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Chapter 1
Quick Start Guide

This section summarizes the evaluation module contents and additional requirements and

also provides quick installation and test information. The remaining sections of this

manual give details on the DSP56303EVM design and operation.

1.1

The following subsections list the equipment required to use the DSP56303 evaluation

Equipment

module (DSP56303EV M), some of which is supplied with the module, and some of which
must be supplied by the user.

1.1.1 What You Get with the DSP56303EVM
The following material comes with the DSP56303EV M:

DSP56303 Evaluation Module board

DSP56303EVM Product Brief

DSP56303EVM User’s Manual (this document)

DSP56303 Product Specifications, Revision 1.03

DSP56303 Chip Errata

Crystal Semiconductor C$4218 16-bit Multimedia Audio Codec Data Sheet
Technical Documentation CD-ROM including the following documents:
— DSP56300 Family Manual

— DSP56303 User’s Manual

— DSP56303 Technical Data Sheet

The required software:

— GUI Debugger from Domain Technologies (1 CD)

— Assembler/linker software from Motorola (1 CD)

Quick Start Guide
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installation Procedure

1.1.2 What You Need to Supply

The user must provide the following:

1.2

PC (Pentium-90MHz or higher) with

— Windows95 or NT4

— Minimum of 16Mbytes of memory with Windows95

— Minimum of 32Mbytes of memory with Windows NT

— 3Y%-inch high density diskette drive

— CD-ROM drive

— Hard drive with 20 Mbytes of free disk space

— Mouse

— RS-232 serial port supporting 9,600-115,200 bit-per-second transfer rates
RS-232 interface cable (DB9 plug to DB9 female)

Power supply, 7-9V AC or DC input into a 2.1-mm power connector
Audio source (tape player, radio, CD player, etc.)

Audio interface cable with 1/8-inch stereo plugs

Headphones

Installation Procedure

Installation requires the following four basic steps:

1. Preparing the DSP56303EVM board

> 0D

Connecting the board to the PC and power
Installing the software
Testing the installation

DSP56303EVM User's Manual

For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.

Installation Procedure

1.2.1 Preparing the DSP56303EVM

Warning

Because all electronic components are
sensitive to the effects of electrostatic
discharge (ESD) damage, correct
procedures should be used when handling
all componentsin thiskit and inside the
supporting personal computer. Use the
following procedures to minimize the
likelihood of damage due to ESD:

Always handle all static-sensitive
components only in a protected area,
preferably alab with conductive
(antistatic) flooring and bench surfaces.

Always use grounded wrist straps when
handling sensitive components.

Do not remove components from antistatic
packaging until required for installation.

Always transport sensitive componentsin
antistatic packaging.

Locate jumper blocks J1, J4, J5, and J8, as shown in Figure 1-1. For block J1, make sure
that there are jumpers connecting pins 3 and 4 and pins 5 and 6. For blocks M4, J5, and J8
make sure that all positions on each block are jumpered. These jumpers perform the

following functions:

J1 controls the operating mode of the DSP56303.

J4 and J5 control the interface between the audio codec and the DSP56303
enhanced synchronous serial interface (ESSIO).

J8 controls the interface between the DSP56303 JTAG/OnCE™ port and
DSP56002 synchronous seria interface (SSl).

Quick Start Guide
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Figure 1-1. DSP56303EVM Component Layout

1.2.2 Connecting the DSP56303EVM to the PC and Power

Figure 1-2 shows the interconnection diagram for connecting the PC and the external
power supply to the DSP56303EVM board.
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Figure 1-2. Connecting the DSP56303EVM Cables

Use the following steps to complete cable connections:

1. Connect the DB9P end of the RS-232 interface cable to the RS-232 port connection

on the PC.

2. Connect the DB9S end of the cable to P2, shown in Figure 1-1, on the
DSP56303EV M board. This provides the connection to allow the PC to control the

board function.

3. Make sure the external 7-9 V power supply is not supplied with power.
4. Connect the 2.1-mm output power plug into P3, shown in Figure 1-1, on the

DSP56303EVM board.

5. Apply power to the power supply. The green power LED lights up when power is

correctly applied.

Quick Start Guide
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Chapter 2
Example Test Program

This section contains an example that illustrates how to develop avery simple program for
the DSP56303. This exampleisfor users with little or no experience with the DSP
development tools. The example demonstrates the form of assembly programs, gives
instructions on how to assemble programs, and shows how the Debugger can verify the
operation of programs.

Figure 2-1 shows the development process flow for assembly programs. The rounded
blocks represent the assembly and object files. The white blocks represent software
programs to assemble and link the assemble programs. The gray blocks represent
hardware products.

The following sections give basic information on the assembly program, the assembler,
the linker and the object files. For detailed information on these subjects, consult the
assembler and linker manuals provided with the Motorola DSP CLAS software package,
available through your Motorola sales office or distributor. The documentation is also
available through the Motorola Wireless internet, URL
http://www.mot.com/SPS/DSP/documentation.

Example Test Program 2-1
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Figure 2-1. Development Process Flow

2.1 Writing the Program

The following sections describe the format of assembly language source statements and
give an example assembly program.

2.1.1 Source Statement Format

Programs written in assembly language consist of a sequence of source statements. Each
source statement may include up to six fields separated by one or more spaces or tabs. a
label field, an operation field, an operand field, up to two data transfer fields, and a
comment field. For example, the following source statement shows all six possible fields:

Example 2-1. Example Source Statement

trm mac

Label Operation

x0,vy0,a x: (r0)+,x0 y: (rd)+,y0 ; Text

Operand X DataTransfer Y Data Transfer Comment

DSP56303EVM User's Manual
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2.1.1.1 Label Field

Thelabel field isthefirst field of a source statement and can take one of the following
forms:

» A spaceor tab asthefirst character on aline ordinarily indicates that the label fileis
empty and that the line has no label.

« An aphabetic character as the first character indicates that the line contains a
symbol called alabdl.

* Anunderscore as the first character indicates that the label islocal.

With the exception of some directives, alabel is assigned the value of the location counter
of the first word of the instruction or data being assembled. A line consisting of only a
label isavalid line and assigns the value of the location counter to the label.

2.1.1.2 Operation Field

The operation field appears after the label field and must be preceded by at |east one space
or tab. Entriesin the operation field may be one of three types:

» Opcode—mnemonics that correspond directly to DSP machine instructions

» Directive—specia operation codes known to the assembler that control the
assembly process

» Macro call—invocation of apreviously defined macro that isto beinserted in
place of the macro call

2.1.1.3 Operand Field

The interpretation of the operand field depends on the contents of the operation field. The
operand field, if present, must follow the operation field and must be preceded by at least
one space or tab.

2.1.1.4 Data Transfer Fields

Most opcodes specify one or more data transfers to occur during the execution of the
instruction. These data transfers are indicated by two addressing mode operands separated
by a comma, with no embedded blanks. If two data transfers are specified, they must be
separated by one or more blanks or tabs. Refer to the DSP56300 Family Manual for a
compl ete discussion of addressing modes that are applicable to data transfer
specifications.

Example Test Program 2-3
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2.1.1.5 Comment Field

Comments are not considered significant to the assembler but can be included in the
source file for documentation purposes. A comment field is composed of any characters
that are preceded by a semicolon.

2.1.2 Example Program

The example program discussed in this section takes two lists of data, one in X memory
and onein'Y memory, and calculates the sum of the products of the two lists. Calculating
the sum of productsis the basis for many DSP functions. Therefore, the DSP56303 has a
specia instruction, “multiplier-accumulate (MAC)s’, which multiplies two values and
adds the result to the contents of an accumulator.

Example 2 -2. Simple DSP56303EVM Code Example

;*************************************************************

;A SIMPLE PROGRAM: CALCULATING THE SUM OF PRODUCTS

;*************************************************************

PBASE EQU $100 ;instruct the assembler to replace
;every occurrence of PBASE with $100

XBASE EQU S0 ;used to define the position of the
;data in X memory

YBASE EQU S0 ;used to define the position of the

;data in Y memory
;*************************************************************

;X MEMORY
;*************************************************************
org x : XBASE ;instructs the assembler that we
;are referring to X memory starting
;at location XBASE
listl dc $475638,$738301,5$92673a,$898978,5091271, $£25067
dc $987153, $3A8761, 5987237, $34b852,5734623,5233763
dc $f76756,5423423,5324732,5£40029
;*************************************************************
;Y MEMORY
;*************************************************************
org v :YBASE ;instructs the assembler that we
;are referring to Y memory starting
;at location YBASE
list2 dc $£98734,$800000, $sfedcba, $487327,$957572, 5369856
dc $247978,$8a3407,5$734546,5344787,5938482,5304£82
dc $123456,$657784, 5567123, 5675634
;*************************************************************
; PROGRAM
;*************************************************************
org p:0 ;jput following program in program

;memory starting at location 0

DSP56303EVM User's Manual
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Example 2-1. Simple DSP56303EVM Code Example (Continued)

jmp begin ;P:0 is the reset vector i.e. where
;the DSP looks for instructions
;after a reset

org P : PBASE ;start the main program at p:PBASE
begin

move #listl,r0 ;set up pointer to start of listl

move #list2,r4 ;set up pointer to start of list2

clr a ;clear accumulator a

move x: (xr0)+,x0 y:(r4)+,y0

;load the value of X memory pointed
;to by the contents of r0 into x0 and
;post-increment r0
;load the value of Y memory pointed
;to by the contents of r4 into y0 and
;post-increment r4
do #15,endloop;do 15 times
mac x0,vy0,a x: (r0)+,x0 y:(r4)+,y0
;multiply and accumulate, and load
;next values
endloop jmp * ;this is equivalent to
;label jmp label
;and is therefore a never-ending,
;empty loop
;*************************************************************

;END OF THE SIMPLE PROGRAM

;*************************************************************

2.2 Assembling the Program

The following sections describe the format of the assembler command, list the assembler
special characters and directives, and give instructions to assemble the example program.

2.2.1 Assembler Command Format

The Motorola DSP assembler isincluded with the DSP56303EVM on the Motorola Tools
CD and can beinstaled by following the instructions in the “Read Me” file on the CD.
The Motorola DSP assembler is a program that translates assembly language source
statements into object programs compati ble with the DSP56303. The general format of the
command line to invoke the assembler is

asm56300 [options] <filenames>

where asm56300 is the name of the Motorola DSP assembler program, and <filenames>
isalist of the assembly language programs to be assembled.

Example Test Program 2-5
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2.2.2 Assembler Options

Table 2-1 describes the assembler options. To avoid ambiguity, the option arguments
should immediately follow the option letter with no blanks between them.

Table 2-1. Assembler Options

Option

Description

Puts the assembler into absolute mode and generates an absolute object file when the -B
command line option is given. By default, the assembler produces a relocatable object file
that is subsequently processed by the Motorola DSP linker.

-B<obifil>

Specifies that an object file is to be created for assembler output. <objfil> can be any legal
operating system filename, including an optional pathname. The type of object file depends
on the assembler operation mode. If the -A option is supplied on the command line, the
assembler operates in absolute mode and generates an absolute object (.cld) file. If there
is no -A option, the assembler operates in relative mode and creates a relocatable object
(.cln) file. If the -B option is not specified, the assembler does not generate an object file. If
no <obiffil> is specified, the assembler uses the basename (filename without extension) of
the first filename encountered in the source input file list and appends the appropriate file
type (.cln or.cld) to the basename. The -B option should be specified only once.

Example: asm56300 -Bfilter main.asm fft.asm fio.asm

This example assembles the files main.asm, fft.asm, and fio.asm together to produce the
relocatable object file filter.cln.

-D <symbol>
<string>

Replaces all occurrences of <symbol> with <string> in the source files to be assembled.
Example: asm56300 -DPOINTS 16 prog.asm

Replaces all occurrences of the symbol POINTS in the program prog.asm by the string
16

-EA<errfil> or
-EW<errfil>

Allows the standard error output file to be reassigned on hosts that do not support error
output redirection from the command line. <errfil> must be present as an argument but can
be any legal operating system filename, including an optional pathname. The -EA option
causes the standard error stream to be written to <errfil>; if <errfil> exists, the output
stream is appended to the end of the file. The -EW option also writes the standard error
stream to <errfil>; if <errfil> exists, it is overwritten.

Example: asm56300 -EWerrors prog.asm

Redirects the standard output to the file errors. If the file already exists, it is overwritten.

-F<ardfil>

Indicates that the assembler should read command line input from <argfil>, which can be
any legal operation system filename, including an optional pathname. <argfil> is a text file
containing further options, arguments, and filenames to be passed to the assembler. The
arguments in the file need to be separated only by white space. A semicolon on a line
following white space makes the rest of the line a comment.

Example: asm56300 -Fopts.cmd

Invokes the assembler and takes the command line options and source filenames from the
command file opts.cmd.

DSP56303EVM User's Manual

For More Information On This Product,
Go to: www.freescale.com




Freescale Semiconductor, Inc.
Assembling the Program

Table 2-1. Assembler Options (Continued)

Option

Description

Sends the source file line number information to the object file. This option is valid only in
conjunction with the -B command line option. Debuggers can use the generated line
number information to provide source-level debugging.

Example: asm56300 -B -Gmyprog.asm

Assembles the file myprog.asm and sends the source file line number information to the
resulting object file myprog.cin.

-l<pathname>

Causes the assembler to look in the directory defined by <pathname> for any include file
not found in the current directory. <pathname> can be any legal operating system
pathname.

Example: asm56300 -I\project\ testprog

Uses IBM PC pathname conventions and causes the assembler to prefix any include files
not found in the current directory with the \project\ pathname.

-L<Istfil>

Specifies that a listing file is to be created for assembler output. <lIstfil> can be any legal
operating system filename, including an optional pathname. If no <lIstfil> is specified, the
assembler uses the basename (filename without extension) of the first filename
encountered in the source input file list and appends .Ist to the basename. The -L option is
specified only once.

Example: asm56300 -L filter.asm gauss.asm

Assembles the files filter.asm and gauss.asm together to produce a listing file. Because no
filename is given, the output file is named using the basename of the first source file, in this
case filter, and the listing file is called filter.Ist.

-M<pathname>

Causes the assembler to look in the directory defined by <pathname> for any macro file not
found in the current directory. <pathname> can be any legal operating system pathname.

Example: asm56300 -Mfftlib\ trans.asm

Uses IBM PC pathname conventions and causes the assembler to look in the fftlib
subdirectory of the current directory for a file with the name of the currently invoked macro
found in the source file, trans.asm.

Causes the assembler to report assembly progress to the standard error output stream.

Causes the assembler to strip symbol information from the absolute load file. Normally
symbol information is retained in the object file for symbolic references purposes. This
option is valid only with the -A and -B options.

Note: Multiple options can be used. A typical string might be as follows:

Example: asm56300 -A -B -L -G filename.asm
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2.2.3 Assembler Directives

In addition to the DSP56303 instruction set, the assembly programs can contain
mnemonic directives that specify auxiliary actions to be performed by the assembler.
These are the assembler directives. These directives are not always trandated into
machine language. The following sections briefly describe the various types of assembler
directives.

2.2.3.1 Assembler Significant Characters
The following one-and two-character sequences are significant to the assembler:

; Comment delimiter

;; Unreported comment delimiter

\ Line continuation character or macro dummy argument concatenation operator
? Macro value substitution operator

% Macro hex value substitution operator

A Macro local 1abel override operator

“ Macro string delimiter or quoted string DEFINE expansion character
@ Function delimiter

* Location counter substitution

++ String concatenation operator

[] Substring delimiter

<< 1/0 short addressing mode force operator

< Short addressing mode force operator

> Long addressing mode force operator

# Immediate addressing mode operator

#< Immediate short addressing mode force operator

#> Immediate long addressing mode force operator
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2.2.3.2 Assembly Control

The directives used for assembly control are as follows:

COMMENT
DEFINE
END
FAIL
FORCE
HIMEM
INCLUDE
LOMEM
MODE
MSG
ORG
RADIX
RDIRECT
SCSIMP
SCSREG
UNDEF
WARN

Start comment lines

Define substitution string

End of source program
Programmer-generated error message

Set operand forcing mode

Set high memory bounds

Include secondary file

Set low memory bounds

Change relocation mode
Programmer-generated message

Initialize memory space and location counters
Change input radix for constants

Remove directive or mnemonic from table
Set structured control branching mode
Reassign structured control statement registers
Undefine DEFINE symbol
Programmer-generated warning

2.2.3.3 Symbol Definition

The directives used to control symbol definition are as follows:

ENDSEC
EQU
GLOBAL
GSET
LOCAL
SECTION
SET
XDEF
XREF

End section

Equate symbol to avaue

Global section symbol declaration
Set global symbol to avalue
Local section symbol declaration
Start section

Set symbol to avalue

External section symbol definition
External section symbol reference
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2.2.3.4 Data Definition/Storage Allocation
The directives to control constant data definition and storage allocation are as follows:

BADDR— Set buffer address
BSB— Block storage bit-reverse

BSC Block storage of constant
BSM Block storage modulo
BUFFER Start buffer

DC Define constant

DCB Define constant byte

DS Define storage

DSM Define modulo storage
DSR Define reverse carry storage
ENDBUF End buffer

2.2.3.5 Listing Control and Options

The directives to control the output listing are as follows:

LIST List the assembly

LSTCOL Set listing field widths
NOLIST Stop assembly listing

OPT Assembler options

PAGE Top of page/size page
PRCTL Send control string to printer
STITLE Initialize program subtitle
TABS Set listing tab stops

TITLE Initialize program title
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2.2.3.6 Object File Control

The directives for control of the object file are as follows:

COBJ
IDENT
SYMOBJ

Comment object code
Object code identification record

Write symbol information to object file

2.2.3.7 Macros and Conditional Assembly

The directives for macros and conditional assembly are as follows:

DUP
DUPA
DUPC
DUPF
ENDIF
ENDM
EXITM
IF
MACLIB
MACRO
PMACRO

Duplicate sequence of source lines
Duplicate sequence with arguments
Duplicate sequence with characters
Duplicate sequencein loop

End of conditional assembly

End of macro definition

Exit macro

Conditional assembly directive
Macro library

Macro definition

Purge macro definition

2.2.3.8 Structured Programming

The directives for structured programming are as follows:

.BREAK
.CONTINUE
.ELSE
.ENDF
.ENDI
.ENDL
.ENDW
.FOR

IF

Exit from structured loop construct
Continue next iteration of structured loop
Perform following statements when .IF false
End of .FOR loop

End of .IF condition

End of hardware loop

End of .WHILE loop

Begin .FOR loop

Begin .IF condition

Example Test Program
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.LOOP Begin hardware loop
.REPEAT Begin .REPEAT loop
UNTIL End of .REPEAT loop
WHILE Begin .WHILE loop

2.2.4 Assembling the Example Program

The assembler isan MS-DOS based program; thus, to use the assembler you must exit
Windows or open an MS-DOS Prompt Window. To assemble the exa