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Introduction

Our design project is going according to plan. We have already ordered a majority of the major
parts and are working diligently on the final aspects of our design. Pending the arrival of our
parts, we hope to begin modeling and building our circuits soon. Below is on outline of our
status concerning different aspects of the design, as well as an update on our scheduling, cost,
and new implementations that differ from our original proposal.

Microphone Array

We have decided on the Panasonic microphone WM-65A103 (Figure 1). This microphone is
unidirectional, very small, and accurate. The cost also played a part in our decision, as they are
only $1.83 each. Further the output seems to be impedance related, based on the load resister we
wish to implement. We are hoping/thinking that this will allow us to bypass the original design
of pre-amplification in our circuit. Our group has also considered the possibility of designing the
microphone array on a separate PCB, allowing for more modularity and ease of construction.
This would allow us to not worry about mounting the microphones on the controller, possibly
causing more aggravation due to the size of the microphones as well as implementing the sound
dampening ideas. We could utilize a 9-pin connector with a ribbon cable so connecting the two
boards would be easy and trouble-free. This is also a very critical aspect of our current design
stage, as we need the microphones to physically model and see the output on our O-Scope. This
would answer a lot of questions on amplification, rectification, etc. Although we have a good
idea of our other design theories, having the microphones physically modeled will assure us that

our design is working smoothly.



Filter Solution

While talking to Avens Signal, two options were presented for digitally programmable, tunable,
single supply filters. The first option was their $100 Frequency Filter Module. It represented all
of the requested functionality, but at a premium price. The vendor mentioned using a switched
capacitor, which could offer similar functionality at a fraction of the cost. A switched-capacitor
filter has a tunable center frequency, adjustable through a clock input. The center frequency is
then proportional to that inputted frequency. The filter that our team chose is the LMF100 from
National Semiconductor (Figure 2). It is operable with a single power supply and offers many
modes of simultaneous filtering. Our design mainly calls for the use of an adjustable band-pass
filter. The LMF100 datasheet details how to configure the device for our needs. With this
change in filtering design from our proposed design, a clock, counter, and 8:1 digital multiplexer
will be additionally required. The clock will drive the counter, so that the clock signal will be
halved at each bit, granting lower frequencies. These frequencies from the clock will then be
multiplexed to be the clock input to the LMF100 filter. The multiplexer will be controlled via
the microcontroller. This is also a design change, as the proposed design called for one bit

output from our PCB to the microcontroller, but is now 3 bits input from the microcontroller to

the PCB.
Sinusoidal Signal Rectification

In order to aid in the design of the rectifier, we modeled both a half-wave and full-wave rectifier
coupled with a low-pass filter using PSpice. We started with the simplest forms of each of these
rectifiers, tweaked resistance and capacitance values, and attempted to model the behavior of the
input signal as close to that of our microphones output. The following is an overview of what we

encountered during the process.



Problems

Two problems/questions we ran into during the simulations were:

1. What exactly is the behavior of the microphone signal going to resemble?

2. How can we simulate this behavior in PSpice?
For the first issue, we decided that in order to get a better idea of the signal, we would need to
physically test our microphones with an oscilloscope. We were assuming that the signal
generated would be a sinusoid around a constant dc voltage (Vy.s), oscillating anywhere between
ground and 2*V,.;. Once we receive our microphones, we will be able to get a better
understanding of this behavior.
Concerning how to simulate this signal, we used a sinusoidal frequency modulating voltage
source and altered its parameters to test different frequencies and signal levels. This could be a
valid method depending on whether our assumptions about the microphone signal above are

correct. Otherwise, we will have to derive other methods to simulate the behavior.

Half wave rectifier

The half wave rectifier proved to be the most feasible solution. It is a very simple design and it
accomplishes what we need. Figure 3 shows our half-wave rectifier model. Figure 4 shows the
voltage relationships between the input and output signals with a constant 4V signal around 400
Hz. The green line is the rectified output, and the red line is the simulated microphone input
signal. Figure 5 shows the voltage relationships between the input and output signals with a
smaller input frequency of 70 Hz. The smaller frequencies demonstrate the worst case for
rectification purposes since the capacitor has more time to lose its charge. Again, the green line

is the rectified output, and the red line is the simulated microphone input signal.



Full wave rectifier
Our full wave rectifier design proved to be an illegitimate solution since it requires an AC
voltage input around oscillating around ground. Figure 6 shows our full-wave rectifier model.

PCB Generation

We have decided on the PureSoft’s EAGLE 4.0 (http://www.puresoft.co.uk/eagle/) printed
circuit board design software. This software appears to be easy to use. Powerful, and allows for
a free trial version to download. We believe the trial version will allow us to design our board,
without the need for purchasing the full version. Once this is accomplished, we will use the

resources Prof. Gutierrez-Osuna has provided us to get it built.

Robot

The robot our group decided on is the Mark III (Figure 7). It is small, expandable, and is serial
port programmable. One of the main reasons that we chose this robot is that it is much cheaper
than other robots we were considering. Also, our advisors had recommended we go with the
Mark IIT because many of the other design groups were using Boebots. This robot also features
both analog and digital inputs which could possible be used to bypass the need for A/D
converters in our initial design. Unlike other robots we looked at, the Mark III is programmable
in C. We also purchased an upgrade for the robot that includes OOPicll+ and more memory.

The robot has already been ordered and we should receive it soon.



Schedule/Order Status

As far as our initial scheduling goes, we are right on time with our initial proposed work
schedule (Figure 8). We have already ordered the robot, the microphones need for our
microphone array, some sample IC’s, the sound dampening foam, and other parts need for
construction. The only parts we have yet to order are just resistors and capacitors needed for our
filter and construction of the signal rectifier. We will get these parts either from the EE Lab on
campus or purchase them at Radio Shack. Figure 9 shows our working parts list of what we

have ordered and what we plan to get.



Panasonlc Microphone Cartridges

Unidirectional Back Electret
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Figure 1 — Panasonic Microphone
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&Nﬂtional Semiconductor

LMF100
High Performance Dual Switched Capacitor Filter
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high performance switchad capacitor filters. With anextemal  yiges greatly improved performance.
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first-order filtering functions can be realized by sach filtar
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Figure 2 — Switched Capacitor Filter
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Half Wave Rectifier

D1
™~
L1

D1N4002

CF




as
D U(UL) = U(U2:+)

Figure 5

Full Wave Recdtifier

D1N4002 &/®
P's M PN PN
D2
+ D1 N4002Z§ S D1N4002
@ Vac D1 D& oL
= D3
#/@ D1N4002

Figure 6



Figure 7 — Mark III Robot
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Figure 8 — Updated Gantt Chart
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www.digikey.com

Navigate to online ordering and enter quantity and part number
Telephone: 800-344-4539
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Figure 9 — Working Parts List




