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A microelectrode array (sdwtp://www.multichannelsystems.conig essentially a Petri dish with an
array of microelectrodes plated onto the bottorthefdish. Neurons, grown on top of these eleciode
connect to one another to form biological neur&voeks. These electrodes are used to measure and
stimulate the electrical activity of these neuretworks to study the effects of pharmacologicahtge
network formation, learning mechanisms, etc. [1]

Neurons (and electrodes) are bathed in a solugorssary for neuron growth and function. A refeeen
electrode placed in the solution is consideredetthle signal ground. Electrodes enable measurevhent
extracellular voltages with respect to the refeeemade.

Assume that the electrode voltages are sinusoilalpgak-to-peak voltage 100uV with frequencies
ranging from 30 Hz — 3 kHz. Also assume that etetgts can have a DC offset ranging from -100mV to
100mV. Your electrode preamplifier must provideottage gain of 50 V/V while blocking any DC
component. Assume that the electrode can be nobdsla voltage source with an output resistance of
100 K2 (see [2] for a more complete discussion of thedees). The design must utilize a Linear
Technology LT1167 instrumentation amplifier.

a. Based on the above description, develop a lisuahtjtative specifications for your
preamplifier. What is your recommendation for aneptable CMRR? You need not worry
about the upper frequency of the amplifier passdbarater project will add a suitable low-
pass filter.

b. Design your preamplifier around the LT1167 instratagion amplifier (you will need to read
the LT1167 datasheet).

c. Use only standard value components. You must igiek2y (digikey.com) as the parts
provider. Provide a spreadsheet that lists atsp@escription and Digi-Key part number),
cost per part, and total cost for your design.

d. Use LTspice to test your design to insure thagdicifications are met.

e. Evaluate the CMRR performance of your preamplifi®ng LTspice.

f. Prepare a report that summarizes your design ahatdies all requested information.

This project was inspired by previous work [3, 4].

Reminders

1. Projects are to be completed on an individual basis

2. You may NOT use any references other than your tefdrences cited in the project description, or
references cited in the syllabus to complete ttogept. If you use one of these sources, CITE the
source!
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