Electronic Instrumentation

ENGR-4300

Experiments & Projects

Experiment 1

Signals, Instrumentation, Basic Circuits and Capture/PSpice
Extra Equipment Required

· 2 DMM bench multimeters – THESE SHOULD BE ON THE CENTER TABLE

· 2 100 ohm 1 Watt resistors in parallel to make a 50 ohm 2Watt resistor

· Provide an array of extra batteries for Vbat and Rbat measurements (D, C, AA, AAA, watch, hearing aid, etc.)

Part D is optional: not graded but fun to look at if there is time 

For new IOBoard (Red2) changed signal labels:

A1+ = ADC1

A1- = ADC1-

A2+ = ADC2+

A2- = ADC2-

AWG1 = FG1 (Func Gen 1)

AWG2 = FG2 (Func Gen 2)

Experiment 2

Complex Impedance, Steady State Analysis, and Filters

Extra Equipment Required

· 2 DMM bench multimeters – THESE SHOULD BE ON THE CENTER TABLE

· 1 or 2 Handheld Impedance Bridge – THESE SHOULD BE ON THE CENTER TABLE
NOTE: use the DMM to measure the RESISTANCE of the inductor for better accuracy

Experiment 3

Inductors and Transformers

Extra Equipment Required

 2 DMM bench multimeters – THESE SHOULD BE ON THE CENTER TABLE

 Enameled Magnet Wire – Several spools of 26 and 28 AWG (save the more expensive 24 AWG for Project 1)

 PVC Tubes

 Sand paper and wood or plastic sanding blocks

 5 foot-long rulers

 Electrical tape is on the wire spool racks mounted on the wall at the front and back of the room

NOTE: there is a mark on the front wall indicating that it is 20 feet across the front glass wall to past the doorway

Diameters of wire (not including insulation): 28 AWG = 0.0126 in, 26 AWG = 0.0159 in, 24 AWG = 0.0201 in

Project 1

Instrumented Beakman’s Motor

Extra Equipment Required

· A Box of Wide Rubber Bands
· Several Boxes of Large Paper Clips

· Enameled Magnet Wire – Several spools of 24, 26 and 28 AWG (24 AWG is added for Project 1)

· PVC Tube (or paper tube), the pipe used for Exp 3 works

· Sand paper and wood or plastic sanding blocks

NOTE: a circular ceramic magnets has been added to the parts kits, 2 groups working together on projects will have 2 magnets available for the motor


Students need to provide their own D-Cell battery but some old ones may be available for them to borrow to get started
Experiment 4

Op-Amp Circuits

Extra Equipment Required

· NONE

NOTE: uA741 should work fine for this experiment, but it the chip in the kit are bad, replace them with an LF351


There is no PSpice model for the LF351 but for simulations the uA741 model will work fine

Experiment 5

Bridges, Potentiometers, and Harmonic Oscillation

Extra Equipment Required

 2 DMM bench multimeters – THESE SHOULD BE ON THE CENTER TABLE

 Instrumented Cantilever Beam (keep on cart from Jerry and store in networking closet through Project 2)

 Assorted weights & clamps - washers, binder clips (remove handles after mounting to eliminate clacking noise)

 1 or 2 Scales for weighing weights and clamps

NOTE: may place beams on the floor when obtaining plots to remove higher order effects from table vibrations


Use the Keithley 8050A DMM to measure the strain gage resistance – it displays more digits of precision than the others. Also, the resistance of strain gage only changes by about 1Ω from bending the beam up to down


Students may want to note the ID number of the beam used and grab the same one each time


This experiment is done in groups of 4 (2 pairs combined)

Project 2

Velocity Estimates

Extra Equipment Required

 2 DMM bench multimeters – THESE SHOULD BE ON THE CENTER TABLE

 Instrumented Cantilever Beam (keep on cart from Jerry and store in networking closet through Project 2)

 Accelerometer modules (return at the end of class)

 Small protoboards for mounting acceleration modules on beams (return at the end of class)

 Clamps (binder clips)

NOTE: Accelerometer modules are sensitive and power must be applied carefully. If a module is damaged, make sure the mounting board is saved for reuse.

Experiment 6

Electronic Switching

Extra Equipment Required

 2 DMM bench multimeters – THESE SHOULD BE ON THE CENTER TABLE

NOTE: The PSpice model for the 7404 inverter does some unexpected things. Instead of just switching the output from high to low at some point (around a 1 volt input) the output goes to 2V for inputs between ~0.8V and ~1.4V, and then goes all the way to a low 0V for inputs above 1.4V.


Students also have a hard time getting the collector, base, & emitter leads correct in circuits.

Experiment 7

Digital Logic Devices and the 555-Timer

Extra Equipment Required

 NONE

Project 3

Build a 555 Timer

Extra Equipment Required

 NONE

NOTE: Make sure students use MAX473 or other MAX equivalent op-amps in the circuits they build. uA741 op-amps will not work properly. They will still need to use the uA741 model in PSpice since no MAX models are available.


The flip-flop is implemented using NOR gates on a 7402. The transistors are only used in the PSpice simulation to keep the part count down for running on the free student version.

Experiment 8

Diodes

Extra Equipment Required

 4.7µF capacitors may be missing from kit and may need to be supplied

NOTE: There are 2 Zener diodes that may be interchanged for the experiment: 1N750 (4.7V) and 1N751 (5.1V). The only difference will be the small change in Zener voltage observed in measurements.

Project 4

Optical Communications Link

Extra Equipment Required

 1/8 inch mini stereo plugs are LOANED to the students for use with the audio input signal from laptops, etc.

NOTE: The last enhancement, smoothing, is optional.
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