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1

Introduction to the phyCORE-MPC555 Rapid
Development Kit

This QuickStart provides:

general information on the PHYTEC phyCORE-MPC555 Single
Board Computer

an overview of Freescale's CodeWarrior software development
tool chain, and

instructions on how to run example programs on the
phyCORE-MPC555, mounted on the PHYTEC Development
Board, in conjunction with Freescale's CodeWarrior tools.

Please refer to the phyCORE-MPC555 Hardware Manual for specific
information on such board-level features as jumper configuration,
memory mapping and pin layout. Selecting the links on the electronic
version of this document links to the applicable section of the
phyCORE-MPC555 Hardware Manual.

1.1 Rapid Development Kit Documentation

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

PHYTEC phyCORE-MPC555 Hardware  Manual and
Development Board Hardware Manual

PHYTEC phyCORE-MPC555 QuickStart Instructions
MPC555 controller User's Manuals and Data Sheets
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1.2 Overview of this QuickStart Instruction

This QuickStart Instruction provides a general "Rapid Development
Kit" description, software installation hints, and example programs
enabling quick out-of-the box start-up of the
phyCORE-MPC555 in conjunction with Freescale's CodeWarrior
tools. The "Getting Started" section uses the example program
"Hello_FI" to demonstrate the download of user code to the
phyCORE-MPC555 external RAM, internal Flash, and external Flash,
using Freescale CodeWarrior Debugger and Flash Programmer. This
section  also  provides hints for creating a new
phyCORE-MPC555 project in Freescale CodeWarrior,

1.3 System Requirements

Use of this "Rapid Development Kit" requires:
e the PHYTEC phyCORE-MPC555,

e the PHYTEC Development Board with the included DB-9 serial
cable, DB-25 printer port cable and AC-to-DC adapter supplying
9V DC/min. 1.5 A,

e the PHYTEC Spectrum CD,

o the Freescale CodeWarrior CD (the required evaluation license key
needs to be requested from Freescale using the integrated
registration wizard),

e an IBM-compatible host-PC (Pentium Il or higher) running
Microsoft Windows 2000/XP or Windows NT (Service Pack 6a or
later), and 300 MB hard disk space plus project space.
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For more information and example updates, please refer to the
following sources:

SN

http://www.phytec.com - or - http://www.phytec.de
support@phytec.com - or - support@phytec.de

-

> freescale

semiconductor

http://www.freescale.com/
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1.4 The PHYTEC phyCORE-MPC555

The phyCORE-MPC555 represents an affordable yet highly
functional Single Board Computer (SBC) solution in the size
72 x 57 mm / 2.83 x 2.24 in. The standard board is populated with a
Freescale MPC555 PowerPC Microcontroller featuring a 32-bit
processor architecture with a 64-bit Floating-Point-Unit, 40 MHz pro-
cessor speed, dual CAN 2.0B, dual UART, one SPI, two independent
TPU's, ten channel Capture/Compare-Units with two 16-bit Timers,
eight channel dedicated PWM output, 32 analog inputs and several
I/0 signals.

All applicable data/address lines and applicable signals extend from
the underlying logic devices to two high-density 160-pin Molex SMT
pin header connectors (pin width is 0.635 mm./25mil) lining the
circuit board edges. This enables the phyCORE-MPC555 to be
plugged like a “big chip” into target hardware.

The standard memory configurations of the phyCORE-MPC555
features 256 kByte external high-speed synchronous BURST-SRAM
(2-1-1-1 cycles), 26 kByte internal SRAM and the 448 kByte internal
Flash EEPROM (optionally external 512 kByte, 1/ 2/ 4 MB or 8 MB
Flash memory are provided). The internal and external Flash supports
direct on-board programming without additional programming
voltages.
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phyCORE-MPC555 Technical Highlights
e phyCORE dimensions 72 x 57 mm with two high-density 160-pin

Molex SMT pin header connectors
Processor: Freescale Embedded PowerPC MPC555, 40 MHz clock

Internal components of the MPC555:

32-bit PowerPC core

64-bit floating point unit

26 kByte SRAM, buffered by battery voltage input
448 kByte Flash

dual UART/SPI

dual CAN 2.0B

dual TPU with 16 1/0O channels for each unit

two 16-bit timer with 10 capture/compare units
eight channel PWM system

dual 16 channel 10-bit A/D converter with sample/hold, 10 us
conversion time, two trigger inputs

multi-purpose 1/0 signals

Memory:

SRAM: 256 kByte (optionally 1/2/4/8 MB) Flow-
Through synchronous BurstRAM, 32-bit
access, 0 Wait, 2-1-1-1 Burst Mode

Flash: 0/ 512 kByte / 1/ 2/ 4/ 8 MB, 32-bit wide

I°C memory: 4 kByte EEPROM (up to 32 kByte), op-

tional 1°C FRAM (512 Byte to 8 kByte) or
I°C SRAM (256 Byte) buffered by battery
voltage input

I°C Real-Time Clock with calendar register and programmable
alarm function

power-down/wake-up support

dual UART/SPI port:  RS-232 transceiver for both channels
(RxD/TxD); also configurable for TTL
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dual CAN port, CAN transceiver 82C251 for both channels; also
TTL configurable

JTAG/BDM test/debug port

commercial (0..+70°C) and extended temperature range
(-40...+85°C/+125°C) are available

The PHYTEC Development Board, in EURO-card dimensions
(160 x 100 mm/6.25 x 4 in.), is fully equipped with all mechanical and
electrical components necessary for the speedy and secure insertion of
PHYTEC phyCORE-MPC555 Single Board Computer.

Development Board Technical Highlights

reset push button, configurable via jumper for different reset
signals

IRQ push button, configurable via jumper for different interrupts
wake-up push button

boot jJumper to select internal or external Flash memory

jumper to enable the programming voltage for internal Flash
memory

two software programmable LED’s (red/green)

LEDs for supply voltage monitoring

LED to monitor debug or run mode

power supply for unregulated input voltage from 7V to 13 V.
It supplies regulated +5V and +3.3V for the
phyCORE-MPC555. Additional +5 V is created for the VG96-con-
nector.

VG96 connector with all 1/0O signals of the MPC555

two standard width pin header rows (3 x 54) which provide all
phyCORE-MPC555 signals

two DB-9 sockets for the RS-232 interface

two DB-9 plugs for two separate CAN interfaces with configurable
terminating resistors

DB-25 plug for BDM interface to support direct connection to PC
printer-port

2 x 5 standard width pin header rows to support third party BDM
interfaces
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1.5 The Freescale CodeWarrior Development Tool Chain

Freescale CodeWarrior is a cost-effective and highly functional
Integrated Development Environment (IDE) containing a complete
suite of development tools to create, compile, link, debug, and
assemble fast, optimized embedded systems code for the PowerPC
5xx/6xx/8xx and other architectures.

The Freescale CodeWarrior Integrated Development Environment
(IDE) is intuitive, easy to use and designed to provide a variety of
tools that work in a cohesive manner regardless of the host, language,
or target architecture. This means you can reach more markets and
solve more problems without having to learn new tools. Freescale
CodeWarrior IDE's graphical interface includes an editor, project
manager, class browser, compiler, source-level and assembly-level
debugger, stand-alone assembler, and linker.

In addition to keeping all your development tools a keystroke away,
the IDE stores compiler settings and tracks all the dependencies for
your project, simplifying even the most complex development build.
The editing and software debugging tools in CodeWarrior are state-of-
the art and feature syntax highlighting, the power to evaluate
structures and complex expressions in the debugger, and the ability to
correct source code in the error message window.
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Freescale CodeWarrior consists of the IDE and Debugger core tools,
which are structured as follows:

IDE:

Windows-based Integrated Development Environment housing the
following tools:

e Project Manager: shows the collection of files used to build an

output file

e Editor: double-clicking on a file in the Project
Manager window invokes the Editor

e Build System: IDE plug-in “tools” to create and then convert
source code to output code

e C compiler: IDE plug-in

e Linker: IDE plug-in

e Make: IDE plug-in

e Debugger: Fully active source-level and assembly-level

Windows-based debugger

Upon installation of CodeWarrior, the IDE and Debugger executables
are located in the C:\Program Files\Freescale\CodeWarrior EPPC
5xx V8.7\Bin folder. All tool commands are easily accessible via
intuitive pull-down menus with prompted selections.

As depicted below, CodeWarrior’s editor, C/C++ compiler, linker and
debugger comprise the basic tool chain. The remaining plug-in tool
components assist in code navigation and build control.

Project Manager = _—

The compiler

generates |

search Source symbaols symbolic
Bnging hroweser .. Uatahase infa from the |
A ———— pragram for |

............................ _ the database |

.....................................

Dehugger

Editor }D{ Compiler }D{ Linker

Build system

Figure 1:  Freescale CodeWarrior IDE Architecture
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All IDE commands and functions are accessible via pull-down menus
or short cuts. An extensive Help utility is included.

The Project Manager gathers all necessary source files, library and
project information - such as various output files (called targets) with
different memory maps for RAM-download or ROM-imaging - and
stores it in a project file assigned the suffix *.mcp. From the project
manager window, all other tool components are easily accessible via
mouse control.

The Editor is a powerful tool to compose source code. It includes a
context-sensitive coloring of keywords for easy navigation and recog-
nition. All colors and custom keyword sets can be user-defined. Pop-
up menus provide an overview of all available functions and a navi-
gation to the start of a desired function or its corresponding header
file. A graphic difference engine displays the differences between two
source code files. The search engine enables location of a specified
text string and implements find-and-replace operations.

The Build System contains the C/C++ compiler, assembler, linker and
code converter. The CodeWarrior compiler produces fast, optimized
embedded systems code. The C compiler is NIST Certified ANSI C,
and the C++ compiler closely tracks the emerging ANSI/ISO C++
standard. To increase the compilation speed the compiler can generate
precompiled headers. For syntax check, the compiler provides pre-
processing of single source files or for the complete project. For code
exploration, a disassembly command displays the corresponding
assembler code that the C code compiles to.

The compiler and linker support *.elf and Freescale S-record output
file formats. A map file is also generated, providing detailed memory
map and module information.
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The CodeWarrior Debugger provides C/C++ source-level, as-
sembly-level and mixed mode debugging. For code exploration, ab-
solute or conditional breakpoints can be accessed or single-step
operation can be performed. Step-over, step-into and step-out of code
function capabilities are provided. The contents of variables, arrays
and structures can be monitored and manually modified.

The Freescale CodeWarrior Debugger supports the following debug
options of the phyCORE-MPC555 target.

A hardware-level debugging option is provided via a PC-to-target
connection using the MPC555 BDM-port (Background Debug
Mode), a hardware debugger module integrated on the processor.
The parallel printer port of the host-PC communicates to the
phyCORE via a BDM interface, such as the Macraigor Wiggler or
the BDM signal conversion logic integrated on the PHYTEC
Development Board. Furthermore for extensive software
development, more sophisticated BDM interfaces are available for
increase download speed.

A connection via RS-232 to a software debug Monitor kernel
(MetroTRK, SDS Monitor) resident in the external or internal
Flash on the phyCORE. The phyCORE-MPC555 is delivered
without the MetroTRK monitor kernel resident in the Flash. It can
be programmed via BDM connection to the desired Flash memory.

10
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2 Getting Started

What you will learn with this Getting Started example:

¢ installing the Rapid Development Kit software

¢ installing Freescale CodeWarrior for PowerPC Embedded Systems

¢ interfacing the phyCORE-MPC555, mounted on the Development
Board, to a host-PC

e downloading example wuser code from a host-PC to the
phyCORE-MPC555 on-board memory

2.1 Installing the Freescale CodeWarrior Tool Chain

When you insert the Freescale CodeWorrior CD into the CD-ROM
drive of your host-PC, the Freescale CodeWarrior CD should auto-
matically launch a setup program that installs the required software.
Otherwise the setup program launch.exe can be manually executed
from the root folder of the Freescale CodeWarrior CD.

The applicable CodeWarrior 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.

A 15-day evaluation license key is included with the installation. After
that, the full license key needs to be requested from Freescale using
the integrated registration wizard. This is required to use Freescale
CodeWarrior Tool Chain.

For installation on WinNT, Win2000 or WinXP hosts you must have
administrator privileges.

© PHYTEC Messtechnik GmbH 2009  L-524e 5 11
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e Install the Freescale CodeWarrior for Embedded PowerPC Targets
tool chain from the enclosed Freescale CD, following the steps
indicated in the install procedure.

The default destination location is

C:\Program Files\Freescale\CodeWarrior EPPC 5xx V8.7. All path
and file names within this QuickStart Instruction are based on the as-
sumption that you accept the default install paths and drives. We
recommend that you accept the default destination location.

Once installation of CodeWarrior is complete, you need to manually
copy additional support files from the PHYTEC Spectrum CD
installation to the Program Files for CodeWarrior on your host-PC.
These files enable initialization of and communication to the
PHYTEC phyCORE-MPC555 target hardware from within the
CodeWarrior IDE.

e After installing the PHYTEC Spectrum CD, replace the files
mpc555.elf and mpc555sh.elf located in:

C:\ProgramFiles\Freescale\CodeWarrior EPPC 5xx V8.7\bin\
Plugins\Support\Flash_Programmer\EPPC

with those out of the path:

C:\phyBASIC\phyCORE- MPC555\Tools\CW8.1\bin\Plugins
\Support\Flash_Programmer\Eppc

Note:

In order to allow proper communication between the host-PC's
parallel printer port and the BDM interface on the phyCORE
Development Board for debugging and code download configure the
printer port to be one of the following: SPP, Normal, Standard, Output
Only, Unidirectional, AT. Try to avoid ECP, EPP or PS/2
bi-directional. The printer port mode is selected in your System BIOS.
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Getting Started

2.2 Interfacing the phyCORE-MPC555 to a Host-PC

Connecting the phyCORE-MPC555 (part # PCM-001-xxxx, mounted
on the PHYTEC Development Board (part # PCM-995), to your
computer is simple:

e If the phyCORE module is not already connected, mount it onto
the Development Board's Molex connector (X1) as shown in the
figure below. Ensure that pin 1 of module matches pin 1 of the
receptacle on the Development Board.

Ensure that there is a solid connection between the module's pins and
the Development Board receptacle. If the phyCORE module is
removed from the Development Board, take precautions to properly
mount the module when it is reattached to the Development Board.
Pin 1 on the phyCORE module (denoted by the hash stencil mark on
the PCB) should be matched to the footprint receptacle on the
Development Board marked by "X1" on the PCB. Also take
precautions not to damage the connectors when the phyCORE is
removed from and inserted onto the Development Board.

© PHYTEC Messtechnik GmbH 2009  L-524e 5 13
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RS232-1 RS232-2 CAN-A CAN-B (@)
N A N A A Vi A Vi
[—) JP13 [—) JP14
JPIE — .
Di:l:l X5
JP15 | | |
—
JP3
]| — g
(G | | G
o) 8 B g
[ 08 |
—| — (wm] P9
CIR
O (am|sP7 1
1
E P19 2
=
JP5_JP2
O

PHYTEC Messtechrik GmbH Basis-MPC555 - 1174.2

Figure 2:  Development Board Overview and Suitable Jumper Settings

Configure the jumpers on the phyCORE Development Board as
indicated above. This correctly routes the interface signals to
applicable connectors and establishes signal connection between
on-board peripherals and the phyCORE-MPC555 module.

Connect the DB-25 connector (P1) of the Development Board to
the LPT1 port of your host-PC using the included DB-25 cable.
This connection is used for the communication of the Freescale
CodeWarrior IDE with the phyCORE-MPC555.

Connect the DB-9 connector (P2) on the Development Board to a
free serial port of your host-PC using the included serial cable.
This will enable you to monitor board-host communication via a
terminal emulation program, such as Windows HyperTerminal.

14
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e Using the included 9VDC power adapter, connect the power socket
on the board (X5) to a power supply (refer to Figure 3 for the
correct polarity). The phyCORE module/Development Board
combination requires a 9VDC@1A power supply.

polarity: -  +

+7VDC.13vDC ~ center hole | ) J
[ 1000ma 2.0mm 5.5mm
/ -
GND

Figure 3:  Power Connector

The LEDs D8, D9 and D10 (three green LEDs) should light,
indicating that all voltages are supplied to the board. D11 (red LED)
will illuminate, indicating that the MPC555 processor is waiting in
debug mode.

The phyCORE-MPC555 should now be properly connected via the
Development Board to a host-PC and power supply and you are now
ready to use the Freescale CodeWarrior tool chain to establish
communication. This phyCORE/Development Board combination
shall also be referred to as "target hardware".

2.3 Launching the CodeWarrior IDE

CodeWarrior should have been installed during the initial setup
procedure as described in the previous section.

Now please download the Example ftp://ftp.phytec.de/pub/
Products/phyCORE-MPC555/Metrowerks/CW8.7/Hello_FL.zip
to your hard disc. Navigate to C:\PHYBasic\phyCORE-MPC555\
Demos, create the folder CW8.7 and decompress the example into this
folder.

e Launch the Freescale CodeWarrior IDE by double-clicking on the
CodeWarrior icon on your desktop or by selecting CodeWarrior
from within the
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Programs\Freescale CodeWarrior\PowerPC 5xx V8.7\
CodeWarrior IDE folder.

e Open the Hello_Fl.mcp project file by selecting File \ Open from
the pull-down menu and navigating to
PHYBasic\phyCORE-MPC555\Demos\CW8.7\Hello_FI.

open A {

Look in: | (= Hella_F |« £k E

Bin
BurnExtR.om
BurnIntRom
Hello_Fl_Data
Source

Object name: |Hel|o_H.mcp Open I
Objectsof [ Al Files (") =l Cancel |

e The Hello_Fl.mcp project file will open in a project window.

i Metrowerks CodeWarrior - O] x|

Eile Edit View Search Project Debug Tools Window Help

AEEEoc-<xha A AN EER s sEER

==l

Hello_Fl.mcp I
|'0 ram j By &%»
Files | Link Orderl Targets |
¥ | File [Code[ Data [/ [-]
# B Reset 0 0+ e o=
¢ F{1 Saurce 0 0+ =
@ #420 Drivvar 0 0+ + =
¥ ECIMSL 0 0o+ o
# B2 Runtime 0 0+ =

B33 Linker Cornrmand File i i =

11 files 0 0
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2.4 Downloading Example Code with CodeWarrior IDE

The Hello_FI example downloads code to the target hardware that,
when executed, sends a character string over RS-232 from the target
to the host-PC. The character string can be viewed with a terminal
program. The program also flashes the user LEDs D4 and D5.

The “Hello_FI” project consists of two software targets, ram and rom.

"ram" target

The ram target is configured for downloading to the external SRAM.
All program code, data and stack space is linked to the external
SRAM. The external SRAM is available from address 0x10000000 to
Ox1003FFFF (256 kByte). The end address depends on the actual
SRAM capacity available on the phyCORE-MPC555.

"rom" target

The rom target is configured to generate an output that is linked for
operation in ROM (either internal or external Flash memory). This
target consists of all components, such as exception table or
initialization procedures, which are necessary for bootable code. If
this target is programmed into one of the Flash memories, it can be
used to debug itself. This is suitable because of the special ROM
debug capability of the MPC555 on-chip debug agent. If you start the
debugger with reference to this target, only the database of this target
Is used to correlate and show the actual position and status of program
execution and data contents.

Flash memory is available from address 0x00000000. The reset
exception resides at address 0x00000100, from where the software
execution starts. Data and stack space is located in the external SRAM
starting at address 0x10000000.

© PHYTEC Messtechnik GmbH 2009  L-524e 5 17
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2.4.1 Configuring HyperTerminal Program for Hello_FI example

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

Start the HyperTerminal program within the
Programs \ Accessories \ Communicatio n bar.

The HyperTerminal main window will now appear.

Double-click on the HyperTerminal icon Hypertrm to create a new
HyperTerminal session.

Enter a name such as "Connect to Coml1" (be sure to use an
available COM port for your system) and select an icon of your
choice to establish a new connection using HyperTerminal.

Connection Description llil

Enter a name and chooze an icon for the connection:

Marme:

ICnnnect to Coml

lcon:

ak I Cancel |

Click OK to advance to the connection window.

18
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= “a Connect to Comnl

Enter detailz for the phone number that you want to dial;

Countryregion: ILInited States of Amenca (1) j

Area code: 208

Phaone number: I

Connect uzing:  |[em] ki

Ok I Cancel |

e Click OK again to advance to the next window (COM1 Properties).
Then set the following COM parameters: Bits per second = 57600;
Data bits = 8; Parity = None; Stop Bits = 1; Flow Control = None.
Not shown: Start Bits = 1.

Eigenschaften von COM1 E| EI

Anschlusseinstellungen

Bitz pro Sekunde: | B7E00 A
Datenbitz: |8 w
Paritat; | Keine v

Stoppbits: |1 LY

Fluzssteuernung:

wiederherstelen

[ i[9 l [ abbrechen ] [UI_:ernehmen]

e Selecting OK advances you to the COM Direct — HyperTerminal
monitoring window. Notice the connection status report in the
bottom lower corner of the window.
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#g Connect to Com1 - HyperTerminal

File Edit “ew Call Transfer Help

_iolx]
=
=l
| | 3
Connected 0:00:04 |Aut0 detect |Aut0 detect |SCROLL |CAPS |NUM |Capture |Print echo Y

HyperTerminal is now prepared to view the output of the example
program once it is executed.

20
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2.4.2 Running the Hello_Fl.mcp Demo Project in RAM

e Return to the Freescale CodeWarrior IDE, leaving the
HyperTerminal session open and connected to the target hardware.

i Metrowerks CodeWarrior — O] x|

File Edit View Search Project Debug Tools Window Help

AEesEs v <hBA AR EN s HER
==l

mnﬂmql

|'0 ram j IB V @ 5‘ L>
Files | Link Orderl Targets |

¥ | File [Code| Data 4 [
# #{]Reset 0 =
# #{1 Source il
« B0 Driver I
1]
1]
1]

« I MSL
« FL1 Runtime
E{3 Linker Command File

cooooo
e
. ‘.
[ENEYERERTREY

11 files ] ]

If not already selected, select the software target "ram” from the pull-
down at the top of the project window.

e Notice the red check marks in front of the individual files. This
indicates that the project is not up to date and a new build should
be performed. This typically happens when you open an existing
project for the first time.

o Perform the build process by clicking the Make icon <& or
select Project / Make from the IDE pull-down menu.

© PHYTEC Messtechnik GmbH 2009  L-524e 5 21



phyCORE-MPC555 QuickStart Instructions

e The Make process generates an output binary (ram.elf). The Make
status window will appear within the CodeWarrior IDE while the
project is being compiled and linked. Once complete the project
window will be visible.

Notice that the red check marks in front of the individual file groups
in the project window have disappeared showing the project is up to
date and all necessary output files have been created.

Hint:

If an error message should appear "Cannot open file" go into the
EPPC Debugger Settings menu within your target settings and make
sure the file "phyCORE-MPC555 init.cfg" is entered. Click on Apply
and OK to save the setting. Also make sure that the source files don't
have "read-only" attributes.

e Start the download process by clicking on green debug %
arrow in the upper right section of the project window. You can
also perform the download by pressing the <F5> function key or
selecting the Project / Run item in the main menu bar.

e The following status window will appear during the download.

ram.elf
Dowrloading 24720 bytes. .

Cancel |

e Once download is complete, you will advance to a more detailed
project window that displays the source code in its lower panel.
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If you get the following error message after starting the program
download you need to check your target settings and configure the
correct Remote Debugging connection:

Metrowerks CodeWarrior 5'

e Select Edit \ ram Settings or click on the ram Settings.. icon in the
project window.

AbatronProtocolPlugin : BOL Mo response from BOI

Hello_Fl_mcp I

I 8 ram j%f @ %
Files | Link Order | Targets |
¥ | Fie | Cox

e Open the Debugger \ Remote Debugging window and select MSI
Wiggler under Connection Settings.

i gram Settings ﬂil
H Target Seftings Panels R Remote Debugging
o EPPCAssembler = Connection Settings
= Code Generation
= Global Optimizations
i EPPC Processor Remate download path
i EPPC Disazsembler I
= Linker
- EPPC Linker [" Launch remate host application

(= Editor
i Custom Keywords I

= Debugger

- Analyzer Connectio....
- [Debugger Settings
B R emote Debugging
- Debugger PIC Seth...
- EPPC Debuagger ...
- EPPC Exceptions
- Source Folder Map..._
- Sugtemn Call Servic... =

E dit Connection... |

Connection: | SRR

Factory Settings Fevert Impart Panel... | Export Panel.. |

0k | Cancel | Apply |

e Click on Edit Connection... then OK
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Freescale Code¥farrion fgl

Warning! &ny changes you make to this connection will
be applied to all targets that use this connection. &lso,
the changes will be immedistely saved whether ar not
you keep other changes to the Remate Debugging panel.

L.;

Do you want to continue?

Cancel|

e Enter 0x10000000 for FPU Buffer Address and click OK.

MS1 Wiggler 3

M arne: |MSI Wiggler
Debugger:[EFFL - M5 wiggler =]

Connection Type:|Parallel

Parallel Part |LPTAH -
Speed 1

FPU Buffer &ddresz | 0w10000000 * fior 555 only

Factory Settings | | Cancel | kK |

e Click on Apply, then OK and repeat the download.
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e Once download is complete, you will advance to a more detailed
project window that displays the source code in its lower panel.

14 Metrowerks CodeWarrior - [ram.elf (Thread 0x0)] -0 il
EE\IE Edit View Search Project Debug Data Tools Window Help _|=| x|
ol <bBAAANEFR L ERER
My e xghdOEE
Hello_F1.
m | EEES 5] | [[EYermRE= AT [Vals Tloceion ®)
® wmn B €5 ctat ||| i toce emties B
Files |Lm|< Orderl Targets |
¥ | File | Code| Data [¥6.[w
#{Feset 320 0+
# {0 Source 400 153 + + = El El
=2 Drivar 2K 6493 + + =
B CIMSL 129K 22K ¢ - i
= CIRuntime 2K 2k o+ e oo aurce: NSourcelmain.c =]
& {3 Linker Command File 0 0 = P a
#include <stdio.h>
#include "mpoSzz_sci.ht
#include "LED.H"
woild ToggleRsdLED (void);
void ToggleGreenlED(void):
woid Walt(unsigned int Count):
asm unsigned int GetIMMR(void):
vaid main()
B
- InitializelED():
InitPortl(): s#% zet handle for the first UART »~
InitializeUART (kBaud9600)
printf (" rUART_1 > Hello worldwnsr');
InitPartz(); ~# zet handle for the first UART =~
InitializeUART (kBaud3600)
printf ("~n~rUART_2 > Hello worldsn>r"):
InitPorti(): % zet handle for the first UART =~
whila(1)
{
<% determine the active memory */
if ((unsigned int) &main > 0x10000000) »~ ram code is linked to
<7 address 0x10002000
printf ("Running out of external SREMn~r"):
ToggleRedLED();
TogyleGreenlED()
11 files 152K 26K =
4 | | loLineds  Colt | gource ¥ <] | ’

4

e Click on the green debug arrow %

at the top of the project

window (or press <F5> or select Project / Run in the main tool
bar). This will run the main code, starting from the location
indicated by the blue arrow in the source window [first line after
main()]. The lower portion of the ram.elf (Thread 0x0) window
will indicate that the demo program is executing out of RAM.
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i Metrowerks CodeWarrior - [ram.elf {Thread 0x0}]

-10] x|
Fila Edit WView Search Project Debug Data Tools Window Help =] x|
AEFEe - <haA AN ESY R s HER
[ — =
dd e wx G| EEE
Hello_Fl.mcp I —

Stack. [4]| @ Variables: Al | Yalue | Location |
® ram By €5 > | S Ao o ot =]
Files |L|nk Dldell Talgatsl

% | Fie | Code | Data |#k[4
=3 Resst 400 0o o
#4{] Source a2 171 = =
[#4{23 Driver 1K 423 -« . = [ -]
[#{_3 Runtime 20K K e o | ¥
A MSL 23 zk - | [§E]Sowce CNPHYBasic\pEMPCSES\D emos\CWELT\Helle F\Sourcetmainc a|
[£3 Bun to extemal FLASH 1} 0 3 ] 15" : :I
[#+3 Linker Command File 0 0 rogran ‘ram.elf | is ewsouting
Choose Break from the Debug menu to stop it.
B readme.tst nfa nla +
12 fil 151K 26K | -
4| | | | Lined ¥4 | v

A

e Switch back to the HyperTerminal program to view the output of

the demo program, which will print the character string,

"UART _1> Hello world

Running out of external SRAM"*

LED D4 (red) and LED D5 (green) will flash on and off

simultaneously.
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“& Connect to Com1 - HyperTerminal
File Edit View Call Transfer Help

-lojx|

2]

Running
Running
Running
Running
Running
Running
Running
Running
Running
Running

out
out
out
out
out
out
out
out
out
out

UART_1 > Hello

world

external
external
external
external
external
external
external
external
external
external

Connected 0:00:13

|Auto detect

9600 8-N-1

[scroLL

[caps

[rum

‘ Capture

|Pr\nt echo

4

e The Hello_FI project implements both UART_1 and UART _2. To
view the output of UART_2, connect the RS-232 cable to the
DB-9 connector at P3 on the Development Board. After restarting
the code execution UART _2 outputs the following:

g Connect to Com1 - HyperTerminal N il
Eile Edit View Call Transfer Help
EIE' @l gl s;DlEp |

UART_2 > Hello world

N £l

Connected 0:00:58

Auto detect

9600 8-N-1

SCROLL

[caps

[rum

|capture

Print echo
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e To end the debug session click on the Kill thread * button at the
top of the project window (or press <Shift>+<F5> or select Debug
/ Kill in the main tool bar).

2.4.3 Downloading Hello_FI to the MPC555 on-chip Flash

e Make sure Jumper JP15 on the phyCORE-MPC555 Development
Board is closed at position 1+2 (refer to Figure 2).

e From the pull-down menu, at the top of the Hello_Fl.mcp project
window, select the software target "rom".

e The project window should look as follows:

{4 Metrowerks CodeWarrior - 0| x|

File Edit Wiew Search Project Debug Tools Window Help

L B= 2 IR A Y EREE SLRCE NN QER:

=l x]

Hello_Fl.mcp I
| £ rom j !B V @ 5 [
Files | Link Orderl Targets |
¥ | File [ Code | Data [ [
» =] Reset 0 De o+ oz
¥ [B{1 Source il I |
« F-{3 Driver 0 0+ + =
« E{MSL 0 ne-
¥ #{J Runtime il 0+ » =
« [F-{3 Linker Command File i (I =
11 files 0 0

e Perform the build process by clicking the Make icon & or
select Project / Make from the IDE pull-down menu or use the

<F7> function key.

28
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e Open the Flash Programmer window by selecting Tools /
FlashProgrammer from the pull-down menu. The following
window will appear:

E 8 Flash Programmer ;Iglil

B Target Configuration

B Flash Programmer

- T arget Configuration
Flash Configuration Default Project: Hello Fl.mcp
Program / Werfy

- Erase / Blank Check

- Checksum — Usze Custam Settings

Target Processon IGeneric "I Connection |&batron Senal j
v ze Target Initislization
Itargelfilename Browse. . |

Default Target: rom

— Target kemaony Buffer Options
Target bMemary Buffer Address: DHIDDDDDDDD [ Enable Logging
Target bemary Buffer Size: EI:-:IEIDEIEIBEIEIEI ™ Werify Target Memony Wites
Show Log Load Settings. .. | Save Settings. .. |

Cancel |

e Click on the Load Settings... button.

© PHYTEC Messtechnik GmbH 2009  L-524e 5 29



phyCORE-MPC555 QuickStart Instructions

Browse to the phyCORE-MPC555 internal_flash.xml file located

in the

C:\Freescale\CodeWarrior EPPC 5xx V8.7\bin\Plugins\Support\
Flash_Programmer\EPPC folder and open the file.

Load Settings File

= 1
Zuletzt
werwendete D

r +
Desktop
Eigene D ateien
oL
Arbeitzplatz

y

ung

Metzwerkumngeb D ateiname:

Suchen in: | () EPPC

=] FPDefaultConfig. =ml

|| FPDeviceConfig, xml

: MPCESSCME, xml

|| MPCS55CME _external_flash, xml

| MPCSS5CME_SHADOW sl

= MPCSE4EVE_exbernal_Flash, xml

= MPCSE4EVE_internal_flash, =ml

= MPCSE4EVE_internal _shadaw_Flash, xml
= MPCSESCMD, xml

=] MPCEESCMD _external _flash. =ml

|| MPCEESCMD _SHADCW A, il

: MPCSESCMD_SHADOW B, xml

& MPCEREEVE_external _flash.=ml

|| MPCS6EEVE_internal _flash,=ml

= MPCSBEEVE_internal_shadow_Flash_a, il

<

=~ = B e E-

= MPCEEEEVE_internal_shadow _Flash_B.xr
=] phyCORE-MPCS55_external _flash.xml
phyCORE-MPCSS5_internal_flash. xml
=] phyCORE-MPCS65_external _Flash.xml
= phyCORE-MPCSES _inkernal_Flash,:ml

>

|ph_l,JCDF|E-M PCER5_internal_flazh.xml

Qffrien |

Dateityp:

|F|ash Programmer Settings files [*.xml)

[
[~

Abbrechen

e The Target Configuration window will appear as follows:
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{ B Flash Programmer -0 x|

B Flash Programmer
Target Configuration

B Target Configuration

Flazh Configuration Default Project: Hello Flmep
Fragram / Werify .

Eraze / Blank Check Bl e i o o
Checkzum

— ¥ Use Customn Settings

Target Processor:lEEE 'I Connection; |MS1 wiggler j

v Uze Target Initialization

C:MProgram FilegiMetrowerks\Codetw ariorhPowerPC_EAE]_ Supparthl Browse... |

— Target Memon Buffer Optionz
Target Memony Buffer Address: IJ:-:|1 Q000000 ¥ Enable Logging
Target Memory Buffer Size: D:-:IDDDDEDDD [~ Werify Target Memony Wiites

Show Log Load Settings. Save Seftings... |

QK I Cancel |

e Click on Flash Configuration to check that the correct Flash device
is as follows:

-lojx|
B Flash Programmer | B Flash Device Configuration

- Target Configuration

an

- Program f’\;“erify Flash temory Base Address: 0x IDDDDDDDD

- Eraze [ Blank Check

~ Checksum Device Organization: Sector Address Map:
MBEMZIDLIZ4TE i 00000000 00007FFF
MEMEZIDLIZATE 00003000 D00OFFFF
MBER2ZIDLEA0E 00010000 DOO17FFF
MENMZIDOLEA0E 00018000 D0O1FFFF
MBMZILVA0DEC 00020000 D00Z7FFF
MBM2ALVA00EC 00028000 DO0ZFFFF
MBM2ILYA00TC 00030000 D0037FFF
MBEM2ILYA00TC 00036000 D003FFFF
MEMEZILVEEIUE 00040000 00047FFF
MBEM2ZILVBEIUE 00045000 DOD4FFFF
MBENMZIFLT 2L 00050000 D00S7FFF
MEMZIFLT2LM 00058000 DOOSFFFF
MBEMZIPLIZ00BE 00060000 D00BFFFF
MEMZIPLIZONBE _ 00065000 D00BFFFF
MEMEZIFLIZO0TE
MEMEZIFLIZ00TE

Show Log | Load Seftings... | Save Setfings... |
QK I Cancel |
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e Back in the Flash Programmer main window click on Erase/Blank
Check.

e Click on the Erase button to erase the entire on-chip Flash
memory.

SE

N Erase / Blank Check Flash

H Flagh Prograrmmer
¢ Target Configuration
- Flash Configuration

T OOODOU00 D007
2 IR e D000B000 0DODFFFF
- Checksum 00010000 00017FFFE
00018000 0001FFFF
00020000 Q002 7FFF
00028000 0002FFFF
00030000 00037FFF
00038000 0003FFFF
00040000 Q004 7FFF
00048000 0004FFFF
00050000 00057FFF
00058000 000SFFFF
00060000 00057FFF
DO0BBO0D 000SFFFF

— v All Sectors

™ Erase/Blank Check Sectors Individually

Status: I Details
Erase Blank Check |
Show Log | Load Settings | Sawe Settings |
oK I Cancel |

e The Flash erase procedure will take up to 10 seconds. The Status:
line shows the individual steps that are performed during the Flash
erase.

Note:
If the Status indicates that the Erase Command Failed check that
Jumper JP15 is set to position 1+2.

e If you wish, you can perform a Blank Check at the end of the Flash
erase sequence to verify the Flash sectors are blank. Simply click
on the applicable button.
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e Now go to the Program/Verify section of the Flash Programmer

window.

_§E Flash Programmer

B Flash Frogrammer

B Frogram / “erify Flash

- Target Configuration
; h Configuration

; e / Blank Check
“- Checksum

— Use Selected File

Imm mot

Browse.. |

File Type: IMmoroIa S-Record Format

=

Restrict Address Range

Start: 0x |00000000
End: 0x [00000000

Apply Address Offset

Offset; 0x (00000000

Flash Base Address; 0x IUDUUUUUD

Flash Base + Offset; 0x IUUUUUUUU

Status I

Details |

Program

“etify

=[Ol x|

Show Log

| Load Settings... |

Save Settings... |

Cancel

o]

e Check Use Selected File and navigate to the
PHYBasic\pc-MPC555\Demos\CW8.7\Hello_FI\Bin
folder in the Select File to Program window.

Select File to Program

Laok in: | (=) Bin

~| & & ek -

2%

tarn. bin
ram. elf

B rarm. MaF

rarn., mak

rarn, bin
rom. elf

File name:

B rom. MaP

. t o, ok

Iru:um.mu:ut

| Open I

Files of type: I.-’-'-.II Files [*.7]

- Cancel
=] Camcel | y

o Select the rom.mot file from the list of available files and Open it.
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e The Flash Programmer window will reappear and should look
like this:

-lo]x]
B Flash Programmer | B Program ¢ erify Flash
- Target Configuration
- Flash Configuration v Use Selected File
- Program / Verify IC:\PHYBasic\pC—MPCEEE\Demos\CWE.W YHello_FIBinyrom.mot
- Erase [ Blank Check
- Checksum

File Type: IMotDrolanRecord Format j

Festrict Address Range Apply Address Offset

Start: Ox IDDDDDDDD
Offset Ox (00000000
Endl: Ox IDDDDDDDD

Flash Base Address: 0x |00000000 Flash Base + Offset: Ox IDDDDDDDD
Status: Details |

Frogram | Werify |

Show Log | Load Settings.. | Save Settings.. |

Ok I Cancel |

e Now click on the Program button to start downloading the
rom.mot file into the on-chip Flash.

e The Status: line shows the individual steps that are performed
during the Flash download.

Status: IDDwnIDading [x00002345 bytes ta be programmed at 0x00000000 Detailsl

e The following status line will appear at the end of the download
sequence:

Status: I Program Command Succeeded Detailsl
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e If you wish to verify the Flash download simply click on the Verify
button to start this procedure.

e Click on the OK button to exit the Flash Programmer tool.

e Click No when you are prompted to save these new settings.

You have now successfully downloaded the pre-existing Hello_FlI
example program to the MPC555 on-chip Flash.

Disconnect the power adapter from Development Board.
Important: Remove Jumper JP6.

Disconnect the DB-25 parallel cable.

Reconnect the power adapter to the Development Board.

Only the red LED D4 on the Development Board will now flash.

e Switch back to the HyperTerminal program to view the output of
the demo program, which will print the character string,
"UART_1> Hello world
Running out of internal FLASH*

#& Connect to Com1 - HyperTerminal — |E| 1'
File Edit View Call Transfer Help

UART_1 > Hello world

Running out of internal FLASH
Running out of internal FLASH
Running out of internal FLASH
Running out of internal FLASH
Running out of internal FLASH
Running out of internal FLASH
Running out of internal FLASH
Running out of internal FLASH

S K

Connected 0:00:06 Auto detect 9600 8-N-1 SCROLL  [CAPS [Num [Capture  [Print echo
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2.4.4 Downloading Hello_FI to the External Flash

This example demonstrates burning code to the external Flash on the
phyCORE-MPC555. The example program will be downloaded to the
Flash devices at U2/U3 (AM29LV type).

Disconnect the power adapter from Development Board.
Reconnect the DB-25 parallel cable.

Change Jumper JP15 to position 2+3 (refer to Figure 2).

Close Jumper JP6.

Reconnect the power adapter to Development Board.

From the pull-down menu, at the top of the Hello_Fl.mcp project
window, make sure the software target "rom" is selected.

e Open the Flash Programmer window by selecting Tools /
FlashProgrammer from the pull-down menu.
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e The following window will appear:

E B Flash Programmer ;lglﬂ

N Flash Programmer
¢ Target Canfiguratian

H Target Configuration

Flazh Caonfiguration Default Project: Hello Fl.mcp
Program / Werify )

Eraze / Blank Check. Default Targst: - rom
Checksum — Use Custom Settings

Tiarget Frozessar: IGeneric 'I Connection: |Abatron Senal j

w | Uz Target [nitialization

targetfilename Browse, . |

— Target Memorg Bulfer Optiong
Target Memony Buffer dddress: DHIDDDDDDDD IV Enable Logging
Target Memony Buffer Size: DHIDDDDEDDD [~ Werify Target Memony Wiites
Show Log Load Settings... | Save Settings... |

Cancel |

e Click on the Load Settings... button
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e Browse to the phyCORE-MPC555 external_flash.xml file located

in the

C:\Freescale\CodeWarrior EPPC 5xx V8.7\bin\Plugins\Support\

Flash_Programmer\EPPC folder and Open the file.

Load Settings File

[

Suchen i: | () EPPC

Nl

e
Zuletzt
venwendete D

r

|2 FRDefaultCanfig. xml

= FPDeviceCaonfig. =ml

= MPCESSCME. =ml

|2 MPCESSCME _exkernal_Flash.:=ml
|2 MPCESSCME _SHADCM <l

2 MPCEG6EYE_internal_shadow_flash_B.=r
phywCORE-MPCSSS5_external_flash, xml
= phyCORE-MPCS55_inkernal_flash, xml
|2 phyCORE-MPCS65_external_flash, xml
|2 phyCORE-MPCS65_internal _flash.xml

= MPCSE4EYE_external _flash,xml
= MPCEE4EVE _internal _flash.xml
= MPCEE4EVE _internal_shadow_flash.xml
I"'_’. MPCSASCMD . xml
= MPCEESCMD_external_flash, xml
I"'_’. MPCSASCMD_SHADOW A, xml
|| MPCSESCMD_SHADOW _B. xml

:133 = MPCE66EYE _external_Flash,xml
Arbeitsplatz = MPCSEREYE_internal_flash, xml

= MPCSEEEYE_internal _shadow_flash_A.xml

Desklop

)

Eigene Dateien

= =

>

@«

MNetzwerkumnaeh D ateiname: |phyEDHE-MF'C555_e:<tema|_f|ash.>:ml

ung

Drateityp: | Flash Pragramnier Settings files [ sml]

[]
Sl

Offren |
Abbrachen

e The Target Configuration window will appear as follows:
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{ B Flash Programmer -0 x|

B Flash Programmer
+ Target Configuration
. Flash Configuration Default Project: Hello Flmep
Fragram / Werify
Eraze / Blank Check

- Checksum — ¥ Use Customn Settings

Target Processor:lEEE 'I Connection; |MS1 wiggler j

v Uze Target Initialization

C:MProgram Fileshhetroverkz\Codetw armiorPoverPC_EABI Support

B Target Configuration

Default Target: 1am

— Target Memon Buffer Optionz
Target Memony Buffer Address: IJ:-:|1 Q000000 ¥ Enable Logging
Target Memory Buffer Size: D:-:IDDDDEDDD [~ Werify Target Memony Wiites
Show Log | Load Settings. .. I Save Seftings... |

QK I Cancel |
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e Click on Flash Configuration to check that the correct Flash device

is as follows:

{ B Flash Programmer

—lof x|

B Flash Programmer

¥ Flash Device Configuration

- Target Configuration
an

- Program f\;/erify
Erase / Blank Check
- Checksum

Flash Mermory Base Address: [ IDDDDDDDD

Device Organization: Sector Address Map

BT B12kxax1 00000000 0001FFFF
AM23LV4008 B12kxx2 00020000 0003FFFF
AME2ILVA00T B12KxExd 00040000 000SFFFF
An29LW400T 256K 6x1 00060000 DOO7FFFF
Al29LE40D 2° 00080000 DODYFFFF
Al29LvE40D 256K 6xd 000A0000 DO0BFFFF
AZILVE40M i 000Co000 000DFFFF
AR230E400 000EDOOD DDDEFFFF
AM2ILVEAD 000F0000 000F3FFF
AM2ILVEAND 000F4000 000F7FFF
An29LvERZD 000F8000 00OFFFFF
Al29LvER2D
Ak29L800BB
AlZILVE00BE
AMEZSLVBOOBT
AMZ2ILVB00BT
AT49E1614 =

Show Log | Load Settings.. | Save Settings.. |

o ]

Cancel |

e Click on Erase / Blank Check. Next click on the Erase button.

18]
B Flash Programmer | B Erase / Blank Check Flash
Target Configuration AE
" — v ch
:;Iash Conﬂgurgﬂon BEerS [~ Erase/Blank Check Sectors Individually
) mgramer'fy 00000000 000TFFFF
A= 0no0zooon 0003FFFF
Checksum

00040000 D0DBFFFF
00060000 N007FFFF
00080000 N0D9FFFF
000AD000 DOOBFFFF
000Co000 000DFFFF
DO0EDO0D DOOEFFFF
0O0FOO00 000F3FFF
DO0F4000 000F7FFF
DO0FE000 D00FFFFF

Status: I

Details |

| Erase

Blank Check |

Show Log

Load Settings.. |

Save Settings.. |

]

Cancel |
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e The Flash erase procedure will take up to 15 seconds. The Status:

line shows the individual steps that are performed during the Flash
erasure.

Note:

If the Status indicates that the Erase Command Failed check that
Jumper JP15 is set to position 2+3.

You can perform a Blank Check at the end of the Flash erase
sequence to verify the Flash sectors are blank. Simply click on the
applicable button.

Now go to the Program/Verify section of the Flash Programmer

window.

_laix]
B Flash Programmer | ¥ Program / erify Flash
- Target Configuration .
- Flash Configuration I™ Use Selected File
& Frogram f \erify: Imm_mot Brawse... |
Erase / Blank Check
- Checksum
File Type IMotorola S-Record Format j
Festrict Address Range Apply Address Offset
Start: x IDDDDDDDD
Offset: Oy IDDDDDDDD
End: x IDDDDDDDD
Flash Base Address: 0x |C0000000 Flash Base + Offset: Ox IDDDDDDDD
Status: Details |
Frogram | Werify |
Show Log | Load Settings... | Sawve Settings... |
Ok I Cancel |

e Select the output file that will be downloaded into the external
Flash. Check the Use Selected File box. Click on the Browse...
button in the upper right-hand corner of this window.

¢ Navigate to the

PHYBasic\pc-MPC555\Demos\CW8.7\Hello_FI\Bin
folder in the Select File to Program window.
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Select File to Program

Look: in: I I3 Bin

= & & cf B

2 x|

= ram.bin
3ram.elf
ﬂram.MAP
ram.mnt
= rom.bin
=] rom.elf

Brom.MAP

(=l rom. mot

File name: |rorn.rn01

Open I

Files of type: |,'-u| Files (=%

;I Cancel |¢

o Select the rom.mot file from the list of available files and Open it.
The Flash Programmer window should look as follows:

{ B Flash Programmer

= o] x|

B Flash Programmer B Program / Yerify Flash

- Target Configuration

- Flash Configuration i ¥ Use Selected File

- Program / Werify
- Eraze [ Blank Check

IC:\PHYEIas|c\pC—MP0555\DemDs\C\r\f‘8.1\He\lo_FI\Elm\rom.mot

- Checksum

File Type IMotorola S-Record Format

|

Festrict Address Range

Stert; O IDDDDDDDD
Enidl: 0 IDDDDDDDD

Apply Address Offset

Dffset ix IUDDDDDDD

Flash Base Address: Ox /0000000

Flash Base + Offset: Ox IUUUUUUUU

Status:

Details |

Program |

ety

Show Log

| Load Seftings... |

Save Setfings... |

=]

Cancel |

[ ]
rom.mot file into the external Flash.

Now click on the Program button to start downloading the
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The Status: line shows the individual steps that are performed
during the Flash download.

Shatuz: IDu:uwnIu:uau:Iing (x000022348 bytes to be programmed at 0=00000000 Detailsl

The following status line will appear at the end of the download
sequence:

Status: I Frogram Command Succeeded Detailsl

If you wish to verify the Flash download simply click on the Verify
button to start this procedure.

Click on the OK button to exit the Flash Programmer tool.

Click No when you are prompted to save these new settings.

You have now successfully downloaded the Hello_FI example
program to the external Flash on the phyCORE-MPC555.

Disconnect the power adapter from Development Board.
Important: Remove Jumper JP6.

Disconnect the DB-25 parallel cable.

Reconnect the power adapter to the Development Board.

Only LED D5 (green) on the Development Board will now flash.

Switch back to the HyperTerminal program to view the output of
the demo program, which will print the character string,
"UART_1> Hello world

Running out of external FLASH"
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2.5 Creating a New Project

For ease of creating a new project for the phyCORE-MPC555 it is
recommended that the given Hello_FI project is used as a template.

The Hello_FI project already has the target, linker, compiler,
debugger, and startup code correctly configured for the
phyCORE-MPC555 target.

o Create a new directory for your project and copy the contents of
Hello_FI into the new directory.

e From the project window you can add or remove source files, add
code libraries, modify compiler and linker settings, and compile
and link a project.
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3 Advanced User Information

3.1 Stack Allocation

e Click on the Project Settings Button within the project window
to open the Target Settings Panel

e The stack location is specified by the content of the Stack Address
edit field in the Linker | EPPC Linker Panel within the
Target Settings Panel.

{ @ ram Settings llil
R Target Setings Fanels | [§ EFFC Linker
= Target ) 21| Link Options —Segment Addresses
- Target Setlings Link Mode:|ormal ~| | UseLinker Command File
- Access Paths [v Generate DWWARF Infa
= Build Extras [¥ Code Address:  |0x10002000
- Fila Mappings [¥ Use Full Path Marmes Dt _
- Source Trees [¥ Generate Link tap Bia ANCTESS. IDXDDDDDDDD
- EPPC Target [V ListClosure [~ Small Date: 0x00000000
= Language Settings [v¥ ListUnused Objects Small Data?:
- C/C++ Langua.. [~ List DWARF Objects ™ Small Deta2:  [0.00000000
- CfCH+ Warnings [~ Suppress Waming Messages | ¥ Generate S-Record File
= EPPC Assembl... I— Sant =-Record
. - | | T Heap Address: [=00000000
=+ Code Generation
- Global Optimiz.. Stack Address: 0100310 bilezs [28
- EFPCFrocessaor G e BOM | EOLCharau:ter:lDOS vl
- EPPCDisasse.. Enerate MIEIE]S
=- gLiﬂkEf RAM Buffer 000000000 |- Entry Foint
5- Editor || POMImage [B%00000000 ||| |—start
/ “actory SEttingﬂ Fewvert | Import Panel...l Export Panel...l

/ DK | Cancel | Apply |

e The marked checkbox should always be active. If not, a default ab-
solute stack address will be used, that may not adequate for your
requirements.

e The Stack Address determines the top of the stack area. The stack
grows down the number of kilobytes you specify in the Stack Size
edit field. It is located in the Target | EPPC Target panel within the
EPPC Settings Panel.
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4 ram Settings

H Target Settings Panels R EPFC Target
[ Target -
- Target Settings Project T_I.Jpe:lAppIication - I
- Access Paths File Namelram.elf
- Build Extras :
- Runtime Settings Byte Ordering
- File Mappings ¥ Big Endian " Little Endian [ Disable Cw Extensions
- Source Treez
Rl E PP T arget Code Madek|2bsolute Addressing =]
- Language Settings
- C/C++ Language Small Data
- GG+ W amings
- EPPC Assembler Sl Dile
= Code Generation ;
- [alobal Optimizations Heap Size (K]
- EPPC Processor Stack Size [k
- EPPC Dizassembler ok Siz=
=]+ Linker
----- EPFC Linker LI
Factom Settings Erewvert Fate] | Save |
e The default value is 32 kByte. You can adjust it to your own re-
quirements.
e For stack pointer handling the PowerPC General Purpose
Register R1 is reserved and should never used for other purposes.
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3.2 Dynamic Memory Allocation

e Click on the Project Settings Button within the project window
to open the Target Settings Panel

e For dynamic memory allocation (malloc or new function) the heap
start address and amount can be specified in the target settings
(ALT+F7). The heap must always reside in RAM.

e The amount is controlled by the setting:
e Target — EPPC Target: Heap Size (kB), 32 (default)

4 ram Settings

H Target Settings Panels J R EPFC Target

[ Target . _

- Target Settings Project T_I.Jpe:lAplecatlon - I

- Bocess Paths File Marme |ram.e|f

- Build Extras :

- Runtime Settings Byte Ordering

+ File Mappings & Big Endian " Litfle Endian I" Disable O Extensions

- Source Treez

Gl EPPC T arget Code Madek|2bsolute Addressing =]
- Language Settings

-« C/C++ Language Small Crata

v CAC+H+ Wamnings

- EPPC Assembler Smal Data2

= Code Generation .
Heap Size [k
- [alobal Optimizations 5 (k)

- EPPC Processor Stack Size [k] [12
- EPPC Disassemble
= Linker
----- EFPC Linkg, ~|
Fachs | Heyvert Barel | Save |

/

e |If you do not use dynamic memory allocation, you can set this
value to zero.

e The location of the heap is specified in the Target Linker Setting.
e Linker — EPPC Linker: Heap Address

© PHYTEC Messtechnik GmbH 2009  L-524e 5 47



phyCORE-MPC555 QuickStart Instructions

20x
R Target Setings Fanels | [§ EFFC Linker
= Target _ 21| ~Link Options —Segment Addresses
- Targetsetings Lirk bode: lafsl [~ Use Linker Comman File
~ Access Pafhs [¥ Generate DWWARF Info
- Build Extras [¥ Code Address: [0x10002000
- File Mappings [+ Lse Full Path Marmes
- Source Tress [¥ Generate Link Map [~ DetaAddress: IEIxDDDEIEIEIEIEI
~ EPPC Target [+ ListClosure [~ Small Data: 000000000
= Language Settings [v List Unused Objects ™ Srmall Data?: I—
g Ox00000000

- CfC++ Langua...

[ List DWARF Ohjects

- CfCH+ Warnings [~ Suppress Waming Messages | ¥ Generate S-Record File
= Codo oanoml || 4= HeapAddress: [Ty | | SortS-Record
- Global Optimiz.. v StackAddress: [Baooamo || M [28
EEES SEE;E:;?W [T Generate ROM Imane EOLCharau:ter:lDOS :Iv
= Linker RAM Buifer (0000000 | (~Entry Paint
= Editor .(| POMimage [ono0oaon || |_ster
/ :acturySetting4 Fewvert | ImpurtPaneI...l ExpDrtF"aneI...l
/ oK, | Cancel | Apply |
/

e |If the check box is disabled, the top of the heap will equal the
bottom of the stack. To enter a specific heap address, enable the
check box and specify your desired address in the edit field. The
address will be aligned up to the nearest 8-byte boundary.

Note:

The memory allocation returns at runtime not as much memory space
as in the Heap Size field specified. A small portion is used for buffer

management.
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Did you find any mistakes in this manual? page
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