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Introduction

1 Introduction

This document describes the MPC5200 Quick Start tool version 0.9 at the time of its release. Version 0.9
brings support for a new MPC5200B processor while maintaining a fully backward-compatible support
for the original MPC5200.

In this documentation, MPC5200/B refers to both MPC5200 and MPC5200B devices.

1.1 Features

The MPC5200 Quick Start is composed of the following components:
» Framework for creating MPC5200 and MPC5200B non-operating system applications
— CodeWarrior project stationery (project templates)
— Startup code enabling boot-from-flash standalone operation of Lite5200 and Lite5200B
— Linker command files for different targets (debugging, standalone, etc.)
— Interrupt dispatcher with the support of GCT
» Graphical Configuration Tool (GCT)
— An easy-to-use Windows-based application
— All MPC5200/B modules supported (except USB)
— A graphical representation of all control bits and bit fields of peripheral modules
— Generates constants to be directly written to the processor control registers
*  MPC5200/B peripheral modules initialization code
— Applies GCT-created configuration to the MPC5200 peripheral registers
— Optionally initializes the MPC5200 device before the main () procedure is entered
» Compatible with original Lite5200 board support package
— BSP sources included in the MPC5200 Quick Start
— BSP register space header files reused in MPC5200 Quick Start

1.2 Suggested Reading

Before starting with MPC5200 programming, the user should become familiar with 32-bit PowerPC
architecture and G2_LE PowerPC core implementation. The following books are freely available from
www.freescale.com and the Freescale Literature Distribution Center in the PDF form.

*  Programming Environments Manual for 32-Bit Implementations of the PowerPC Architecture
(MPCFPE32B) — Describes resources defined by the PowerPC architecture.

* G2 Core Reference Manual (G2CORERM) — Describes the G2_LE core used in MPC5200 and
MPC5200B

*  MPC5200 Users Guide (MPC5200UM)
*  MPC5200B Users Guide (MPC5200BUM)

MPC5200 Quick Start, Rev. 3
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Installation

There are also several application notes available from www.freescale.com and the Freescale Literature
Distribution Center in the PDF form that are related to the MPC5200 device:

* AN2551: MPC5200 Startup Code.
e AN2604: Introduction to BestComm.
e AN2458: MPC5200 LocalPlus Bus Interface.

2 Installation

The MPC5200 Quick_Start tool setup pack is distributed as a single self-extracting executable file. Before
installing this tool, Microsoft Internet Explorer 5.5 or higher must be installed on the host computer. It may
also be an advantage to install the CodeWarrior MGT edition before installing MPC5200 Quick_Start. If
this sequence is followed, Quick Start project stationery will be installed and integrated directly into the
CodeWarrior environment.

Important: After the MPC5200 Quick Start is installed, before any project or sample application is
opened in CodeWarrior, the path to the MPC5200 Quick Start source code must be registered in the
CodeWarrior development environment. Unfortunately, this step cannot be automated in the installation
process and must be done manually by the user. Actions required are specified in detail in the

doc\todo CW.txt file n the MPC5200 Quick Start installation 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 using the
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 the Source Trees panel on the left-hand side IDE Preferences Panels list, as displayed in
Figure 1.

3. In the Name box, type (exactly) the string MPC5200 Quick_Start Source (there is a space before
the word Source).

4. In the 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 is typically the C: \Program Files\Freescale\
MPC5200 Quick Start rX.Y\src

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

MPC5200 Quick Start, Rev. 3
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Your First Hello World Application
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Figure 1. CodeWarrior IDE Preferences Window
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Your First Hello World Application

After the MPC5200 Quick Start is installed, run the CodeWarrior IDE 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:
@ EPPC Mew 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 the MPC5200 or MPC5200B project using one of
the three available project templates (Figure 3). 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 4).

MPC5200 Quick Start, Rev. 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 WireTAP CCS BDM

common on-chip processor (COP) interface, which is also the default interface included with the Lite5200
or Lite5200B evaluation board. A different BDM interface can be selected in the project settings window
after pressing the Alt+F7 key (Figure 5).
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* put your code here.
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printf("Hello worldinn"J;
while(1]
asminopl;
1
=
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B |<

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. How to use the MPC5200 GCT to re-configure the
PSCI console parameters will be described later in this document.

Use the null-modem cable to interconnect the PSC1 UART port of the evaluation board with the COM port

on the host PC. Then run the console terminal application (such as Hyperterminal for Microsoft Windows),
and configure the COM port for 115200-N-8-1 and open it.

MPC5200 Quick Start, Rev. 3
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MPC5200 Quick Start Projects

The jumper switches on the evaluation board should be set in their default factory positions; otherwise,
there is risk that the MPC5200 peripheral clock will run on a frequency different from the one configured
for the Hello World application. In this case, the serial baud rate of the PSC1 interface will not match the
COM port settings on the PC side, and no output will be displayed on a console window.
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~C tion 5etti
C/C++ Wamings emnos
‘.. EPPC Aszsembler Connection:\+irsTAP CCS ﬂ E dit Connection... |
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= Lirker MetroT RE.
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- Editor FowerTAFP PRO CCS
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Other Executables
[ebugger Settings
Femote Debugging
Debugger FIC Setti...
- EPPC Debugger S... LI

Factory Settings Fiewvert Import Panel... | Export Panel... |

QK | Cancel | Apply |

Figure 5. CodeWarrior Remote Debugging Options (Selecting BDM Interface)

The Hello World application can be built 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 evaluation board is first configured over the BDM, the
SDRAM (DDR on Lite5200B) memory is automatically enabled, and the compiled application executable
is downloaded into the operation memory. The application is automatically started and an 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 is sent over the serial
line and displayed on the console window.

The following sections describe the MPC5200 Quick Start framework, GCT, project templates, and other
details briefly mentioned during running the Hello World application.

4 MPC5200 Quick Start Projects

This section describes different kinds of CodeWarrior projects that can be created using project templates
available in the MPC5200 Quick Start tool.

4.1 Project Stationery and Templates

A project template can be viewed as a completely prepared and configured project where copy is saved
under a custom name and used as a starting point for the user’s own development. Such copying is done
automatically by CodeWarrior when the user selects the project template and specifies a new project name

MPC5200 Quick Start, Rev. 3
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MPC5200 Quick Start Projects

(see Figure 2 and Figure 3 on page 5). A grouped set of different project templates is called Project
Stationery. Currently, there are four project templates each for the MPC5200 and MPC5200B within the
MPC5200 Quick Start Stationery. The project templates differ in BestComm DMA microcode image and
DMA tasks availability:

* DMA_Custom - 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 GCT and BestComm Configuration Tool can be used to help implement the
DMA functionality. Please be aware that BestComm development tools are not included in the
MPC5200 Quick_Start installation.

« DMA _ImageRtos1 - Precompiled RTOS1 DMA image included in the project. C-API files for
all RTOSI tasks are already included in the project, and the DMA image cannot be further
configured by the BestComm Configuration Tool. All MPC5200 Quick Start sample
applications are based on this template.

« DMA _ImageRtos2 and DMA_ImageRtos3 - Same as the one above, except that the RTOS2 and
RTOS3 images are used. This image contains slightly modified set of DMA tasks. See
BestCommAPIUserGuide.pdf in the MPC5200 Quick Start installation for more details about
RTOS images.

4.2 Project Targets

Except for 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 a named configuration of a 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 embedded application over a BDM
link. The CodeWarrior debugger uses the BDM interface to prepare the evaluation board (Clocks,
SDRAM memory, etc.) before it downloads the application which is 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 evaluation
board firmware (dBug on Lite5200 or U-BOOT on Lite5200B). The firmware is typically capable
of loading the image over an ethernet network using a TFTP protocol and capable of saving the
image into the non-volatile memory. In the 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 the main () program. Memory relocation typically means that the

firmware’s variables and exception vectors are lost, and firmware operation can not resume even
if the application finishes.

MPC5200 Quick Start, Rev. 3
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MPC5200 Quick Start Projects

NOTE

Since 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. As the firmware configures some modules for its own
use, there is a risk that the modules are only partially re-configured by the
Quick Start initialization code. See Section 6.2.2, “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 Boot Flash memory starting at Boot Flash address 0, the application is ready
for boot-low standalone operation that does not require any firmware. The startup code takes care
of relocating the Flash memory to the end of the address space, initializing SDRAM controller
and SDRAM/DDRAM memory from address 0x00000000, relocating the code, and invoking the
main () function from RAM.

As both the Lite5200 and Lite5200B come with their firmware as a boot-high option by default (address
0xFFF00000), 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 evaluation 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 |Used for boot-low at
by firmware to store the address 0x00000000. Later
image) relocated to 0xFFO00000
Code Execution From SDRAM only Starts by jumping to the Starts in Boot Flash,
Image base address, continues in SDRAM
continues in SDRAM
Executable Name |ramdebug.elf / romimage.elf / runram_bl.elf /
ramdebug.mot romimage.mot runram_bl.mot
Entry Point __start offset 0 of the image Boot-low: 0x00000100
(__reset)

Prefix File Macro | TARGET_RAMDEBUG TARGET_ROMIMAGE TARGET_RUNRAM

4.3 Making the Application Standalone

Once the application is debugged using the RAM Debug or ROM Image targets, it can be rebuilt 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 CodeWarrior’s Flash Programmer to achieve
standalone operation.

MPC5200 Quick Start, Rev. 3
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MPC5200 Quick Start Projects

4.3.1 MPC5200/B Boot Process

After the system reset signal is de-asserted, the MPC5200 boot process begins at one of two addresses,
0x00000100 or OxFFF00100, in the Boot CS space. The address selection depends on the state of the
B H/L board configuration jumper (named HI/LO on the Lite5200B Evaluation Board):

* Boot-Low - Execution starts at address 0x00000100 with an exception prefix set to 0x00000000
(MSRL.IP bit cleared).

* Boot-High - Execution starts at address 0xXFFF00100 with an exception prefix set to OxFFF00000
(MSRL.IP bit set).

After the Lite5200/B board reset is released, the Boot CS space is automatically mapped to the small area
of non-volatile Flash memory at one of the two addresses above. It is a responsibility of the boot code to
enable the rest of the Flash space and to remap the Flash space using the CS0 signal. The CSO0 signal shares
the physical pin with the Boot CS while using a different address-mapping register. Using the CSO signal,
even the Flash-running code is capable of remapping its own Flash space to the area not overlapping with
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 evaluation 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 that the application may co-exist with the firmware code in Flash memory.
Setting the B H/L jumper to the boot-low or boot-high option selects either an application or a firmware
for 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:

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

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

* 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.

All the operations, including resetting the device, 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 invalid 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 folder for selected evaluation
board.

MPC5200 Quick Start, Rev. 3
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MPC5200 Quick Start Projects

On the 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 loaded and with
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 the f1ash 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.

_§ B Flash Programmer

IS[=] E3

lash Configuration

IE Target Configuration

Default Target: Standalone BL

Default Project: hella_world.mep

1 Use Custom Settings

Target Frocessor: |52DD 'l Connection; IWireTAF’ CCS 'l

v Lze Target Initialization
IY:\EMBSW’\EMBSW‘IDS\stationery\MF'E52DU_Quic:k_Start_E\:\u"\MF' Browsze... |

— Target Memary Buffer
Target bemory Buffer Address:

Target bemory Buffer Size:

DRISDDDBDDD
DxIDDDD4DDD

Optio:
V' Enable Logging

™ Werify Target Memory \Wites

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

()8 I Cancel

Figure 6. CodeWarrior Flash Programmer: Target Configuration
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AM2ILV200BT
AM23LV200T
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AM2ILY3200T
AM23LV 4008

AM2ILY116BE J
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Flazh Memory Baze Address: Ox IFFDDDDDD

Organization:

Sector Address Map:
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FF010000 FFOTFFFF
FF020000 FFOZFFFF
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FF040000 FFO4FFFF
FFO50000 FFOSFFFF
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Figure 7. CodeWarrior Flash Programmer: Flash Configuration
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The second Flash Configuration page of the Flash programmer (Figure 7) shows the type and address of
the Flash device to be programmed. For both the Lite5200 and Lite5200B, the proper device is set already
by loading the appropriate f1lash 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 (with the .mot extension) to be programmed and to perform the Flash programming itself; however,
before programming the Flash memory, it should be first checked to ensure that the Flash sectors to be
programmed are erased and blank. Go to the fourth Erase / Blank Check page of the Flash Programmer,
select the Flash sectors to be checked, and press the 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,
“MPC5200 Quick Start Projects,” the S-record is about 0x9400 bytes long.

_§ B Flash Programmer

IS[=] E3

B Flash Programmer IE Program / Yerify Flash

Target Configuration

¥ Use Selected File

IENTEH PATH TO THE 5-RECORD [.mat) FILE HERE Browse. . |
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End: DxIFFDDDDDD
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‘ Statusz: I
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Figure 8. CodeWarrior Flash Programmer: Program / Verify

& Lister - [D:\Projectsthello_world'Bin',runram_bl.mot]

File Edit Options Help
$319FF00926800005C2800005C2800005C2800005C2800005C2859
5319FF00927C00005BFCO0005C2800005C2800005C2800005C2872
5319FF00929000005C2800005C0C00005C2800005C2800005C1C59
5319FF0092A42000002D494E46002D696E6600494E4600696E6603
5319FF0092B8002D4E414E002D6E616EO004E414E006E616EQ0000F
5309FF0092D00000000095%
5319FF0092D8000000000000000000000000000000004 33000000A
$319FF0092EC0000000043500000000000000000000000000000D6
5319 004 35000000000000001A56E1FCZ2FBF3597E37E43CE3
E800759C3C90000000000000E3

> 0XFF009314 + 0x11 - 5 = 0xFF009320 |

-

M4

Figure 9. Examining the Image Slze in the S-Record File
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Application Framework

Go back to the Program / Verify page in the Flash Programmer and 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 the BDM
interface is properly connected, and the evaluation board 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.

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 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.

hello_world.mcp <]
I # Standalone BL j B @ @ & "
Files | Lirk Dlderl Talgetsl
¢ | Fie | Code | Data s |-
=3 Framewvsork 152K 2BK. e m ~)
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M appcanfigh 1] 0« =l
B configure.h 1] 0« =l
=43 System Config 3K 45 + « =
Ml ppc_eabi_init.c 156 0« « =
fl wectars.asm 0 0D« +« =
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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.

The configure.h file is included by the 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.
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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/B peripheral
module the user wants to configure. The GCT 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 (such as

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 Files are 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 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 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, as follows:

MPC5200 Quick Start, Rev. 3
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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, “MPC5200/B Boot Process” for more details.

i gStandalone BL Settings HE
IE Target Seftings Panels IE EPPLC Linker
(= Target ) 21| [ Link Options —————— [~ Segment Addresses
- Target Settings Link Mode:INormaI 'l ¥ Use Linker Cormmand File
- Access Paths I
- Build Extras = IG_E”LT'C""; [:l\’:’“m'”m 7 CodeAddress:  [Dx0D002000
- Runtime Settings v Use Full Path Names :
- File Mappings T Gzt itk Hep [T Data sddress: IDxDDDDDDDU
- Source Trees ¥ List Closure I~ Small Data: IDRDDDDDDDD
- EPPC Target ¥ List Unused Objects r
- Small D ataz: ID 00000000
= Language Settings I~ List D'WARF Objects .
oo CAC++ LangL.Jage [~ Suppress Warning Messages — v Generate S-Record File
o LG+ Warnings W G e
- EPPC fssembler — | | | Heap Address: IDxDDcD2DDU s Lareih
= Code Generation I~ Stack Address: I—UHDDD?DDDD ax Length: |25
- [Global Optimizations EOL Character:[D0OS vl
- EPPC Processor —Iv Generate ROM Image
- EPPC Disassembler RAM Buffer Address: IDxffDUDDDU - Entry Paint
= Linker ; pon
L A ROM Image Address: IDxffDDDDDU I_en TY_poir
Factory Settings | Fiewvert | Import Panel... | Export Panel... |
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), as follows:

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 areas 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 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, as follows. The first one
is used by all projects and project targets.
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init_ram.cfq - Initializes Flash memory space to be in range 0xFF000000...0xFFFFFFFF;

initializes SDRAM controller for 64MB RAM memory starting at address 0x00000000 (256MB
DDRAM on Lite5200B) and enables the PowerPC Core time-base counter (TB special purpose

register).

init_flashonly.cfg - Initializes only the Flash and TB counter only. Can be used with Flash

Programmer as it does not require SDRAM memory to be valid. (Flash Programmer uses

MPC5200 built-in static RAM

for its operation.)

There are two Memory Configuration Files in the MPC5200 Quick Start, as follows. The first one is used

by all projects and project targets:

mmap_ram.mem - Defines the SDRAM memory area starting at address 0x00000000, Flash

memory area starting at address OxFF000000 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
0xF0000000, 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 GCT. For
proper operation of the CodeWarrior debugger, the mmap ram.memn file should be updated any
time the MBAR is assigned different value in GCT. See Section 6.4.2, “PowerPC Core (CORE)”

for more details.

mmap_fbl.mem - [s 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 at all. 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 ||E EPPC Debugger Settings
’ E/Ces '—anglﬂage ;I Target Processor:|52DD VI Target DS:IBareBoard VI
e CAC++ Wamings
‘.. EPPC Assembler —Iv Use Target Initialization Fil
= Code Generation - —
i Global Optimizations I{F'r0|ec:t}System[lonflg\lnlt_ram.c:fg TOWEE,
- EPPC F'r.oc:essor — ¥ Use Memary Configuration Fil
----- EPPC Dizazzembler
(- Linker I{F'roiec:t}SystemEonfig\mmap_ram.mem Brawse... |
‘- EPPC Linker
= Editor — Program Download Options I Ve :
""" Eustam Keywords Initial Launch Successive Runs Vel
= Debugger
i Analyzer Carnectio... Executable [ Executable [
~ Dther Executables Constant Data [~ Constant Data [~
- Debugger Settings Initialized Data [~ Initislized Data [~
... Remate Debugging _| Unitialized Data [~ Unitizlized Data [~
Factory Settings | Fiewvert | Import Panel... | Export Panel... |
QK | Cancel | Apply |

Figure 12. Debugger Settings
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5.3 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- Containsthe 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-Containsthe 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 OxFF000000 and preparing the SDRAM or DDRAM memory.

* ppc_eabi_init.c - Contains functions to initialize or free the C++ environment (if used) and
tocall 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 GCT to perform automatic initialization of MPC5200 peripheral modules before
the main () function is entered.

5.4 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 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 GCT. 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 makes the interrupt handling easy and straightforward. The
Interrupt Dispatcher is also natively supported by the GCT. 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 6.4.6, “Interrupt Controller (SIM / ICTL).”

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

* vectors.asm - This file contains Reset exception handler (a branch to  reset code in 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.
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* 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 the
vectors.asm code are hard-routed to handlers supplied in the interrupt.c file

5.5 BSP Source Code

The MPC5200 Quick_Start is based on original Board Support Package (BSP) 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 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 by the DMA code.

The projects created using the any of the DMA ImageRtos templates include all required DMA source
files by default. The source code files can be found in the DMA RTOSKx virtual project folders in the
CodeWarrior 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 (such as BestComm Configuration Tool)
are used to build 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 all cases, the DMA files are located in the dma_image subdirectory of the project folder on the disk.

5.7 MPC5200 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.

Table 2. Quick Start Source Files

File Name Description

gs.h This is a master header file for the Quick Start application. It includes all other system
and MPC5200 header files from the MPC5200_Quick_Start environment.

gs_version.h Defines Quick Start version macros

MPC5200 Quick Start, Rev. 3
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Table 2. Quick Start Source Files (continued)

File Name

Description

gs_system.h

Defines system macros used in Quick Start applications (QSTRACE, QSASSERT....).
Also defines a key ioctl() system call described in <Blue>Section 7, <Blue
Italic>Module Initialization Code

gs_arch.h, gs_periph.h

Defines the memory map, special register bit values and other architecture-dependent
macros for the target processor.

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_qgpio.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_Ipc.c

LocalPlus 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 PCl database (PCl 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

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.
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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 (GCT) which is included in the

MPC5200 Quick Start development environment. The GCT is a standard Microsoft Windows-based
application used to graphically edit (read and write) the 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 the code execution
hits 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 IDE 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 todo CW.txt
document in the MPC5200 Quick_Start installation. The procedure is also briefly described below.

In CodeWarrior, select the menu Edit / Commands and Key Bindings. In the Customize IDE window (see
Figure 13), select the menu group in which you want to create a new GCT menu item (such as Project).
1. Click on the New Command button
2. Type MPC5200 Configuration Tool to the Name box
3. Click on Appears in Menus check box and check it
4

Click on button on the right hand side of the Execute edit box and browse for the gct5200.exe
GCT executable. Typically, you can find the executable file in:
C:\Program Files\Freescale\MPC5200 Quick Start rX.Y\config tool.

5. 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

6. If you want to assign a key binding, click on the New Binding button and press chosen key
combination, such as Ctrl+F12

7. Press the Save button and close the dialog box
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Figure 13. Key Binding for MPC5200 GCT

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

When starting the GCT, 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.

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

The right hand side of the window displays a configuration page for a peripheral module selected in the
tree view. Above the tree view on the left hand side, there is a brief summary of key system clocks as
configured in the current project. See Section 6.4.1, “Clock Distribution Module (CDM)” for more details
about setting system clocks.

6.2.1 GCT Input/Output File - 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 values (#define) 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/B
control and PowerPC core registers.
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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
checked, 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.

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

As the MPC5200 Quick Start is built on top of the original MPC5200 BSP, the GCT saves the
configuration in the 8-, 16-, 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 Users Guide.

& 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 0xB013
#define CDM_MCLKEN_DIV_PSC6_INIT 0x800F
] H oz

Figure 14. Example of GCT-Saved Configuration

6.2.2 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.

—GLCT Option:

¥ Generate detailed commerts
™ Pressrve user commets

— Current Project Option

V' Generate all register values [even if same as reset valug)

¥ Set as default Cancel

Figure 15. GCT Options
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* Generate detailed comments - 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 the Figure 14 above.

* Preserve user comments - When checked, this check-in box assures that user comments placed
after the individual macro values are not lost when generating the appconfig.h file. This option
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 - Enables saving of all register values of selected peripheral
modules into the appconfig.h file. When this option is not enabled, only registers with
non-reset values, such as 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. (Those values not
defined in the file are not written to the peripheral registers.) This approach requires that all
modules being initialized be in post-reset state; otherwise, the result may be unpredictable.

NOTE

The Generate all register values option should always be set when
compiling the application for ROM Image target. Such applications are
typically invoked by the firmware code which may modify a configuration
of peripheral modules so they will not necessarily be in post-reset state.
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6.3 MPC5200/B Pinout Page

When the GCT is started, the MPC5200 Pinout page is displayed, showing the schematic part-like view of
the processor.

test_projects {appconfig_5200B.h) - MPC5200 Graphical Configuration Tool
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LPC - Chip Selects Burst & Deadcycle simnle GRID Disabled pecz 0 Psglzoﬁ pins] [ Bhen['\et ;mz U:ﬁ?“wﬁwm } Bh_ W :};“P'e GPIO Disabled
Imple 1=3bles S
5% 5IM - Syskem Integration Module s.m&e GPIO Disabled Fzci 1 [CANTYCANZ] [ Bthernet T-wire, J1250 | g -y LML jneernpe GRIO Disabled
&% ICTL - Inkerrupt Contraller Simpls GPID Disabled —ag—{ Psc2 2 [ACO7 2] TUART4 FUARTS with CD. J18501 gy =4 L N4 intemupt GPIQ Disabled
i P Simple GRIO Disabled Pscz 3 [ UARTE wio CO ] [ UARTS with CD, j}gggl Bth_15 (1o — Intemupt GPIO Disabled
33-]7 GPIO - General Purpose I/O & Pin Mi IntANiakep GPIO Disabled Psci_4 ggRDTEECl;thCE% [ 1 Bth_16 53 :mi"m“;ﬁt BPIEDiPIIJIDSTJb'Iedm 4
H -} 1=3bles
&7 GPT - General Purpose Timers CODECE mhoh CD]] Bh_17 ?
I oLt - e Simpls GPIQ Disablzd —S2 PSE3 (10 pins) IR0 [ — IR00 Levaltigh (Dissbed)
- i : i GRIO " IR21 arel-higl izables
“F lp_SCR _TESCR;adTI:-ne el e Pl Dieatied Dk ] freescale RO Ef] IRQZ Levelhigh (Disabled)
: odules Simple GPIO Disabled UARTS wio CO ] semicondutor IRO_2 IRQ3 Lewvel-high (Disabled)
&% PSCL - UART, Codec, ACST Serial Cr Imemupt P10 Dizabled gg’;@c‘;"]" col Cap |lité Data:1 byte
H . ritermy) 1=3bles N
&7 PSCZ - UART, Codec, ACY7 Serial Cr s,mpﬂ GRIO Dizabled CODECS with MELK ] MPC5200B 1] [F%spnlnﬁs]] Cal Q"q‘g a(g]-Lby'te(él_Jis:FIsg)
b R i Simple GFIO Disabled 3P 5] Lz 1 byte (Dizable
Bal_ PSC3 - UART, Codec Serial Controlle Immlj"m ORID Dbt —ag | SPI, UART? wio CO | [ATACS] Cig 2‘12155 : 4 byt (Disabled)
& PSC4 - UART Serial Contraller Int/iizkeLlp GPIO Disabled $PI, UARTS with CO'] 54 C54 Addr bits: Datat byte (Disabled)
#1 PSCS - UART Serial Cantroller SPI, CODECE | Ces 56 Addr bitz; Data:1 byte (Dizabled)
i . ) C15 ;
- - i . i GFI0 (2 pins) Gpio_wkup_ Int/fiakeUp GFIO Disabled
&7 PSC6 - IrDA, UART, Codec Serial Co Itiikellp GFIO isabied B1Z | poos o | omos ]lFU'rD*‘ [4pinz) [SDR,Q,[M B ]] BhioTukup 7 |-S12— IntiakeUp GRI Disabled
&7 12C - I2C Modules Im.l’llll‘gkeL:p g;:g gISEE:ES C1 ; Psci1 [ Blaster onirtx ]
- imple izables Pzof 2 Remote on ir_tx
I™ 12C1 - 12C1 Module Simple GPIO Disabled C13 | pzce™s /[ Blaster and R_em}:vte] 120 (4 pins) 2810 - 2E11D
-[7] 12C2 - 12C2 Module Ir_usb,_clkc [ WARTE 7 IrDA] I i2_021§cl_k VD ES'FDLK
I SPI - 5PI Module ) ) Hi CODECS £ IrDA] [ATACS ] por e (M0 e i
Simple GPIO Disabled Ushbi 0 iZed_clk |
&7 CAM - msCAN Modules " iz —HE sk 71 [Uggro[]o pins]
ia Usb1 2 o)
[T MSCANT - msCAN 1 Madule i E : GPIO Input
Ush1—z [USET] Tirers [§ pins)  Jimer 4
7 MSCANZ - msCAN 2 Module a Or UsbiTs  [UART/UARTS ] [oAp] Timert SP10 It
. Usb1 75 5P 1]
FEC - Fast Ethernet Contraller Simple GRIO Disabled E“ UsbiTh s = [ATJ[\CS} Emes 01 SEIS :2%
T FeC- RO Conrol ol Gl Gl —H b1y - 28Tz & g (Eaia] gt LB G2l ot
[ BOLC - Byte Data Link Controler (11850 Intermupt GPI0 Disabled st a 7 ] % = Ez sE: T Em:g = g;:g :ggﬁ
- i 1 1 1 1 - 1" = T T 13
et ot s ol § s5sa  dedddsr 303
=] SDMA - BestComm Module o) 4 mI mI mI Y 1 1 g Y st |erefss)
T [ = T T T I o ) o = == || S
L7 SDMA - BestComm Task Priorities FEIEFIEE ElEIEH
W SDRAM - SDRJDDR Memory Controller External Muxed fddress/Data  ATA Bus (7 pins] Local Plus Bus (5 pins)
|7 YLARE - ¥L Bus Arbiter Bus [32 pins) [MOST Graphics AI6-422 ] [MOST Graphics A23 ]
) [ ATADO-D15, A0-43 |
¥ STARTUP - Quick_Start Starbup Code [ PCI AD0-£D31 ]
) - Book-Ti i [MOST Graphics D0-D3H ]
- START.UP Boét. Tlme Options H hone Pl s 18, 00016 |
-7 Unrecognized definitions -
1] | ] | v

Done [
Figure 16. MPC5200B Pinout Page

Package pins are labeled with both the official pin name, including the BGA ball identifier and the pin
function, assigned by the MPC5200/B GPIO port multiplexer. See Section 6.4.7, “General Purpose 1/0
(SIM / GPIO).” Most 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, as follows:

* Pin Labels (blue) - Show 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.

MPC5200 Quick Start, Rev. 3
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* 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 in red. A hypertext link of the
mode labels activates the control page of applicable peripheral modules.

6.4 MPC5200/B Peripheral Modules

The use of the GCT is very intuitive and does not require a detailed description. The following sections
will display screen shots of each MPC5200 (or MPC5200B) configuration page and will give a brief
overview of settings or specific behavior of the graphical controls.

6.4.1

Clock Distribution Module (CDM)

«* test_projects {appconfig_5200B.h) - MPC5200 Graphical Configuration Tool
File Edit Wew Module Help

HEE[E= T k(% @ P

Target: MPC5200E
#L Bus Clock: 132,000 MHz
Coare Clock: 462.000 MHz
IP Bus Clock:  B6.000 MHz

PCl Bus Clock:  33.000 MHz

-7 PINGCUT - MPCS200
=8 28 O - Clack Distribution Madule
I_ DM - Clock & Power Managemer
[V CORE - MPC5200 2_LE Core
¥ IPBI - Memary Map
=W LPC - LocalPlus Bus Contraller
¥ LPC - Chip Selects Settings
[T LPC - Chip Selects Burst & Deadc
=¥ 5IM - System Integration Madule
E!F ICTL - Interrupt Controller
¥ GPIO - General Purpose 1O & Pir
#f7 GPT - General Purpose Timers
&7 5LT - Slice Timers
7] RTC - Real Time Clock
= PSC - PSC Modules
E!F PSC1 - UART, Codec, AC97 Serie
& PSC2 - UART, Codec, ACS7 Seric
7 PSC3 - UART, Codec Serial Contr
& PSC4 - UART Serial Controller
& PSCS - UART Serial Controller
@ PSCE - IrDd, UART, Codec Serial
=7 12C - 12C Modules
L7 12C1 - 1201 Module
LT I2CE - [2C2 Module
-7 SPI - SPI Madule
=7 CAN - msCAN Modules
7 MSCANI - msCAN 1 Module
LT MSCANZ - msCAN 2 Madule
=] FEC - Fast Ethernet Contraller
T FEC - FIFD Cantral
-~ BOLC - Byte Data Link Controler {11
-~ ATA - ATA Drive Controller
-7 PCI - PCI Local Bus Controller

FH-( S0MA - RestComm Mo ile _ILI
4 3

| v

— Hardware Configuration

™ Enable Hardware Configuration Items [must reconfigure switches/jupmers on the board)

Switch 1D: Switch Mame: Fieset Config Register Bt Package Pin:
[T RET CFGE wb_chk_sel FPORRCFG[2E] LP_TS
[T RET_CFGEE sy pl_cigd PORRCFG[25] UsE1_1
[T RET CFGEY sws_pll_chgl FORRCFG[24] Use1_2
RST_CFGO..4
_| ATA_DACK, ATA_IOR,
FFFFT ppe_plcfgd. .0 PORRCFG[31:27] ATA_|Ow, LP_RWwWE, LP_ALE

—%C0O Domain / Reset Configuration

Ext. Clock [EXT_<TAL_IN): |33 vl MHz

F_VCO Clock Setting ~ F_VCO
|sva_xTal_INx16 | [528 MHz
F_svsTEM: [528 MHz
#L BUS clock sefting #LE Clock
|FsvsTEM /74 x| 132 MHz

I~ 5Y5_FYCO Doubled [$LE clock unaffected)
I~ Bypass Systern PLL [TEST_SEL_O hw pin
™ Crystal Oscilator Disabled

r— Core Clock / Reset Configuration

CORE Clock Setting CORE Ck
WLBUS x35[x7/2) | [462 MHz
~IF BUS Clock Damain
IP BUS Clock Setting IPE Clock.
WLBUSclock /2 x| [BE MHz
~PEI Clock Damain
PLCI BUS Clock Setting FLI Clock.
|<LBUS clock /4 x| [33 MHz

48 MHz Fractional Divider
[T 48 MHz Fractional Divider Enable
Fractional Divider Phase 3
|FsvsTEM /8 x|

Fractional Divider Phaze 1
|FsvsTEM /8 x|

Fractional Divider Phase 2
|FsvsTEM /8 x|
Fractional Divider Phase 0
|FsvsTEM /8 x|

Fractional Divider Clock OFF MHz

& DAPSCE clack sourced from Fractional Divider
" [iDAPSCE clock sourced from external pin [PSCE_3)
& 1I5B clock sourced from Fractional Divider
€ 1ISB clock sourced from estemal pin (PSCE_3)
[T Estemal USE clock syrchronized to intemal clock

— PSC Clacks [MCLE]

MCLK F_SYSTEM MCLK

Enable divider <1.512>  Frequency

rpsct: i = [OFF MHe
rrscz i = [oFF MHz
rrsca i = [OFF MHe
rpsce [ie = [oFF MHz

[ um

Figure 17. Graphical Configuration Tool, CDM Control Page

The control page of the Clock Distribution Module (CDM) is displayed above in Figure 17. A subset of
CDM settings can be physically set only by installing electrical switches (jumpers) on the Lite5200 or
Lite5200B boards. The GCT displays such settings grayed and disabled until the user enables it by clicking
on the Enable Hardware Configuration Items check box (see Figure 18 below). The hardware settings can

MPC5200 Quick Start, Rev. 3
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then be modified either by clicking on the jumper check boxes directly or clicking on the graphical controls
representing a hardware configuration (XLB Clock, Core Clock, etc.).

7 7 O

SYS_ATAL_IN x 16

F_SYSTEM / 4

HLBUS 3.5 (x7/2)

Figure 18. Enabling Hardware Configuration ltems

MPC5200 Quick Start, Rev. 3
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6.4.2 PowerPC Core (CORE)

The CORE control page enables setting of key bits in several PowerPC G2 core registers. Namely, this
control page enables configuration of the MPC5200/B 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.

test_projects {appconfig_5200B.h) - MPC5200 Graphical Configuration Tool

File Edit Yiew Module Help

HEHEE=0 %% @2

Target: MPC5200E — MPC5200 Peripheral Baze Address — HIDO [Hardware Implementation B egister] =
#L Bus Clock: 132,000 MHz MBAR_BASE: IM ¥ EMCP - Enable Checkstop/Machine Check E xception [MSF.ME]

Core Clock: 462,000 kMHz ¥ DPM - Dynamic Power Management Enable

:f[:lla;isclcolzt:k: ggggg m:: - MSR [Machine Status Reaister] ¥ ICE - Instruction Cache Enable

-7 PINOUT - MPCSZ200
& COM - Clock Distribution Module
[T CDM - Clock & Power Management =

¥ IPBI - Memary Map
=W LPC - LocalPlus Bus Controller
[ P - Chip Selects Settings
I~ LPC - Chip Selects Burst & Deadcycle
=¥ SIM - System Inkegration Module
Bal7 ICTL - Interrupt Controller
| GPIO - General Purpose 1f0 & Pin M
&7 GPT - General Purpase Timers
#7 SLT - Slice Timers
[T RTC - Real Time Clock
= PSC - PSC Modules
Bal7 PSC1 - UART, Codec, AC97 Serial O
#7] PSC2 - UART, Coder, ACST Serial O
#7] PSC3 - UART, Codec Serial Controlle
7] PSC4 - UART Serial Controller
7] PSCS - UART Serial Controller
@] PSC6 - IrDA, UART, Codec Serial Co
=7 I2C - 12C Modules
T 12C1 - 1201 Module

LT 1202 - 12C2 Madule
-7 SPI-SPI Module
=7 CAM - msCAN Modules
T MSCANL - msCAN 1 Module
T MSCANZ - msCAM 2 Module
=] FEC - Fast Ethernet Controller

[ FEC - FIFO Contral
-7 BOLLC - Byte Data Link Controler {11850
-7 ATA - ATA Drive Controller
-7 PCI - PCI Local Bus Contraller
=] SDMA - BestComm Module

I_ SDMA - BestComm Task Priorities
¥ SDRAM - SDR/DDR Memary Contraller
¥ HLARE - %L Bus Arbiter
=¥ STARTUP - Quick_Start Startup Code
[~ STARTUP - Boot-Time Options
-7 Unrecognized definitions

1 |

[V FP - Floating Paint Unit Enable
V¥ EE -Esternal and SMI Intermupts Enable
V' CE - Critical Interupt Enable

¥ IR - Instruction Address Trarslation
¥ DF - Data Address Translation

¥ ME - Machine Check Enable [othenwise Checkstop)

[V DCE - Data Cache Enable

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

1

—HID2 [Hardware Implementation B egisters]

[~ HBE -BAT4..BAT7 Enable

[ SPF - Speed/Power [lower power consumprion at the cost of freq.)

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

Mate: |n Quick_Start, the M5R, HIDO and HIDZ2 bits are or-ed with immediate register value instead of being written to the registers.

Supervizor/User  Effective Address  Physical Address Block Length Protection Bitz  Cache Control

BAT Walid bits [BEPI) [BRPM] [BL) [PP) w-|-M-G bits
BATD: [ ¥s M vp 00 % |0x0 |256 Mbytes x| |Readory | W IC M G
IBATI: [ ¥%s [ ¥p [0sFEO00000 > [0-FE0OO000  [32Mbytes x| [Readonly x| W 1T M G
BATZ [ Ws [ vp 00 + [0:0 |128Kbptes x| [Readiwite <| T W IT I MIT G
BATE: [ Ws [ Wp IDxD ->|UHU |128 Kbytes j IND ACCESE j FwlhIEuMEG
BATS: T~ v [ W IDxD ->|UHU |128 Kbytes j IND ACCESE j FwlhIEuMEG
BATS: T v T IDxD ->|UHU |128 Kbytes j IND ACCESE j FwlhIEuMEG
IBATE: T~ v T IDxD ->|UHU |128 Kbytes j IND ACCESE j FwlhIEuMEG
BAT?: T ws T W IDxD ->|UHU |128 Kbytes j IND ACCESE j FwlhIEuMEG

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

Supervizor/User  Effective Address  Physical Address Block Length Protection Bitz  Cache Control
BAT Walid bits [BEPI) [BRPM] [BL) [PP) w-|-M-G bits
DBATD: [ ¥s M vp 00 % |0x0 |256 Mbytes x| |Readiwite x| W I T M G
DBATI: ¥ ¥s [ vp [0sF0000000 - [0:FO000000  [128Kbytes x| [Readiwite x| W 1 [ MV G
DBATZ [ ¥s [ vp [0sFEO00000 - [0-FE0OO000 |32 Mbytes x| [Readiwite x| M W 1 M G
DBATZ: [~ Ws [ Wp IDxD ->|UHU |128 Kbytes j IND ACCESE j FwlhIEuMEG
DBATS: [~ ws [T Wp IDxD ->|UHU |128 Kbytes j IND ACCESE 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 =

=l
[

Figure 19. G2 PowerPC Core Control Page
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6.4.3 Memory Map Module (IPBI)

The memory map module of the MPC5200 controls an assignment of various memory areas to the
LocalPlus 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 (LocalPlus 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.

«* test_projects {appconfig_5200B.h) - MPC5200 Graphical Configuration Tool
File Edit Wew Module Help

HEE[E=T k(% @ P

Target: MPC5200E — Memory Map
w0 Bus Clock: 132,000 MHz — Start Address End &ddress Start Address End &ddress
Core Clock:  452.000 MHz Boot C5 nabled [0FFFFOO00  [(<FFFFFFFF £53 [ Enabled [0<FFFFO000  O<FFFFFFFF
IPBus Clock:  66.000 MHz cso* M Enabled [0:FF000000 | [04FFFFFFFF 54 [ Enabled |0sFFFFO000 | [<FFFFFFFF
PCl Buz Clock:  33.000 MHz

£51 | Enabled [0sFEOOOOOD | [OsFEFFFFFF 55 [ Enabled [0sFFFFO000 | [O<FFFFFFFF
-7 PINGQUT - MPCS200 -

£52 [ Enabled [OsFFFFO000 | [O<FFFFFFFF 56 [ Enabled |0sFFFFO000 | [O<FFFFFFFF

2w CDM - Clock Distribution Madule
+[7] COM - Clock & Power Managemel
¥ CORE - MPC5200 G2_LE Core

¥ Wait Stage Enable 57 [ Enabled [0«FFFFO000 | [OsFFFFFFFF

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

&# LPC - LocalPlus Bus Controll ) -

'_ ocah. i lus on ro. il * Mote: “When making a standalone boot-from-Flazh application, the C50-space parameters may need to be used early
|7 LPC - Chip Selects Settings during a boot-up phase. Fleaze see the STARTUP boot configuration for more details.
#-[7] LPC - Chip Selects Burst & Deadc

=¥ SIM - System Integration Module
= v g ~ SDRAM Map
& ICTL - Inkerrupt Cantrollsr SDRAM Size
¥ GPLO - General Purpose 1O & Pir

; . In most of the cases SDRAM C50 space should start at
Eal_ GPT - General Purpose Timers SDRAM CS0 Start Addr: ID“D |128 ME J 000000000 in order to run the application from Fabd.
®J7 5LT - Slice Timers SDRAM C51 Start Addr: [1x5000000 [128MB x| SDRAM C51 is now disabled in GPIO module
+[7] RTC - Real Time Clock

H"? 'P_SC_ B ?SC .I\j1_01:IEIes_ o ___ILI See SDRAM Controller page for further SDRAM settings.

4 I I 3

[

Figure 20. Memory Map Control Page (IPBI)

Another useful GCT feature can also be demonstrated on the IPBI page example. Like many other
MPC5200 peripheral modules, there are control registers specifying 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, for example, only 16 upper address bits assuring the 64 kB address alignment. On
the other hand, the GCT always displays the address fields as a full 32-bit value, so it is 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 offered a nearest-aligned address value to be used.

Graphical Configuration Tool [ %]

"f The value of 'BOOTCS Start Addr' {0xFFFFO010Y is nok valid and should be rounded. The nearest acceptable value is 'OxFFFFO000",

fAccepk?

Figure 21. Automatic Address Correction

MPC5200 Quick Start, Rev. 3
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6.4.4 LocalPlus Bus (LPC)

LocalPlus Bus settings are spread over several control pages in the GCT. Like the CDM module’s control
page (see Section 6.4.1, “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 purposely enable modification of
hardware-controlled configuration items.

test_projects {appconfig_5200B.h) - MPC5200 Graphical Configuration Tool

File  Edit

W |EE %

Wiews Module Help
HEE ¢ T %
Target: MPC5200E
#L Bus Clock: 132,000 MHz
Care Clock: 462.000 MHz
IP Bus Clock:  B6.000 MHz
PCl Bus Clock:  33.000 MHz

[T PINOUT - MPCS200
=-fw| COM - Clock Distribution Module
[ COM - Clock & Power Managemer
¥ CORE - MPCS200 GZ_LE Core
[W! IPEI - Memary Map
= LPC - LocalPlus Bus Controller
¥ LPC - Chip Selects Settings
7] LPC - Chip Selects Burst & Deadc
= SIM - System Integration Module
- ICTL - Inkerrupt Controller
#-f¥ GPIO - General Purpose I/ & Pir
&7 GPT - General Purpose Timers
B SLT - slice Timers
" RTC - Real Time Clock
= PSC - PSC Modules
#-f¥ PSC1 - UART, Codec, AC37 Serie

|»

B PSC2 - UART, Codec, AC37 Serie—
#-{" PSC3 - UART, Codec Serial Contr
B PSC4 - UART Serial Controller
B PSCS - UART Serial Controller
B PSC6 - IrDA, UART, Codec Serial
= 12C - I2C Modules
[T 12C1 - 1221 Module
[T 12C2 - 1222 Module
[~ SPI - SPI Module

=7 CAN - msCAN Modules Jﬂ
4 »

Hardware Configuration =)
[ Enable Hardware Configuration ltems [must reconfigure switches/jupmers on the board)
Switch 1D: Switch Mame: Fir: CDM Reset Config Register Bit
r Boot in Large Flazh Mode ETH_1 FORRCFG[16]
r Boot in Most Graphics Mode ETH_O  PORRCFG[23]
r Boot ROM Type [Mux-ed) ETH_E PORRCFG[17]
r Boot ROM Size ETH_& PORRCFG[18]
r Byte Lane Swap ETH_4 PORRCFG[19]
3 Boot ROM 'wait ETH_3 PORRCFG[20]
BOOT CS5 Configuration [dizplay only] Wait States —
¥ r Address Bus Size: | J | J
o o Data Bus Size:
r - . RiP: El El
- - ekt (LS et Fiead [cks]:  Wiite [clks]
r Wait: (48 48
Chip Select 0 Wait States

[v¥ CS Signal Enabled

[ Read Only Area
[ white Only Area

Multiplexed Operation

-
" Short ALE pulse [1 clk]
+ Long ALE pulse [2 clks]

[ 'white Swap Bytes [ ACK Input Active [MUX]

[ Read Swap Bytes

Chip Select 1

[v¥ CS Signal Enabled [ Multiplexed Operation

[ Read Only Area

" Short ALE pulse [1 clk]

Address Bus Size: |24 bits: ﬂ

1byte =

Bank Bits [MUX only: |00 =

Data Bus Size:

[\wiait< as both FD andwR x|

wefo Hpo A

Fead [clksl  ‘wite [clks]:
Wait: |4 4
Wit States

Address Bus Size: |24 bits: ﬂ

1bye =

Data Bus Size:

[\wiait< as both FD andwR x|

-+ test_projects (appconfig_5200B.h}) - MPC5200 Graphical Configuration Tool

File Edit Yiew Module Help

W |EE %

g EE T %
Target: MPC5200E
#L Bus Clock: 132,000 MHz
Care Clack: 462.000 MHz
IP Bus Clock:  B6.000 MHz
PCl Bus Clock:  33.000 MHz
[T PINOUT - MPCS200 -

5w DM - Clock Distribution Module
[ COM - Clock & Power Managemer
¥/ CORE - MPC5200 GZ_LE Core
[¥| IFEI - Memoary Map
=¥ LPC - LocalPlus Bus Controller
¥ LPC - Chip Selects Settings
[T LPC - Chip Selects Burst & Deadc
=% SIM - Syskem Inkegration Module
@ ICTL - Interrupt Controller
B GPIO - General Purpose IfO & Pir

AL GPT - General Purnnse Timﬁr:ﬁ
4 3

Mote: Burst Control only applies in Large Flash or Most Graphics Mode

Burst Control C50

" Long Burst Capable

Burst Control C51

[ Cache Wrap Capable
" Long Burst Capable

Burst Control C52

[ Cache Wrap Capable
" Long Burst Capable

Burst Control C53

T rachaufran Canshla

Burst wirite Enable
[ Burst Read Enable

[ Burst ‘write Enable
[ Burst Read Enable

[ Burst ‘write Enable
[ Burst Read Enable

™ Burstindrita Frzhla

Deadeycle Control CS0

Mumber of deadcycles
[ta ingert after read]

Deadeycle Contral C51

Mumber of deadcycles
[ta ingert after read]

Deadeycle Control C52

Mumber of deadcycles
[ta ingert after read]

Deadeycle Control C53

Murher of deadrnrlas

WG}

MPC5200 Quick Start, Rev. 3

Figure 22. LocalPlus Bus Control Pages (LPC)
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6.4.5 System Integration Module (SIM)
The System Integration Module (SIM) of the MPC5200/B contains several peripheral modules, each
described and configured on a separate control page in the GCT.

* Interrupt Controller

* General Purpose I/O Module

* General Purpose Timers

* 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.

«* test_projects (appconfig_5200B.h) - MPC5200 Graphical Configuration Tool
File Edit Yiew Module Help

HEHEE=0 %% @2
Target: MPC5200E

The System |ntegration Module consists of:
#L Bus Clock: 132,000 MHz
Care Clack: 462.000 MHz
IP Bus Clock:  B6.000 MHz

nterupt Controller [ICTL
+ General Purpose |40 Module GPIO

+ Eight General Purpoze Timers (GPTO, GPT1. GPT2, GPT3. GPT4. GPTS. GPTE. GPT?
PCl Bus Clock:  33.000 MHz « Twa Slice Timers (ST, M[]_ ]
-7 PINOUT - MPC5200 - + Fieal Time Clock Module [RTC]
& COM - Clock Distribution Module
w7 COM - Clock & Power Manageme See subsections of this module to access individual configuration pages.

[¥| CORE - MPC5200 G2_LE Care

¥ IPBI - Memary Map

=W LPC - LocalPlus Bus Controller

“-[¥ LPC - Chip Selects Settings

I~ LPC - Chip Selects Burst & Deadc
=R "SI - Systemn Inkegration Module
E!|7 ICTL - Interrupt Controller
| GPIO - General Purpose 1fC & Pir
&7 GPT - General Purpase Timers
#7 SLT - Slice Timers

[T RTC - Real Time Clock
L o TPt oY= T el P A =
i :

[

Figure 23. System Integration Module Control Page (SIM)

MPC5200 Quick Start, Rev. 3
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6.4.6 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 PowerPC G2 exception service routines can be specified
in the GCT (the vectors. asmsource file is implemented only (see Section 5.4, “Interrupt Dispatcher” for
more details).

6.4.6.1 Interrupt Dispatcher

Enabling the Interrupt Dispatcher causes three external exception handlers (0x0500, 0x0A00 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 hand, thanks to the Interrupt Dispatcher being
enabled, the user is able to specify handler routines for each main and peripheral interrupt source,
regardless what physical exception vector they are routed to.

Using the Enable Floating Point Unit 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 (see Figure 26 below).

«* test_projects {appconfig_5200B.h) - MPC5200 Graphical Configuration Tool
File Edit Wew Module Help
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5| CDM - Clock Distribution Module [ IRQS: [ Erable |Level sensiive active high j ™ Disable Data Cache in Ext/Crit/SMI Intermupt Handlers
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Figure 24. Interrupt Controller Control Page (ICTL)
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6.4.6.2 MMU and Cache Control in Interrupt Dispatcher

Since the MPC5200 Quick Start release 0.9, the Interrupt Dispatcher can also be configured to
automatically re-enable the PowerPC MMU before invoking any peripheral interrupt service routine. The
reason for implementing such a feature is simple: In typical applications, the user requires data and
instruction caches to be enabled to achieve optimal MPC5200/B performance. In most cases though,
together with enabling the data cache, the user has to configure the PowerPC MMU as well and specify
what areas of memory are not to be cached. For example, it would be a disaster for an application to keep
accessing MBAR-based peripheral register space with a data cache enabled. Typically, the user assigns one

of the DBAT register pair to declare peripheral register space as cache-inhibit and guarded memory space
(I and G bits in WIMG bit-field of DBATxXL)).

When the PowerPC exception is being processed, the MMU is automatically disabled in MSR register
while the caches remain enabled, making the MBAR-based area unusable. The user has to choose one of
the two possible actions before accessing the peripheral registers in the interrupt routine. Both of the
options are supported natively by Interrupt Dispatcher and GCT.

» Disable cache - By disabling the cache, the MBAR space can be safely accessed even without the
MMU unit re-enabled. On the other hand, disabling the caches may negatively affect the
application performance and prolong the interrupt processing time.

* Re-enable MMU - By re-enabling the MMU, the I and G WIMG control bits assure safe
MBAR-based area access.

+ test_projects {appconfig_5200B.h) - MPC5200 Graphical Configuration Tool
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Figure 25. Main Interrupt Controller Control Page (ICTL)
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6.4.6.3 Main and Peripheral Interrupt Controllers

There are two sub-pages under the Interrupt Controller page, one for each Interrupt Priority Decoder of the
MPC5200/B. The first page (Figure 26) displays four Critical Priority interrupt sources and all 17 Main
Interrupt Controller sources. The second page (Figure 26) 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.

+ hello_world - Graphical Configuration Tool

File Edit WYiew Help
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Figure 26. Peripheral Interrupt Controller Control Page (ICTL)
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6.4.7 General Purpose I/O (SIM / GPIO)

A configuration of a General Purpose 1/O is spread over seven control pages (eight on MPC5200B). 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 6.2.1, “GCT
Input/Output File - appconfig.h”). The rest of GPIO pages are 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 cannot be selectively excluded or included in the appconfig.h output.

+ test_projects {appconfig_5200B.h}) - MPC5200 Graphical Configuration Tool

File Edit Wew Module Help
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IP Bus Clock:  B6.000 MHz
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PCI Bus Clock:  33.000 MHz
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Figure 27. General Purpose 1/0 Control Pages (GPIO)
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6.4.8 General Purpose Timers (SIM / GPT)

There are eight General Purpose Timers in the MPC5200/B. 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 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 6.4.6, “Interrupt Controller (SIM / ICTL)).”

+ test_projects {appconfig_5200B.h) - MPC5200 Graphical Configuration Tool
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Figure 28. General Purpose Timer Control Page (GPT)
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There are two precise Slice Timer modules (SLT) on the MPC5200/B. The configuration page enables
complete SLT configuration as well as assigning an SLT interrupt service routine.

-+ test_projects (appconfig_5200B.h}) - MPC5200 Graphical Configuration Tool

File Edit Yiew Module Help
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Figure 29. Slice Timer Control Page (SLT)
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6.4.10 Real Time Clock Module (SIM/ RTC)

There is one Real Time Clock (RTC) module on the MPC5200/B. 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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6.4.11 Programmable Serial Controller (PSC)

There are six Programmable Serial Controllers (PSC) on the MPC5200/B, each of which can be configured
for different modes of operation (UART, Codec, Codec-SPI, Codec-12S, AC97, IrDA). As not all of 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 a complicated task. Thanks to its graphical interface, a GCT
can save much 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 31 shows the PSC
control page in the UART mode.
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Figure 31. Programmable Serial Controller (PSC), UART Mode

Figure 31shows another GCT feature, not yet described before in this document. As the MPC5200/B
hardware pins are mostly shared between different peripheral modules, there is a pin-port multiplexer
which is part of the SIM GPIO module. The port multiplexer must be configured properly for a given
operational mode of each peripheral module that requires any 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 inconsistency between
operation mode of the peripheral module and the current GPIO port multiplexer settings. In most cases,
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the warning message contains hypertext link or links which activate the GCT page where a change is
needed or an attention is required.

Figure 32 shows the PSC control page in Codec (I12S). The Figure 33 shows the PSC control page in AC97
Mode.
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L% GPID - 2C Pins
®7 GPT - General Purpose Timers — CODEC Setting:
=7 5LT - Slice Timers o ) )
: Drelay of the First Bit of Time Slot #1 Multi word Mode
7 LT - Slice Timer 1 " First Bit Starts At Rizing Edge Of Frame Sync. & Only One Data'word Per Frame
[ RTC - Real Time Clack & First Bit Starts One Bit Clock After Frame Rising Edge " More Than One Data ‘word Per Frame
£¥ PSC - PSC Madules Bit Clock Polarity Shift Direction
Ep PSC1 SE i " Dataln On Falling Edge. Data Out On Rising Edge & MSE First
&7 PSCZ - UART, Cadec, ACST Seriz " Dataln On Rising Edge, Data Out On Faling Edge € LSB First
Bal_ PSC3 - UART, Codec Serial Contr .
&7 PSC4 - LART Serial Controller IRz e Py
&7 PSCS - LART Serial Controller " Frame Sync Is Ative Low
&7 PSCE - IrD, UART, Codec Serial " Frame Sync |s Active High

&7 12C - 12C Modules
T 12€1 - 12€1 Module

: — PSC Interrupt Settings & Enabl
[ 12C2 - 12C2 Madule -

-] SPI - SPI Module ™ IPC Interrupt Enable [ T=RDY Intermupt ™ PSC Emor Inkermupt _ .
Ea-r CAN - msCAN Modules [~ D_CTS High Generates IPC Interrupt [ Overnun Ermor Intermupt [L'?:éle?rf;r?[Eavkéri::n;g;gr'c:z:]”w'
=7 MSCANL - msCAM 1 Madule [ D_DCD High Generates IPC Interrupt ™ Underrun Errar Intermupt :

[T MSCANE - msCAN 2 Module
=] FEC - Fast Ethernet Controller

[ FEC - FIFO Contral

[~ BOLC - Byte Data Link Controler (11
-7 ATA - ATA Drive Controller

™ Delta Break Intermupt [UART /SIR only)

[ Detect End OF Frame Interrupt (MIFLFIR arly)

I~ ACH7 Status Data Recieved [T ACST Unexpected B Slat
I~ ACH7 Status Data Dverun I~ ACH7 Command Send Ready

[ R#RDY/FFULL Interupt Enable
' RxRDY Generates Intemupt
" FFULL Generates Intermupt

-7 PCI - PCI Local Bus Contraller  Interrupt Contraller Setting:
=] SDMA - BestComm Module . . . .
rl— SDMA - BestComm Task Priorities_ Peripheral Source & mask Source Priority Handler Function Using Floats
[ SDRAM - SDRJDDR Memory Controll 1:PSCT: I mask | 0(L0_int) [ | ™ UsingFP

-[¥ XLARE - ¥L Bus Arbiter _|LI
4 I I »

Figure 32. Programmable Serial Controller (PSC), Codec Mode

[ um

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 34).

On the FIFO page, there are also several check boxes not bound directly to any PSC control register. These
controls enable users to select what actions are performed on the PSC during initialization phase (see
Section 7, “Module Initialization Code”).
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-+ test_projects (appconfig_5200B.h}) - MPC5200 Graphical Configuration Tool

File Edit Yiew Module Help
BEE[E[T X [%[E 2

Target: MPC5200E ) Wwamning: The GPID pin-port multiplexer iz not configured well —
FSC Operation Mode: | AC97 =~ far thiz module. Set the PSC1: ACS7 1 mode in GPIO mus.
#L Bus Clock: 132,000 MHz

Core Clock: 462,000 kMHz ACAT Settings
IP Bus Clock:  66.000 MH
PCl ;is EDIIco:c:k: 33,000 MH: [ Set ACI? Transceiver ta Cold Reset ¥ Use Enhanced ACS7 Cantroller Mode

IV GPIO - General Purpose 10 & Fﬂ ™ SetACIT Transceiver to W arm Reset [Force FrameSyne High)

+-[T GPT - General Purpose Timers

™ SLT - Slice Ti Shift Direction [rmust be "MSB First' for ACS7) 3 4 5 B 7 8 910 11 12
H r RTC- RI;eal 'I[?:nexarsclock + MSB First EwpectedRxSltss =~ T T T T T T T T
= PSC - PSC Madules " LSB First EnabledTeSlats [ [ T C C O
SN aEFSC1 - LA de
[V PSC1 - Initialization & FIFO PSC Interrupt Settings & Enable
+-[ PSCZ - UART, Codec, ACI7 Sel
[ PSC3 - UART, Codec Serial Car [ IPC Intemupt Enable [ TRDY Intermipt [ '155 Eff_IDBf |ntE”th -
4[] PSC4 - UART Serial Controller [~ D_CTS High Generates IPC Interupt [ Owerrun Eror Interupt [Ll:éle?rﬁn [Eavéru::rggugr'ce:]my'
+-[ PSCS - UART Serial Contraller [~ D_DCD High Generates IPC Interupt | Underrun Errar Intermupt -
+-[7] PSCE - IrD&, UART, Codec Seri [ FsRDY/FFULL Interupt Enable ll: gelta Break Interupt [UART /SIR anly)
=[] 12C - I2C Modules etect End Of Frame Interupt [MIBAFIR anly]

+ RxRDY Generates Intemupt k
[ 1201 - 1201 Module  FFLILL Generates Intermupt [~ ACH7 Status Data Recieved [ ACSF Unexpected R Slot

[ 12C2 - 1202 Module [~ ACH7 Status Data Overrun [ ACH7 Command Send Ready
[T SPI-SPI Module
[T Cal - msCAN Madules Interupt Controller Settings

[ MSCANL - msCAN 1 Module Peripheral Source & mask Source Priority Handler Function Using Floats
[T MSCAMNZ - msCAN 2 Module

=I-["| FEC - Fast Ethernet Contraoller - 1:Pstt: IV mask | 0{LO_int] ﬂ | ™ Uszing FP

4 3

Done WG}

L« |

Figure 33. Programmable Serial Controller (PSC), AC97 Mode

-+ test_projects (appconfig_5200B.h}) - MPC5200 Graphical Configuration Tool

File Edit Yiew Module Help

g EE| e T ¥ %@

Target: MPC5200E FSC Startup Initialization

#L Buz Clock: 132,000 MHz The following tazks will be performed during PSC initialization

ﬁ:{; ElETk:k_ gg2ﬂ.ggDMI\':Hz Reset & Disable Receiver Mote:  The order of initialization tasks is the
Uz L0k - z Reset & Disable Transmitter zame as the order of the checkboxes.

PCl Bus Clock:  33.000 MHz Cloar Ertor Status

Clear Break-detect Status
Start Break Transmission
Enable Receiver

Enable Transmitter

+- W GPIO - General Purpose I/O & Fﬂ
+-[T GPT - General Purpose Timers
+-[T 5LT - Slice Timers
" RTC - Real Time Clock
—-W PSiC - PSC Modules
=¥ PSC1 - UART, Cadec, ACS7 Sel

RS R i i

PSC FIFO Contral

+-[ PSCZ - UART, Codec, ACS7 Sel T3 FIFD Alarm Treshald [FIFD is 512 bytes): ’ﬂ Te FIFD is "Almost Emphy” when the number of bytes to send
+-[7 PSC3 - UART, Codec Serial Cor iz at ar bellow the “Alarm” level. In this state, the FIFD starts
[ PSC4 - UART Serial Contraller T FIFO Last Trarsfer Grarularit:  [Full - 4 bytes v requesting data from CPU/BestComm and it staps when the
X "Granularity” level is reached.
+-[~ PSCS - UART Serial Controller
+-[ PSCE - IrDA, UART, Codec Seti Fit FIFD is "Almast Full® when the i leftin FIFD i
= - R FIFO Alarm Treshaold (FIFO iz 512 bytes): |0 3: 1z Almost Ful” when the free space left in 1z
I 12C - 12€ Modules [ bl at or bellow the “Alarm" level. [n this state, the FIFO starts
[ 12€1 - 12C1 Module R FIFO Last Transfer Granularity: |1 byte | zupplying data to CPU/BestComm and it stops when the
[T 12C2 - 12C2 Module number of bytes received in FIFD iz at or bellow the
[ SPI - SPI Module - "Granularity lewvel.
4 3
Done WG}

Figure 34. Programmable Serial Controller (PSC), FIFO Interface
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6.4.12 I12C Controller (12C)

There are two 1°C Bus Controllers on the MPC5200. Like for many other modules, the GPIO port
multiplexer should be set properly for the I°C module. The red message displays a hypertext warning when
the port multiplexer is not configured well for the I’C operation.

est_projects {appconfig_5200B.h) - MPC5200 Graphical Configuration Tool

Graphical Configuration Tool

File Edit Wew Module Help
FHE[E>0 ¥ [% @2
Target: MPC5200E — General & Interupt Setting =
L Bus Clock: 132,000 MHz I~ I2C System Enable B e
Core Clock: 462,000 kMHz ™ 12C Intermupt Enable
PO BesGock. TL000 M Slave Addess: [1 =]
-7 5LT - Slice Timers |

I~ RTC - Real Time Clock

=¥ PSC - PSC Modules

£ PSC1 - UART, Cade, ACST Sel
LW PSC1 - Initislization & FIFO
T PSC2 - UART, Codec, ACS7 Ser
I~ PSC3 - UART, Codec Serial Cor
I~ PSC4 - UART Serial Contraller
I~ PSCS - UART Serial Contraller
I~ PSC6 - IrDA, UART, Codec Seri
[ 12 - 12C Modules

LT I2CL - I2C1 Module

|_ T;
-[] SPI - SPI Module

=T CAN - msCAN Modules

T MSCANL - msCAN 1 Module
T MSCANZ - msCAM 2 Module
EM] FEC - Fast Ethernet Cantrollsr

=]

-[~] BOLL - Byte Data Link Contraler (11
[T ATA - ATA Drive Contraller
[~ PCI - PCI Local Bus Contraller
=[] SDMA - BestComm Module

I_ SDMA - BestComm Task Prioritie
-[¥ SDRAM - SORJDDR Memory Contra
-[¥ ¥LARE - ¥L Bus Arbiter

[--I¥ STARTUP - Ouicj Start StartuDC_U'LI
4 »

Done

— Bit Rate Setting

>| Clack Divider: [1x =

|

SCL_Tap / SDA_Tap: ISEL_Tap:S /504 _Tap=3

SCL2Tap / Tap2Tap: ISEL2Tap=4 / Tap2T ap=1

&l Divider Y alues: IDxDD: Period 28 clks, SDA Hold 9. SCL Hold 10415 j
) 12C Specification
SCL Periad: |28 clocks [0.42424 us Standard | Fast
SCL Frequency: |2.35714 MHz [100kHz  [400kHz
SO Hold Ja clocks  [0.13636 us 033450 [0309us
SCL Hold (start] [0 clocks [0.15152us [p=dus |>=06us
SCL Hold (stop] [15 clocks [0.22727 us [p=dus |>=06us
 Interrupt Contraller Setting:
V' Route Interupt to CPU
™ Route Interupt to BestComm's B Requestar
™ Route Interupt to BestComm's T Requestor
 Interrupt Contraller Setting:
Peripheral Source & mask Source Priority Handler Function Using Floats
16 [2C2: W mask | 0(L0_int) x| | ™ Using FP

5|

[ e

Figure 35. I2C Controller Control Page (12C)
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6.4.13 Serial Peripheral Interface (SPI)

In addition to Programmable Serial Controller modules which do support the Serial Peripheral Interface
(SPI) mode, there is also one dedicated SPI module on the MPC5200/B. 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 (such as set pin as output).

+ test_projects {appconfig_5200B.h) - MPC5200 Graphical Configuration Tool

File Edit Yiew Module Help

HEHEE=0 %% @2

Target: MPC5200E
#L Bus Clock: 132,000 MHz
Care Clack: 462.000 MHz
IP Bus Clock:  B6.000 MHz
PCl Bus Clock:  33.000 MHz

i =] 5LT1 - Slice Timer 1
: RTC - Real Time Clock

= PSC - PSC Modules
E!|7 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

I 12C - [2C Modules

12C1 - 1201 Module

12C2 - [2C2 Module

=

=7 CAM - msCAN Modules
[ MSCANL - msCAN 1 Module
MSCANZ - msCAN 2 Module
=] FEC - Fast Ethernet Controller

[ FEC - FIFO Contral
[~ BOLC - Byte Data Link Controler (11
-7 ATA - ATA Drive Controller
-7 PCI - PCI Local Bus Contraller
=] SDMA - BestComm Module

I_ SDMA - BestComm Task Priorities
¥ SDRAM - SDR/DOR Memary Cantral

¥ HLARE - %L Bus Arbiter
M FE CTARTLIN  Maaisle ek Sk ewkiae T i
[l r i »

— 5Pl Operation
™ 5Pl Operation Enable

& 5P Slave Mode ™ 5Pl in Bidirectional Mode
" 5P| Master Mode [ Slave Select Dutput Enable

Warning: The GPID pin-part multiplexer iz not
configured well for this module. Set for example
the PSC3: SPI mode in GPID mus.

FinMame PFin Direction  Pin Function Assigned by SPI Module  Initial Y alue [if GPIO-0utput)
SPI_MISO [~ Output GPIO Input & Low ¢ High
SPI_MOSI ™ Output GPIO Input & Low ¢ High
SPI_SCK [ Output GPIO Input & Low ¢ High
SPSS [ Output GPIO Input & Low ¢ High

— 5Pl Settings:

™ Stop Clock Generation In 'wait Mode
™ Interupt Enable

SPI Clock Divisor: |2 [1%2™1) 'l IFE clocks
SPI Module Clack: |33 MHz

5Pl Clock. Polarity
' SCK Active High, SCK Idles Low
 SCK Active Low, SCK Idies High

5Pl Clock Phase
" First SCK. Edge One-Half Cycle into Data Bit
& First SCK. Edge at Begening of the Data Bit

Shift Direction
& M5B First
 LSB First

 Interrupt Contraller Setting:

Peripheral Source & mask Source Priority Handler Function Using Floats
13: 5P mad: W mask | 0(L0_int) x| | ™ Using FP
14: 5P spif: W mask | 0(L0_int) x| | ™ Using FP

[

Figure 36. Serial Peripheral Controller Control Page (SPI)
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6.4.14 CAN Controller (MSCAN)

There are two CAN interfaces (MSCAN) on the MPC5200/B, compatible with a standard Controller Area
Network 2A and 2B 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.

+ test_projects {appconfig_5200B.h) - MPC5200 Graphical Configuration Tool

File Edit Yiew Module Help

HEHEE= 0 k% @2

Target: MPC5200E — CAM Operation =
#L Bus Clock: 132,000 MHz [T CAM madule enable & Ore sample per bit Module pinz are now enabled by GPIO pin-port
Care Clack: 462.000 MHz [T CAM stops in wait mode € Thiee samples per bt~ Multipleser on PSC2 CANT/2
fﬁ?;iflﬁolztk: ggggg m:: ™ ‘wakellp enable ™ Loopback mode
[ wakellp low pass filker enable [ Listen-only mode
7 '7 Igplgplg?gzr:;PPL;I:ZD(;ECIQ'?_?PLI:;I [ Time Stamp counter enable
[§ GPIO -PsC2 P?ns (CANLf2, A —Acceptance filkers:
[ GPIC - PSC3 Pins (USEZ, SPL, o 1-
E 228 : E:gé E::z EILE?QI,JL?;R"Q Mode: |2 « 32 hit vl D acceptance: IDxD IDxD
[§ GPIC - Ethernet Pins (Eth, US Maszk bit=1 ... don't care 1D masks: IDxD IDxD
[ GPIC - I2C Pins bit=0 ... must match 1D
®7 GPT - General Purpose Timers N
&1 5LT - Slice Timers e et e
[ 5LT0 - Siice Timer 0 Clack source: Serial clock: W S — —
[ 5LT1 - Slice Timer 1 & P Bus clack J J_' .—[
-7 RTC - Real Time Clock ~ EXTAL clock  Time quanturn: ISD.SDS‘I nz i 7 22
7 ':-I;S cpsgs? S::#l,ezodec, ACOT Seriz Prescaler: [5 = Caloulate parameters —> | SYNC_SEG: [T TseGr: [iz s[5
E'— PSCZ - IART, Codec, ACST Seriz Baud rate: W < Calculate baud rate | TSEG2: IS_
E!l_ PSC3 - UART, Codec Serial Contr
7] PSC4 - UART Serial Controller
&7 PSCS - UART Serial Controller Prescaler | Tamit | T5EG1 | 15EG2 | s |«
{7 PSC6 - IrDA, UART, Codec Serial 5 2 13 3 1
=7 I2C - 12C Modules g 22 13 3 2 |
7 12C1 - 12C1 Madule 3 22 13 8 3
L7 1202 - 1202 Madule & 22 13 g 4
[ SPL - SPI Module & 22 14 7 1
&7 CAN - msCAN Modules g gg ::i ; g
(R mE5CAN 1 - msCAN 1 Moduls s 5 14 2 1 |
[T MSCANZ - msCAN 2 Module
=] FEC - Fast Ethernst Controller st Saes
[T FEC - FIFO Contral
[ BOLC - Byte Data Link Controler (115 I wake Up Interrupt I Status Change Intermupt > Reciver: INever j
-7 ATA - ATA Drive Cantraller I” Dvermun Interrupt rre
-7 PCI - PCI Local Bus Contraller ™ R Full Intermupt Temlizr INEVEI j
=] SDMA - BestComm Module
L.[7 SDMA - BestComm Task Priorities  Interrupt Controller Setting:
[V SDRAM - SDRIODR .Memory Controll_ Peripheral Source & mask Source Priority Handler Function Using Floats
¥ HLARE - %L Bus Arbiter - )
&% STARTUP - Quick_Start Startup Cod 17 CANT: I mask | 0(L0_int) ¥ | I Using FP

LT STARTIID - Rank-Time ﬁann:_lLI
4 I i 3

Figure 37. Controller Area Network Control Page (CAN)

MPC5200 Quick Start, Rev. 3

Freescale Semiconductor 41




Graphical Configuration Tool

6.4.15 Fast Ethernet Controller (FEC)

The Fast Ethernet Controller of the MPC5200/B 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/B communicates either directly (AMD industry standard interface) or over the Media
Independent Interface (MII) 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 MII. Two key PHY registers can be
configured graphically in the GCT (the control and auto-negotiation registers). There is also a way 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.

«* test_projects {appconfig_5200B.h) - MPC5200 Graphical Configuration Tool
File Edit Wew Module Help

HEE[E=T k(% @ P

Target: MPC5200E — FEC Module

#L Bug Clock:  132.000 MHz ™ Peiform FEC module Reset prior initialization Physzical Address [hex]: lﬁ Iﬁlﬁ Iﬁlﬁ lﬁ

Care Clock: 462.000 MHz ™ Enable FEC moduls after initislization . X ) . X .

IP Bus Clock: 66000 MH= Wwamning: The GPID pin-port multiplexer iz not configured well for thiz module. Set

PCl Bus Clock: 32,000 MHz ™ Keep Transmitter in Stop (Graceful Stop)  the ETH: Ethernet 18-wire with bl mode in GPIO s,

=¥ GPIO - General Purpose [/ & Pir;l  Ethernet Interface Ml Interface Setting
% GPID - PSCL Pins (AC97_1, U @ T
o i || o apses o [
GPIO - PSC3 Pins (USEZ, SPI, Ml Clk. Divider <0-63: (15 = *2IPB Clocks
GPIO - USE1 Pins (USEL, UAR. ' R Full Duplex Mode [Receiver operates independently on Tx)
R . ] s . R P MIl Speed: |2.2 MHz
GPIO - PSCE Pins (IrDA, UAR R Half Duplex Mode [Receiver disabled when transmitting)

GPIO - Ethernet Pins (Eth, LS
GPIC - T2 Pins
& GPT - General Purpose Timers

V' T Full Duplex made [ignore Carrier Sense and Collision inputs) I Do ot uss Mil 0FFFF preamble

[ Flow Control Enable [detect & process "Pause" frames)

— PHY Tranzciever Setting:

57 5LT - Slice Timers Perform Heartbeat check after each transmissi . L
"] SLTO - Shice Timer 0 :: SEI lorm elali eabc: :C Z =1 Eash Ansmissian V' Setup PHY transciever over MIl during initialization
I— SLT1 - Slice Timer 1 et Internal Loopback mode . [ Disable Ml Clock after initialization [set speed ta 0)
- IPE Clock Fate must be at least 50 MHz for this duplex mode
-7 RTC - Real Time Clack ™ Keep PHY in Low-power mode
E!-F PSC - PSC Modules  Tranzmit & Receive Control ™ Keep PHY izolated from Ml interface
i-{v PSCL - UART, Codec, ACS7 Seriz
ggr PSCZ - UART, Codec, ACST Seri Mawimurm Frame Length [default 1518): |1 518 3: " Set PHY Loopback made
Eal' PSC3 - UART, Codec Serial Conty ™ Promiscuous mode [receive everything) Speed: I‘ID bz 'l Selzcteddv?luis “;1'" be
#7 PSC4 - UART Serial Controller W] et Gt s ;ifoﬁi Detiaogtix i‘zn
a1 PSCS - UART Serial Controller @ C o EEIE dhial - Duplex Mode: IFull Duplex 'l ot usedgor available.
& PSCE - IrDA, UART, Codec Seril OmpLe unng transmiting
7 12C - 2C Modules ¥ Append CAC ta frame V' Aute-Negotiate Speed and Duplex mode
[ 12C1 - 1201 Module ) [~ Advertise 10BASE-T capaility
[T 122 - 1202 Madule  Interrupt Setting V' Advertise 10BASE-T Full Duplex capability
- . Advertise T00BASE-Tx bilit
I 5P1 - SPI Module ™ Heartheat Error Intermupt ™ Late Collision Enable I Adverise R -

v Advertise 100BASE-T: Full Duplex capability

H"T CAN - msCAN Madules ™ Babbling Receiver Interupt T Callision Retry Lirit Interrupt
i 7] MSCANL - msCAN 1 Module [ Babbling Transmitter Interrupt T T FIFO Underrun Interrupt ¥ Wit for Auto-Negotioation to complete duing it
. SC2 " CN Mu ™ Graceful Stop Intermupt ™ TXFIFD Error Intermupt g 2 et
H"T I'd:"r": I""'nt“"llm [ Transmit Frame Intermupt [~ R FIFD Error Interupt Custam PHY Register |nitialization:
- anro ™ MIl Irterrupt Enable
-7 BOLC - Byte Data Link Controler {11: i &I
-[T ATA - ATA Drive Contraller  MIE Statistic Edit...l
-7 PCI - PCI Local Bus Controller
Ea-r SDMA - BestComm Module [ Clear MIB counters during initialization Del
+-[7] SDM& - BestCornmn Task Priorities V' Keep MIE counters disabled
¥ SDRAM - SDR/DDR. Memory Contrall
¥ XLARE - ¥L Bus Arbiter  Interupt Contraller Setting
=W STARTUP - Quick_Start Startup Cod . . . .
[ STARTUI - Book-Time Optians Peripheral Source & mask Source Priority Handler Function Using F.Ioats
-7 Unrecognized definitions — 5 FEC: V' mask I 0LO_int] j I ™ Using FP

-

K U]

[

Figure 38. Fast Ethernet Controller Control Page (FEC)
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6.4.16 ATA Hard Drive Controller (ATA)

The 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 cannot
help), there are several timing control registers which need to be configured before accessing the ATA bus.
GCT automatically calculates 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.

+ test_projects {appconfig_5200B.h) - MPC5200 Graphical Configuration Tool

File Edit Yiew Module Help

HEHEE= 0 k% @2

Target: MPC5200E — General Setting:

#L Bus Clock:  132.000 MHz Current GPIO configuration: ATA chip selects 0.1 on C54 and CS5 pins
Care Clack: 462.000 MHz

IP'Bus Clock: 66000 MHz Length of PCI Arbiter Time-Slot dedicated for ATA: [128 =] IFB Ck.

PCl Bus Clock:  33.000 MH
Ko e : ™ Enable Drive Interupt Ta Pass To CPU in PIO Modes

[T RTC - Real Time Clock ;I
=¥ PSC - PSC Modules

i X —&ATA Buz Timing
E!|7 PSC1 - UART, Codec, AC97 Serie
{7 PSC2 - UART, Codec, ACS7 Seriz . —
E!l_ PSC3 - UART, Codec Serial Contr FIO kMode Timing: IDetect best PIO Mode [modes 0..4) j FIO Timing... |
Er P3C4 - UART Serial Contraller Mumber of clocks (hold states] to be added to all PIO times: ID 3:
E!l_ PSCS - UART Serial Controller
87 PSCE - IrDA, UART, Codec Serial Multinrod DMA Timing: | Detect best MDMA Mode (modes 0..2) v| _ MDMA Timing... |
=7 I2C - 12C Modules o .
L7 12C1 - 121 Module Ultra-D& Timing: IDetect best UDMA Mode (modes 0..2) j UDMA Tirning... |
L7 1202 - 1202 Madule
[T SPI - SPI Module ‘wihen detecting: [ SkipdiveO [ Skip drive 1
217 CAN - msCAN Madules Dirive Ready timeout: IEDDD 3: TS

7 MSCAMI - msCAN 1 Madule
[T MSCANE - msCAN 2 Module
=] FEC - Fast Ethernst Controller
[T FEC - FIFO Control Peripheral Source & mask Source Pricrity Handler Function Using Floats

[~ BOLC - Byte Data Link Controler (11 7 ATA: v . 8
: ; IV mask | 0(LO_int) ™ Using FP
ST - ATA Drive Controller - I (L0_nj J I ?

l PCT- PCT L acal R |] Crntraller _ILI
a4 3

Figure 39. ATA Hard Drive Interface Control Page (ATA)

 Interrupt Contraller Setting:

[
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6.4.17 PCI Local Bus Controller (PCI)

There is a PCI Local Bus Interface bridge on the MPC5200/B. The GCT Control Page can be used to
configure the standard PCI Configuration Space of the MPC5200/B, accessible by other devices on the
PCI bus. Also, the page contains the XLB-to-PCI memory mapping windows and other parameters used
when MPC5200/B accesses the PCI bus as an initiator.

test_projects {appconfig_5200B.h) - MPC5200 Graphical Configuration Tool

File Edit Wew Module Help

HEE[E=T k(% @ P

Target: MPC5200E General PC Setting ~ Interupt Sources Enable

%L Bus Clock:  132.000 MHz ’7 ™ Reset PCI Local Bus after initialization General Sources: Initiator Cortrol:

Core Clock: 462,000 kMHz [ Broken Master Intermupt [ ety Enmor Interrupt

IP Bus Clock:  B6.000 MHz Initiatar Control [~ Parity Errar Interupt [ Initiator Abort |ntermupt

PCI Bus Clock:  33.000 MHz ’7 Maximum Fietries per transaction: |255 3: [O=inf] ™ System Eror Interrupt T Target Abort Interrupt
¥ GPIO - General Purpose 1jO & P";I r— PCl Configuration Space: "Device Control/Command Register"———— ~ Target Control

[® GPIC - PSCL Pins (AC97_1, U
’ [~ Memory Access Enabled

[§ GPIC - PSCZ Pins (CANLJ2, & [ abilty to act - [ Disable "PCIE/E Clk Rule” ety Disconnect
X GPIO - PSC3 Pins (USB2, SPI, Ny o act &% & UBIEBET ) )
E GPIO - LUSBL Pi EUSBI AR [~ Ability to use "Memory ‘Wiite and [nvalidate” command I™ Prefetch on BAT Wh_'le F'EII_.FF!AME active
ins , . [lgnored for read-multiple, which prefetches always]
% GPIO - PSCE Pins (IrDA, UAR" ™ Generate Parity Error responses
[% GPIC - Ethernet Pins (Eth, US I™ Enable System Error [SERR) signal driver [ ‘wirite Combine Disable WC Timeout: IS 3:
[ GPIC - I2C Pins

— Baze Address Translation [P Target Operation)

& GPT - General Purpose Timers
Ea-r SLT - Slice Timers PLI Configuration Space: MPC5200 T arget address translation:
I 5LT0 - Slice Timer 0 B0 256 kb, non-prefetchable]:  |0x0 | e > [ Enable BAD Access  Translated address: IDxD 3:
[~ 5LT1 - Slice Timer 1
-] RTC - Real Time Clock BAT (1 GB, prefetchable): 0400000000 % | --eeeees 3 [ Enable BAl Access  Tramslated address: |0.00000000 =
& P5C - P5C Madules
Bal7 PSCL - UART, Code, ACST Seriz — PCl Configuration Space: "Miscellanous Registers"——— — Initiator Address Translation ‘indaw 1
87 PSC2 - UART, Coder, ACH7 Seri: :
-] PSC3 - UART, Cadec Serial Conty Cache Line Size: ID 3: dw  Latency Timer: ID - l clks I ‘window 1 Enabled Size [A[0:7] mask]:
-] PSC4 - UART Serial Contraller . _ = - . = . = —~ =
1 PSCS - UART SeralCantrolle Masimum Latency: [0 = 1/4us Minimum Grant [0 =] 124 us| | XUB Base Ade [Ba0000oon =] [T4E (=0:00] -]
i PSCE - IrDd, UART, Codec Serial Subszpstem ID0: 0x0 Subszys. Vendar [D: IDxD POl Address:  [s00000000 =] F MEWM € 10
&7 12C - I2C Madules S ; -
7 1201 - 121 Module CardBuz CIS Ptr: |0=0 [optional, zet ta zera) Fead Crd: Ip[;| Memary Read J
LT 1262 - 1202 Module
[T SPI - SPI Madule r Initiator Address Translation ‘Window 0  Initiator Address Translation Window 2
=7 CAN - msCAN Modules - )
[ MSCAN - msCAN 1 Module ™ window 0 Enabled Size [4[0:7] mask]: ™ window 2 Enabled Size [A[0:7] mask]:
] MSCANZ - msCAN 2 Module LB Base Address:  [na00000000 | [18ME [=0:00) | LB Base Adr: [0,00000000 + | [1EMb (=0:00] =]
=" FEC - Fast Ethernet Contraller
[ FEC - FIFO Contral PCI Translated Address: [0.00000000 = | & MERM € /0 FCl Address:  [0x00000000 =] & MEM € 1/0
-7 BOLC - Byte Data Link Controler {11: Read Command Used: Ip[;| Memary Read j Fiead Cd: IPEII Memory Fead j
-7 ATA - ATA Drive Controller

SmEC] - PCI Local Bus Contraller

 Interrupt Contraller Setting:

=171 SDMA - BestComm Module
+-[7] SDM& - BestCornmn Task Priorities Peripheral Source & mask Source Priority Handler Function Using Floats
¥ SDRAM - SDR/DDR. Memory Contrall 8 PCI: v mask I 0[LO_int) j I [~ Using FP
¥ XLARE - ¥L Bus Arbiter » = _
&% STARTUP - Quick_Start Startup Cod : Ll Iniiator Rt [ mask | 0(L0_in) x| | ™ Using FP
-7 STARTLIP - Boot-Time Optians 10: PCl Iniiator T ' mask | 0(L0_int) | | ™ UsingFP
l Unrecognized definitions _ILI
4 »

[

Figure 40. PCI Local Bus Control Page (PCI)
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6.4.18 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. There is a complete BestComm support in the
BSP and BestComm API (BAPI) package; both the GCT and MPC5200 Quick Start code re-use this
implementation.

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 the BestComm DMA module is narrowed down to configuration of BestComm
control registers and the BSP initialization sequence. There are two control pages dedicated to the
BestComm module in the GCT: One for general BestComm and BAPI initialization (Figure 41), and one
for selecting individual BestComm task priorities.

Except other settings, the main BestComm control page contains a button to run the BestComm GCT for
a current project, provided it is based on the DMA_Custom template. The BestComm GCT can be used to
build custom BestComm microcode images which are rather complicated and tricky. For a vast majority
of applications, the RTOS Image-based projects provide enough built-in DMA functionality within the
pre-compiled BestComm images. In this case, the BestComm GCT is not needed at all. BestComm GCT
is not part of the MPC5200 Quick_Start installation.

«* test_projects {appconfig_5200B.h) - MPC5200 Graphical Configuration Tool
File Edit Wew Module Help

HEE[E=T k(% @ P
Target: MPC5200E

— BestComm [nitialization

#L Bus Clock: 132,000 MHz
Care Clock: 462.000 MHz
IP Bus Clock:  B6.000 MHz
PCI Bus Clock:  33.000 MHz

" Registers-only |nitialization V' Initialize BestComm Fegisters
& |ze BSP's BestComnm AP to iritialize the BestComm ¥ Iritidlize BestCornm AP
[V Load BestComm Image

SRAM Image Offset: IDxD

BestComm Mescellanous Settings

&7 PSC3 - UART, Codec Serial Contr « |
] PSC4 - UART Serial Controller
a1 PSCS - UART Serial Controller
" PSCE - IrDd, UART, Codec Serial
= 12C - 12C Modules

L7 12C1 - 1201 Module

LT I2CE - [2C2 Module
-7 SPI - SPI Madule
=7 CAN - msCAN Modules
7 MSCANI - msCAN 1 Module
T MSCANZ - msCAM 2 Madule

— BestComm Interrupts

[T CommBus Pre-fetch Disable
™ lgnore TEA [do nat halt task)

™ Debug Interupt Enable
™ TEA Intermupt Enable
™ Execution Unit 3 Interupt Enable

— BestComm Task Start/Stop Control and T azk Interrupt

Usze BestComm AP calls to start/stop tasks with or without generating interupts

=" FEC - Fast Ethernet Contraller

7 FEC - FIFD Cantral
-7 BOLC - Byte Data Link Controler {11:
-7 ATA - ATA Drive Controller
-7 PCI - PCI Local Bus Controller
SDMA - BestComm Module
I_ SDMA - BestComm Task Priorities

— BestComm T ask:

If a custom DA functionality is needed, use the BestComm Graphical Configuration Tool
to configure DA tazks and to build the BestComm microcode image. The tool does not
need to be uzed when uzing one of the standard pre-built RTOS images.

For more information about BestComm GUI,

contact gokstarti@freescale. com

Fiun BestComm GUI Tool for Current Project

¥ SDRAM - SDR/DDR. Memory Contrall

¥ XLARE - ¥L Bus Arbiter

=W STARTUP - Quick_Start Startup Cod
I_ STARTUP - Book-Time Cptions

-7 Unrecognized definitions

TR Y o

 Interrupt Contraller Setting:

Peripheral Source & mask Source Priority

Handler Function Using Floats

0: BestComm: V' mask I OLO_int] j

| I~ Using FP

[

Figure 41. BestComm Control Page (SDMA)
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6.4.19 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 purposely enables them using the check box at the bottom side of the page. When modified, the
database can be updated with new values. A database is saved as a standard INI file format in the
sdram. ini file 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.

«* test_projects (appconfig_5200B.h) - MPC5200 Graphical Configuration Tool
File Edit Yiew Module Help

HEHEE=0 %% @2

Target: MPC5200E — General Memory Controller Settings Predefined SDRAM Controller Configuration
% Bus Clock: 132,000 MHz ¥ Enable memany clock signal Canfiauration: . " x s Y
Core Clock: 452,000 MHz o - Lonhiguration: |L|t952DDB Board [Micron 256kb: ?EJSDHJ Hew... |
IP Bus Clock:  66.000 MHz [bath options above should be set for Part Mame: IMT4BV32M1 EB-75 [LiteB200B) j
PCl Bus Clock: 23,000 MHz normal SDRAM contraller operation) _ lﬁ
I~ 16:hit Data Bus Mode Lorouts eeedg] 133 MHz

&7 PSC2 - UART, Codec, ACS7 Seriz a |
] PSC3 - UART, Coder Serial Contr — SDRAM Contraller Settings:
-] PSC4 - UART Serial Controller p )
1 PSCS - LART Serial Contraller SDR/DDR Memory Type:  |DDR (Double Data Rate] =] MDAS Pin Contral (DDA Only):
7] PSC6 - IrDA, UART, Codec Serial Irtemal Memory Addressing: IUp to 13 kit row /11 bt col j ¥ MDASODriven [ MDOS2 Driven
=7 I2C - 12C Modules ¥ MDES1 Driven W MDES3 Driven

L[ 1201 - 12C1 Module MDE and MOQS Lines: IDriven [Except To Read) j
L7 1202 - 1202 Madule
-] SPT- SPT Madule Periadic Interval OF Refresh Command: |1 5 3: Read CAS Latency: IDDH -Latency = 2.5 'l
=7 CAM - msCAN Modules
I— MSCANT - msCAN 1 Module Single Read To RdAwr/FPrechrg Delay: I? 3: ‘wirite Latency: IDDH - Latency =3 'l
[T MSCANZ - msCAN 2 Module Single ‘Write To RdAwT/Prechrg Delay: |3 3: Burst Read To Rd/Prchrg Diy: IDDH - Latency = 4 'l
=] FEC - Fast Ethernst Controller ] :
[ FEC - FIFO Control Active To Read/wiite Delay: |2 3‘ Memary Made Settings (loaded ta memary):
[~ BOLC - Byte Data Link Controler (11 . . I 3
[T &T# - ATA Drive Cantraller IRz Torela Deky; 2 = Mode Reqister Yalue (12 bits): IDxBS
[ Pl - PCI Local Bus Controller Reresh To Active Delay: [ 21 00R Ewended Mode Regiser (125061 [652
“"T SDMA - BestCormn Madule Burst ‘write Ta Rdwr/Prechig Delay: I? 3:
[T SDMA - BestComm Task Priotities
I? 33

Burst Read To RdAwr/Frechrg Delay:

"8 SORAM - SDRJDOR. Memory Controll
¥ HLARE - %L Bus Arbiter

E}'? STARTUP - Qulck_Sta.rt Start.up Cod [ Change memory definition Update “sdram.ini** file |
[T STARTUP - Boot-Time Options

-7 Unrecognized definitions —
-

I U]

[

Figure 42. 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 43), and the user is able to specify a data-sheet
timing parameter for any clock speed which is to be supported.

MPC5200 Quick Start, Rev. 3
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Create Memory Configuration E

SDRAM module configuration name: INew Configuration

 Datasheet Information

& SDR Memory Device part name: IDEVIEEID

" DDR Memary Number of raws: 4095
— 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 43. SDRAM Memory Configuration

Graphical Configuration Tool

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 to manage the
database is by editing the database sdram. ini file.

& Lister - [C:\Program Files',Freescale’,MPC5200_Quick_Start r0.9'% bools'.gct',sdram’,sdram.ini]

Soubor  Editace  MoZnosti  Mapovéda

[Micron 512Mb-75/5DR]
part=MT4B8LC3Z2M16A2TG-75
speedl=133 MHz
speed2=100 MHz

[Micron 256Mb-75/5DR]
part=MT4B8LC16M16A2TG-75
speedl=133 MHz
speed2=100 MHz

[Micron 64Mb-75/SDR]
part=MT4B8LCAM16AZTG-75
speedl=133 MHz
speed2=100 MHz

[Micron 512Mb-75/DDR&133 MHZz]
configl=0x73722930
config2=0x47770000

mode=0x018C

control=0x714FOF00
modex=0x0008

[Micron 512Mb-75/DDR&100 MHZ]
configl=0x63611730
config2=0x47670000

mode=0x008C

control=0x714B0F00
modex=0x0008

K|

MPC5200 Quick Start, Rev. 3

Figure 44. Example of sdram.ini Memory Definition File
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6.4.20 XLB Bus Arbiter (XLARB)
The XL Bus Arbiter module is completely supported by the GCT.

s test_projects (appconfig_5200B.h}) - MPC5200 Graphical Configuration Tool

File Edit Wew Module Help

HEE[E= T k(% @ P
Target: MPC5200E — General Setting:  Bug Access Timeout:
#L Bus Clock:  132.000 MHz ¥ Disable Transaction Pipelining ™ Bus Activity Timeout Enabled |429498?295 clocks
Care Clock: 462.000 MHz I~ Force Write-with-Flush on Burst .
v
P Bus Clock:  BE.000 MHz [¥ 603 Core Timebase Counter Enable ¥ Diata Terure Timeout Enabled |288435455 # 16 clocks

PCl Bus Clock:  33.000 MHz v &ddress Tenure Timeout Enabled |288435455 16 clocks

tinimurn 'wait States to respond with AACK I n - l
"7 RTC - Real Time Clock |
& P5C - P5C Madules

f — Bus Parking [default bus grant]———————— [~ Address Snoopin

87| PSC1 - UART, Cadec, AC97 Serie al grant] (LA

&~ PSC2 - UART, Codec, ACS7 Seric ParkingMade: Mo Parking - ™" Snoop Enable A A
&7 PSC3 - UART, Codec Serial Corltr ; Sinae Yl s e
m'— PSC4 - UART Serial Controller Selected Master: ID -G2_LE Core 'l Snoop Window Baze Address: |0x0 ID [Miss Always) j
& PSCS - UART Serial Controller

: L o ingi i

@ PSCE - IrDd, UART, Codec Serial — Sofware-controlled Master FPriorities 2 Airerses [ (it e i e sTeepsd

= 12C - I2C Modules " Addresses outside the window are shooped

[ 12C1 - 12C1 Madule

#LB Master S Priority Friority

[ 1262 - 1202 Module 0:G2LE Coe ¥ Enabled [0[Highest) = | [AdbiterIntermupt Source

[ 5PI- SPI Module 1: USE ¥ Enabled |-| vl [T Slawe Enmor Acknowledge ntemupt Enabled (not recommended)
=7 CAN - msCAN Modules - T B lﬁ I~ Multiple Masters at priority 0 Interupt Enabled

-7 MSCANT - msCAN 1 Module o [EIZRILRNI (=lzli= 1 [ TT Address Only Interupt Enabled

-7 MSCANZ - msCAN 2 Module 3 PCI V¥ Enabled |-| vl ™ TT Reserved Interupt Enabled
E!-i_: FEC - Fast Ethernet Contraller [~ External Control YWaord Read/wite Int. Enabled [not recommended)

] FEC - FIFO CU”FM 4 Unused V' Enabled I‘I jv [ TBST/TSIZ Mismatch Interupt Enabled [not recommended)
l|: i?:c -;&:T:)[?atacl-lnt Cﬁntroler (i 5 Urecs) ¥ Enabled |1 vl [ Bus Activity Tenure Time-out Interupt Enabled
- rive Controller ™ Data Tenure Time-out Intemupt Enabled
-7 PCI- PCI Local Bus Controller £ Unused V' Enabled I‘I jv I~ Address Tenure Time-out Interupt Enabled [not recommended)
Ea-l_E SDMA - BestComm Module o 7 Unused % Enabled lﬁ

“[7] SOMA - BestComm Task Priorities

¥ SDRAM - SDR/DDR Memory Cantrall

 Interrupt Contraller Setting:

Ea-l? STARTUP - Quick_Start Startup Cod
[T STARTUP - Boot-Time Options
-7 Unrecognized definitions

TR Y o

Peripheral Source & mask Source Priority Handler Function Using Floats
21:XLB &biter: I mask | 0(LO_int) | | ™ Using FP

[

Figure 45. XLB Bus Arbiter Control Page (XLARB)
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6.4.21 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 () initialization call. Thanks to a conditional compilation, the initialization functions are empty for
modules not configured in the GCT.

«* test_projects (appconfig_5200B.h) - MPC5200 Graphical Configuration Tool
File Edit Yiew Module Help

HEHEE=0 %% @2

Target: MPC5200E pre-"main(]" Automatic Module Initialization & Eemmseiam el
#L Buz Clock: 132,000 MHz 1. PowerPC CORE [early in startup.c code] W Fscl I PSC3 I Pscs
Core Clock: 462,000 MH
P B Gk 66,000 MHa. ¥ CORE - MMU (MSR, DBATs, IBATS) [~ pscz [ Psc4 [ PSCE
PCI Bus Clock: 33,000 MHz (G017 - Gzs 5 (1] P :;E; P 3:12 e
=1 PSCl - UART{ .Co.dec., AC7 Sa;l - 2 MPC5200 System Module ™ FEC - Fast Ethemet Contraller (M1 requires GPIO ready)
[V PSC1 - Initialization & FIFO ¥ CDM - Clack Distribution Module [ BOLEC - Byte Data Link Controller [J1850)
7 PSC2 - UART, Codet, ACS7 Sei AR SR Bl
PSC3 - UART, Codec Serial C H
r oS Seria o ¥ LFC - LocalPlus Controller i 7. Miscellanou

[~ PSC4 - UART Serial Controller
[~ PSCS - UART Serial Controller [~ ATA - Disk Interface [requires GPIO ready)
I~ Psia - Ir:.ﬂlt, UART, Codec Seri 2 PowetPC: CORE [second chancs] [~ PCI - PCI Local Bus Controller

12C - 12C Modules [ IETL - Intermupt Cortraller

7] 12C1 - 12C1 Module [~ CORE - HID [power managemert, ete., except caches]
[ 12z - Izdcf Madule [~ CORE - MSR register [except ML and Interupts] 8 PowePT CORE [third chance]
3P - SPT Module [~ CORE - MMU [M5R, DEATs, IBATS]
CAN - msCAN Modules [~ CORE - Caches (HIDO) ¥ CORE - HID [power managemert, etc., except caches]
[T MSCANL - msCAN 1 Module ¥ CORE - M5SR register [sxcept MU and Interupts)
7] MSCANZ - msCAN 2 Module 3. BestComm [T CORE - MMU [M5R, DBATs, IBATS]

FEC - Fast Ethernet Cantroller I~ CORE - Caches (HIDO)

[+ IPBI - Memory Mapping [except SDRAM)

-] FEC -FIFO Contral ) Bl ¥ CORE - Interupts (MSR]
[ BOLC - Byte Data Link Controler (11 4 S e L]
[ ATA - ATA Drive Cantrollsr . MErHoc e Matel: The order of madule initialization actions iz coded in the
[T PCI - PCI Local Bus Controller [ suto T GPTO T GPT4 “appconfig.c” file in your project. The sequence numbers
- SOMA - BestComm Module st [ GeT1 [ GPTS |trr11 ezc? grltoupabox here and the TAE-key order reflects
- e default order.
..... [~ SDMA - BestComm Task Prioritic [~ RTC I GPTZ ™ GFTE N py " ] Do ]
[ SDRAM - SDR/DOR Memary Contra I GPTz I GPT7 ote: Any module can be [re]-initialize: manually uzing “iact W
J# HLARE - XL Bus Arbiter F_INIT, NULL)" system call [+ is the module identifier)

STARTUP - Quick_Start Startup Con

< — 5. GPIO Module
[T STARTUP - Boot-Time Options |

V' SIM.GPI0 Modules and Fin Multiplexers

----- [~ Unrecognized definitions =
4] | e
Cone MM

Figure 46. Startup Code Control Page (STARTUP)

The order in which the MPC5200 modules are initialized is encoded inthe  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 and port multiplexer
should be initialized before the FEC and ATA modules, the user can modify the pre main () code and
set the order of module initialization calls according to his specific needs.

The rest of MPC5200/B modules not initialized automatically in the pre main () can still be
initialized manually any time in the main () function or other part of a user code. The initialization calls
are described in the Section 7, “Module Initialization Code.”

MPC5200 Quick Start, Rev. 3
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6.5 Side-Bar Views

6.5.1

Any time when using the GCT, 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 47 below).

Register Values View

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 are often
other run-time bits in the control registers which are not supposed to be set during an initialization.
Modifying the register values without paying high attention to each individual bit or bit-field of the register
may cause the module settings to be invalid, even if the configuration looks good in the GCT.

The Register View bar can be activated or deactivated by a menu View / Register Summary.

«* test_projects (appconfig_5200B.h) - MPC5200 Graphical Configuration Tool
File Edit Yiew Module Help

HEHEE=0 %% @2

. - | Registers View |
Target: MPC5200E — General Setting: r~ Input Capture Mode b
#L Bus Clock: — 132.000 MHz Timer Mode Fudhd M ode ,l Input Capture Type IAn}' Transition vl OCPw. IDxDD
e Tmer Disabled CAPTYP: [000
(e (LBl b e Prescaler <1..68536> |Input Capture _ )
PCI Bus Clock:  33.000 MHz | ) Dutput Compare Dz Campes els ENTRL: [0:00
nerement Frequency: =Y RN . l—
T PINOUT - MPC5200 = CPU Timer Output Compare Type IDutput Forced Low 'l MODSEL: 0+03
(1] COM - Clock Distribution Module Count <1..65535» ‘watchdog Timer ] Dutput Compare Pulse 'Width lﬂ IPE clocks PRESCL: IDKDSES
[T CDM - Clock & Power Managem M Period 1 ms CNT: ID—
I : I : 40042
[¥ CORE - MPCS200 52_LE Core Pulze ‘width 3ETET S us
¥ IPEL - Memary Map Frequency: |1 kHz WIDTH: |DxDDDD
=W LPC - LacalPlus Bus Contraller ] R el Cauriar S — Pt Mode Pt 0P IDxDD
¥ LPC - Chip Selects Settings & I N P -
T LPC - Chip Selects Burst & Dea nterupt Enable OM" Time <0..65535> ID 3. presc. clocks
EI|7 SIM - Syskem Integration Module Stop / Continuous Flag: YOFF Tirme IBB presc. clocks
--|7 ICTL - Inkerrupt Controller % n/a [operation always continuous)] .
B GPIO - General Purpose [0 & " n/a [operation always continuous) P/t ON/OFF Times: I"g‘l"\"f'-'f'S OFF
% GPIO - PSC1 Pins (AC97_1,
-[® GPIO - PSCZ Pins (CAN1)Z,  Pin Caontral Output Palarity: & Dutput High during "ON" Time
-[® GPIO - PSC3 Pins (USEZ, SF " Output High during "0FF" Time
IR GPIO - USEL Pins (USEL, U, GPID Mode Type  [5P10 Inout |
% GPIO - PSC6 Pins (IrDa, UE ) )
Y Open D hen Output High (GPI0,0C P
& GPIC - Ethernet Pins (Eth, L= rafn oz @i T : !
¥ GPIO - 12C Pins m&ﬁ;l:ﬂ?s are how enabled by GRIO pin-port
=T GPT - General Purpase Timers
[~ GPTO - General Purpose Tin
[T GPT1 - General Purpase Tin  Interupt Contraller Setting
[ GPTZ - General Purpose Tin Main Interupt Source Source Pricrity Handler Function Using Floats
I GPT3 - General Purpose Tin 3 GPTOTimer [ mask [0@ExT) =] | I™ UsingFP
[T GPT4 - General Purpose Tin
™ PTS - General P |rnn:=lir'LI
4 I i 3
Done MM

Figure 47. Register Summary View

6.5.2 Warnings View

Similarly, as the Registers View described above, the Warnings View bar can be shown or hidden any time
when working with the GCT. Warnings View shows a list of warnings collected from across all the control
pages in a GCT project. By default, the Warnings View displays only the warnings from modules enabled
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for appconfig.h output (those with a checkmark sign in the project tree). All other warnings can be
displayed if required.

A double-click on a warning item in the list activates the control page where the potential conflict exists,
and a balloon-like hint is shown as a notification (see Figure 48 below).

The Warnings View bar can be activated or deactivated by a menu View / Warnings Summary.

«* test_projects (appconfig_5200B.h) - MPC5200 Graphical Configuration Tool
File Edit Yiew Module Help

HEHEE=0 %% @2
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IP Buz Clock:  66.000 MHz # |v Enabled
i £s0 |0<FFO00000 | [0WFFFFFFFF 54 [ Enabled |0sFFFFO000 | [<FFFFFFFF £52 START_ADDR: [A0000FFFF
..... e - £51 | Enabled [0sFEOOOOOD | [OsFEFFFFFF 55 [ Enabled [0sFFFFO000 | [O<FFFFFFFF £53 START_ADDR: [xD000FFFF
épcm«dmwmmMmmmme £52 [ Enabled [OsFFFFO000 | [O<FFFFFFFF 56 [ Enabled |0sFFFFO000 | [O<FFFFFFFF %{5MHLMDRE@ﬁEEF__
[T DM - Clock & Power Managem g £57 [ Enabled |0sFFFFO000 | [<FFFFFFFF :
v £S5 START_ADDR: IDxDDDDFFFF
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Done I_W A
Figure 48. Warnings View

7 Module Initialization Code

The use of MPC5200 Quick Start tool and the GCT brings a standard way of peripheral module
initialization. Similarly, as with Quick Start tools for other Freescale microprocessor platforms (MPC500,
MPC5500, 56F800/E) 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 (such as PSC1, SPI, CAN, etc.) and
the MODULE COMMAND together with a parameter specify an action to be performed on a module (such
as PSC_INIT, CAN TRANSMIT, SPI SET BIT RATE, etc.).

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,etc.). One exception is the CAN
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module, for which there is a complete low-level driver implemented using the ioctl () system call 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 (for example, S6F800).

The list of initialization commands to be used with the ioct1 () system call can be found in Table 3
below. No initialization command requires the parameter value, so the NULL value can be used.

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 PowerPC MSR register content, except the MMU and
Interrupt-related bits

CORE CORE_INIT_INT Initializes the exceptions-related bits in the MSR core register

CORE CORE_INIT_MMU Initializes the Memory Management Unit registers (such as
MMU-related bits in the MSR and HID2 core registers, IBATx and
DBATXx core registers).

CORE CORE_INIT_HID Initializes the bits of HIDO and HID2 core registers not related to the
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 Initializes the General Purpose Timer module specified by the
module identifier in the ioctl() call

12C1, 12C2 I2C_INIT Initializes the 12C Controller specified by the module identifier in the
ioctl() call

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

IPBI IPBI_INIT Initializes the Memory Map module

LPC LPC_INIT Initializes the LocalPlus Bus module

CAN1, CAN2 CAN_INIT Initializes the MSCAN module specified by the module identifier in
the ioctl() call

PCI PCI_INIT Initializes the PCI Local Bus Controller

PSC1,..., PSC6 PSC_INIT Initializes the Programmable Serial Controller module specified by
the module identifier in the ioctl() call

RTC RTC_INIT Initializes the Real Time Clock module

SDMA SDMA_INIT Initializes the BestComm module and optionally also loads the DMA
microcode image using a BSP calls

SDRAM SDRAM_INIT In the most cases the SDRAM is initialized automatically during
startup. SDRAM_INIT is rarely used.
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Table 3. Module Initialization Commands

Module Identifier Initialization Command Description
SLTO, SLTH SLT_INIT Initializes the Slice Timer module specified by the module identifier
in the ioctl() call
SPI SPL_INIT Initializes the Serial Peripheral Interface module
USB USB_INIT Not implemented. There is no support for the USB module in
current version of MPC5200_Quick_Start
XLARB XLARB_INIT Initializes the XL Bus Arbiter module

8 Sample Applications

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.

Except the system files, which match exactly the ones in the Project Stationery (see Section 4.1, “Project
Stationery and Templates™), there is always only a single source file in each sample application—the
main.c file. 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

ata_demo Demonstrates an automatic detection of ATA hard drive(s) timing modes (PIO,
MDMA, UDMA) performed in the initialization code.

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

gpt_slt_demo Using a GPT and SLT timer interrupt sources, this application demonstrates a use
of the Interrupt Dispatcher and interrupt service routines.

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

pci_demo1 Demonstrates a use of the PCI Configuration Space read operations. Displays an
information about devices in the Lite5200 PCI slots (including the MPC5200 PCI
bridge itself).
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Table 4. Sample Applications

Sample .
Application Description

pwm_demo Demonstrates a use of the PWM mode of the GPT timer module to control the LED
light intensity.

rtc_demo Demonstrates a use of interrupts on the RTC module.

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

spi_demo?2 Requires an externally connected ST95020 EEPROM device to demonstrate a use
of the 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 Board Support Package
(BSP), distributed with the Lite5200 systems. The latest version of the BSP package is included in the
Quick Start distribution, so there is no need to retrieve and install it separately. The full BSP source code
is also included in all MPC5200 Quick Start project templates, so BSP functions are immediately ready
to be used in user applications.

The following table summarizes the features of the BSP and shows the items reused by
MPC5200 Quick Start applications. All BSP code is installed in the support\bsp sub-directory of the
MPC5200 Quick Start src folder.

Table 5. BSP Reuse in MPC5200_Quick_Start

BSP Item Quick Start Reuse Description
MPC5200 and MPC5200B | Fully reused Quick Start uses its own structure types for mapping of MPC5200
Header Files peripheral registers. However in most of the cases the Quick Start

types are just a typedefs equivalent to 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.

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

PSC_UART and console Partially reused The PSC UART interface to the system stdio calls (printf, puts,
code 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.

“BestComm code and DMA | Fully reused The BSP contains the official BestComm support from Freescale
RTOS images so it is fully reused in Quick Start. The BestComm DMA images
are integrated in the Quick Start project templates
DMA_ImageRtos1, DMA_ImageRtos2 and DMA_ImageRtos3.
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Table 5. BSP Reuse in MPC5200_Quick_Start (continued)

BSP Item Quick Start Reuse Description
“Exceptions BSP code Not used / The Quick Start implements its own exception handling
Not available mechanisms in Interrupt Dispatcher.
“Time, Sleep, RTClock, Core | Not used / The code is not used by the Quick Start. However, the applicable
and Frequency BSP code Available BSP source files are included in Quick Start projects to maintain
compatibility with older code.

10 Conclusion

The MPC5200 Quick_Start development environment can help users become familiar with the powerful
and rather complex devices of the MPC5200 family. With 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 processor. Using the GCT, the vast majority of processor features can be
explored quickly and more effectively than by going through the Users Guide. By looking at how the
control registers changes in the GCT, the user can also better understand the meaning of individual control
bits and bit fields as they are described in the Users Guide.

The integration with, and the support of, the CodeWarrior IDE significantly reduces the
code-debug-deploy loop as compared with other environments. On the other hand, it is still a subject of
future MPC5200 Quick Start development to widen the set of supported tools and platforms.

11 Revision History

Table 6 provides revision history details for this document, beginning with Revision 3.

Table 6. Revision History

Rev. No. Substantive Change(s)

3 Added PowerPC trademarking information in first paragraph on page 1 and the back page,
removed references to Metrowerks (now Freescale), and added a revision history table to record
future changes. Minor editorial changes also made.
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