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Basic Electricity
Overview
In this experiment, the student will connect a simple series DC circuit then take measurements for resistance, voltage, and current with a digital multimeter (DMM) and an analog volt-ohm-milliammeter (VOM).
Requirements
To meet all requirements for this lab, you must complete all activities, questions, critical thinking activities and questions, and observations and conclusions.  Compile all results into an APA formatted lab report and submit on line.
Course Objectives
· Demonstrate acceptable techniques to construct circuits from schematic drawings on solderless and/or solder type breadboards.
· Demonstrate ability to document a breadboard circuit:  test circuit operation
· Demonstrate knowledge of basic electronic components.
· Define/draw the schematic symbol and write the designating letter for electronic components, circuits and devices.
· Demonstrate proper operating techniques and evaluate for proper operation the following list of test equipment:  DC Power Supply and Digital Multimeter
· Demonstrate proper measurement techniques for voltage, current and resistance
Module Objectives
· Demonstrate ability to read a schematic to build a simple series circuit.
· Demonstrate ability to set up and take measurements with a digital multimeter.
· Demonstrate ability to set up and take voltage measurement with an analog multimeter.
· Demonstrate ability to set resistance multiplication factors and take measurements with an analog multimeter.
· Complete observations and conclusions for all activities.
· Write a lab report using APA format and submit online
Activities
1. Using a Digital Multimeter
2. Using an Analog Multimeter
3. Observations and Conclusions
1:  Using a Digital Multimeter (DMM)
Components & Equipment Needed
· Bread Board
· Wire (22 AWG)
· DC Power Supply
· DMM
· 7382 Bulb
· Resistors:  100 Ω, 1000 Ω, 100,000 Ω

Schematic
[image: ]
Notes
· When making measurements, always include the appropriate symbol for the unit of measurement (V, I, or Ω).   
· Measurements should be taken to the 3rd place after the decimal.  
· Leading zero’s are required for measurements less than one.
· Use engineering notation.  For review see Grob’s Basic Electronics, Introductory Chapter.  For example, if you get the result “40421.01289Ω ,” record your answer as “40.013 kΩ.” Or “0.00124963 A,” write this as “0.001 A” or “1 mA.”
Procedure
Step 1:	Preparing the Breadboard
· To connect the voltage and ground terminals to the breadboard unscrew the binding post nuts until you can see a small hole in the shaft.  

· Using about 3” of 22 AWG wire that has been stripped of about ¼” of insulator at each end, insert one end into the hole and tighten down the nut.  Insert the other end into the appropriate bus line.  Keeping wires color-coded can simplify things.  

· Use a small piece of wire (about 1”) to make a jumper.  Strip off both ends about ¼”.  You will need two of these: one for voltage and one for ground.  
· Insert one of the jumpers into the voltage (red) bus and the other end into the working area of the bread board.
Step 2:		Building the Circuit
· Insert the 7382 bulb so that one pin is in the same row as the jumper from the voltage bus and the other is in the next column.

· Insert the other jumper into the same row as the second pin of the 7382 bulb and the other end into the ground (blue) bus.
Step 3:  	Setting Up the Power Supply
· [image: ]If you are using a variable DC Power Supply, follow the manufacturer directions for your particular model to set it for an output of 9 V.  A typical Triple Output DC Power Supply as shown below is referenced in the following instructions.  

· Make sure the knobs on the power supply are turned all the way to the left (zero) and that it is set to Independent.  With this setting, you can use either side of the power supply.  

· Turn on the power supply and adjust the voltage knob until the CV (green) light clicks off and the CC (red) light clicks on.  Watching the voltage reading on the LED screen, continue adjusting knobs until it reads 10.0 V.  (C.V. means “Constant Voltage,” C.C. means “Constant Current.”)

· Turn off the power supply
[image: ]Step 4:	Connect the Power Supply to the  Breadboard
· A common breadboard, the Wish Board 204, is shown to the right.  Follow the manufacturer’s directions for your particular breadboard, or for similar breadboards, follow the directions below:

· Insert a red cable with banana plug into the POS (+) terminal of the Power Supply and the other end into the red terminal of the breadboard.  

· Insert a black cable with banana plug into the NEG (-) terminal of the Power Supply and the other end into the GND terminal of the breadboard.

· Do NOT turn on the power supply at this time.
Step 5:		Set up the DMM		
· When using a handheld DMM, remember to turn the dial to the appropriate setting (V, A, or Ω) and make sure it is set for DC circuits.  For bench models, as soon as the power is turned on, press the correct button depending on what you are measuring. 
 
· Insert the test leads into the proper jacks on the meter.  For voltage and resistance, the black lead goes to the “COM” and the red lead goes to “V/Ω.” For current, the black lead goes to “COM” and the red lead goes to the “A.”  Be aware that different meters will have different red jacks for current.  If there are two red jacks, one is normally labeled 200 mA or 2 A MAX and the other 20 A MAX.   For purposes of this course, there is no need to use the 20 A MAX jack as we will not be working with current amounts greater than 1 A.  
Step 6:		Measuring Resistance

· Before turning on the power supply, remove the bulb and measure the resistance between the leads.  Record the measurement in the table below.

· Return the bulb to the circuit and turn the power supply on (or connect the battery).  If the bulb does not light, review your circuit to ensure that there is continuity – make sure that the jumper wires are in the correct places to provide a closed path from the positive side of the power supply through the light bulb and back to the negative side of the power supply.
Step 7:		Measuring Voltage
· Using the DMM (bench or handheld), measure voltage and record below.  Measure the voltage across the bulb by using small jumpers that are inserted in the same rows as the bulb.  Because the rows are connected, the same amount of voltage will be measured across them.

Step 8:		Measuring Current
· Turn off the power supply, or disconnect the battery, and set up the circuit to measure Current following the steps below:

· Insert the DMM into the circuit by disconnecting the jumper between the positive bus and the light bulb.  Leave it plugged into the bus line, but unplugged from the bulb.

· Insert a jumper wire on the positive side of the light bulb

· The positive lead of the DMM will go to the jumper on the positive bus and the negative lead will go to the jumper on the positive side of the bulb.  Essentially, you have opened the circuit and have inserted the DMM into it.  The current will now flow from the power supply or battery, through the DMM, through the light bulb, and back to the power supply or battery.

· Before turning on the power supply, double check your set up to make sure that it is correct.  

· Record current in the table below.


	Activity 1:  Using a Digital Multimeter

	Resistance, Ω
	Voltage, V
	Current, mA

	
	
	



Step 9:		Put everything away and make sure the power supply and DMM are powered off. 

2:  Using an Analog Volt-Ohm Meter
For distance students with no access to a VOM, this activity may be excluded.  The directions below refer to a Simpson 260 VOM.  For other makes and models, please refer to the manufacturer’s instructions on how to properly set up the meter for measurement.  Due to the real possibility of damage to the meter, only measurement for voltage will be taken.    Because the bulb has low resistance and is also affected by the meter during resistance measurements, the three resistors will be used for resistance measurements.  
Components & Equipment Needed
· Same as for Activity 1
· Resistors:  100 Ω, 1000 Ω, 100,000 Ω
Schematic
· Same as for Activity #1
Procedure
Step 1:		Measuring Voltage with the VOM
· Set function switch at +DC

· Plug black lead into –COMMON jack and red lead into the + jack

· Set the correct range using the dial.

· If in doubt, always use the highest range setting to protect the meter

· Connect the black lead to the negative side of the circuit and the red lead to the positive side.

· Switch on the power supply.  

· Measure voltage and record below.  As with the digital multimeter, measure the voltage across the bulb by using small jumpers that are inserted in the same rows as the bulb.
V = 				


Step 2:		Measuring Resistors
· For this section, the circuit and power supply will not be used.  Instead, measure three resistors:  100 Ω, 10,000 Ω, and 100,000 Ω.  

· Turn range switch to appropriate range in the Ohms (R x 1=0-200 Ω, R x 100 = 200 – 20,000 Ω, R x 1000=readings above 20,000 Ω.

· Plug black lead into –COMMON jack and the red lead into the + jack

· Connect the ends of the leads together – if the reading is NOT zero, rotate the “ZERO OHMS” knob until it does.

· Set function switch at + DC or –DC

· Record the measurement in the table below.

· Repeat for each remaining resistor.  Remember, the meter must be zeroed for each new resistor range.


	Resistance, Ω

	100 Ω  = 

	10,000 Ω  =

	1,000,000 Ω  =



Step 3:		Put everything away and make sure power supply and met are powered off. 


3:  Observations & Conclusions
Describe what you observed throughout this lab and discuss what you can conclude from the results of these experiments.    
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