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Lab 2: Circuits with Resistors

Perform the following experiments. Provide answers to all of the indicated quantities
on a separate sheet of paper. Have an instructor initial the completion of each num-
bered problem. Attach this sheet to the front of your solutions page.

The Analog Discovery should be used for all of the experiments. The lecture video
recorded just before this lab begins will serve as documentation on how to use the
Analog Discovery for DC measurements, including the output of the needed +5v.

Lab Experiments

1. Series/parallel Circuit: Construct on your solderless breadboard the following
circuit. You will need to use hookup wire to connect points to common.

Wires used in Lab 2
have red arrows
Note: Only one ground
is needed, but you have
four options.

Note: Sketch is 
from Analog Dis-
covery 1, but con-
nections are 
unchanged on the 
Analog Discovery 
2.
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ECE 3001 Lab 2: Circuits with Resistors

(a) Measure  and  using the Analog Discovery. Compare your measured results to a cor-
responding LTspice model.

(b) Measure  and  using ohms law by assuming the  and  take on the true theoreti-
cal values. Again compare with LTspice.

(c) Determine the input resistance to the circuit under test, . Compare this result to the
theoretical value  and an LTspice model, .

2. Resistor Cube: The theory of the resistor cube can be found in the document resis-
tor_cube.pdf (handed out in class). Read this document. The final result is resistance
between two terminals, as shown below, is

where  is the common resistance for each cube edge.
(a) What is the theoretical resistance, , of your cube?
(b) Build up an LTspice model of the cube and verify using Ohms Law that the resistance is

indeed . Call this value . I suggest you make the model match a close as
possible to the physical circuit you will be testing in (b).

(c) Attach wires to your cube as shown below:

Note: To measure resistance using just the Analog Discovery we resort to measuring the
voltage drop across the 1% resistor (R1_1%) using the supplied voltmeter to obtain an
estimate of the current flowing into the circuit, . The voltage across the input ter-

minals is .

Measure the equivalent resistance, , of the cube looking into terminals 1 and 2 as

described above.
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ECE 3001 Lab 2: Circuits with Resistors

3. Potentiometer Circuit with Sinewave: Consider the simple potentiometer (POT) level con-
trol circuit shown below:

In this exercise you will be using the function generator to produce an amplitude scaled ver-
sion of a 5kHz input sinusoid. In the model the 8k and 2k values correspond to a particular set-
ting of the POT. In the actual circuit you just move the knob to change the effective values of

 and . Keep in mind for the LTspice model that .
(a) Set up the test equipment, that included getting both the function generator and scope

instruments up and running. Note: Close the power supply and voltmeter apps first. Set
the function generator AWG1 to produce a 1v peak 5 kHz sinusoid. Capture a waveform
screenshot of the input waveform (in) for your solutions page. Have an instructor verify
and initial HERE __________ 

(b) With scope channel one still connected to the input (in) connect scope channel 2 to the
output (out). Adjust the POT so that the output (out) waveform is 800mv peak. Capture a
waveform screenshot of the input/output waveforms for your solutions page. Have an
instructor verify and initial HERE __________. What are the nominal values of  and

 that produce this output?
(c) Repeat (b) with the POT adjusted to produce and output (out) of 100 mv peak. Have an

instructor verify and initial HERE __________. What are the nominal values of  and
 that produce this output?

(d) Configure AWG1 to produce a 1v peak sinusoid at frequency of your choice on the inter-
val 1kHz to 5kHz interfaced to the headphone jack via the 10k potentiometer as shown
below. Plugin earbuds and verify to the instructor with a demo and initial HERE _______.

Carefully shut down all your test equipment and pull attached wires so you can neatly stow the
Analog Discovery and your solderless breadboard for another day in the lab.
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