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Abstract. Current data acquisition systems have a strong trend on transforming physical

signals retrieved from the environment to a digital form regardless of the loss of
information on acquired data due to the conversion process. Purely analog processors were

the beginning of computer sciences, but they were difficult to manipulate and program so

they were left aside even when they had very positive characteristics, like high-quality

signal and fast response. In this paper we describe a digitally programmable analog

module for signal processing vital signs, which goal is to provide high-quality digital

representation of analog signals into an entire user-interactive device. The module can be
programmed by using C language or by a friendly menu. The signal processing on the

module has a mode of operation that can be chosen to be purely analog or digital

depending on a particular application.

1 Introduction

The world we live in is analog. Through technology, we are able to detect, process

manipulate any signal generated by nature. Mainly, for storage and processing purpose

most commonly analog signals are converted into a digital format. In this form

information can be stored, displayed and manipulated to program several devices

actuators to respond on predefined levels of tolerance. As described by Tamcis Roska

[1], the ability to store programs and data was the key fact that promoted the stron

migration of processing to a digital form. However, purely analog signals that
transformed into digital format lose information, which could be important in sorm

implementations. The world is so digitally focused that many problems that could

solved by using simple analog circuits are solved by using high-level programming

more complex digital circuits.

The digital programming world has extended into hardware systems design to mal

implementations more versatile which accelerate the design process. Field Programmab!

Gate Arrays, for example, are being used more and more every day in computationa
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Fig. 3. VGA output of a post-processed mioelectric signal obtained using the differential inp

channel and Ag/CIAg electrodes placed on the biceps muscle of a human tester.

3.4 Output stage

Our system has a very accurate post-digital module attached to a digital-to-analc

converter with current-variations-based on radio frequency (RF) transmis
sions, puls

width modulation (PWM) and analog voltage level output. The set of output capabilities

for our application are designed to be supportive for wireless and long-wire

transmissions, as well as for coupling with other devices, microcontrollers and actuators.

Up to this point we have described an implementation that is ca
pable of processir

analog signals responding to constraints specified by the user with software. Then,

digitally post-process the signal output by the analog stage, provides a very flexible outp

section with current-variations-based and RF transmissions, PWM and analog voltag

level. Next we discuss results obtained with our module.

4 Results

We were able to integrate our design and manipulate signals received at external senso.

and transducers. We noticed some limitations on the detection levels for the digital mod

of operation, because we could only work with signals within a 5V limit. Beyond that,

system proved to be configurable for amplification gains between 0 and 10,000.

filtering stage worked properly above the band-pass bandwidth of 150 Hz. Digitz

treatment of signal was proven to work as expected for the signals we worked wit
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However, more work in refining the design is needed to fully interact with analog signals
that can vary from high positive to high negative levels.

5 Conclusions

The design described on this paper represents a very flexible tool for implementing bio-
electronic interfaces. It is built to merge the natural and artificial worlds into cooperative
inter-feedback applications. We developed an analog unit that can be programmed at high
level or configured using menus to provide an accurate processing unit. It integrates

features from both the analog and digital worlds, trying to create a specific purpose
system responding to the emerging development areas of organic-artificial interaction at
the macro level.

6 Future Works

We want to extend our work improving the programming limits and components of our

design to cover a wider set of applicative options. Later, we want to take our design into
an integrated circuit to have a single chip extremely flexible and programmable solution
for bio-electronic interface design and implementation.
The future of our project the creation of an application-specific integratedtargets

circuit (ASIC) which can be used to develop several applications by specifying constraints
with software and which can manipulate signals analogically. It can transform analog into

digital, if necessary, and include the features needed to merge natural with artificial
systems, everything one chip.
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