possible */
princf (" LED: ON "}:
#endif
# walt{thythm[blink]):
" Lled(D); /% turn LED off%/ ud
| »
J
debug | Project Debugger Make  Debug |Grep | seripe |
i ' i i
Watches Value

S . Opening c:\phybasichpc-pB7chal e
Opens file c\phybasichpe-p87cal
OMF51 Module c\phybasicipc-pE7

—rhythu[0] 60000 (OxEAEO)
rhythm[1] 40000 (0xS9c40) =

Lacals ‘ Walue

e TE KdataView
[ — X 2 feld L
[ [ 78 IMS [ NUM | CAPS
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 To run the program and stop at the selected code line, select
Run to... in the Debug menu.

Izvraisonancetdebugidebug. prj - [c:%

Debug  Options  RideScript  Window

Teminate debug.aof  Cil+D

Restart Alt+D
Terminate Chrl+Shift+D
[Laad (St

Bun Cirl+F3
Runto .. Chrl+(
Smated Mode

Step into F7

Step over Fa

Feset Chil+F2
Fezettime [Etr{=Tf

Show execution point Cir+F3

E waluate Modify Chrl+h

Add watch F&
Inspect Crl+l
Toaggle breakpaint F5
Tjaggle ace Fd

» The Debugger executes the program until it reaches the code line
where the cursor is currently located. This code line is now
highlighted in blue color as shown below:

=@+ RIDE - c:\phybasicApc-p87c591idemosiraisonance\debug\debug.pri - [c:\...\pc-pB7c591 ‘\demostraisonance\debugtdebug.c] =1 ES

ﬁfile Edit Seach Project Tool Yiew Debug Options RideScrpt ‘wWindow Help = Elﬂ
[eren e | [imE g || i mS .|
DOV b o [debug -] GO | 2B s |

#ifndef MONITORSL F¥ 1f the monitor is used to i ;I
A% stop a programw during debugging 5/
/% gerial in-/foutput iz not possible %/
printf{"PHYTEC Debug Demoinin ") ;
#endif

#| blink=0:

while (1} A7 a cpu newver sleeps ;- T
{

e led{l):/* turn LED on */

#ifndef MONITORSL F¥ 1f the monitor is used to i
/% stop a programm during debugging S
/% gerial in-/foutput iz not possible %/
printf{™\r LED: 0N "):
#endif
2 wait{rhythn[blink]};
s led{D};/* turn LED off*/ s
«| 3
J
debug | Project  Debugger Make  Debug |Grep | Soript |
| ? | i
‘whatches Walue

c:\phybasichpe-pB7chy |« Opening c:\phybasichpe-pE7cbal e
E\ T Data dumnp Opens file c:\phybasichpc-pB7e531"
i Taiw Digazzembly OMF51 Module c:\phybasichpe-pB7
Form Code Wiew [l PRun

; ﬂxdata\fiew_lll
o — x| ol = 2
I I [ 781 NG | [NOM | [C&FS

{ OxEa60, Ox9cd0, 0x4£20, B
~rhythm[0] 60000 (OxEAGD)
rhythm[1] 40000 [Ox9c40) =

Locals | Walue
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4.6.3 Step Into and Step Over

Click on the Step Into icon to enter the ‘led()’ function.

Notice that the local variable stateis now shown in the Watch
window. Theinitial valueis‘0’.

=@ RIDE - c:\phybasic\pc-p87ch91vdemostraisonanceddebughdebug.pri - [c:\.. \pc-p87ch91idemos\raizonance debugidebug.c] M= ES

ﬁEiIe Edit Search Project Tool View Debug Options RideScript ‘window Help

=8|

| & [

| o v pim > |

# ifistate)

# LED = LED & 0OxFE:
else

el LED = LED | 0Ox0O1:

2}

#wold main {woid)
2 Lled{0):

I# ifndef MONITORSL
4

Programm starts here

B B0 b s o [debug -1 GO

|2 e

/% output to LED port
A% output over PD port to LED D3

/% bit 1 of port PD =

LED D3 = ON

A% putput over PD port to LED D3

/% bit 1 of port PD =

LED D3 = OFF

b
i

L

*
i

A% init LED-Latch

)

i

A% the serial interface must not he */

o

debug I Project  Debugger I Make  Debug | Grep | Seripe |
. 4
s e . e = c\pybeicpopsiaTa Opering c:\phybasic\pe-pB7e5914e
{ OxEAGD, DxOCA0, Ox4EZ0, u Em Data dump Opens file c:\phybasichpec-pEFc5al”
- rhythn[0] 60000 (DxEAGD) wom Disassembly o OMFET Module c:\phybasichpc-pd7
Toret Code View [l FRun
rhythm[1] 40000 (0x9c40) T Kdata View
rhythm[2] 20000 (0x4EZ0) LI wamm Data View
T S Yiew
Lozals Ml - Bit Yiew
r_ [ Moin regsters _ILI
e 5 4] | L4 IR I ol

[ 45

INS [NUM [CiFs

Now click on the Step Over icon four times to single-step through
the'led()’ function. Notice that a new value (‘1) for the local
variable stateis shown in the Watch window after the first step

over command.

Notice that the LED (D3) on the Development Board illuminates

after the third time you clicked on the Step Over icon.

68
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4.6.4 Breakpoints

* Sdect the variable blink and add blink to the Watch window.

~@* RIDE - c:\phybasic\pc-p87c591\demos\raisonanceidebughdebug.prj - [c:%...\pc-p87c591\demos\raisonancehdebug\debug.c] _ =] x|
ﬁEiIe Edit Search Project Tool “iew Debug Options RideScrpt ‘Window Help _Iﬁlil

|eearEs | 2R [0 WMES & |
D T VObS o [debug -] GO | [Eel=ky

printf{"\r LED: ON ™}

#endif
* wait{rhythn[blink]};

@ led{0):/* turn LED off*/

#ifndef MONITORS1 #% 1if the monitor is used to i
A% atop a programm during debugging ¥/
A% gerial in-/output is not possible */
printf{"hr LED: OFF"):
#endif

wait{rhythm[blink]}; J
R+
if (blink > (sizeof{rhythm)/2)-1} blink =0;

¥ -
«| | _l_I

oW N

debug I Project  Debuager I Make  Debug I Grep | Seript I
whatches | Walue EI% c:\phybasichpc-pB7chy « Opening c:yphybasichpc-pE7 B9 vder
rhythm[3] 10000 {0x2710) ;I E| o D ata durnp Opens file c:\phybasichpc-pB7chat
rhythm[4] 2000 (Ox1F40) H T Disassembly o OMF51 Module c:\phybasicipc-p87
. R
rhythm[5] 4000 ([OxFa0) [ Fun
=
_Locals | Walug
; -
[ =N IMS | [NUM | | CAPS

* Click onthe greenicon in front of the codelineif(blink >...) to set
a breakpoint here.

» The red marker on the left-hand side of the selected line indicates
the breakpoint.
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@& RIDE - c:\phybasic\pc-p87c591\demos\raisonanceidebughdebug. pri - [c:\.. Apc-p87c591demosyraisonanceidebugidebug.c] MII=] ES
ﬂfile Edit Search Project Tool “iew Debug Options RideScrpt ‘window Help _|ﬁ'|5|

| me | RS (e M HE S >
Y P B bat o Jaebug |60 | |88 s |
gendif s
# wait{rhythn[blink]} ;
# led{0):/* turn LED off*/
#ifndef MONITORS1 /% 1if the monitor is used to i

A% stop a prograwm during debugging ¥/

#* serial in-soutput is not possible */

printf{"\r LED: OFF"):
#endif

# walt{rhythm[blink]}):
# hlink++:
if {(blink > (sizeof{rhythm)f2)-1} blink =0;
i
#

) -
41 | _’|_I
J
debug I Project  Clebugger I Make  Diebug IGrep I Script I
i i

_Wiatches | Walue E@
rhythm[3] 10000 (0x2710) ;I =
rhythm[4] 8000 (0x1F40)

chythm[5] 4000 (OxFAQ)
=

c:\phpbasichpe-pB7chy - Opening c:\phybasichpc-pB7ch9lhe
Drata durnp Opens file c:\phybasic\pc-pE7chIl’
T Digassembly o OrF5T Module c:\phywbasichpe-p87
g Code Wiew [l Fun

TAE Kdata View
Tom [ ataView

Lo va w5 iew
_Locals | ¥alue T Bit View
’ M ain registers -
5 5 2| | H ﬁﬂ . 1]

| [ o70 N5 [NOM [CoFs

« Click on the Go [ icon and the program will run and stop at
the breakpoint.

* Notice that the LED (D3) on the Development Board now goes
off. Thisis because the led(0) function call has been executed.

* Also notice that the variable blink in the Watch window has
changed itsvalueto ‘1(0x1)’.
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* Thecodelineif(blink >...) is now highlighted in pink color.
e Repeat clicking on the Go [G@ icon and watch the variable blink

and the LED D3 on the Development Board.

~@* RIDE - c:\phybasic\pc-p87c591\demos\raisonanceidebughdebug.prj - [c:%...\pc-p87c591\demos\raisonancehdebug\debug.c] _ =] x|

ﬁEiIe Edit Search Project Tool “iew Debug Options RideScrpt ‘Window Help

=181 x|

|esme | RS 5 HHES S |
B P OO be g [debug -1 60 |

| = |

#endif

@ wait{rhythun[blink]) :

2 led{0); /% turn LED off#*/
#ifndef MONITORS1 A% if the monitor iz used to L
f% stop a programm during debugging ¥
/% serial in-/output is not possible */
printf{ "\ LED:
#endif

OFF") ;

wait{rhythn[blink]}:
blink++;
if (blink > (sizeof{rhythm)/#2)-1) blink =0;

- w D u w
—
-

ofl

debug | Prafect Debuggell

Make

Debug IGrep | Script I
i

whatches | Walug
rhythm[3] 10000 (0Ox2710}) ;I
rhythr[4] 8000 (0x1F40)

rhythm[5] 4000 (OxFAQ) |

c:\phybasichpc-pB7chy «
@ Data dump

s Disassembly o
wm Code View

T Hdata View
TE D ata View
TaE ShView
TmE Bt View
M ain registers

blink

_Locals | Walug

=

Opening c:\phybasichpc-pB7cia
Openz file e \phybasic\pe-pB7ch91"
OMF51 Module c:\phybasicipc-p87

[l Run
[l Fun

i —

i

| [o70

[INS| [NUM| [EaPS]

e Click on red marker on the left-hand side of the selected code line

to remove the breakpoint.
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4.7 Running, Stopping and Resetting

To run your program without stopping at any time, delete all
breakpoints by clicking on the red icon in front of the code line.
Click on the Go [60 icon.

The LED now blinks with alternating on and off durations.

* To exit the current debug session go to the Debug menu and click
on Terminate debug.aof.
@+ RIDE - C:\PHYBasicApC-P87C591A\DEMOS \Raisonance\D ebughdebug. prj
File Edit Search Project Tool “iew | Debug Options RideScript Window Help
B En Teminate debug.aof  Chl+Dr
” = = ﬁ Restart Al+D
SBEE ABE ] Terminate Ctrl+5 hift+D + 1+ I
JIO%OI 1iiian & “ b X ﬂ‘g & % = Sl W debug
f,_c:\phybasic\pc-p87c591\demost B Chl+Fg
::::ﬂ‘ﬁwﬁﬁﬁwﬁﬁwﬁﬁﬁwﬁﬁﬁwﬁﬁﬁwﬁﬁﬁﬁ Hgn [D E[[|+Q Tﬁﬁﬁﬁﬁﬁwﬁﬁﬁwﬁﬁ:i
f¥ TITLE Debuy Program inméted iudz Ly
g Step inta F7 "y
JF L. Functional Deacrip Step ver Fa wj
i LED Flasher for PL  Heset Cul+F2 wy
i* exauple code for & Eesettime [Etr 1) manual. i
e Show execution point Chl+F3 L
T2 Modification Histc - */
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4.8 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-P87C591.

* Open the Options|Target menu and select the Harvard
architecture as shown below:

Type of project
— Type:

—Architecture Tyupe
™~ Won Meumann architecture

A

— Tools mode
[ Case sensitive

[ Generate PostD ptimizing information

Target: IB:-:EES‘I j

Ok I Cancel | Help |

» Click on OK to save this setting.

» Open the Options|Project|RC51 menu and choose Defines. Delete
the MONITORS1 define in the Defines input field. This will
include various printf statements in the application program that
can be viewed with a terminal emulation program. Use of the
printf statements is now possible because the serial interface is no
longer required for other communication tasks.

» Click on OK to save this setting.

* Open the Options|Project\L X51 menu and choose Linker.

» Enable the Generate an Intel Hex file checkbox.

* In the Options|Project\LX51 menu disable the checkbox ROM-
Monitor.

» The linker/locator options are now suitable for the Debug project,
enabling you to build an absolute object file (*.aof) and a hexfile.

« Click on the ‘Make All' Commandcon &&s from the RIDE
toolbar or open the Projectmenu and select Build All or Make All
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« Download the created Debug.hex file (located in
C:\PHYBasic\pC-P87C591\Demos\Raisonance\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.

» The application is now waiting for receipt of a known character
over the seria interface. Start the HyperTerminal program and
push the <Space> bar as described in section 2.4.2. This starts the
automatic baud rate detection. Now you can watch your final
debug example execute.
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5 Advanced User Information

This section provides advanced information for successful operation
of the phyCORE-P87C591 in conjunction with the Raisonance tools,

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 always
included with the phyCORE-P87C591 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 re-programmable Flash device on the
phyCORE-P87C591 allows you to easily update your own code and
the target application in which the phyCORE-P87C591 has been
implemented.

Currently the phyCORE-P87C591 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 phyCORE-P87C591 is equipped with an
integrated banking mechanism that allows code-bank switching in
code-banks of 64 kByte each.

Please note that the FlashTools98 kernel always occupies the first
64 kByte bank (bank O, FA[18..15] = 0000b) of the Flash memory.
This bank is pre-programmed upon delivery of the
phyCORE-P87C591. The remaining banks are available to house your
application. This makes one user application bank available if the
phyCORE-P87C591 is mounted with a 29F010 and seven user
application banks if the phyCORE-P87C591 is mounted with a
29F040 Flash memory device. Multiple user application banks can
easily be managed by using the Code Banking mechanism of the
Raisonance tool chain.
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The following description is valid only for the FlashTools98 included
with the phyCORE-P87C591 and is not intended as a guideline for
using any other program.

FlashTools98 incorporates a safety mechanism that ensures that the
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 phyCORE-P87C591 also activates the system bank
(bank 0) of the Flash device, which automatically starts the
FlashTools98 firmware. Then the firmware either enters the Flash
programming mode or starts your user application.

To distinguish between download and execution modes, the firmware
latches the /BOOT signal after reset (/BOOT=0 => start Flashtools,
/BOOT=1 => start user program). This signal can be set to alow level
by pressng the Boot (S1) button located on the
phyCORE Development Board LD 5V. To enter the Fash
programming mode you must simultaneously press the Reset (S2) and
the Boot (S1) button, release the Reset (S2) button first and then, two
to three seconds later, release the Boot (S1) button.

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 on the
phyCORE-P87C591 allows flexibility when configuring the memory
model according to your needs and addressing additional Flash banks.

Do not use Flash bank O in your application program in order to
preserve the FlashTools98 microcontroller firmware and the
associated Flash re-programming capability.
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5.2 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-P87C591. XDATA segments always
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 Raisonance tool chain distinguishes the following segment types:

» CODE: code

« XDATA: 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-addressable on-chip data (max. 128-bits)

The segment types DATA, IDATA and BIT always reside in the
on-chip RAM of the controller.

The segment types XDATA and CODE will usually reside in external
memory devices.

To ensure proper execution of your application, it is required that all
XDATA segments are located to the external RAM of the
phyCORE-P87C591 and that all CODE segments are located to the
external Flash memory of the phyCORE-P87C591. Exceptions may
occur if you use a 8051 derivative with on-chip portions of XDATA
(e.g. internal XRAM) or CODE (e.g. interna ROM).
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Since the phyCORE-P87C591 is equipped with a software
configurable address decoder instead of simple programmable logic
device, you can configure the memory model to your needs at
runtime.

To ensure proper execution of your application, you must take the
runtime memory model into consideration when linking and locating.
This means that you must instruct the linker where to assume external
RAM for locating data segments and Flash for locating code
segments.

The standard configuration of the phyCORE-P87C591 is equipped
with 128 kByte of external RAM and 128 kByte of external Flash.
During runtime the RAM will be addressable at 0x0000 to OXFFFF.
The user bank (bank 1, FA[18..15] = 0010b) will be addressable at
0x0000 to OXFFFF. This default runtime memory model requires no
additional linker settings because both RAM and Flash start at
0x0000. This is aso the default start address of the linkers segment

types.

Since you can not 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 XDATA segments should
end below Ox7FFF if a 32 kByte RAM device mounted on the
phyCORE-P87C591. We recommend generation of a *.m51 map file
for your project and inspection of the memory map information within
thisfile.

Whenever you modify the memory model (e.g. use von Neumann
rather than Harvard memory), which leads to different start addresses
of CODE or XDATA memory, you must configure this in the linker
settings.
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