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DEVELOPMENT SYSTEM FOR DIGITAL SIGNAL PROCESSING APPLICATIONS
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single-chip DSPs perform operations

commonly used in signal processing, such The dedicated hardware, shown in
as multiplying/accumulating with memory figure 1 has 32 kwords of RAM program
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analog to digital converter based on
Burr-Brown s PCM75 (16 bits resolution and
convertion time of 17 us ), a digital to
analog converter based on Burr-Brown s
PCM53-V (16 bits resolution , 3 pus
settling time and slew rate of 10 V/us), a

keyboard and a display.

A monitor/debugger has been
developed to act as the environment for
developing small applications and

debugging DSP programs in general. It is
split in two programs: the first, written
in TMS320 Assembly 1is stored in the 32
kword EPROM of the dedicate hardware. The
other part, developed to run on the host
computer, acts as the programing/debugging
environment. The communication between the
host computer and the DSP board is via a
serial link.

The flowchart in figure 2 shows the
development steps of a project using the
station.
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FIGURE 2 - DEVELOPMENT STEPS

The programs of digital signal
processing to be executed by the TMS320C25
are developed on the host computer in
TMS320 Assembly language and assembled
using the Texas Instruments XASM25.EXE
assembler. A library of routines for DSP
was developed, and the individual routines
can be <called by the application program
and linked to it using the Texas
Instruments LINKER.EXE program.

Once the DSP program is assembled
and 1linked, it may be loaded in RAM or
stored in the EPROM of the dedicated
hardware. As a matter of fact, the first
form 1is an intermediate phase of the

latter, namely, the application software
is tested/debugged in RAM prior to storing
it 1in EPROM, thus avoiding the need of
reloading the application software every
time the dedicated hardware is turned on.
For some kinds of uses where one needs to
change the application program in order to

implement several applications using the
same dedicated hardware, it may be
necessary to keep monitor/debugger
program in EPROM , loading each
application on the RAM.

To test small routines a 1line-
assembler was developed into the monitor
/debugger environment. There is also a
command to disassemble the code contained

in the memory of the dedicated hardware,
showing it in a mnemonic form. This
command permits, among other things, a
final visualization of a routine assembled
and loaded by the line-assembler.

The execution of application
programs on the monitor/debugger is
realized by branching the execution to the
beginning of the program to be tested.
Software breakpoints are available and
there 1is also the option to execute the
program instruction by instruction showing

the contents of internal register and/or
memory positions previously set.
APPLICATION
To example one of several
applications of developed station was
implemented a real time audio signal
spectrum analyzer, according to the
di i .
iagram of figure 3 SCOPE
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FIGURE 3 - AUDIO SPECTRUM ANALYZER

An audio signal is sampled (256
samples) and the TMS320C25 performs a
Cooley-Turey 128 points, radix-2, DIF FFT
(2). The result is the 128-points power
spectrum which is showed on an
oscilloscope.
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