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About this Document

This reference manual describes a windows-based command line application for programming of
on-chip flash memories of the DSP56F800 family of DSPs using the Parallel Command
Converter.

Audience

This document is intended for application devel opers who develop software for the Motorola
DSP56F800 V1 family of DSPs.

Organization
This manual is organized into four chapters and three appendixes.

Chapter 1, " Introduction,” provides an overview of the application.

Chapter 2," Application description,” describes, in detail the operation of the
application.

Chapter 3, " Operation under Windows NT and Windows 2000 environments,”
describes additional requirements for running the application under Windows NT and
Windows 2000 systems.

Chapter 4, " License," providesthe license required to use this product.

Appendix A, " Generating the S-record file using the CodeWarrior development
tool," contains details about generating S-Record files using the CodeWarrior IDE.

Appendix B, " Description of flash configuration file," Describes contents of the flash
configuration file.

Appendix C, " Parallel Command Converter," Provides details about the Parallel
Command Converter.
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Conventions

This document uses the following notational conventions:

Typeface,
Symbol or Term

Meaning

Examples

Courier Code examples //Process command for line flash
Monospaced
Type
Italic Directory names, ...and contains these core directories:
project names, applications contains applications software...
calls,
functions, ...CodeWarrior project, 3des.mcp is...
statements,
procedures, ...the pConfig argument....
routines,
arguments, ...defined in the C header file, aec.h....
file names,
applications,
variables,
directives,
code snippets
in text
Bold Reference sources, ...refer to the Targeting DSP56F80x Platform
paths, manual....
emphasis ...see: C:\Program Files\Motorola\Embedded
SDK\help\tutorials
Blue Text Linkable on-line ...refer to Chapter 4, License....
Number Any number is consid- 3V
ered a positive value, -10
unless preceded by a DES!
minus symbol to signify
a negative value
ALL CAPITAL # defines/ # define INCLUDE_STACK_CHECK
LETTERS defined constants

Brackets [...]

Function keys

...by pressing function key [F7]

Quotation
marks, “.."

Returned messages

...the message, “Test Passed” is displayed....

...if unsuccessful for any reason, it will return
“NULL"...
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Definitions, Acronyms, and Abbreviations

The following list defines the acronyms and abbreviations used in this document. Asthis
template develops, this list will be generated from the document. As we develop more group
resources, these acronymswill be easily defined from acommon acronym dictionary. Please note
that while the acronyms are in solid caps, terms in the definition should be initial capped ONLY
|F they are trademarked names or proper nouns.

DSP
FFT
FIR
110
IDE
IR
LSB
MAC
MIPS
MSB
OnCE™
OMR
PC
SDK
sP
SPI
SR
SRC

References

Digital Signal Processor or Digital Signal Processing
Fast Fourier Transforms

Finite Impulse Response

I nput/Output

Integrated Development Environment
Infinite Impul se Response

L east Significant Bit
Multiply/Accumulate

Million Instructions Per Second

Most Significant Bit

On-Chip Emulation

Operating M ode Register

Personal Computer

Software Development Kit

Stack Pointer

Serial Periphera Interface

Status Register

Source

The following sources were referenced to produce this manual:

1. DSP56800 Family Manual, DSP56800FM/D

2. Programming On-Chip Flash Memories of DSP56F80x DSPs Using the JTAG/OnCE
Interface, AN1935

3. DSP56F80x User’s Manual, DSP56F801-7UM/D
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Chapter 1
Introduction

This application provides a means of programming the on-chip Flash memories of the DSP
family. The flash memory blocks are programmed “in circuit”, using the on-chip JTAG/OnCE
interface. The application is suitable for both alow-volume production environment as well as for
in-field firmware upgrades.

The application runs primarily under a 32-bit Windows environment on PC-compatible
computers, however 16-bit & 32-bit DOS versions of the application are also available in the
distribution package for user's convenience (please see Chapter 2.3 for details). A Parallel
Command Converter is needed to provide the interface between the JTAG/OnCE interface of the
target system and the parallel/printer port of the computer. The connection isoutlined in

Figure 1-1. Details on the Parallel Command Converter are provided in Appendix C.

Parallel Extension

A e b
==L E Ty
—————a 1}

to Parallel/Printer port

Cable
) Parallel Target system
PC-compatible Command
Computer Converter
% JTAG
L\' J Power
S
-_gf.?.:gg;%‘ Connect cable
[

Figure 1-1. Connecting the Target System to the PC

The application is command-line oriented to allow easy integration into scripts. It accepts two
datafiles on itsinput. Thefirst file contains parameters of the Flash memory on the target DSP;
the second file contains data which will be programmed into the Flash memory.

Thefirst file, the flash config file, has a specific format compatible with the CodeWarrior
development tool; itsinternal structure is described in Appendix B.

The second file, the S-record file, contains the code and data of the target application, which will
be written into the Flash memory blocks defined by the flash config file. The procedure for

generating the S-record file using the CodeWarrior development tool is provided in Appendix A.

m MOTOROLA Introduction 5
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Software Development

1.1 Software Development

Thisisthe recommended procedure for target application development:

1. Development of algorithms and benchmarking using the DSP56F8xXEVM platform
2. Development and debugging of the final application on the user-specific target platform

3. Generation of an S-record file containing code and constant data of the target application;
this step isoutlined in Appendix A for users of the CodeWarrior development
environment

Low-volume test production using the application described in this document
High-volume production using high-speed programming methods

o s
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Parameters

Chapter 2
Application description

The application runs under 32-bit Windows operating systems. However a special driver is
needed under Windows NT and Windows 2000 environments; see Chapter 3 for details.

If you have installed the software from the SDK, the application software can be found in the
following file:

.\src\x86\win32\applications\flash_jtag loader

If you have installed the software from a zip file, it will be located in the directory or folder into
which you extracted it.

2.1 Parameters

The application is written as a command line tool. The command line interface is very effective
when the application needs to be integrated into scripts or executed by other programs which
control the manufacturing process.

All the mandatory and optional parameters required for operation of the application are provided
on the command line. The syntax has the two following variants:

flash over jtag <flash config file> <S-record file> [<optss>]
flash over jtag <flash config file> [<opts>]

Length of linesin the S-record file should be limited to 300 characters (including control
characterslike CR and LF) - see Appendix A.

In the second variant of syntax no S-record fileis supplied to the application. In such cases the
application performs a performance test which can be used to determine the speed of operation.

m MOTOROLA Application description 7
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Options

2.2 Options

Position of options on the command line is not fixed, they can be specified before, between or
after the config and S-record files.

2.2.1 -p<PORT>

Parameter -pPORT is optional and is used to define the base address of the parallel/printer port to
which the Parallel Command Converter is attached. The default value is0x378 (LPT1). The
addresses are dependant on particular computer brand and model. Please consult the
manufacturer’ s documentation for details. Typical values are shownin Table 2-1.

Table 2-1. Typical addresses assigned to LPT ports on IBM-PC machines

LPT # | Base address | Address range

LPT1 0x378I 0x378 - Ox37F
LPT2 0x278 0x278 - Ox27F
LPT3 0x3BC 0x3BC - 0x3C3

Example: flash over jtag flash80l.cfg my appl.S -p0x278

2.2.2 -page

The optional parameter -page specifies that page erase mode should be used instead of mass erase
mode. This parameter is useful for in-field upgrades where parameters stored in on-chip flash
must be preserved. In this case, only (and all) pages containing addresses referenced by the
S-record file are erased.

Example: flash over jtag flash80l1.cfg my appl.S -page

2.2.3 -I<log file>

The optional parameter -I<log file> forces creation of alog file. All messages shown on the
screen will aso be written into the log file. If the file already exists, it will be overwritten.

Example: flash over jtag flash80l.cfg my appl.S -lmylog.txt

2.2.4 -t<S-record file>

The optional parameter -t<S-record file> specifies, that additional S-record file should be
processed. Contents of thisfile will be merged with the primary S-record file. The additional
S-record file is always processed after the primary S-record file. Therefore should contents of the
additional S-record file conflict with the primary S-record file (both files contain data for the
same address), then the additional S-record file has precedence. This option is useful for creating
timestamps and serial numbersin flash memory of the target device; the primary S-record file
contains the application itself and the additional S-record file contains the serial number and date
code.

8 Application description @ MOTOROLA



Options

Example: flash over jtag flash80l.cfg my appl.S -tserial.S

2.2.5 -ml,D

The application supports programming of atarget DSP in situations wherethe DSP is
daisy-chained with other devices. The application measures the length of the JTAG chain
automatically, but needs information about the position of the DSP in the chain. There are two
types of information transferred across the JTAG chain: JTAG instructions and data. The chain
length is different for instructions and data and it is therefore necessary to specify the position of
the target DSP in both instruction and data chains.

DSP56F80x DSP56F80x

TDI P TDO » TDI TDO

TCK
T™MS
/TRST
/RESET

TDO <«

Figure 2-1. Two DSP56F80x DSPs in JTAG daisy-chain

After initialisation all bits of the instruction chain are filled with abinary value of *1’. Thisis
equal tothe JTAG instruction “BYPASS’. The position of thetarget DSP inthe chainis
numbered from 0 onwards (0 means that the DSP is positioned at the beginning of the chain).

Figure 2-1 shows two DSP units connected in daisy-chain. Every DSP56F80x has an instruction
chain length of 4 bits and bypass data chain length of 1 bit. Therefore the address of the first unit
is-m0,0 and the address of the second unit is-m4,1.

Where the DSP is connected in daisy-chain with another JTAG device, please consult the
documentation of the other devices to determine their instruction and bypass data lengths.

Note: Please note that both instruction and bypass data chain lengths are limited to 256 bits. Long
JTAG chains result in slow operation of the application and unacceptably long programming
times.

Example: flash over jtag flash80l.cfg my appl.S -m4,1

2.2.6 -info

Optional parameters -info forces the application to access the Flash Information Blocksinstead of
Flash Main Blocks. The Flash Information Blocks can be used for storage of serial numbers or
date codes.

Note that when Information Blocks access is used together with Mass Erase mode, both Flash
Information Blocks and Flash Main Blocks are erased. When only Flash Information Blocks
should be erased, Page Erase mode should be used.

Example: flash over jtag flash80l.cfg serial.S -info

m MOTOROLA Application description 9
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Limitations of the 16-bit DOS version

2.2.7 -r<mem><start>:<end>

When the optional parameter -r<mem><start>:<end> is used, contents of DSP memory is
dumped to the S-record file specified. When the ouput file exigts, it is overwritten. “<mem>"
specifieswhether Data (“x”) or Program (“p”) memory should be dumped. “ <start>" and “ <end>"
addresses are specified in hexadecimal.

Examples: flash over jtag flash80l1l.cfg serial.S -rx0x0:0x1000

flash over jtag flash80l.cfg serial.S -rpO0x0:0x1000

2.2.8 -v<mem><start>:<end>

When the optional parameter -v<mem><start>:<end> is used, contents of DSP memory is
dumped to the screen. “<mem>" specifies whether Data (“x”) or Program (“p”) memory should
be dumped. “<gtart>" and “<end>" addresses are specified in hexadecimal.

Examples: flash over jtag flash801.cfg -vx0x0:0x1000
flash over jtag flash80l.cfg -vp0x0:0x1000

229 -w

This option will force the tool to wait until the DSP comes out of Reset state. Thisis useful in
situations where there is external circuitry on user‘s proprietary target hardware which prolongs
duration of Reset. This option is also useful when the DSP is powered down and it is neccessary
to make surethat it will be programmed as soon as the target hardware is powered up.

Examples flash over jtag flash80l.cfg my allp.S -w

2.3 Limitations of the 16-bit DOS version

The 16-bit (Real Mode) DOS version of the application is provided for user's convenience. The
16-bit DOS mechanism for memory allocation introduces certain limitations however. The
maximum size of allocated memory block is 65520 bytes, what equals to 32760 words. Therefore
32760 words is the maximum size of any given flash block specified in the flash config file (see
Appendix B for details). Thislimitation applies for example to program flash block #1 of the
DSP56F807 (size 32764 words):

0 0x0004 0x7fff 1 0x1340 0x0002 0x0006 0x001A 0x0033 0x0066 0x001A 0x019A 0x0006
The workaround is to split the flash block into two blocks of smaller size:

0 0x0004 0x7000 1 0x1340 0x0002 0x0006 0x001A 0x0033 0x0066 0x001A 0x019A 0x0006
0 0x7001 O0x7fff 1 0x1340 0x0002 0x0006 0x001A 0x0033 0x0066 0x001A 0x019A 0x0006

or to limit size of the flash block to 32760 words, what will make the last 4 words in the block
unusable.

This limitation does not apply to Win32 and 32-bit DOS versions.
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Operation

2.4 Operation

The application outputs progress and status messages to standard output. Where the applicationis
called from a script or another program, the output messages can be redirected to afile for later
inspection by the operator. For easy integration into scripts, the final status of the programming
operation is also provided through error level (see Section 2.6 for details). When the amount of
code and datain the S-record file is large, programming and verification may take longer. For
user convenience, a progress indication is provided during programming and verification (one
character per 512 words). Typical error-free output of the application can be seen in Listing 2-1.

Listing 2-1. Sample of application messages

DSP56F800 Flash loader. Compiled on Mar 10 2002, 14:26:15.
version Delta 0.1

(c) Motorola 2001 - 2002, MCSL

JTAG IR path length: 4

JTAG DR path length: 1 (BYPASS)

IDCode status: 0x9

Jtag ID: 0x11f2501d

Debug Request status: 0xd

Enable OnCE status: 0xd, polls left: 10

Enable OnCE successful, target chip is in Debug mode
4 flash blocks defined in the config file.

S-record ID: PROGRAM&DATA

Initialising FIU at address: 0xf40

FIU (0xf40) initialisation done.

Flash (0xf40) mass erase done.

Flash (0xf40) programming done. Oxdb words written.
Initialising FIU at address: 0x£f80

FIU (0xf80) initialisation done.

Flash (0xf80) mass erase done.

Flash (0xf80) programming done. 0x4 words written.
Initialising FIU at address: 0x£f80

FIU (0xf80) initialisation done.

Mass erase skipped.

Flash (0xf80) programming done. 0x4 words written.
Initialising FIU at address: 0xf60

FIU (0xf60) initialisation done.

Flash (0xf60) mass erase done.

Flash (0xf60) programming done. 0x2 words written.
The target was reset, the application is running

m MOTOROLA Application description 11
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Error Messages

2.5 Error Messages

The application will generate error messages in various situations. The error messages are:

S-record file corruption:

Hex2dec conversion error: %$character%
S-record file line does not start with "S"
S-record checksum error

Data @ Ox#address# ignored

Operating system related errors:

Memory allocation error for flash block #number#
Cannot open file <filename>

Parallel Command Convertor related:

Command Converter not connected or disabled!

Target chip related:

Command Converter not connected or disabled!
Target chip refused to enter Debug mode!
FIU initialisation failed, BUSY bit is set.
Flash mass erase failed, BUSY bit is set.

Verification error at addr: #addr#, wr: #data#, rd:

#data#

12

Application description
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Observing result through error level

2.6 Observing result through error level

Error level exit statusis provided for easier integration of the application into scripts and
manufacturing process control systems. This status gives the calling script information about the
programming result. Possible error level values with their descriptions are provided in Table 2-2.

Table 2-2. Error level exit codes

Error level Description
0 Programming finished successful
1 Flash configuration file not found
2 S-record file not found or corrupted
3 Command converter not found
4 Failed to bring the target DSP into Debug Mode
5 Flash verification error
6 Incorrect parameters
7 Performed speed test
8 System error

2.7 Performance

The performance of the application is limited by the speed of the parallel/printer port. In most
I|BM-PC compatible computers, the parallel/printer port isimplemented as an ISA-bus device and
its throughput is therefore limited.

Speed of operation is also dependant on the parallel/printer port mode. The fastest results are
achieved in ECP mode.

Where faster operation is required, higher throughput may be achieved by using PCI
parallel/printer port card.

A typical programming time of a whole program flash on DSP56F803 or DSP56F805

(32250 words) with an | SA-bus-based parallel/printer port in ECP mode is 45 seconds. In the case
that only a portion of the flash memory space is occupied by the target application, the
programming time will be proportionally shorter.

m MOTOROLA Application description 13
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Driver description

Chapter 3
Operation under Windows NT and
Windows 2000 environments

Windows NT and Windows 2000 operating systems prevent applications from accessing the
hardware of the host computer directly. However this application needs direct access to the
parallel/printer port for performance reasons. A special driver which enables the application to
access the parallel/printer port istherefore needed under these operating systems. Please note that
installation of drivers requires administrator privileges.

3.1 Driver description

There are many kernel mode Windows NT/2000 drivers which enable direct access to hardware
resources. The UserPort driver by Tomas Franzon is one of the freeware implementations of such
driver. Itsinstallation and configuration is described in the following section.

14 Operation under Windows NT and Windows 2000 environments @ MOTOROLA



UserPort installation and configuration

3.2 UserPort installation and configuration

Installation and configuration of UserPort is simple and consists of four steps:

1. Copy thefile UserPort.SYS to %WINDIRY%\SYSTEM32\DRIVERS, typically foundin:
C:\WINNT\SYSTEM32\DRIVERS

2. Run UserPort.EXE
3. Set the address range of your parallel/printer port; refer to Table 2-1
4. Click onthe Sart button

Note: The address of the parallel/printer port is dependant on the particular computer brand and
model. If in doubt consult the manufacturer’ s documentation for details.

An example of the configuration for the address range 0x378 - Ox37F (LPT1) isshown in
Figure 3-1.

v UserPort - Tomas Franzon {c} 2000 -0l x|

—all Uzer Mode Proceszses Grant List — Through "™ \UserPort™ Grant List
Enter Grant [nterall: [Dx000-0x3fF) Enter Grant [nterall: [Dx000-0x3fF)

|| ad | | ad |

378 37F Femove | Femove |
Defaults | Defaults |

— Diriver [UgerPort.575]
Start | Llpdatel Stop | E it

Figure 3-1. Example of UserPort configuration
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Limited Use License Agreement

Chapter 4
License

4.1 Limited Use License Agreement
LIMITED USE LICENSE AGREEMENT

PLEASE READ THISAGREEMENT CAREFULLY BEFORE USING THIS SOFTWARE. BY USING
OR COPYING THE SOFTWARE, YOU AGREE TO THE TERMS OF THIS AGREEMENT.

The software in either source code form ("Source') or object code form ("Object") (cumulatively
hereinafter " Software") is provided under alicense agreement ("Agreement") as described herein. Any use
of the Software including copying, modifying, or installing the Software so that it is usable by or
accessible by a central processing unit constitutes acceptance of the terms of the Agreement by the person
or persons making such use or, if employed, the employer thereof ("Licensee") and if employed, the
person(s) making such use hereby warrants that they have the authority of their employer to enter this
license agreement,. |f Licensee does not agree with and accept the terms of this Agreement, Licensee must
return or destroy any media containing the Software or materials related thereto, and destroy all copies of
the Software.

The Software islicensed to Licensee by Motorola Incorporated ("Motorola") for use under the terms of this
Agreement. Motorola retains ownership of the Software. Motorola grants only the rights specifically
granted in this Agreement and grants no other rights. Title to the Software, al copies thereof and all rights
therein, including all rights in any intellectual property including patents, copyrights, and trade secrets
applicable thereto, shall remain vested in Motorola.

For the Source, Motorola grants Licensee a persona, non-exclusive, non-assignable, revocable,
royalty-free right to use, copy, and make derivatives of the Source solely in a development system
environment in order to produce object code solely for operating on a Motorola semiconductor device
having a central processing unit ("Derivative Object").

For the Object and Derivative Object, Motorola grants Licensee a personal, non-exclusive, non-assignable,
revocable, royalty-free right to copy, use, and distribute the Object and the Derivative Object solely for
operating on aMotorola semiconductor device having a central processing unit.

Licensee agrees to: (a) not use, modify, or copy the Software except as expressy provided herein, (b) not
distribute, disclose, transfer, sell, assign, rent, lease, or otherwise make available the Software, any
derivatives thereof, or this license to a third party except as expressly provided herein, (c) not remove
obliterate, or otherwise defeat any copyright, trademark, patent or proprietary notices, related to the
Software (d) not in any form export, re-export, resell, ship or divert or cause to be exported, re-exported,
resold, shipped, or diverted, directly or indirectly, the Software or a direct product thereof to any country
which the United States government or any agency thereof at the time of export or re-export requires an
export license or other government approval without first obtaining such license or approval.

THE SOFTWARE IS PROVIDED ON AN "AS IS' BASIS AND WITHOUT WARRANTY OF ANY
KIND INCLUDING (WITHOUT LIMITATION) ANY WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE. IN NO EVENT SHALL MOTOROLA BE LIABLE FOR
ANY LIABILITY OR DAMAGES OF ANY KIND INCLUDING, WITHOUT LIMITATION, DIRECT
OR INDIRECT OR INCIDENTAL OR CONSEQUENTIAL OR PUNITIVE DAMAGES OR LOST
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Limited Use License Agreement

PROFITS OR LOSS OF USE ARISING FROM USE OF THE SOFTWARE OR THE PRODUCT
REGARDLESS OF THE FORM OF ACTION OR THEORY OF LIABILITY (INCLUDING WITHOUT
LIMITATION, ACTION IN CONTRACT, NEGLIGENCE, OR PRODUCT LIABILITY) EVEN IF
MOTOROLA HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGE. THIS
DISCLAIMER OF WARRANTY EXTENDS TO LICENSEE OR USERS OF PRODUCTS AND IS IN
LIEU OF ALL WARRANTIES WHETHER EXPRESS, IMPLIED, OR STATUTORY, INCLUDING
IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR PARTICULAR PURPOSE.

M otorola does not represent or warrant that the Software is free of infringement of any third party patents,
copyrights, trade secrets, or other intellectual property rights or that Motorola has the right to grant the
licenses contained herein. Motorola does not represent or warrant that the Software is free of defect, or
that it meets any particular requirements or need of the Licensee, or that it conformsto any documentation,
or that it meets any standards.

Motorola shall not be responsible to maintain the Software, provide upgrades to the Software, or provide
any field service of the Software. Motorola reserves the right to make changes to the Software without
further notice to Licensee.

The Software is not designed, intended, or authorized for use as components in systems intended for
surgica implant into the body, or other applications intended to support or sustain life, or for any other
application in which the failure of the Software could create a situation where personal injury or death may
occur. Should Licensee purchase or use the Software for any such unintended or unauthorized application,
Licensee shall indemnify and hold Motorola and its officers, employees, subsidiaries, affiliates, and
digtributors harmless against all claims, costs, damages, and expenses, and reasonabl e attorney fees arising
out of, directly or indirectly, any claim of personal injury or death associated with such unintended or
unauthorized use, even if such claim alleges that Motorola was negligent regarding the design or
manufacture of the Software.

The term of this Agreement isfor aslong as Licensee uses the Software for its intended purpose and is not
in default of any provisions of this Agreement. Maotorola may terminate this Agreement if Licenseeisin
default of any of the terms and conditions of this Agreement.

This Agreement shall be governed by and construed in accordance with the laws of the State of Arizona
and can only be modified in awriting signed by both parties. Licensee agrees to jurisdiction and venuein
the State of Arizona.

By using, modifying, installing, compiling, or copying the Software, Licensee acknowledges that this
Agreement has been read and understood and agrees to be bound by its terms and conditions. Licensee
agrees that this Agreement is the complete and exclusive statement of the agreement between Licensee and
Motorola and supersedes any earlier proposal or prior arrangement, whether oral or written, and any other
communications relative to the subject matter of this Agreement.

m MOTOROLA License 17
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Limited Use License Agreement

Appendix A
Generating the S-record file using the
CodeWarrior development tool

This appendix describes how to set up the CodeWarrior devel opment tool to generate an S-record
file accepted by the application.

The S-record file is generated based on linker set up. The correct linker set up isshown in
Figure 3-1.

i @ <name of the target> Settings 2 x|
|E Target Settings Panels | IH MBE800 Linker

Source Trees * : : S

‘- MSE800 Target v Generate Symbalic Infa [" Disable Dieadstipping
=+ Language Settings v Store Full Path Mames | Generate ELF Symbol Table

- C/Ca+ Language ¥ Generate Link Map [ Suppress “Waming Messages

e CACH Warnings : :

. MBERON Assembler I List UnusedlD.b|ects
= Cods Generation [ Show Transitive Closure

ELF Disassembler ¥ Generate 5-Record File

- MB6800 Processar ¥ Sort By Addiess tax Record Length: |4D

Gilobal Dptimizations [ Generate Byte Addresses EOL Character: Dos -
= Linker

o Entry Paint: Start
=- Editor =

Lo Custom Keywaords Force Active Symbols:
= Debugger

- Other Executables

- Debuager Settings |

L MBES00 Target Set.. -

Factary Settings | Frewvert | Irnpart. .. | Export... |

kK | Cancel | Apply |

Figure A-1. Example of UserPort configuration

The linker will generate three different S-record files:
* output_filep.S- contains data and code to be stored in program memory locations
e output_filex.S- contains data and code to be stored in data memory locations

e output_file.S - combination of the two previousfiles

In the combined S-record file, data memory locations are distinguished from program memory

locations by having addresses greater than 65535. The combined file is the accepted format for
the application.
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Appendix B
Description of flash configuration file

The flash configuration file serves as a description of the internal memory structure of the DSP. It
describes the memory map of the flash memories, base addresses of their programming interfaces
and timing information required for correct programming.

During programming, the chip operates at the frequency of the crystal attached to it and it isthe
responsibility of the user to provide the correct values for the flash timing registers at that
particular frequency.

The format of the flash configuration file is compatible with the format required by the
CodeWarrior development tool.

Each line in the flash configuration file describes one block of flash memory in the memory map.
The only exception are lines starting with a“#” character, which are considered to be comments
and areignored. An example of aflash configuration fileis shownin Listing B-1.

Listing B-1. Sample Flash Configuration File

#base start end P reg terase tme tnvs tpgs tprog tnvh tnvhl trcv fdiv

0 0x0004 Ox7dff 1 0x0f40 0x0002 0x0006 Ox001A 0x0033 0x0066 O0x001A 0x019A 0x0006 O0x000f
0 0x0000 0x0003 1 0x0f80 0x0002 0x0006 Ox001A 0x0033 0x0066 O0x001A 0x019A 0x0006 O0x000f
0 0x8000 O0x87ff 1 0x0f80 0x0002 0x0006 Ox001A 0x0033 0x0066 O0x001A 0x019A 0x0006 O0x000f
0 0x1000 Ox1fff 0 0x0f60 0x0002 0x0006 Ox001A 0x0033 0x0066 O0x001A 0x019A 0x0006 O0x000f
base Thiscolumnisignored

start Address of the beginning of the flash block in the memory map
end Address of the end of the flash block in the memory map

P 1 = program memory, 0 = data memory

reg Base address of the Flash programming interface

terase  Vaueto be stored in the Terasel register during programming
tme Value to be stored in the Tmel register during programming
tnvs Value to be stored in the Tnvd register during programming
tpgs Value to be stored in the Tpgsl register during programming
tprog Vaue to be stored in the Tprogl register during programming
tnvh Value to be stored in the Tnvhl register during programming
tnvhl  Valueto be stored in the Tnvhll register during programming
trcv Vaue to be stored in the Trevl register during programming
fdiv Vaue to be stored in the Fiu_Divisor register during programming

Thelast column (Fiu_Divisor) can be omitted. In this case the register value defaultsto 15
(0x000f). When the S-record file specifies datato be written to a flash location outside any of the
blocks, the error message, Data @ Ox#address# ignored, is generated.

m MOTOROLA Description of flash configuration file 19
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Appendix C
Parallel Command Converter

The Parallel Command Converter acts as simple voltage-level trandator interface. It accepts +5V
TTL levelson the parale/printer port side and +3.3V CMOS levels on the JTAG/ONnCE interface
side. The only exception isthe RESET signal, which features a higher current pull-down
transistor with 4.7 kQ pull-up resistor.

Only four JTAG signals (TCK, TDI, TDO and TMS) plus a ground connection are required for
correct operation of the application. Thisis useful where space or number of pins of the JTAG
header is limited on the target platform.

The Parallel Command Converter is provided on board the EVM for the convenience of the user.
Therefore external command converter is not needed for programming EV Ms.

The Parallel Command Converter can be purchased from Motorola (order code
“DSPCOMMPARALLEL") or athird party. Alternatively, the user can build the Parallel
Command Converter on his own.

The Parallel Command Converter schematic is provided on the next page.

20 Parallel Command Converter @ MOTOROLA
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OnCE™ is aregistered trademark of Motorola, Inc.

Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding the
suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit, and
specifically disclaims any and all liability, including without limitation consequential or incidental damages. “Typical” parameters which may be provided in Motorola
data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including
“Typicals” must be validated for each customer application by customer’s technical experts. Motorola does not convey any license under its patent rights nor the
rights of others. Motorola products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other
applications intended to support or sustain life, or for any other application in which the failure of the Motorola product could create a situation where personal injury
or death may occur. Should Buyer purchase or use Motorola products for any such unintended or unauthorized application, Buyer shall indemnify and hold Motorola
and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees
arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that
Motorola was negligent regarding the design or manufacture of the part. Motorola and ® are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal
Opportunity/Affirmative Action Employer.

MOTOROLA and the Stylized M Logo are registered in the US Patent & Trademark Office. All other product or service names are the property of their
respective owners. © Motorola, Inc. 2001.

How to reach us:
USA/EUROPE/Locations Not Listed: Motorola Literature Distribution; P.O. Box 5405, Denver, Colorado 80217. 1-303-675-2140 or 1-800-441-2447

JAPAN: Motorola Japan Ltd.; SPS, Technical Information Center, 3-20-1, Minami—Azabu. Minato—ku, Tokyo 106—-8573 Japan. 81-3-3440-3569
ASIA/PACIFIC: Motorola Semiconductors H.K. Ltd.; Silicon Harbour Centre, 2 Dai King Street, Tai Po Industrial Estate, Tai Po, N.T., Hong Kong. 852—-26668334
Technical Information Center: 1-800-521-6274

HOME PAGE: http://www.motorola.com/semiconductors/
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