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Application Note

1 Introduction

This application note describes the “MPC5200_Quick_Start” environment for creating non-
operating system applications for the Freescale Semiconductor, Inc. (formerly Motorola)
MPC5200 device. The environment includes also an easy-to-use Graphical Configuration
Tool (GCT) which simplifies definition of the startup configuration of the MPC5200 on-chip
peripherals.

A current version of the Freescale (formerly Motorola) MPC5200_Quick_Start tool is
primarily designed for and is integrated with Metrowerks CodeWarrior development tools.
There are more tools likely to be supported in the future; see the RELEASE_NOTES.ixt file
for the up to date list of tools supported by the latest release. In this document, it is assumed
the user is already familiar with the target development environment.

All MPC5200 embedded-side code was tested with the Metrowerks CodeWarrior MGT
Edition Version 8 and the Freescale (formerly Motorola) Lite5200 (lceCube) evaluation
board.

1.1 Features
The MPC5200_Quick_Start is composed of the following components:

e Framework for creating MPC5200 non-operating system applications
— CodeWarrior Project Stationery (project templates)
— Startup code enabling boot-from-flash standalone operation of Lite5200
— Linker command files for various targets (debugging, standalone,...)
— Interrupt Dispatcher with the support of GCT
e Graphical Configuration Tool
— Easy-to-use Windows-based application
— Al MPC5200 modules supported except USB (to be supported in future)

— A graphical representation of all control bits and bit-fields of supported
peripheral modules

— Generates constants to be directly written to the MPC5200 control registers
e MPC5200 Peripheral Modules Initialization Code

— Applies GCT-created configuration to the MPC5200 peripheral registers

— Optionally initializes the MPC5200 device before the main() is entered
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Installation

1.2 Suggested Reading

Before starting with MPC5200 programming, it is recommended the user gets familiar with 32-bit PowerPC archi-
tecture and G2_LE PowerPC core implementation. The following books are freely available from Freescale (for-

merly Motorola) Literature Distribution Center in the PDF form.
*  Programming Environments Manual for 32-Bit Implementations of the PowerPC Architecture MPCFPE32B/AD) —
Describes resources defined by the PowerPC architecture.

e G2 Core Reference Manual (G2CORERM/D) — Describes the G2_LE core used in MPC5200
There are also several Application Notes related to the MPC5200 device:

e AN2551: MPC5200 Startup Code.
e AN2604: Introduction to BestComm.
e AN2458: MPC5200 Local Plus Bus Interface.

2 Installation

The MPC5200_Quick_Start tool setup pack is distributed as a singe self-extracting executable file. Before installing, the Microsoft
Internet Explorer 5.5 or higher must be installed on the host computer. It may also be an advantage if the CodeWarrior MGT
edition is installed before the MPC5200_Quick_Start installation. The Quick Start project stationery is then installed and
integrated directly into the CodeWarrior Environment.

After the MPC5200_Quick_Start is installed, before any project or sample application is opened in the CodeWarrior, the
path to the MPC5200_Quick_Start source code must be registered in the CodeWarrior Development Environment. Unfortunately,
this step can not be automated in the installation process and must be done manually by the user. The actions required are
specified in detail in the “doc\todo_CW.xt”file and are also briefly described in the following section.

2.1 Configuring CodeWarrior IDE

The following procedure registers the MPC5200_Quick_Start source code path in the CodeWarrior Integrated Development
Environment (IDE). This path is used by all projects created from MPC5200_Quick_Start Stationery as well as by all sample
applications.

1. Launch the CodeWarrior IDE and select menu “Edit / Preferences”. The “IDE Preferences” dialog window should
appear.

2. Select “Source Trees” panel in the left-hand side “IDE Preferences Panels” list as displayed in Figure 1.

3. Inthe “Name” box, type (exactly) the string “MPC5200_Quick_Start Source” (there is a space before the “Source”
word).

4. Inthe “Type” drop-down list, select the “Absolute Path” type.

5. Click on the “Choose” button and locate the “src”folder in the MPC5200_Quick_Start installation directory. This can be
for example the “C:\Program Files\Freescale (formerly Motorola)\MPC5200_Quick_Start r1.0\src”

6. Click the “Add” button, the path specified above should be added to the list.
7. Click “OK” to finish

AN2757 MPC5200 Quick Start and Graphical Configuration Tool

2 Freescale Semiconductor



Your first “Hello World” application
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Figure 1. CodeWarrior IDE Preferences Window

3 Your first “Hello World” application

After the MPC5200_Quick_Start is installed, run the CodeWarrior Development Environment and select menu “File / New”. The
MPC5200_Quick_Start Stationery should appear in the list of available project templates.

New [}
Proiect | File | Object|
o5 Empty Project Froject name:
8 EPPC New Project wizard Ihello_world
) Maksfile Importer Wwizard
{8 MPC5200 Quick Start Cw/ Stationery Location:
ID:\Proiects\heIIo_worId Set...
Add to Project;
Project:
()8 I Cancel |

Figure 2. CodeWarrior Project Stationery
Select the MPC5200_Quick_Start Stationery and create project using any of the three available project templates (Figure 2).

When a new project is loaded into the CodeWarrior workspace, double click the “main.c” file item in the project tree to open the
file in the editor window. A typical “Hello World” application code is prepared by default (Figure 3).
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Your first “Hello World” application
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Figure 3. Quick Start Project Templates

By default, all the embedded-side code of MPC5200_Quick_Start supports the Metrowerks WireTAP CCS BDM (COP) interface,
which is also the default interface included with the Lite5200 board. A different BDM interface can be selected in the project
settings window after pressing the Alt+F7 key (Figure 5).

etrowerks CodeWarrior - [main.c]
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S
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* put your code here.
printf("Hello worldinn"J;
while(1]
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4

Figure 4. Hello World Application in CodeWarrior

The “Hello World” application sends its output to the “console” which is initially configured as a PSC1 UART serial line of speed
115200 bps, no-parity, one stop bit. It will be described later in this document how to use the MPC5200 Graphical Configuration
Tool to re-configure the PSC1 console parameters.

Use the null-modem cable to interconnect the PSC1 RS232 port of the Lite5200 with the COM port on the host PC. Then run the
console terminal application (e.g. Hyperterminal for Microsoft Windows), configure the COM port for 115200-N-8-1 and open it.

The “jumper” switches on the Lite5200 board should be set in their default factory positions, otherwise there is a risk the
MPC5200 Peripheral clock would run on frequency the “Hello World” application is not aware of. In that case a serial baud rate
of the PSC1 interface would not match the COM port settings on a PC side and no output would be displayed on a console
window.
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Figure 5. CodeWarrior Remote Debugging Options (Selecting BDM Interface)

The “Hello World” application can be build by pressing the F7 key in the CodeWarrior IDE. The build process should finish with
no errors and warnings. If everything goes well, pressing the F5 key should run the application under the CodeWarrior debugger.
The Lite5200 board is first configured over the BDM, the SDRAM memory is automatically enabled and the compiled application
executable is downloaded into the Lite5200 memory. Then the application is started and the execution is halted at the default
breakpoint on the first line of the main() function.

When the F5 key is pressed again, the execution resumes and the “Hello World” output should be sent over the serial line and
displayed on the console window.

It will be a subject of the following sections to describe the MPC5200_Quick_Start framework, Graphical Configuration Tool,
project templates and other details briefly mentioned during work with the “Hello World” application.

4 MPC5200 Quick Start Projects

This section describes different kinds of CodeWarrior projects that can be created using the project templates available in the
MPC5200_Quick_Start tool.

4.1 Project Stationery and Templates

Project template can be viewed as a completely prepared and configured project whose copy is saved under custom name and
is used as a starting point for user’s own development. Such a copying is done automatically by CodeWarrior when the user
selects the project template and specifies a new project name (see Figure 2 and Figure 3). A set of different project templates
grouped together is called a “Project Stationery”. Currently, there are three project templates in the MPC5200_Quick_Start
Stationery, differing in the BestComm DMA microcode image and DMA tasks availability:

e DMA_Custom - there is an empty DMA microcode image by default. The user is responsible for creating his own set of
tasks, building the DMA microcode and adding task C-API source files to the project. The Graphical Configuration Tool
and BestComm Configuration Tool can be used to help implementing the DMA functionality.

e DMA_ImageRtos1 - the precompiled “RTOS1” DMA image is included in the project. C-API files for all RTOS1 tasks
are already included in the project and the DMA image can not be further configured by BestComm Configuration Tool.
All MPC5200_Quick_Start sample applications are based on this template.

* DMA_ImageRtos2 - same as the one above except that the “RTOS2” image is used. This image contains slightly
modified set of DMA tasks. See BestCommAPIUserGuide.pdf document for more details about the RTOS1 and RTOS2
images.

AN2757 MPC5200 Quick Start and Graphical Configuration Tool

Freescale Semiconductor 5



MPC5200 Quick Start Projects

4.2

Project Targets

Except the BestComm and DMA functionality, all three project templates in the MPC5200_Quick_Start Stationery are identical.
This section describes the project targets available in each project and how to use the targets to debug or to prepare a standalone
application.

A project “Target” is in fact a named and saved configuration of project, including the set of files to compile, actual settings of the
compiler/linker and settings of the debugger environment. The following targets are available in each MPC5200_Quick_Start

project:

RAM Debug - This target is primarily used for debugging of the embedded application over a BDM link. The
CodeWarrior debugger uses the BDM interface to prepare the Lite5200 system (Clocks, SDRAM memory,...) and
downloads the application executable directly into the RAM for debugging.

ROM Image - This target can be used for debugging without BDM interface or to deploy applications to firmware-based
systems. The application is compiled into a compact self-extracting executable image (relocatable), which can be loaded
and started by the Lite5200 firmware (e.g. dBug). The firmware is typically capable of loading the image over ethernet
network using a TFTP protocol and of saving the image into the non-volatile memory. In case of debugging, the image
is typically downloaded and run manually using the firmware console commands. When making an application
standalone, the firmware can be configured to run the image automatically after the system boots up.

When the image is run (by jumping to its base address), it relocates itself into operational RAM and begins execution
of its main() program. Memory relocation typically means the firmware’s variables and exception vectors are lost and
firmware operation can not resume if the application ever finishes.

NOTE
As the MPC5200 system is not in the post-reset state when running an application of the
“ROM Image” target, it is highly recommended to enable the “Generate all register
values” setting in the GCT options. Otherwise, the GCT saves modified (non-reset value)
register values only into the “appconfig.h”file. And as the firmware configures some modules
for its own use there is a risk the modules are only partially re-configured by the Quick Start
initialization code. See Section 6.4, GCT Options for more details.

Standalone BL - After an application is debugged using one of the targets described above, the “Standalone BL” target
can be used to compile a standalone executable image. When this image is programmed to the Lite5200 Flash memory
starting at Flash address 0 the application is ready for “boot-low” standalone operation not requiring any firmware. The
startup code takes care of relocating the Flash memory to the end of the address space (0xFF000000), initializing
SDRAM controller and SDRAM memory from address 0x00000000, relocating the code and starting the main() from
RAM.

As the Lite5200 comes with the dBug firmware as a “boot-high” option by default (at address OxFFF00000), the
application image built with “Standalone BL” target can co-exist with the firmware. The user selects the “boot-low” or
“boot-high” option using a jumper switch on the Lite5200 board.

Table 1. Comparing MPC5200_Quick_Start Targets

RAM Debug

ROM Image

Standalone BL

SDRAM Memory

Set up by debugger

Set up by firmware

Set up by application itself

Flash Memory

Not used

Not required (can be used
by firmware to store the
image)

Used for boot-low at
address 0x00000000. Later
relocated to OxFFO00000

Code Execution

From SDRAM only

Starts wherever the ROM
Image is based,

continues in SDRAM

Starts in Flash, continues
in SDRAM

Executable Name

ramdebug.elf /
ramdebug.mot

romimage.elf /
romimage.mot

runram_bl.elf /
runram_bl.mot

Entry Point

__start

offset 0 of the image

Boot-low: 0x00000100
(__reset)

Prefix File Macro

TARGET_RAMDEBUG

TARGET_ROMIMAGE

TARGET_RUNRAM
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4.3 Making the Application Standalone

Once the application is debugged using the “RAM Debug” or “ROM Image” targets, it can be re-built using the “Standalone BL”
target and programmed into the non-volatile Flash memory for a standalone operation. The following sections will briefly describe
how to use the CodeWarrior's Flash Programmer to achieve the standalone operation.

4.3.1 Lite5200 Boot Process

After the system reset signal is de-asserted, the MPC5200 boot process begins at one of the two addresses 0x00000100 or
0xFFF00100 in the Boot CS space. The address selection depends on the state of the “B H/L” board configuration jumper:

e Boot-Low - at address 0x00000100 with an exception prefix set to 0x00000000 (MSR.IP bit cleared).
* Boot-High - at address OxFFF00100 with an exception prefix set to OXFFFO0000 (MSR.IP bit set).

After the Lite5200 board reset is released, the Boot CS space is mapped to the small area of non-volatile Flash memory at one
of the two addresses. It is a responsibility of the boot code to enable the rest of the Flash space and to remap the Flash space
using CSO0 signal. The CSO0 signal shares the physical pin with the Boot CS while using a different address-mapping registers.

Using the CSO signal, even the Flash-running code is capable of remapping its own Flash space to the area not-overlapping with
the future RAM space. As the last step, the SDRAM controller and the RAM memory should be enabled and a code should be
relocated from Flash to RAM for execution.

The startup code of the MPC5200_Quick_Start “Standalone BL” target performs all the steps described above to prepare the
Lite5200 board for running the application. By default, a firmware is factory-programmed at the end of non-volatile Flash memory
for the “boot-high” mode. The “Standalone BL” target uses “boot-low” mode so application may co-exist with the firmware code
in the Flash memory. Setting the “B H/L” jumper to the “boot-low” or “boot-high” option selects either an application or a firmware
for an execution. See also the Section 5.3, Startup Code later in this document.

4.3.2 CodeWarrior Flash Programmer

CodeWarrior Flash Programmer is an application which can be used to program a target Flash memory over the BDM interface.
In theory, the Flash Programmer performs the following tasks:

e Uses the CodeWarrior debugger initialization file to reset and set up the MPC5200 target over BDM (see Section 5.2.3,
Debugger Initialization Files)

e Uses the BDM interface to download a Flash burning algorithm (a driver) suitable for the Flash memory selected by the
user

e Uses the BDM interface to instruct a driver to perform requested operation (Flash Blank Check, Sector Erase, Memory
Write). When any data are needed to be passed to the driver, it is downloaded by the BDM interface as well.

As all the operations, including the system reset, are performed by the Flash Programmer over a BDM interface, the target
MPC5200 does not need to be in known state prior programming. The Flash Content may even be totally corrupted while the
Flash Programmer can still re-program it.

To make the “Standalone BL” application really standalone, select menu “Tools / Flash Programmer”in the CodeWarrior IDE. In
the Flash Programmer window (Figure 6), first press the “Load Settings...” button and load the “flash_prog.xml”file located in
the “sample_applications\CodeWarrior\Lite5200” folder within the MPC5200_Quick_Start installation folder (typically
“C:\Program Files\MPC5200_Quick_Start”).

On the first “Target Configuration” page, the user specifies the debugger configuration file to be used to initialize the target
system. As the Flash Programmer was invoked with the CodeWarrior Project and “Standalone BL” target active, the default
Debugger Configuration file for the target will be used (see Section 5.2.3, Debugger Initialization Files).

The “Target Memory Buffer Address” and “Size” define the RAM memory area used by the Flash Programmer for its operation.
Note that addresses loaded from “flash_prog.xml” configuration file specify a post-reset location of the MPC5200 Static RAM
memory, which is always valid and there is no need to use SDRAM memory.

AN2757 MPC5200 Quick Start and Graphical Configuration Tool
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Figure 6. CodeWarrior Flash Programmer: “Target Configuration”
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Figure 7. CodeWarrior Flash Programmer: “Flash Configuration”

The second “Flash Configuration” page of the Flash Programmer (Figure 7) shows the type and address of the Flash device to
be programmed. For the Lite5200, the proper device “AM29LV065D” is set already by loading the “flash_prog.xml” configuration
file. A “Flash Memory Base Address” should be set to 0xFF000000, which is the address assigned to the Flash (CS0) memory
space by the script in the Debugger Configuration File (Section 5.2.3, Debugger Initialization Files).

On the third “Program / Verify” page of the Flash Programmer (Figure 8), it is possible to specify an s-record file (.mot) to be
programmed and to perform the Flash programming itself. However, before programming the Flash memory, it should be first
checked whether the Flash sectors to be programmed are blank (erased). Go to the fourth “Erase / Blank Check” page of the
Flash Programmer, select Flash sectors to be checked and press “Blank Check” or “Erase” button. The amount of memory (a
number of sectors) to be checked or erased depends on the size of the s-record file to be programmed. The s-record file can be
examined with a text editor - the last S3-record gives an information about how long the image is (see Figure 9). In the case of
the “Hello World” application created in Section 4, the S-record is about 0x9400 bytes long.
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Figure 8. CodeWarrior Flash Programmer: “Program / Verify”
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Figure 9. Examining the Image Slze in the S-Record File

Back on the “Program / Verify” page in the Flash Programmer, specify a path to the s-record file to be programmed
(“runram_bl.mot”for the “Standalone BL” target) and press the “Program” button. If BDM interface is properly connected and the
Lite5200 device is powered on, the Flash Programmer “Status” line should display the progress of the operation. The “Show
Log” button can be used to display a detailed report of a Flash programming operation.

Now when the “B H/L” jumper switch is set to the “boot-low” option on the Lite5200 board, the “Standalone BL” application is
ready for booting from the Flash memory.

5 Application Framework

This section describes the content and the key parts of each MPC5200_Quick_Start-based project.

In the CodeWarrior project tree window, a project can be seen logically divided into a tree-like structure of virtual “folders” and
project files (Figure 10). The following subsections will describe each project item in detail.
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Figure 10. Project Content

5.1 Application Configuration Files

The “Application Config” project folder contains two project header files, physically located in the “ApplicationConfig” sub-
directory within a project folder on a hard disk.

e The “configure.h”file is included by the Freescale (formerly Motorola) MPC5200 BSP source files (see Section 9,
MPC5200 BSP). For the BSP-only applications, this file can define parameters of the PSC1 console and several macros
for the MPC5200 clock frequency calculations. This file is superseded by the “appconfig.h”file in the Quick Start
applications and is not used at all.

*  The “appconfig.h”file is the main application configuration file for the Quick Start-based applications. It contains the
initialization values of all important control registers for each MPC5200 peripheral module the user wants to configure.
The Graphical Configuration Tool can be used to edit the content of this file graphically. See Section 6, Graphical
Configuration Tool for more details.

5.2 System Configuration Files

The “System Config” project folder contains startup files, linker command files, prefix files and some CodeWarrior configuration
files required by the Quick Start project. All these files are physically located in the “SystemConfig” sub-directory within a project
folder on a hard disk. The files are described in the following sections.

5.2.1 Prefix Files

Prefix file is an standard C header file included by default into every C file being compiled. A prefix file can be specified among
other C compiler settings globally for all the C files in the project. When set, a prefix file behaves exactly like it is included using
an #include directive at the beginning of each C file of the project.

In the Quick Start, there is a different prefix file for each project target. All prefix files are located in the “SystemConfig”
subdirectory of the project folder. Each prefix file defines its macro (e.g. TARGET_RAMDEBUG in “RAM Debug” target), using
which a source code identifies the target it is being compiled for. See Table 1 for prefix file-defined macros of each target.

5.2.2 Linker Command Files

Linker Command File is processed by the linker when it is placing code and data segments to specific memory locations. The
linker command file defines memory areas by the means of base address and size and assigns a code and data segments
declared by the C compiler into those areas.

In MPC5200_Quick_Start, there is a separate Linker Command File for each project target. All Linker Command Files are located
in the SystemConfig sub-directory of the project folder on the disk. In each target, the file defines the location of the exception
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vectors, placement of code and variables into RAM and defines a software stack of a reasonable size (256kB). The Linker
Command File syntax used in CodeWarrior is described in the “Targeting Embedded PPC’ User Manual located in the
CodeWarrior “Help\PDF”folder.

Unlike the linkers from other vendors, CodeWarrior’s Linker Command File syntax does not support the “AT” or “LOAD” directives
which are typically used when building a compact “image” suitable for writing into non-volatile memory. Instead of this feature,
there is a “Generate ROM Image” check box in the CodeWarrior linker settings. With this option enabled, when the linking is
finished, the linker walks through all initialized memory sections and puts them one after one starting at the specified ROM-image
address. Simultaneously, it generates a special array of data structures in which the original and ROM-image addresses are
specified for each such section.

In the MPC5200_Quick_Start, there are two targets that make use of the “Generate ROM Image” feature of the linker.

e The “ROM Image” target uses this feature to build an self-extracting image, which can be run by the firmware code. In
a startup code of the image, the image uses the information from the CodeWarrior Linker-generated descriptor array
and copies all memory sections from the ROM Image to the destination addresses in RAM.

* The “Standalone BL’ target uses this feature similarly like the “ROM Image”, except that the SDRAM controller and
SDRAM memory are initialized before the ROM Image is extracted. See Section 4.3.1, Lite5200 Boot Process for more

details.
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- Build Extras = IG_E”LT'C""; [:l\’:’“m'”m 7 CodeAddress:  [Dx0D002000
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- File Mappings IV Generate Link Map L Det iz IDMDDDDDDDD
- Source Trees ¥ List Closure I~ Small Data: IDRDDDDDDDD
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QK | Cancel | Apply |

Figure 11. Project Linker Settings

5.2.3 Debugger Initialization Files

Debugger initialization and configuration files are used by the CodeWarrior whenever it is about to connect to the board over a
BDM interface. There are two kinds of Debugger files, both selected for each project target in the project settings window
(Figure 12).

e Target Initialization File: uses very simple language to initialize the PowerPC core registers and MPC5200 memory-
mapped control registers. Typically, its job is to configure Flash access space, SDRAM controller and SDRAM memory
before the Debugger downloads the application for debugging or before a Flash Programmer begins its operation.

* Memory Configuration File: describes the memory area of the target system. Using a simple language, the memory
regions can be declared as Read/Write, Read Only or No-Access. A CodeWarrior Debugger uses the information from
this file when it is about to display the content of a memory or memory-mapped registers. This file is applied also when
processing a Target Initialization File, so the memory locations accessed by script in the Target Initialization File must
also be defined as valid (Read/Write) in the Memory Configuration File being used.

There are two Target Initialization files available in the MPC5200_Quick_Start. The first one is used by all projects and project
targets:

e init_ram.cfq - initializes Flash memory space to be in range 0xFF000000...0xFFFFFFFF; initializes SDRAM controller
for 64MB RAM memory starting at address 0x00000000 and enables the PowerPC Core time-base counter (TB special
purpose register).
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init_flashonly.cfqg - initializes only the Flash and TB counter only. Can be used with Flash Programmer as it does not
require SDRAM memory to be valid (it uses MPC5200 static RAM for its operation).

There are two Memory Configuration Files in the MPC5200_Quick_Start. The first one is used by all projects and project targets:

5.3

mmap_ram.mem - defines the memory area for 64MB of SDRAM starting at address 0x00000000, memory area of
16MB Flash memory starting at address 0xFFO00000 and two memory areas for MPC5200 memory-mapped registers.
One such area is based at address 0x80000000, which is the reset value of the MBAR peripheral-base address register.
This address is used by the script in the Target Initialization File. The second memory-mapped registers area is opened
for MBAR at 0xFO000000, which is the default operational location of MBAR in Quick Start applications. The MBAR base
is defined in the “appconfig.h” configuration file and can be set by the Graphical Configuration Tool. For proper operation
of the CodeWarrior debugger, the “mmap_ram.mem” file should be updated any time the MBAR is assigned different
value in GCT. See Section 6.6.2, MPC5200 Core (CORE) for more details.

mmap_fbl.mem - is similar to the “mmap_ram.mem” above, with the exception that Flash memory is defined to start at

address 0x00000000 and SDRAM memory is not used. This Memory Configuration file can be used when debugging
the Flash-based “boot-low” applications directly from the Flash memory.

i mStandalone BL Settings EHE
IE Target Seftings Panels IE EPPC Debugger Settings

|
o C/C++ LangL.Jage | Target Processor:|52DD 'l TargetDS:IBareBoard 'l
o CAC++ Wamings

\.. EPPC Assembler — v Use Target Initialization Fil
= Code Generation - —
i Global Optimizations I{F'r0|ec:t}System[lonflg\lnlt_ram.c:fg TOWEE,
o EPPC F'r.oc:essor — v se Memary Configuration Fil
i EPPC Disassembler
B- :Linker I{F'roiec:t}SystemEonfig\mmap_ram.mem Browse... |
‘- EPPC Linker
= Editor — Program D ownload Options  vei :
- Custom Keywords Initial Launch Successive Runs Vel
= Debugger
i Analyzer Carnectio... Executable [~ Executable [
. Other Executables Carstant Data [~ Constant Data [~
- Debugger Settings Initislized Data [~ Initizlized Data [~
- Remote Debugging _| Unitialized Data [~ Unitizlized Data [~

Debugger FIC Setti...

-

Factory Settingsl Fiewvert | Import Panel... | Export Panel... |

QK | Cancel | Apply |

Figure 12. Debugger Settings

Startup Code

Startup code is a key part of each MPC5200_Quick_Start project. It is implemented in the source files located in the
“SystemConfig” sub-directory of the project folder on a hard disk.

startup.c - contains the __start global entry point. The __start function is relocatable, which means it can be run from
any location and its purpose is to call several other subroutines to initialize the PowerPC Core registers, initialize board
and memory, initialize EABI registers and stack pointer, relocate the code from flash ROM Image into a proper RAM
destination, jump to the RAM location and continue by invoking the main() function.

board.c - contains __reset exception handler, which invokes the __start startup code. It also contains some hardware-
specific operations like enabling the Flash memory in CS0 space at address 0xFFO00000 and preparing the SDRAM or
DDRAM memory. In the case of DDRAM, the functional tap-delay value is also detected.

ppc_eabi_init.c - contains functions to initialize or free the C++ environment (if used) and to call __pre_main() and
__post_main() user functions.

appconfig.c - this file contains a default implementation of the __pre_main() and __post_main() functions. In the
MPC5200_Quick_Start, the __pre_main() function can be configured by Graphical Configuration Tool to perform
automatic initialization of MPC5200 peripheral modules before the main() function is entered.
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54 Interrupt Dispatcher

The Interrupt Dispatcher is a “thin” piece of software layer which handles all exceptions generated by the MPC5200 system,
saves the EABI context and calls the user-supplied exception service routine.

For the case of external interrupts (External Interrupt, Critical Interrupt, System Management Interrupt) the Dispatcher is also
capable of decoding an interrupt source which needs to be serviced with highest priority and of invoking the user-supplied service
routine. Interrupt service routines can be assigned to each peripheral interrupt source either dynamically in run-time or statically
using the “appconfig.h” file and the Graphical Configuration Tool. The user may also want to save Floating-Point context and to
re-enable the Floating Point unit before passing an execution to the selected interrupt service routines.

In other words, the Interrupt Dispatcher effectively hides the differences between various peripheral interrupt sources of the
MPC5200 and it makes the interrupt handling easy and straightforward. The Interrupt Dispatcher is also natively supported by
the Graphical Configuration Tool. At each peripheral module configuration page, it is possible to specify an interrupt service
routine, assign an interrupt source priority and mask or unmask the interrupt source. For more information, see the Section 6.6.6,
Interrupt Controller (SIM /ICTL).

The Interrupt Dispatcher is implemented in the following files, all located in the “SystemConfig” subdirectory of the project folder
on a hard disk.

e vectors.asm - this file contains Reset exception “handler” (a branch to __resetin the “board.c” file) and
prologue/epilogue code for all other PowerPC exceptions. Prologue and epilogue code take care of saving volatile EABI
registers and exception return address onto the software stack and of invoking a user-supplied exception handler
routine.

* interrupt.c - this file implements an Interrupt Dispatcher functionality as described above in this section. When the
Interrupt Dispatcher is used, the three external exceptions in vectors.asm are hard-routed to the handlers supplied in
the “interrupt.c” file

5.5 BSP Source Code

The MPC5200_Quick_Start is based on original Freescale (formerly Motorola) BSP (Board Support Package) code for the
MPC5200. To maintain compatibility with older BSP-based applications, the most of the BSP source files are included in each
project created using the MPC5200_Quick_Start Stationery. All BSP files are physically located in the “src\support\bsp”folder in
the MPC5200_Quick_Start installation. In the CodeWarrior project, all the BSP files used can be found in the “BSP” virtual project
folder.

Section 9, MPC5200 BSP gives a brief overview of the BSP code reuse in the MPC5200_Quick_Start applications.

5.6 DMA Files

Each MPC5200_Quick_Start project includes a BestComm DMA microcode image as well as a set of the C source files
implementing a DMA tasks API. As described in the Section 4.2, Project Targets, there are three project templates in the
MPC5200_Quick_Start Stationery differing only just by the DMA code.

* The projects created using the DMA_ImageRtos1 or DMA_ImageRtos2 project templates include all required DMA
source files by default. The source code files can be found in the “DMA RTOS 1” or “DMA RTOS 2” virtual project folders
in the project tree.

*  The project created using the DMA_Custom project template includes only the source files containing the (empty) DMA
microcode image. In this case the external tools (e.g. BestComm Configuration Tool) are used to build a DMA image
and task C API files. It is then the user’s responsibility to add all generated source files to the CodeWarrior project.

In any case, the DMA files are located in the “dma_image” subdirectory of the project folder on the disk.

5.7 Quick Start Source Code

The last group of files included in all MPC5200_Quick_Start projects contains the source files implementing the low-level
initialization code for each MPC5200 peripheral module. All files are located in the “QS” virtual project folder in the CodeWarrior
project tree.

In addition to several system files, there is a pair of “.c” and “.h” files for each MPC5200 peripheral module. The following table
briefly describes the content of the “QS” source files.
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Table 2. Quick Start Source Files

File Name Description
s.h This is a “master” header file for the Quick Start application. It includes all other system
as. and MPC5200 header files from the MPC5200_Quick_Start environment.
gs_version.h Defines Quick Start version macros
Defines system macros used in Quick Start applications (QSTRACE, QSASSERT,...).
gs_system.h Also defines a key ioctl() “system call” described in Section 7, Module Initialization
Code
s arch.h Defines the memory map, special register bit values and other architecture-dependent
as- ' macros for the target device (currently, only the MPC5200 is supported).
gs_arch.c Implements an architecture-dependent code which was not made “inlined” in gs_arch.h

gs_ata.h, gs_ata.c

ATA Controller support (includes ATA Hard Drive detection functions)

gs_core.h, gs_core.c

PowerPC Core Initialization Code

gs_cdm.h, gs_cdm.c

Clock Distribution Module support

gs_fec.h, gs_fec.c

Fast Ethernet Controller support

gs_gpio.h, gs_gpio.c

General Purpose I/0 Module support

gs_gpt.h, gs_gpt.c

General Purpose TImers support

gs_i2c.h, gs_i2c.c

12C Controller support

gs_ictl.h, gs_ictl.c

Interrupt Controller support and Interrupt Dispatcher API definition

gs_ipbi.h, gs_ipbi.c

IPBI (Memory Map) Module support

gs_lpc.h, gs_lIpc.c

Local Plus Bus Controller support

gs_mscan.h, gs_mscan.c

msCAN Module support (includes complete msCAN low-level driver, see the
mscan_demo sample application for the low-level driver usage)

gs_pci.h, gs_pci.c

PCI Local Bus Controller support (includes PCI database lookup functions)

gs_pcidb.h

Content of PCI database (PCI vendor and PCI device names)

gs_psc.h, gs_psc.c

Programmable Serial Controller support

gs_rtc.h, gs_rtc.c

Real Time Clock Module support

gs_sdma.h, gs_sdma.c

BestComm Module support

gs_sdram.h, gs_sdram.c

SDRAM Controller support (includes TAP-delay detection code for DDRAM memories)

gs_sdram_dflts.h

Lite5200 board default values for SDRAM Controller

gs_slt.h, gs_slt.c

Slice Timer Module support

gs_spi.h, gs_spi.c

Serial Peripheral Interface support

gs_usb.h, gs_usb.c

Placeholder for the future USB support implementation. USB is not supported by the
current version of MPC5200_Quick_Start

gs_xlarb.h, gs_xlarb.c

XLB Arbiter Module support
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5.8 The “main.c” File

Each MPC5200_Quick_Start project contains a single source file named “main.c”. This file contains typical “Hello World”
application source code.

If a user application grows beyond the single source file (which is most likely to happen with MPC5200 applications), it is the
user’s responsibility to add other source files to the CodeWarrior project.

6 Graphical Configuration Tool

This section describes the Graphical Configuration Tool which is included in the MPC5200_Quick_Start development
environment. The Graphical Configuration Tool (GCT) is a standard Microsoft Windows-based application used to graphically
edit (read and write) project’s “appconfig.h”file. All control bits and bit-fields of each MPC5200 peripheral module are presented
in an easy-to-understand graphical form. The register initialization values edited by graphical controls can be immediately
displayed and/or written back to the “appconfig.h”file. Here they are used by the module initialization code to set up the individual
peripheral modules. As it was already described in Section 5.3, Startup Code, the GCT can be also used to select MPC5200
peripheral modules which are to be automatically configured before entering the application’s main() function.

6.1 Integration into CodeWarrior IDE

The most effective use of the GCT is to integrate it into the CodeWarrior development environment and assign a hot-key or menu-
item for invoking it. In such a configuration, the GCT is automatically opened for the project currently active in the CodeWarrior
IDE.

A detailed description of how to integrate the GCT into CodeWarrior IDE can be found in the “fodo_CW.txt” document in the
MPC5200_Quick_Start installation. The procedure is also briefly described below.

In the CodeWarrior, select the menu “Edit/ Commands and Key Bindings”. In the “Customize IDE...” window (Figure 13), select
the menu group in which you want to create a new “GCT” menu item (e.g. “Project’).

@ Customize IDE Commands ﬂ E
Cammands | Toolbar ltems I
IE Commands IE D etails
[#- File 1=
®- Edit M ame: |E0nfiguration Tool MPC5200
B View V' Appears in Menus
[#~ Search 5
= Project ~hction
B Add Window [ Execute: [BSw105\config_toohDebug\get5200_D.exe | .. |
[@ Acld Files. Arguments: |XproiectFiIeDir E
Create Group... et I E
Create Target... IE Key Bindings | Hew Binding I
Chl+F12 =] Ty
Create Segment/Overlay... uto Fepeat
E Create Design... LI
Create Package Action Prefix ey Timeout: |1 20 ™ Mumeric Keypad Bindings
Export... | Impat... |
Export Project as GMU Makefile LI
Mew Group | Mews Command | Delete | Factory Settings | Rewvert | Save

Figure 13. Key Binding for MPC5200 GCT

Click on the “New Command” button
Type “MPC5200 Configuration Tool” to the “Name” box
Click on “Appears in Menus” check box and tick it

Click on button on the right hand side of the “Execute” edit box and browse for the “gct5200.exe” GCT executable.
E.g. “C:\Program Files\Freescale (formerlyMotorola) \MPC5200_Quick_Start\config_tool\gct5200.exe”.

Hwn =
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5.

7.

Click on the button on the right hand side of the “Arguments” edit box and select the “Project File directory” item from

the popup menu

If you want to assign a key binding, click on the “New Binding” button and press chosen key combination, e.g.

Ctrl+F12

Press the “Save” button and close the dialog box

Now you can run the MPC5200 GCT using an assigned key shortcut or by selecting a newly created item in the CodeWarrior

menu.

6.2

GCT User Interface description

When starting the Graphical Configuration Tool, the path to the project directory should be passed to it as a command line
argument (this is done automatically when invoking the GCT from CodeWarrior IDE). GCT first locates the
“ApplicationConfig\appconfig.h”file in the current project, reads it, and displays the loaded configuration in its main application
window (Figure 14).

The main GCT application window is split into three panes. On the left hand side, there is a tree-like view of MPC5200
peripherals. A tree items are logically grouped into branches, each representing a set of peripherals with similar or same
functionality. It will be a subject of the next sections to describe each item in the peripheral tree.

The right hand side of the window displays a configuration page for a MPC5200 peripheral module selected in the tree view.
Above the tree view on the left hand side, there is a brief summary of the key system clocks as configured in the current project.
See Section 6.6.1, Clock Distribution Module (CDM) for more details about setting system clocks.
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Figure 14. Graphical Configuration Tool, CDM Control Page
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6.3 GCT Input/Output - “appconfig.h”

The GCT opens and saves the MPC5200 configuration into the project’s “appconfig.h”file located in the “ApplicationConfig”
subdirectory of the project folder on a disk. A configuration is saved as a set of macro (#define) values in the form of a standard
C-header file. This header file is included by all MPC5200_Quick_Start project files and the values from this file are used to
initialize the MPC5200 control and PowerPC core registers.

Most of the items in the tree view do have a check-box field. Using it, the user selects the modules for which the configuration is
to be saved in the resulting “appconfig.h” file. When the check-box is not ticked and the module configuration in the GCT differs
from module post-reset state, the user is warned about that the modified configuration will be lost (not saved into “appconfig.h”).

Depending on the GCT settings, the configuration saved in the “appconfig.h” file may also contain the human-readable
comments, describing the configuration values as they were displayed in the Graphical Configuration Tool.

As the MPC5200_Quick_Start is built on top of the Freescale (formerly Motorola)MPC5200 BSP, the GCT saves the
configuration in the 8-bit, 16-bit and 32-bit “BSP” format of peripheral register values. Be aware that this format often does not
correspond exactly to the 32-bit register definitions as stated in the MPC5200 User Manual.

& Lister - [¥:\EMBSW! EMBSW 105 config_tool',Debug'test' ApplicationConfighappconfig.h]

File Edit Options Help 5%
. =
#define APPCFG_MPC5200 =

#define APPCFG_PARTNUM
#define APPCFG_EXTCLK 33000000L

/.
CDM Configuration
XL BUS clock setting: SYS_FVCO / 8 , Clock: 66.000 MHz
CORE Clock Setting: XL BUS x 3.0 (x6/2) , Clock: 198.000 MHz
IP BUS Clock Setting: XL BUS clock f 2 , Clock: 33.000 MHz
PCI BUS Clock Setting: XL BUS clock f 4 , Clock: 16.500 MHz
USB clock source : CDM Fractional Driver
IRDA clock source: External clock from GPIO
48 MHz Fractional Divider: Enabled , Clock: 46.933 (MHz)
P5C1 Mclock: Disabled, Diwvider: 16, Clock: OFF (MH=z)
P5C2 Mclock: Enabled , Divider: 16, Clock: 33.000 (MH=z)
P5C3 Mclock: Enabled , Divider: 20, Clock: 26.400 (MH=z)
P5C6 Mclock: Enabled , Diwvider: 16, Clock: 33.000 {(MH=z)

L 3

#define CDM_PORCFG_READ_ONLY 0x00000C28

#define CDM_IPB_CLK_SEL_INIT 0x01

#define CDM_PCI_CLK_SEL_INIT 0x02

#define CDM_EXT_48MHZ_EN_INIT 0x01

#define CDM_FD_ENABLE_INIT 0x01

#define CDM_FD_COUNTERS_INIT 0x0010

#define CDM_OSC_DISABLE_INIT 0x00

#define CDM_MCLKEN_DIV_PSC1_INIT 0x000F

#define CDM_MCLKEN_DIV_PSC2_INIT 0x800F

#define CDM_MCLKEN_DIV_PSC3I_INIT 0x8013

#define CDM_MCLKEN_DIV_PSC6_INIT 0x800F
| 3y

Figure 15. GCT-Saved Configuration (CDM Module)

6.4 GCT Options

The “File / Options...” menu in the GCT opens the “Configuration Tool Options” dialog with a few settings controlling the
“appconfig.h” file output.

AN2757 MPC5200 Quick Start and Graphical Configuration Tool

Freescale Semiconductor 17



Graphical Configuration Tool

6.5

—GLCT Options

¥ Generate detailed comments
[ Preserve user comments

— Current Project Option

W Generate all register values [even if zame as reset value]

¥ Set as default Cancel

Figure 16. GCT Options

Generate detailed comments check-box enables saving of the “human-readable” commentary describing the
configuration of each module. An example of the comments generated for the CDM module is on Figure 15 above.

Preserve user comments check-box, when checked assures the user comments placed after the individual macro
values are not lost when generating the “appconfig.h”file. This options is rarely used as there is typically no need for
the user to manually edit any comments in the “appconfig.h”file.

Generate all register values check-box enables saving of all register values of the selected peripheral modules into
the “appconfig.h”file. When this option is not enabled, only the registers with non-reset values, i.e. those modified in the
GCT, are saved. Omitting the reset-value registers in the “appconfig.h”file can reduce the size of the module initialization
code as those values not defined in the file are not written to the peripheral registers. On the other side, this approach
requires all the modules being configured to be in post-reset state, otherwise the result may be unpredictable. This
option should always be set when compiling the application using the “ROM Image” target. Such applications are
typically invoked by the firmware code which may modify a configuration of some peripheral modules for its own use.

MPC5200 Pinout Page

When the GCT is started, the “MPC5200 Pinout” page is displayed, showing the schematic part-like view of the processor.
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+* Test - Graphical Configuration Tool |- 1O] ]
Ele Edt Wew Help
FHE(S X% @ 7
A
Target: MPCE200 —I
£ SDRAWDOR Crirl, Bus (30 pins) {’,ﬁ'ods?rdg;“,,i?cﬁ'%‘ﬂ%‘” Finz)
%L Bus Clock: 66,000 MHz SORAM/DDR Mernory Data Bus (32 pins) [ Large Flash A16-£25 |
Core Clock: 198.000 kHz wfee|m|mlalelal  wlelolal el =
== == = = b —| |
IP Bus Clock:  33.000 MHz TEEEIEE SanE =0 S seeS oSl Sein e
PCl Bus Clock:  16.500 MHz mem= PUTe —o = =] =
E 10 =] —= -
. 0 E=fE EBEEE o0 T 2 7 Sodds  Eho
=E ! EEEE bl o [ o Bh_1 ETHT T}(
[=1-W COM - Clack Distribution Module - CZgE fi:i3 22 E £ o L 5 o s il Bhz 2 output on\y GPIO Disabled
: Acar_i_sDATA UT—aH psgq p  PSET (S pins) =5z £ £ = Bh 3 [ — UAR
[ DM - Clock & Power Managem T EDATA, N AH o oRio) i1 Eh 4 [ JIBSD Tx
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¥ GPIO - General Purpase 1O & UeRT: D00 —28 pzcia [ UARTS with £ 11880 gy L2 — usrtapco
CODEC who CO ] Bho17 Intiale Up GPI0 Disabled
[¥ GPT - General Purpose Timers CODEC? with GO -
[ GPTO - General Purpase Tin UART THD CB; ooz p 30310 pins) IR2_D F :Eg? :f}iel hugdh (D(Ié:b:;dg)
. . i + = [GRID 1RO alling edge (Enable
[T GPT1 - General Purpose T!n E&RR%_I;)% i :zgg_; USBZ]] MOTOROLA et ; 1R 2 Level high (Dizablad)
[T GPT2 - General Purpose Tin UART2CTS ng Pecad UARTS wio CO ] IR0 IR Q3 Lewel-high (Disabled)
. B LFiam =3 [UART3 with CD] —
[¥ GPT3 - General Purpose T!n H-t Egg_g CODEC3 | M PC5ZDD ) @ 1\[1!'11‘;1 (50 Addr:24 bits: Data-1 byte
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* T 5LT - Slice Timers IAWskeliz GFID Disabled I usb clle [GRIO] tpins) [ SDRA 511 Gpio_wkup_7 [ 1= mAiakeUp GPIQ Disabled
7] RTC - Real Time Clock R/ IR Remate é‘ﬁ e~ [ Blaster onir_te ]
T/ IR Baster F? Remote on ir_t |
=¥ PSC - PSC Modules Bz | Ida_rm b, o M e R
' Simpla GRI0 Disabled I Blaster and Hemote | o
- PSCI - UART, Coder, ACS7 Sel - UARTS £ IrDA] 'ZC[“P'“S]] e e Eﬁg”g}f
[ PSC2 - UART, Coder, ACS7 Sel imale P10 Disablnd —H1 | opq o LoonToe /AL paTacs] AR D g
¥ PSC3 - UART, Codec Serial Cor UARTa RTS H2 1 Dep1y [LISB1U[10 pins]
Usb12
[¥ PSC4 - UART Serial Cantroller UART4 XD 21 DebiTs [UsB1] Timers (8 ping] Tmed 10 can 1
[#] PSCS - UART Serial Canitraller UART4CTS —C2 (ebi7d  [UART4/ UART ] [GRID] Timerl [y BAMERY
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i T =
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7] MSCANL - msCAN 1 Module SRR ElI51
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Figure 17. MPC5200 Pinout Page

The package pins are labeled with both the official pin name including the BGA ball identifier and the pin function assigned by
the MPC5200 pin/port multiplexer - see Section 6.6.7, General Purpose I/O (SIM / GPIO). The most of labels on the page are
active hypertext links which, when clicked, open the appropriate control page in the GCT.

There are two kinds of hypertext labels:

*  PinLabels (blue) - showing the pin function currently assigned by the pin multiplexer. The hypertext links of these labels
activate the GCT page where the pin function can be re-defined.

* Mode Labels (black list, blue head item) - each group of these labels display the peripheral modules and their operational
modes supported by one pin/port multiplexer. The multiplexer mode currently selected in the GPIO configuration is
highlighted with a red color. A hypertext link of the mode labels activates the control page of applicable peripheral
modules.

6.6 MPC5200 Peripheral Modules

The use of the Graphical Configuration tool is very intuitive and does not require very detailed description. The following sections
will display screen shots of each MPC5200 configuration page and will give a brief overview about settings or specific behavior
of the graphical controls.

6.6.1 Clock Distribution Module (CDM)

The control page of the Clock Distribution Module (CDM) is displayed above in Figure 14. A subset of CDM settings can be
physically set only by installing electrical switches (jumpers) on the MPC5200 board. The GCT displays such settings grayed and
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disabled until the user knowingly enables it by clicking on the “Enable Hardware Configuration ltems” check box (Figure 18). The
hardware settings can then be modified either by clicking on the “jumper” check-boxes directly or on the graphical controls
representing a hardware configuration (XLB Clock, Core Clock, etc.).

6.6.2  MPC5200 Core (CORE)

—Harware Configuration
{!w Enable Hardware Configuration Items'
must reconhigure swifches/jupmers on the board

Extemal Clock: |33 *| MHz

PORCFG[24:28) [ =RSTCFGI7:5]
PORCFG[ZF31] /W T =RSTCRG4:0]

—%C0O Domain / Beset Config RST_CFG [5:7]
SYS_F\-"C? lock Setting  S%'S_FWCO Clock
ISYS_FHE’F w16 j |528.DDD MHz

#L BUS clock setting #L BUS Clock
[svs_rvcose =] [132000  MH

[ S¥S_FYCO Doubled (<L clock unaffected)
I Bypass Spstem PLL [TEST_SEL_O hwy pin]
™ System Dscilator Disable

— Core Clock / Beset Config RST_CFG[0:4]
CORE Clack Setting CORE Clock

|xLBUS x30(6/2) >| [386000  MH:

Figure 18. Enabling Hardware Configuration ltems

The CORE control page enables setting of key bits in several G2 PowerPC Core registers. Namely, this control page enables
configuration of the MPC5200 Peripheral Base Address register (MBAR), PowerPC Core interrupts in the MSR register, Memory
Management Unit operation in the MSR and IBAT/DBAT registers, cache control in the HIDO register and other miscellaneous

settings in the HIDO and HID2 registers.
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+ hello_world - Graphical Configuration Tool

File Edit WYiew Help

FEE T k% @ T

Target: MPC5200 — MPC5200 Peripheral Baze Address————  ~ HIDO [Hardware Implementation R egister] =
#L Buz Clock: 132,000 MHz MEAR_BASE: IDHFDDDDDDD [~ EMCP - Enable Checkstop/Machine Check E xception [MSF.ME]

Core Clock: 330,000 kMHz [~ DPM - Dynamic Power Management Enable

IP Bus Clock:  132.000 MHz

PCl Bus Clock: 33,000 MHz - MSR [Machine Status Reaister] ™ ICE - Ingtruction Cache Enable

™ DCE - Data Cache Enable
™ IFEM - Enable M it [wIb] for Instuction Fetches

" FP - Floating Paint Unit Enable

™ EE -Esternal and SMI Intermupts Enable

™ CE - Critical Interupt Enable

™ ME - Machine Check Enable [othenwise Checkstop)
™ IR - Instruction Address Translation [ SPF - Speed/Power [lower power consumprion at the cost of freq.)
[™ DR - Data Address Translation [~ HBE -BAT4. BAT7 Enable

=W COM - Clock Distribution Madule

I_ DM - Clock & Power Management;
=l C5200 52_LE Core
- IPBI - Memary Map
LPC - LocalPlus Bus Controller
[ LPC - Chip Selects Settings
[ LPC - Chip Selects Burst & Deadoy
=¥ SIM - System Integration Madule Mate: |n Quick_Start, the M5R, HIDO and HIDZ2 bits are or-ed with immediate register value instead of being written to the registers.
+-[7 ICTL - Interrupt Controller
¥ GPIC - General Purpose Ij0 & Pin |
[# GPT - General Purpose Timers Supervizor/User  Effective Address  Physical Address Black Length Protection Bits ~ Cache Control
[ 5LT - Slice Timers B&T alid bits [BEFI) [BRPN] [BL] [FFI ‘wi-l-b-G bits

—HID2 [Hardware Implementation B egisters]

 Instruction MMU-BAT Registers (Memory bManagement Unit, Block Address Translation]

..... e ok BAT: ¥ Vs ¥ Vp |00 B[ |64 Mbytes x| |Readiwite x| W I I T M G
=¥ PSC - PSC Modules
[ FSCL- UART, Code, ACS7 Serial BaTl: [ we [T wp |DxD ® IDxD |128 Fbytes j IND access j FwlhIEuMEG

PSC2Z - UART, Cadec, ACST Serial

IE PSC3 - LIGRT cstE Serial c:nréfo BaTZ T Vs ™ Ve [0 > fo0 [128Keptes 7| [Moaccess =[mw T I - M G
I/ PSC4 - LART Serial Controller BaT3: [ Ws [ wp IURU > IUKU |128 Kbytes j IND access j FwlC I EMIEG
[~ PSCS - UART Serial Controller
[ PSCé - 11DA, UART, Codec Serial ¢ [ | IBAT& T 4s T= g [0 > |0x0 J128Kbptes | [Noaccess <] w T 1T MIT G

7 12C - 12C Modules BATS, T vs I vp [0 > o0

: : . 128 Kbptes = N [ FwlC I T MICG
[ 1261 - 12C1 Madule el I | yies 7| Noaccess |
[T I2C2 - 1202 Module BaTE v [T ovp IDxD > IDHU |128 Kbytes j IND access j FwlrIrMlE G
[ SPI - SPI Madule
7 CAN - msCAN Madules BAT?: T ws T W IURU B3 IUKU |128 F.bytes j IND access j FwlihIEWMlE G

[~ MSCAMI - msCAN 1 Madule
[~ MSCAM2 - msCAN 2 Madule
FEC - Fast Ethernet Controller

— Data MU-BAT Registers [Memory Management Unit, Block Address Tranzlation)

[T FEC - FIFD Cantral Supervizor/User  Effective Address  Physical Address Block Length Protection Bits ~ Cache Control
] ATA - ATA Drive Controller BAT Walid bits [BEPI) [BRPM] [BL) [PP) w-|-M-G bits
7 PCI - PCI Local Bus Controller DEATD: W ws W wp IDxD > IUHU |B4 Mbgtes j IND access j Cwl I MG

[~ SDMA - BestComm Madule .

. SDMA - BestComm Task Priarities DBATE: T~ Vs I~ Vo [0 >[0:0 [128Kbytes 7] [Noaceess | 7w 1T MIT G
[ SDRAM - SDR/DDR: Memory Controller | | DBATZ: [~ s [ wp [0a0 + [0:0 |128Kbptes x| [Noaceess = |F W IE M G
¥ ¥LARE - ¥L Bus Arbiter
[ STARTUP - Quick_Start Startup Code DBATS: [T vs [ vp [0 > |0x0 J128Kbptes | [Noaccess <] w T 1T MIT G
~ [T Unrecognized definitions DBATS: [~ ws [T Wp IDxD > IDHU |128 Kbytes j IND access j FwlhIEuMEG

DBATS: I~ Ws [T Wp IDxD ->|UHU |128 Kbytes j IND ACCESE j FwlhIEuMEG

DBATE: [~ we [T Wp IDxD ->|UHU |128 Kbytes j IND ACCESE j FwlhIEuMEG

DBATZ. [~ we [T g IDxD ->|UHU |128 Kbytes j IND ACCESE j FwlhIEuMEG —
1 | i

=l
[

Figure 19. G2 PowerPC Core Control Page

6.6.3 Memory Map Module (IPBI)

Memory map module of the MPC5200 controls an assignment of various memory areas to the Local Plus Bus interface and the
SDRAM Controller.

On this control page, like on many others, there are hypertext links to the logically connected pages in the GCT (Local Plus Bus
page and SDRAM Controller page). GCT strictly follows the structure of MPC5200 peripheral modules - control registers from
different peripheral modules are never mixed on a single page. The use of hypertext links is a convenient way how to display a
logical connection between separate peripheral modules.
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+ hello_world - Graphical Configuration Tool

File Edit WYiew Help
FEE T k% @ T
Target: MPC5200 — Memory Map
%l Bus Clock: 1732000 MHz Start Address End &ddress Start Address End &ddress
Core Clock: 330.000 MHz IUHFFFFFFFF C53 [T Enabled IDxFFFFDDDD |DxFFFFFFFF
IPBus Clock: 132,000 MHz £so [ Enabled [0:FFFFO000 | [0sFFFFFFFF 54 [ Enabled |0sFFFFO000 | [<FFFFFFFF
PCl Bus Clock:  33.000 MHz
£51 [ Enabled [OFFFFO000 | [O<FFFFFFFF 55 [ Enabled [0sFFFFO000 | [O<FFFFFFFF

B[ COM - Clack Distribution Module - |

“I7 COM - Clock & Power Manage £52 [ Enabled [OsFFFFO000 | [O<FFFFFFFF 56 [ Enabled |0sFFFFO000 | [O<FFFFFFFF

E Icpc;r:s I;Impcszﬂlu G2_LE Core % ‘wait Stage Enable £57 [ Enabled |0sFFFFO000 | [<FFFFFFFF
- Memory Map

EII_ LPC - LocalPlus Bus Controller

See LocalPlus Bus Controller page for further Chip Select settings [timing, muliplexing mode etc.].

— SDRAM Map

EI|7 SIM - System Integration Module

-7 ICTL - Interrupt Caontraller : . i

¥ GPIO - General Purpose Ij0 & F SR U IDKD |84 ME j ot= rsu[r::TﬁeMaEglg::ﬁoar??r;;D;!El\jt.agDa;!gﬁ iI:iﬁi[t?;i[zt;d
7 GPT - General Purpose Timers SORAM C51 Start Addr: IUHU IDisabIed j during Quick_Start startup code if needed.
JF SLT - Slice Timers _
w7 RTC - Real Time Clock See SDRAM Controller page for further SDRAM settings.
EHF PSC - PSC Madules
W PSCL - UART, Cadec, AC97 Sei
T PSCZ - UART, Cadec, AC97 Sei
I~ PSC3 - UART, Codec Serial Cor
I~ PSC4 - UART Serial Contraller
-7 PSCS - UART Serial Contraller
--l_ PSCE - IrDA, UART, Codec Seri

|7: 12C - 12C Modules _ILI
»

SDRAM Size

[

Figure 20. Memory Map Control Page (IPBI)

Also another GCT feature can be demonstrated on the IPBI page example. Like at many other MPC5200 peripheral modules,
there are control registers specifying some kind of address values (CS Start and Stop addresses in this case). Control registers
often (intentionally) do not implement full 32-bits of the address, and rather implement e.g. just 16 upper address bits assuring
the 64kB alignment. On the other side, the GCT always displays the address fields as a full 32-bit value - so it is be better
understood by the user. When the address is modified in a way that a new value contains bits not implemented in the peripheral
register, the user is warned and he is offered a nearest “aligned” address value to be used.

Graphical Configuration Tool

E The walue of 'BOOTCS Start Addr' (0xFFFFOO10) is not valid and should be rounded, The nearest acceptable value is '0xFFFFO000",

»—a

Accept?

6.6.4 Local Plus Bus (LPC)

Local Plus Bus settings is spread over several control pages in the GCT. Like at the CDM module’s control page (see

Section 6.6.1, Clock Distribution Module (CDM)), the LPC Chip Selects control page displays the settings controlled by a
configuration of electrical switches on the MPC5200 board (“Boot CS” settings in this case). Similarly as on the CDM page, the
user must knowingly enable modifying of the hardware-controlled configuration items.

AN2757 MPC5200 Quick Start and Graphical Configuration Tool

22 Freescale Semiconductor



Graphical Configuration Tool

+ hello_world - Graphical Configuration Tool

File Edit WYiew Help

RS X% @ T
Target: MPC5200 — Harware Configuration =
#L Bus Clock:  132.000 MHz [~ Enable Hardware Corfiguration ltems [must reconfigure switches/jupmers on the board)

Care Clack: 330.000 MHz
IP Bus Clock:  132.000 MHz
PCl Bus Clock:  33.000 MHz

PORCFG[17:20] [T T ™ [ =RSTCFG[14:11]

—BOOT C5 Configuration [displayed only] —wfait State

2w COM - Clock Distribution Module
w7 COM - Clock & Power Manageme
¥ CORE - MPCS200 G2_LE Core ¥ Read Only &rea € Short ALE pulse [1 clk]  Data Bus Size: |-| byte vl _ - -
¥ IPBI - Memary Map I~ wirite Orly &rea & Long ALE pulse [2 clks) Bank Bits (ML anll: G |48 3’ ID 3’
Ea-r LPC - LocalPlus Bus Cantraller [~ ‘wiite Swap Bytes [ ACK Input Active [MUX) ank Bits | onlyl: |00 Fead [clksl  ‘wite [clks]:

I LPC - Chip Selects Settings [T Read Swap Bytes wiait: |48 |48 [

-7 LPC - Chip Selects Burst & Deadc
Ea-l? SIM - System Integration Module
& ICTL - Interrupt Controller

E!|7 GPIC - General Purpase IfO & Pir [V C5 Signal Enabled [ Multiplesed Operation  Address Bus Size: |24 bits j I\:\u"ai% az bath RD and WR j
:g ;_P-I'-I'_ SG"::e;i::rlerpose Timers v Heéd Onlpdrea € ShotALE pulse (1 clk)  Data Bus Size: |-| byte vl - m m
7 RTC - Real Time Clock I™ witeOnlyAres & Long ALE pulse (2 ks Bank Bits MU onlyl [0 = : : ; =
&fF PSC - PSC Modules I~ wite Swap Bytes ¥ ACK Input Active (ML) : Read[chsl: ‘wite [che].

8% PSC1L - UART, Coder, ACS7 Serie— I~ Riead Swap Bytes Wt [48 [45

] PSC2 - UART, Coder, ACS7 Seric

IV 05 Signal Enabled I~ Multiplesed Operation — Address Bus Size: [24bits | || [Waitd asboth RD andwWR =]

— Chip Select 0 —wfait State

8] PSC3 - UART, Codec Setial Contr ~ Chip Select 1 ~Wait State
8 PSC4 - UART Serial Contraller . ) .
1 PSCS - UART Serial Controllr I €5 Signal Enabled [ Multiplesed Operation  Address Bus Size: [8bits  v| || [wait asboth RD andWR =
&1 PSC6 - IrDA, UART, Codec Serial [~ ReadOnlp&rea (% Short ALE pulse [1 clk]  Data Bus Size: |1 by [
3 ke hd . = =
517 12C - 12C Modules ™ Wite Orlydrea € Long ALE pulse (2 clks] X Jo =l o =

- Bank Bits MU onlyl: |00 = % | X
I 121 - 12C1 Module I~ ‘wite Swap Bytes | ACK Input Active (MUX) ! b Riead [oks]:  Wiits [oks}

1202 - 122 Module T T R
[ IS_PI - 5P Madule _lLl L e Wait [0 !
4 »

=l
[

+ hello_world - Graphical Configuration Tool

File Edit WYiew Help

RS X% @ T
Target: MPCE200 [~ Cache'wrap Capable |~ Burst ‘wiite Enable Humber of deadeycles IE _I
L Bus Clock:  132.000 MHz " LongBurst Capable I Burst Read Enable (toinsert after read)
Care Clack: 330.000 MHz
IP Buz Clock: ~ 132.000 MHz — Burst Contral CS3 — Deadeycle Control C53
PCl Bus Clock:  33.000 MHz
[™ Cache'wrap Capable [ Burst\wiite Enable Number of deadcycles |3 vl
Ea-l? DM - Clack Distribution Module - [~ Long Burst Capable [~ Burst Bead Enable [ta ingert after read]
w7 COM - Clock & Power Manageme
¥ CORE - MPCS200 G2_LE Care
|7 IPBL - Memoary Map  Burst Control C54 ~ Deadeycle Control C54
& LPC - LocalPlus Bus Contraller [~ Cache'wrap Capable |~ Burst ‘wiite Enable Mumber of deadeycles |3 vl
[ LPC - Chip Selects Settings [~ Long Burst Capable I~ Burst Read Enable [to inzert after read)
[~ LPC - Chip Selects Burst & Deadc
Ea-l? SIM - System Integration Module -
E'— ICTL - Inkerrupt Controller r— Burst Control C55 — Deadeycle Control CS5
- GPTO - General Pormpse TI0 &EILI [~ Cache'WiapCapable | B |
p Capable urst write: Enable Numnber of deadcycles I vl
il—r L — roae e T Y [tr inzert After rradl 3 LI
MM

Figure 21. Local Plus Bus Control Pages (LPC)

6.6.5 System Integration Module (SIM)

System Integration Module (SIM) of the MPC5200 contains several peripheral modules, each described and configured on a
separate control page in the GCT.

e Interrupt Controller

e General Purpose I/0O Module
*  General Purpose Timers

e  Slice Timers

¢ Real Time Clock

As there are no settings related to the SIM module as a block, the control page does not contain anything but links to the control
pages of individual sub-modules.
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+ hello_world - Graphical Configuration Tool

File Edit WYiew Help
FEE(C ¥ %|E P

Target: MPC5200

The System |ntegration Module consists of:
#L Bus Clock: 132,000 MHz

Core Clock: 3300000 MHz + Intermupt Controller [ICTL

+ General Purpose |40 Module GPIO
IP Bus Clock:  132.000 MHz - -
POl Bus Clock: 33 000 MHz ight General Purpose Timers (GPTO, GPT1, GPT2, GPT3. GPT4. GPTS. GFTE, GPTY)

+ Two Slice Timers (SLT0, SLT1)

_Ea-|7 + Real Time Clock Maodule [RTC
Bal_ ICTL - Interrupt Controller
& GPID - General Purpose 1/Q & Pir See subsections of this module to access individual configuration pages.

& GPT - General Purpase Timers
#F SLT - Slice Timers

[T RTC - Real Time Clock

=¥ PSC - PSC Modules

Bal7 PSC1 - UART, Codec, AC97 Serie
] PSC2 - UART, Coder, ACS7 Seric
] PSC3 - UART, Coder Serial Contr
7] PSC4 - UART Serial Controller
7] PSCS - UART Serial Controller
&[] PSC6 - IrDA, UART, Codec Serial
=¥ I2C - 12C Modules

[ 121 - 12C1 Module _lLl
4 I I »

Figure 22. System Integration Module Control Page (SIM)

[

6.6.6 Interrupt Controller (SIM/ICTL)

The Interrupt Controller (ICTL) pages contain graphical controls for both the hardware registers of the ICTL module as well as
the controls for the MPC5200_Quick_Start Interrupt Dispatcher configuration.

Without an Interrupt Dispatcher enabled, only the G2 PowerPC exception service routines can be specified in the GCT (only the
“vectors.asm” source file is implemented - see Section 5.4, Interrupt Dispatcher).

Enabling the Interrupt Dispatcher causes three external exception handlers (0x0500, 0xOA00 and 0x1400) to be hard-routed to
the MPC5200_Quick_Start implementation of the Dispatcher and the user is not allowed to specify his own handlers for them.
On the other side, thanks to the Interrupt Dispatcher, the user is then able to specify handler routines for each peripheral interrupt
source mapped to any of those exceptions.

Using another check-box, a support for Floating Point context saving can be enabled in the Interrupt Dispatcher. A Floating Point
context save can then be selectively enabled for individual peripheral interrupt service routines (Figure 24).

AN2757 MPC5200 Quick Start and Graphical Configuration Tool

24 Freescale Semiconductor



Graphical Configuration Tool

+ hello_world - Graphical Configuration Tool
File Edit WYiew Help

FEE[T %% @ET

Target: MPC5200
#L Bus Clock: 132,000 MHz
Care Clack: 330.000 MHz
IP Bus Clock:  132.000 MHz
PCl Bus Clock:  33.000 MHz

=¥ S5IM - System Inkegration Module ;I

Bal_ TCTL - Inkerrupt Controller

| GPIO - General Purpose 1fC & Pir

& GPT - General Purpase Timers

2% S5LT - Slice Timers

[T RTC - Real Time Clock

=¥ PSC - PSC Modules
Bal7 PSC1 - UART, Codec, AC97 Serie
] PSC2 - UART, Coder, ACS7 Seric
7] PSC3 - UART, Coder Serial Contr
7] PSC4 - UART Serial Controller
7] PSCS - UART Serial Controller
&[] PSC6 - IrDA, UART, Codec Serial

¥ 12C - 12C Modules

12C1 - 1201 Module

12C2 - [2C2 Module

-7 SPI-SPI Module

=¥ CAM - msCAN Modules

MSCANT - msCAN 1 Module

MSCANZ - msCAN 2 Module

FEC - Fast Ethernet Controller

[T FEC - FIFO Contral

-7 ATA - ATA Drive Controller

i

i

— External Interrupts [IRE pins)
[~ Master External Enable [all IRQ pinz)

IRA0: ™ Enable ILeveI sensitive active high j
IRG1: I~ Enable ILeveI sensitive active high j
IROZ: [~ Enable ILeveI sensitive active high j
IRO3: [ Enable ILeveI sensitive active high j

| v

 Critical Interrpt

™ Route Critical Interrupt to Normal Core Interupt [(0x500)

— Quick Start Interrupt Dispatcher

V' Enable Interrupt Dispatcher
V¥ Enable Floating Paint Unit in 5 elected Handlers

— Core |Interrupt Handler
Core |nterupt Handler Function
0x0200: kachine Check Exc.:
0x0300: DS| Exception:
0x0400: 151 Exception:
0x0500: External Interrupt:
0x0600: Alignment Exception:
00700 Pragram E xception:
0x0800: FP Unavailable Exc.:

0x0900: Decrementer Exception: I
O0400: Critical Interrupt: I

Core |nterupt Handler Function

00C00:; System Call E xception: l—
0+0D00: Trace Exception: l—
0x1000; Instruction TLE Miss Exc. l—
041100 DataLoad TLB Miss Exc. |
041200 Data Store TLB MissExe. [
01300: Instr.Addr. Breakpaint: l—
041400: Spstem Management Int.: l—

See alzo the configuration pages for Main and Peripheral interrupt contrallers. When Interupt Dispatcher is enabled, you
are able to assign interupt service routines directly on those pages.

Figure 23. Interrupt Controller Control Page (ICTL)

There are two sub-pages under the Interrupt Controller page, one for each Interrupt Priority Decoder of the MPC5200. The first
page (Figure 24A) displays four Critical Priority interrupt sources and all 17 Main Interrupt Controller sources. The second page
(Figure 24B) displays all 24 Peripheral Interrupt Controller sources.

Each source can be assigned a relative priority and can be generally masked (disabled) or unmasked (enabled). For the Main
Interrupt Controller sources, the priority selection also defines which PowerPC core interrupt is physically generated for each
source (either External 0x500 interrupt or SMI 0x1400 interrupt).

As the Peripheral Interrupt decoder operates as a client to both Main Interrupt decoder and Critical Interrupt decoder, the priority
selection of each Peripheral source also defines whether the Main interrupt source (LO_int) or Critical Interrupt source (HI_int)

will be used by the peripheral source.
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Ea-r FE( - Fast Ethernet Controller 11: GPT2 Timer: [ mask I O[ExT] j I ™ Using FP
[T FEC - FIFO Contral . .
12: GPT3 Timer: k. - Using FP
-7 ATA - ATA Drive Controller == I 0ExT) x] | ) e
~| | PCI - PCI Local Bus Conkroller 3 imer: mas| b zing
il I I 13 GPT4 T [ mask | 0[EXT) ™ Using FP
=] SDMA - BestComm Module . .

: 14: GPTS Timer: k. - Using FP
“[7] SOMA - BestComm Task Priorities et L= I DIE<T) J I r i
¥ SDRAM - SDRJDDR Memory Controll 15 GPTE Timer: [ mask | 0[EXT) j | [~ UsingFFP

¥ HLARE - %L Bus Arbiter . .
= 16: GPTT Timer: k. - Using FP
¥ STARTUP - Quick_Start Startup Cod et L= I D[E<T) J I ) e
l Unrecoanized deFinitionr _ILI
4 »
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+ hello_world - Graphical Configuration Tool
File Edit WYiew Help

FEE[T %% @ET

Target: MPC5200 ICTL Hardware Operation Interrupt Dispatcher =
#L Bus Clock: 132,000 MHz . . . .
Core Clock: 3300000 MHz Peripheral Source & mask Source Pricrity Handler Function Using Floats
IP Buz Clock: ~ 132.000 MHz [: BestComm: V' mask I O[LO_int) j I [~ Using FP
PCl Bus Clock:  33.000 MHz )
1. PSC1: W mask | 8HL_int) x| | ™ Using FP
i 7] LPC - Chip Selects Burst & Deadc;l - )
i . . v -
l? SIM - System Integration Module ZpeicE ' mask I 0 (LO_in] J I I Using FP
=7 ICTL - Interrupt Controller _I 3 PSC3: V' mask I OLa_int) j I ™ Using FP
[ ICTL - Critical & Main Sources - .
g i v -
SWEICTL - Peripheral Sources £[PE0E F' mask I‘ID HL_int) J I I™" Using FP
¥ GPIO - General Purpose Ij0 & Pir 5 FEC: V' mask I O [LO_int) j I ™ Using FP
|7‘ GPT - G.ener.al Purpose Tlmers_lll B USE: T el I 0 L0t j I r Using FP
LI—I L T AThe L S T | 1 ™ 1 laie~ €D _I

[ e

Figure 24. Main and Peripheral Interrupt Controller Control Pages (ICTL)

6.6.7 General Purpose 1/0 (SIM / GPIO)

A configuration of a General Purpose I/O is spread over seven control pages. All GPIO control registers are assigned to the main
GPIO control page only, so only the “root” GPIO item in the MPC5200 peripheral tree view contains the “appconfig.h” output
check-box (see Section 6.3, GCT Input/Output - “appconfig.h”). The rest of GPIO pages are a “display-only” and their graphical
controls are linked to the parent item’s control registers. This is why the check-boxes at those pages are disabled and the pages
can not be selectively excluded or included in the “appconfig.h” output.
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I Input - l
Late: I Oflow] = l

[T LPC - Chip Selects Bursk & Deadc;l

=¥ S5IM - System Inkegration Module —PSC1_1: UARTI1_RxD
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2| GPIO - General Purpose 1fC & Pir
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[§ GPIO - USEL Pins (USE1L, LIAR ™ Open Drain Qutput Initial Dutput State: ID [low] 'l
"

% GPIO - PSCE Pins (IrDd, LAR

& GPIO - Ethernet Pins (Eth, U —PSC1_3 UART1_CTS
¥ GPT - General Purpose Timers ™ GFIO Enable I nfal  Data Direction: Ilnput 'l
@ F SLT - Slice Timers
[T RTC - Real Time Clack [ Open Drain Output Initial Output State: ID [low] 'l
&{¥ PSC - PSC Modules
| PSC1 - UART, Coder, ACS7 Seric —PSC1_4: Interupt®w'akellp GRIO
@] PSCZ - UART, Codec, AC97 Seric I GROE — :
: hable D ata Directior: Iln ut VI [~ Simple Interupt T wiakeup Inkermupt
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&7 PSC4 - UART Serial Controller | o ™ Open Drain Qutput Initial Output State: ID [low] j IAn_u edge / Mo wakeup detection j _
= . s LI
MM

Figure 25. General Purpose 1/0 Control Pages (GPIO)
6.6.8 General Purpose Timers (SIM / GPT)

There are eight General Purpose Timers in the MPC5200. The GCT control page enables a complete configuration of all timer
features.

The GCT page is also a good example of a control page displaying a mirrored settings from the Interrupt Controller page. The
Interrupt Controller settings (interrupt source, mask, handler routine and Floating Point context save) are displayed at the bottom
side of the GPT control page. Any changes made in the interrupt controller settings on this page will be automatically displayed
also on the Main Interrupt Controller control page and vice versa — see Section 6.6.6, Interrupt Controller (SIM / ICTL).
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Figure 26. General Purpose Timer Control Page (GPT)

6.6.9 Slice Timers (SIM / SLT)

There are two precise Slice Timer modules (SLT) on the MPC5200. The configuration page enables complete SLT configuration
as well as assigning an SLT interrupt service routine.

«® hello_world - Graphical Configuration Tool Hi=
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#L Bus Clock: 132,000 MHz
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= PSC - PSC Modules
B PSC1 - UART, Codec, AC97 Seric

Intermupt Cantraller Seti
&7 PSC2 - UART, Codec, ACS7 Seriz G L ST

[T PSC3 - UART, Codec Serial Cantr Critical Interupt Source Source Pricrity Handler Functiorn Using Floats
{7 PSC4 - UART Serial Controller 1: Slice Timer 0 Saurcs: [0 =] | I Using FP
B PSCS - UART Serial Controller =

4 3

WG}

Figure 27. Slice Timer Control Page (SLT)

6.6.10 Real Time Clock Module (SIM / RTC)

There is one Real Time Clock (RTC) module on the MPC5200. The configuration page enables complete RTC configuration,
specifying post-reset initial timer value as well as assigning the RTC interrupt service routines.
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Figure 28. Slice Timer Control Page (SLT)

6.6.11 Programmable Serial Controller (PSC)

There are six Programmable Serial Controllers (PSC) on the MPC5200, each of whose can be configured for different modes of
operation (UART, Codec/SPI/I2S, AC97,IrDA). As not all the PSC modules support all operation modes and the PSC control
registers are mostly used in a different way in each mode, setting up the PSC manually is quite a complicated task. Thanks to its
graphical interface, a GCT can save lot of work when configuring the PSC for the required operation.

For each PSC mode selected by a drop-down list box at the top of the page, the content of the control page changes and displays
only the graphical controls applicable to the selected mode. Figure 29 shows the PSC control page in the UART mode.

The Figure 29 shows also another GCT feature, not yet described above in this document. As the MPC5200 hardware pins are
mostly shared between different peripheral modules, there is a pin-port multiplexer as a part of the SIM.GPIO module. The port
multiplexer must be configured properly for a given operational mode of each peripheral module which requires the MPC5200
device pins. For example, the PSC in the UART mode requires the port multiplexer to be configured a different way than when
using the PSC in Codec mode. A GCT displays a red warning message when there is any inconsistence between operation mode
of the peripheral module and the current GPIO port multiplexer settings. In most cases, the warning message contains also
hypertext link or links which activate the GCT page where a change is needed or an attention is required.
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Figure 29. Programmable Serial Controller (PSC), UART Mode

The next Figure 30 shows the PSC control page in Codec (12S) and AC97 modes.
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&7 PSCS - UART Serial Controller Interrupt Cantraller Setings
B PSCE - IrDd, UART, Coder Serial Peripheral Source & mask Source Pricrity Handler Function Using Floats
=& I2C - 12C Modules 1 PSCY: v " X
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Figure 30. Programmable Serial Controller (PSC), Codec and AC97 Modes

Like many other peripheral modules, each PSC contains a FIFO to enable buffered data operation and BestComm DMA access.
There is a sub-page under each PSC module page which contains a graphical controls to set up a FIFO parameters (Figure 31).
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On the FIFO page, there are also several check-boxes not bound directly to any PSC control register. These controls enable user
to select what actions are performed on the PSC during initialization phase (see Section 7, Module Initialization Code).

6.6.12

-+ hello_world - Graphical Configuration Tool Hi=l
File Edit WYiew Help
= ST %% ?
Target: MPC5200 FSC Startup Initialization
#L Buz Clock: 132,000 MHz The following tazks will be performed during PSC initialization
ﬁ:{; ElETk:k_ ggﬂdggDMI\':Hz ¥ Reset & Disable Receiver Mote:  The order of initialization tasks is the
Uz L0k - z ¥ Feset & Disable Transmitter zame as the order of the checkboxes.
PCl Bus Clock:  33.000 MHz
¥ Clear Eror Status
[§ GPIO - USE1 Pins (UISEL, UARﬂ W Clear Break-detect Status
[§ GPIO - PSCE Fins (IrDé, LAR [~ Start Break Transmission
[§ GPIO - Ethernet Pins (Eth, US ¥ Enable Recsiver
B ¥ GPT - General Purpose Timers ¥ Enable Transmitter
B-¥ SLT - Slice Timers
" RTC - Real Time Clock FSE FIFD Control
= PSC - PSC Modules
T FIFD &lam Treshald [FIFD iz 512 bytes):  [127 3: Te FIFD is "Almost Emphy” when the number of bytes to send
is at or bellow the “Alarm level. In this state, the FIFD starts
T FIFO Last Transfer Grarularit:  [Full - 4 bytes * requesting data from CPU/BestComm and it stops when the
"Granularity'' level is reached.
B PSC3 - UART, Codec Serial Contt
B P3C4 - UART Serial Controller
R ) R FIFD Alarm Treshold [FIFD is 512 butes]: [0 3: R FIFD is “Almost Ful” when the free space left in FIFO is
] PSCS - UART Serfal Contraller ) ! bl at or bellow the “Alarm" level. [n this state, the FIFO starts
B PSCE - IrDA, UART, Coder Serial Fie FIFD Last Trarsfer Granulaity: |1 byte w| supplying data to CPU/BestComm and it stops when the
=¥ I2C - I2C Modules number of_ bytes received in FIFD iz at or bellow the
™ 12C1 - 12C1 Module - "Granularity'* lesel.
4 3
MUM

Figure 31. Programmable Serial Controller (PSC), FIFO Interface

12C Controller (12C)

There are two 12C Bus Controllers on the MPC5200. Like for many other modules, the GPIO port multiplexer should be set
properly for the 12C module. The red message displays hypertext warning when the port multiplexer is not configured well for the
12C operation.
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+-[# 5LT - Slice Timers
[ RTC - Real Time Clack, SCL_Tap / SDA_Tap: [SCL_Tap=3/SDA_Tap=3 |
=& PSiC - PSC Modules :
4[| PSC1 - UART, Cadec, AC97 Sel SCL2Tap / Tap2Tap: |SEL2Tap=4 / Tap2T ap=1 ﬂ
#-[] PSC2 - UART, Coder, ACST Sel SCL Periad: [28  clocks [0424us |2 357 MHz
+-[1 PSC3 - UART, Codec Serial Cor
[ PS4 - UART Serial Controller I el I3 clocks [0135 us
+-[~ PSCS - UART Serial Controller
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=-[# CAM - msCAN Modules Interrunt Cortraller Sett
[ MSCANL - msCAN 1 Module A e e
[T MSCAMZ - msCAN 2 Module Peripheral Source & mask Source Priority Handler Function Using Floats
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MUM

Figure 32. I2C Controller Control Page (I2C)
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Serial Peripheral Interface (SPI)

In addition to Programmable Serial Controller modules, there is also one dedicated Serial Peripheral Interface (SPI) on the
MPC5200. The SPI interface uses at most four pins which must be properly configured by both the GPIO port multiplexer and
the SPI module itself. In addition to the GPIO port settings, each pin of the SPI should also be configured for input or output

directly in the SPI module.

The GCT displays all four SPI pins together with their operation assigned by the SPI. In the case of any conflict (some SPI
operation modes require pins to be in certain mode), a red warning message is displayed together with a hint of how to fix the

problem (e.g. set pin as output).

+ hello_world - Graphical Configuration Tool
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5Pl Clock. Polarity
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5Pl Clock Phase
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SPI Module Clack: |33.DDD MHz

Shift Direction
& M5B First

| v

 LSB First

 Interrupt Contraller Setting:

-7 MSCANZ - msCAM 2 Module

EII_ FEC - Fast Ethernet Controller Peripheral Source & mask Source Priority Handler Function Using Floats
[ FEC - FIFO Contral 13: 5P mad: W mask | 0(L0_int) x| | ™ Using FP
[T ATA - ATA Drive Controller
14: 5P spif: W mask | 0(L0_int) x| | ™ Using FP

[T PCI - PCI Local Bus Controller _ILI
o e o e e i
4 I I »

Figure 33. Serial Peripheral Interface Control Page (SPI)

6.6.14 Motorola Scalable CAN Controller (MSCAN)

There are two Motorola Scalable CAN (msCAN) interfaces on the MPC5200, compatible with a standard Controller Area Network
2A/B protocol.

The GCT can help especially with setting communication speed and bit timing parameters of the CAN interface. The user is able
to specify a desired communication speed directly in bits-per-second units. Pressing the “Calculate parameters...” button builds
a list of all timing parameter combinations suitable for the requested speed. All important time-quanta portions and sampling
points are also drawn on a time-graph which is displayed together with the numeric parameter values.
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¥ GPIC - General Purpose 1/O &F Mask bit=1 ... dan't care 1D masks: IDxD IDxD IDxD IDxD IDxD IDxD IDxD IDxD
& GPIC - PSC1 Pins (AC97_1, bit=0 ... must match 1D
% GPIC - PSC2 Pins ANz, T
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[ RTC - Real Time Clock Baud rate: |1 00 kBaud VI - Calculate baud rate | TSEGZ: IS_

P5C - PSC Modules
- PSC1 - UART, Codec, ACST Sel

™ PSC2 - UART, Codec, ACS7 Sel Prescaler [ Tt [ T5EGT | TsEG2 | s [ =]
[ PSC3 - UART, Coder Serial Cor 30 22 13 g 1
[~ PSC4 - UART Serial Controller 30 22 13 ] 2
[T PSCS - UART Serial Contraller 30 22 13 g 3
[T PSCE - IrD, UART, Codec Seri gg gg 13 g ;‘
=W 120 - 12C Modules 0 55 14 7 2
2 % " 2 ] =l
[ SPI - SPI Madule
E-F CAM - msCAN Modules ~ Intermupt Source:
IR ISCAN] - msCAR 1 Module
[ MSCANZ - msCAN 2 Module ™ ‘wake Up Intermupt [T Status Change Irtermupt > Reciver: INever j
EH l' FEC - Fast Ethernet Contraller I Overmun Interrupt Transmitter |“ j
..... L7 FEC - FIFD Cantral ™ B Full Intermupt B i
[T ATA - ATA Drive Controller
[T PCI - PCI Lacal Bus Contraller  Interrupt Contraller Setting:

=[] S0Ma4 - BestCamm Madule |
-7 SDMA - BestCornmn Task Prioritic
v SDRAM - SDRJDDR Memory Contra

[ I ARF - ¥ Ris j{hlrﬁr _I—I

Peripheral Source & mask Source Priority Handler Function Using Floats
17 CANI: W mask | 0(L0_int) x| | ™ Using FP

[

Figure 34. Controller Area Network Control Page (CAN)

6.6.15 Fast Ethernet Controller (FEC)

The Fast Ethernet Controller of the MPC5200 implements an interface to the standard 10/100 MB IEEE 802.3 ethernet network.
For its operation, it requires an external ethernet transceiver (PHY) with which the MPC5200 communicates either directly (AMD
industry standard interface) or over the Media Independent Interface (MIl) defined by IEEE 802.3 standard.

The GCT can be used to define initial configuration of the FEC controller as well as to specify parameters which are to be
downloaded into the ethernet transceiver over the MIl. Two key PHY registers can be configured graphically in the GCT (the
control and auto-negotiation registers). There is also a way how to specify initial values of the custom PHY registers not defined
by the IEEE standard, for example the LED control registers of the Intel LXT971 used on the Lite5200 board.
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. 7-wiie 10 b/s mode Mil Addiess <0315 [0 =
EI|7 SIM - Syskem Integration Module & 18mire 104100 Mbes Made

EI-I__ ICTL - Interrupt Controller Ml Clk Divider <0-63x: [14 =+ *2IPB Clocks
T ICTL - Critical & Main Sourc ' R Full Duplex mode (Receiver operates independently on Tx) _
[~ ICTL - Peripheral Sources " R Half Duplex Mode (Receiver disabled when transmitting) Ml Speed: |2'35? MHz [should be < 2.5 MHz]

=l-w GPIC - G | P TjC & " . o
= 5 GPIOen:rSaCl ::::E:CIQ? 1 ™ T Full Duplex mode [ignore Carier Sense and Collision inputs) I™ Donot use Mil D4FFF preamble
- =t "y "
[% GPIO - PSCZ Pins (CANL/2, [ Flow Control Enable [detect & process "Pause" frames) FHl Tiarsstase Selig
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[ 12C2 - 12C2 Madule ™ Babbling Transmitter Interupt [ T3 FIFO Underun Interupt v e
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----- T MSCANZ - msCAM 2 Module —I
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----- [T FEC - FIFO Contral
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I_ SOMA - BestCornmn Madule
..... L[ DM - BestComm Task Prioritie  Interrupt Contraller Setting:
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¥ ! smory -anira Peripheral Source & mask Source Priority Handler Function Using Floats
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[

Figure 35. Fast Ethernet Controller Control Page (FEC)

6.6.16 ATA Hard Drive Controller (ATA)

ATA Interface of the MPC5200 enables connection of the standard ATAPI-4 hard drive to the MPC5200. Although the most of

the hard drive operations are performed in run-time (where GCT can not help), there are several timing control registers which
needs to be configured before accessing the ATA bus. GCT automatically calculates the timing parameters to be compliant with
the ATAPI-4 standard. The only input to the calculations is current MPC5200 peripheral bus (IPB) frequency so there are only

few options to be configured on the ATA control page. The timing parameters for all PIO, MDMA and UDMA modes are saved

to the “appconfig.h” file so the user does not need to calculate these values in run-time.

With the support of GCT-generated values, the MPC5200_Quick_Start ATA initialization code is capable to detect the ATA Hard
Drives and to initialize automatically the best timing parameters suitable for both drives (or single drive) connected.
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IP Bus Clock:  B6.000 MHz
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[

Figure 36. ATA Hard Drive Interface Control Page (ATA)

PCI Local Bus Controller (PCI)

There is a PCI Local Bus Interface bridge on the MPC5200. The GCT Control Page can be used to configure both the standard
PCI Configuration Space of the MPC5200, accessible by the PCI slave devices, as well as internal parameters and PCl memory
windows used by the MPC5200 system code to access the PCI devices.
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Figure 37. PCI Local Bus Control Page (PCI)

6.6.18 BestComm DMA Module (SDMA)

The BestComm DMA module is the only MPC5200 module for which the MPC5200_Quick_Start initialization code uses an
external embedded-side code. As there is a complete BestComm support in the Freescale (formerly Motorola) BSP package,
both the GCT and MPC5200_Quick_Start code re-use this implementation. Also there is a BestComm Graphical Configuration
Tool available for configuring the BestComm DMA tasks, which relies on the BSP code too.

The latest BSP code as well as the standard RTOS DMA images are included in the MPC5200_Quick_Start distribution so there
are no “external resources” needed to implement DMA operations in Quick Start applications. See Section 9, MPC5200 BSP for
more details about BSP package.

The GCT support for BestComm DMA module is limited to configuration of the BestComm control registers and the BSP
initialization sequence. There are two pages dedicated to the BestComm module in the GCT. Except other settings, the main
page (Figure 38) contains a button to run the BestComm Graphical Configuration Tool for the current project. The second page
can be used to define task priorities and to configure a priority control.
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File Edit WYiew Help
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Figure 38. BestComm Control Page (SDMA)

SDRAM Memory Controller (SDRAM)

The SDRAM controller must be configured properly in the MPC5200 system to enable RAM operation, which is crucial for vast
majority of applications. As it is not always easy to determine the proper SDRAM controller settings for a given memory device,
the GCT contains a database of valid settings for the most commonly used SDRAM and DDRAM devices.

The central portion of the SDRAM GCT page displays the SDRAM settings for the selected memory device and a clock speed
as retrieved from the database. The user is not allowed to modify the settings unless he knowingly enables it using the check-
box at the bottom side of the page. When modified, the database can be updated with a new values. A database is saved as a
standard “INI” file named “sdram.ini” located in the “sdram” sub-directory of the GCT application folder. An advanced user can
use a text editor to modify or to add new entries to the database.
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+ hello_world - Graphical Configuration Tool
File Edit WYiew Help
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Figure 39. SDRAM Controller Control Page (SDRAM)

In addition to the direct modification of the memory database file, a new memory device can be defined by specifying the memory
timing parameters from the data sheet. When the “New...” button is pressed on the SDRAM GCT page, the dialog window
appears (Figure 40) and the user is able to specify a data-sheet timing parameters for any clock speed which is to be supported.

The memory configuration created this way can be fine-tuned in the GCT SDRAM page and later written to the database file.
There is no way to rename an existing memory configuration or to add a new clock speed entry to the list of supported speeds
once the configuration is created. The only way how to manage the database is editing the database “sdram.ini” file.

Create Memory Configuration E

SDRAM module configuration name: INew Configuration

 Datasheet Information

& SDR Memory
" DDR Memory

Device part name: IDEVIEEID

Mumber of rows: |4DSB
— Speed-related D atazheet Information

For speed: |133 MHz  CAS Latency: m
tHZlnsh [54 =] REDnsl [200 =
DOsSmn K] [0 = @FCIsl [ =
whinsk [15 =] WEF[msk[s4 =

SDRAM Register

Configl: [0sD2322800  Control: [(x505F0000

Config2: [048AD70000  Mode: |0x00CC

*r'ou will be able ta fine-tune the register values later

Add... | Deletel

()8 I Cancel |

Figure 40. SDRAM Memory Configuration
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6.6.20 XLB Bus Arbiter (XLARB)
The XL Bus Arbiter module is completely supported by the GCT.

+ hello_world - Graphical Configuration Tool
File Edit WYiew Help
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Figure 41. SDRAM Memory Configuration

6.6.21  Startup Code Control Page (STARTUP)

As it was already described in Section 5.3, Startup Code, the MPC5200_Quick_Start startup code invokes the __pre_main()
function right before the user’'s main() function is called. The default implementation of the __pre_main() function in the
“appconfig.c”file calls the initialization functions of all MPC5200 modules selected on the STARTUP page of the GCT. The GCT
saves the information about which modules are to be automatically initialized in several special-purpose macro values in the
“appconfig.h”file.

The __pre_main() code does not test whether there is a valid “appconfig.h” configuration of the modules to be initialized. For the
selected modules the __pre_main() code simply invokes the ioctl() system call, exactly as described later in Section 7, Module
Initialization Code. On the other side, thanks to the conditional compilation of each module’s initialization code, the initialization
functions are empty for those modules which are not configured in the GCT.

The order in which the MPC5200 modules are initialized is encoded in the __pre_main() function in the “appconfig.c”file. By
default, the order of initialization calls is the same as the order of check-box buttons on the STARTUP control page. Except a
simple prerequisite that the GPIO module should always be initialized before the FEC and ATA modules, the user can modify
the __pre_main() code and the order of module initialization calls according to his specific needs. The FEC and ATA initialization
code requires the GPIO port multiplexer to be configured already.

The rest of MPC5200 modules not initialized by the __pre_main() code can still be initialized “manually” any time in the main()
function or other user code. The initialization calls are described in the Section 7, Module Initialization Code.
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Figure 42. Quick Start Startup Code Control Page

6.7 Register Values View

On any of the GCT control pages, a “Register View” toolbar-like window can be shown to display the immediate register values
as they are to be written to the “appconfig.h”file. For each module, all the registers bound to the graphical controls on the page

are displayed. When a module configuration is modified, all affected registers are red-highlighted in the Register View (see

Figure 43 below).

There is also a possibility to modify the register values directly in the Register View window (press “Enter” to accept a new value),

causing the graphical controls to be redrawn accordingly. However, there is no protection against setting an invalid of even

dangerous configuration of the module, so such a usage is generally not recommended. Modifying the register values without
paying a high attention to each individual bit or bit-field of the register may cause the module or the MPC5200 as a whole to be
completely unusable in the application.

The Register View window can be activated or deactivated by a menu “View / Register Summary’.
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o Test - Graphical Configuration Tool
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Figure 43. Register Summary View

Although there is no limit in the way how the MPC5200 modules can be initialized, the applications based on the
MPC5200_Quick_Start may use the standard initialization code and the support of the Graphical Configuration Tool.

Similarly as with the Quick Start tools for other Freescale (formerly Motorola) platforms (MPC5xx, MPC55xx, 56F800,...) there is
a special system call used to access the device’s peripheral modules. A general format of the Quick Start system call is:

ioctl (MODULE, MODULE_COMMAND, parameter);

Where the “MODULE” is an unique identifier of the peripheral module (e.g. PSC1, SPI, CAN,...) and the “MODULE_COMMAND”
together with a “parameter” specify an action to be performed on a module (e.g. PSC_INIT, CAN_TRANSMIT,
SPI_SET_BIT_RATE,...).

Unlike the other Quick Start platforms, the MPC5200_Quick_Start does not implement any commands except the ones used for
the module initialization (PSC_INIT, CAN_INIT,...). One exception is the CAN module, for which there is a complete “low-level”
driver implemented using the ioctl() system calls as well as the sample application demonstrating its use. The CAN low-level
driver is compatible with other msCAN drivers of other Quick Start platforms (Freescale (formerly Motorola) 56F800/E).

The list of initialization commands to be used with the ioctl() system call can be found in the Table 3 below. No initialization
command accepts the “parameter” value so the NULL value can be used.
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Table 3. Module Initialization Commands

Module Identifier | Initialization Command Description

ATA ATA_INIT Initializes the ATA Controller (GPIO_INIT must be called before this
command)

CORE CORE_INIT_MSR Initializes the PowgrPC MSR register content, except the MMU and
Interrupt-related bits

CORE CORE_INIT_INT Initializes the exceptions-related bits in the MSR core register
Initializes the Memory Management Unit registers (i.e. MMU-related bits

CORE CORE_INIT_MMU in the MSR and HID2 core registers, IBATx and DBATXx core registers).
Initializes the bits of HIDO and HID2 core registers not related to the

CORE CORE_INIT_HID CACHE or MMU operation

CORE CORE_INIT_CACHE Initializes the CACHE-related bits in the HIDO core register

CDM CDM_INIT Initializes the Clock Distribution Module

FEC FEC_INIT Initializes the Fast Ethernet Controller module

GPIO GPIO_INIT Initializes the SIM.GPIO module

GPTO...., GPT7 GPT_INIT .Inltlalllges.the ngeral Purpose Timer module specified by the module
identifier in the ioctl() call

12C1, 12C2 12C_INIT Lr;}llallzes the 12C Controller specified by the module identifier in the ioctl()

ICTL ICTL_INIT Inlltlallzes the Interrupt Controller module and the Quick Start Interrupt
Dispatcher infrastructure

IPBI IPBI_INIT Initializes the Memory Map module

LPC LPC_INIT Initializes the Local Plus Bus module

CAN1, CAN2 CAN_INIT !nltlallzes the msCAN module specified by the module identifier in the
ioctl() call

PCI PCI_INIT Initializes the PCI Local Bus Controller

PSCH..... PSC6 PSC_INIT Inltlallze_s the_ Ero_grammable Serial Controller module specified by the
module identifier in the ioctl() call

RTC RTC_INIT Initializes the Real Time Clock module

SDMA SDMA_INIT In!tlallzes the Besth_>mm module and optionally also loads the DMA
microcode image using a BSP calls
In the most cases the SDRAM is initialized automatically during startup.

SDRAM SDRAM_INIT SDRAM_INIT is rarely used.

SLTO, SLT SLT_INIT !nltlallzes the Slice Timer module specified by the module identifier in the
ioctl() call

SPI SPI_INIT Initializes the Serial Peripheral Interface module
Not implemented. There is no support for the USB module in current

USB USB_INIT version of MPC5200_Quick_Start

XLARB XLARB_INIT Initializes the XL Bus Arbiter module

8 Sample Applications
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To demonstrate use of the GCT and a basic access to the peripheral modules, several sample applications are included in the
MPC5200_Quick_Start installation. Each application focuses on a single peripheral module of the MPC5200. The “appconfig.h”
file contains valid configuration values for the module being demonstrated and also for the other modules needed to run the
application (CDM, SDRAM and PSC1 for a console). In most of the cases the STARTUP configuration is set up for an automatic
__pre_main() initialization of all modules used in the application.

All sample applications are located in the “sample_applications” sub-directory of the MPC5200_Quick_Start installation folder.
Applications are organized in folders by compiler and board for which they are tested (currently there are only
CodeWarrior/Lite5200 applications).

Except the system files, which match exactly the ones in the Project Stationery, there is always only a single source file in each
sample application - the “main.c”. This file contains detailed comment block describing the application functionality plus all the
application source code. The table below describes briefly the sample applications included with the current version of the
MPC5200_Quick_Start.

Table 4. Sample Applications

Sample

Application Description

Demonstrates an automatic detection of ATA hard drive(s) timing modes (P10, MDMA,

ata_demo UDMA) performed in the initialization code.

Demonstrates a use of the Fast Ethernet Controller module. Except FEC module
fec_demo initialization, this application also uses two standard DMA tasks to demonstrate basic
receive and transmit functions.

Using a GPT and SLT timer interrupt sources, this application demonstrates a use of the

gpt_sit_demo Interrupt Dispatcher and interrupt service routines.

Demonstrates a use of msCAN module and MPC5200_Quick_Start low-level CAN
mscan_demo driver. A CAN transmit and receive operations can be demonstrated using either a CAN
link to PC or using two Lite5200 boards connected together.

Demonstrates a use of the PCI Configuration Space read operations. Displays an

pci_demo1 information about devices in the Lite5200 PCI slots (including the MPC5200 PCI bridge
itself).
Demonstrates a use of the PWM mode of the GPT timer module to control the LED light
pwm_demo . .
intensity.
rtc_demo Demonstrates a use of interrupts on the RTC module.

Requires an externally connected MAX5152 DA converter to demonstrate a use of the
spi_demo1 SPI mode of the PSC2 module. The voltage on the four DAC channels can be set using
the console commands.

Requires an externally connected ST95020 EEPROM device to demonstrate a use of the

spi_demo?2 interrupt-driven SPI module operations.

uart_demo Demonstrates a use of UART mode of two PSC modules.

9 MPC5200 BSP

MPC5200_Quick_Start is built on top of the software support package called “BSP” (Board Support Package), distributed with
the Lite5200 systems. The latest version of the BSP package is included into the Quick Start distribution, so there is no need to
retrieve and to install it separately. The full BSP source code is also included in all MPC5200_Quick_Start project templates, so
the BSP functions are immediately ready to be used in the user applications.

The following table summarizes the features of the BSP and shows the items reused by the MPC5200_Quick_Start applications.
All BSP code is installed in the “support\bsp” sub-directory of the MPC5200_Quick_Start source (“src”) folder.
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Table 5. BSP Features

BSP Item Quick Start Reuse Description

Quick Start uses its own structure types for mapping of MPC5200
peripheral registers. However in most of the cases the Quick Start
MPC5200 Header Files | Fully reused types are just a “typedefs” of the original BSP types.

The Quick Start header files take care about including the original BSP
header files so the re-use is fully transparent to the user.

Quick Start uses the same basic types as in the BSP (uint32, uint16,)
PowerPC basic types Re-implemented The “ppctypes.h” header file is duplicated in the Quick Start “include”
folder.

The PSC UART interface to the system “stdio” calls (printf, puts,
gets,...) is reused in Quick Start applications. The BSP console
initialization code is disabled so the GCT configuration of the PSC1
applies for the console.

PSC_UART and console

code Partially reused

The BSP contains the official BestComm support from Freescale
“BestComm” code and Fully reused (formerly Motorola) so it is fully reused in Quick Start. The
DMA RTOS images BestComm DMA images are integrated in the Quick Start project
templates (DMA_ImageRtos1 and DMA_ImageRtos2).

The Quick Start implements its own exception handling mechanism

Exceptions” BSP code Not used (Interrupt Dispatcher).

“Time”, “Sleep”, The code is not used by the Quick Start. However, the applicable BSP
“RTClock”, “Core” and Not used source files are included in Quick Start projects to maintain
“Frequency” BSP code compatibility with older code.

10 Conclusion

The MPC5200_Quick_Start development environment can help users to become familiar with the powerful and rather complex
device which Freescale (formerly Motorola) MPC5200 surely is. With the support for creating “non-operating system”
applications, the user is capable of writing a fully functional code with a complete low-level access to all peripheral modules of
the MPC5200. Using the Graphical Configuration Tool the vast majority of MPC5200 features can be explored quickly and more
effectively than by reading the device’s User Manual. By looking at how the control registers of the MPC5200 changes in the
GCT, the user can also better understand the meaning of the individual control bits and bit fields as they are described in the
User Manual.

The integration with and the support of the CodeWarrior Development Environment significantly reduces the code-debug-deploy
loop as compared with other environments. On the other side, it is a subject of future MPC5200_Quick_Start development to
widen the set of supported tools and platforms.
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