ELVIS Experiment #1 EEquivalent Circuits

Introduction:

The Nationd Ingruments Educationd Laboratory Virtud Ingrumentation Suite (NI-
ELVIS) isanintegrated set of electronics hardware that can be used to quickly build circuits and
measure thar outputs. The circuits are built on a prototyping boad tha has attached power
supplies and digital multi-meters. Throughoutthe quater, ELVIS will be used to demondrate
some of the abdract prindples taughtin MAE 140 usngreal circuits.

The first experiment this quater will test some propeties of a smple circuit, and then
verify tha a Th4a/enin equivalent of circuit has these same propeaties. Thesimple circuit we will
build will beavoltagedivider, illugrated in Figure 1.
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Figure 1: Circuit A, a simple voltage divider.

This circuit will be compared with its ThAsenin equivalent, illugtrated in Figure 2.
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Figure2: Circuit B, the ThZvenin equivalent of Circuit A.

Circuit Analysis:

To compare the circuits, we will measure the voltage VA of both circuits and confirm
tha they are the same. We will then apply a load to Circuit A and Circuit B, and measure
voltage VA on each circuit. Theload will congst of two resistorsin paalel, placed between VA
and ground. Thecircuits with theload attached are diagrammed in Figure 3 and Figure 4, bd ow.
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Figure3: Circuit A with aload
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Figure4: Circuit B with load

Circuit andysis predicts tha both circuits should have a voltage VA = 2.5V without the
load, and VA = 1.43V with the load attached. In this expeiment these voltages will be
measured, showing that Circuit A and Circuit B really are equivalent circuits, in tha they
respondto loadsin the same way.

I mplementation:

Prototyping boads (or (bread-boads) are square grids tha can be used to make
temporary electrical connections simply by inserting wires into the appropriate holes.
Interndly, the prototyping boad makes a connection between all wires along each row. The
columns designated by red and blue lines also are interndly connected, and are commonly
connected to a voltage source and to ground, respectively. On ELVIS, the prototyping boad is
extended on the sides to give access to built-in power supplies and measurement devices. Thisis
illugrated in Figure 5, bd ow.
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Figure5: ELVIS prototyping board



Figure 6, bdow, shows the layout of Circuit A and Circuit B on the ELVIS prototyping
boad. Circuit A is congructed by connecting two 1 kOhm resistors in series between a 5 Volt
supply and ground. The load is attached by placing the two load resistors in paralel between
rows 36 and 39 of the prototyping boad. Circuit B is congructed on the lower hdf of theboad
by connecting two 1 kOhm resistors in paralel between a 2.5 Volt supply and theload, which is
in turn connected to ground The two 1 kOhm resistors placed in parallel make an effective
resistance of 500 Ohms, which is the ThAsenin resistance called for by Circuit B.
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Figure6: Circuit layout on ELVIS



