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RESISTOR COLOR CODE AND USE OF OHMMETER

	Materials:
	Elvis, (5) resistors (assorted values), (1) 1 k potentiometer,  length of wire


Introduction: 

The National Instruments Educational Laboratory Virtual Instrumentation Suite (NT ELVIS) is a LabView and computer based design and prototyping environment. NI ELVIS consists of a custom-designed bench top workstation, a prototyping board, a multifunction data acquisition device, and LabVIEW based virtual instruments, This combination provides an integrated, modular instrumentation platform that has comparable functionality to the DMM, Oscilloscope, Function Generator, and Power Supply found on the laboratory workbench. 
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Figure 1.  Overall NI Elvis System

The NI ELVIS Workstation can be controlled either via manual dials on the stations front or through software virtual instruments. The NI ELVIS software suite contains virtual instruments that enable the NI ELVIS workstation to perfonn functions similar to a number of much more expensive instruments. This lab provides an introduction to NI Elvis workspace environment. This environment consists of the following two components: 

1. Bench top hardware workspace for building circuits. 
2. NI Elvis Software interface consisting of Soft Front Panel (SFP) instruments. 
The NI Elvis software also includes additional LabView VIs for custom control and access to the features of NI Elvis hardware workspace. 
Data

	Characteristics
	Resistor Number

	
	1
	2
	3
	4
	5

	1st Color
	
	
	
	
	

	2nd Color
	
	
	
	
	

	3rd Color
	
	
	
	
	

	4th Color
	
	
	
	
	

	Coded Value
	
	
	
	
	

	Coded Tolerance %
	
	
	
	
	

	Measured Value
	
	
	
	
	

	Calculated Tolerance %
	
	
	
	
	


Table 1.  Resistor Measured vs. Color Coded Value

Procedure
1.  Select 5 different color coded resistors from the resistor draws.

2.  Fill in the appropriate colors in Table 1.

3.  Fill in the Coded Values in Table 1.
Complete the following steps to measure the resistor values using the NI Elvis environment.

4.  Ensure that the Power Supply to the prototype board has been switched off. (Refer to figure 2). Note that the system power is switched on. The system power switch is located at the back of the prototyping station.
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5.
Insert the resistor on the prototype board. 

6.  
Connect the two terminals of the resistor between Current-HI and Current-LO terminals (refer to figure 4) on the proto board as shown in figure 3.
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Fig. 3. Using Digital Multimeter SFP to measure value of a resistance. 
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Fig. 4. DMM Ports on the Elvis Prototype Board. 

6.
Apply power to the proto board by switching the Prototype Board Power switch to the up position. The three indicator LEDs +l5V, (15V and +5V should now be lit as show in the figure 5. 
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Fig. 5. Elvis Protoboard supply LEDs. 

7. 
Go to the program menu on your computer and launch the NI Elvis program. The interface should appear on your screen as shown in figure 6. This interface shows all the Virtual Soft Front Panels (SFP) available in NI Elvis. 
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Fig. 6. NI Elvis Software interface.
8.  
Click on the Digital Multimeter. This SFP can be used for a variety of operations.
9. 
A message box will open prompting you to use the Null operation for ensuring accuracy in DMM measurements. Read the message and click OK.
10. Click the Null button.
11. Click the Ohm button to use the Digital Voltmeter function (DMM-Ohm) to measure the value of the resistor. (If the Function Generator is in manual mode, the resistance and capacitance buttons are disabled. In order to control these buttons using the SFP, ensure that the manual mode is turned off on the workstation.) 
12.
Once the measurement is successful the output should appear as shown in figure 7. You have now successfully used the resistor ohm-meter with the NI Elvis SFP.
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Fig. 7. Digital Multimeter SFP indicating the resistance value

13.
Measure and record the value of each resistor in Table 1.

14. Calculate the actual tolerance of each resistor and circle the number of any resistors that are out of tolerance range.
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15.  Select one of the larger value resistors previously used and measure its ohmic value:



R =  



 ohms

16.  Measure and record the resistance of a piece of wire:




R = 



 ohms
17.  Connect the wire across the resistor as shown and measure the ohmic value of the combination.  Is this an open or short circuit?




R = 



 ohms
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18.  Cut the wire in half.  Do not let the cut pieces touch!
19.  Measure the ohmic value of the combination.  Is this an open or short circuit?




R = 



 ohms

Examine the potentiometer
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Circuit 2

20.  Orient the potentiometer as shown in Circuit 2 and identify terminals A, B, & C. With the shaft set as noted in Table 2, make the measurements requested and record in Table 2.
Data

	Shaft Setting
	Resistance in Ohms

	
	RAB
	RAC
	RBC
	RAC + RBC

	Full Clockwise (CW)
	
	
	
	

	Full Counterclockwise (CCW)
	
	
	
	

	Middle of Range
	
	
	
	



Table 2.  Potentiometer Measurements

21.  Set shaft to full counter clockwise.

22.  Connect the ohmmeter from terminal C to B.  

23.  Measure the minimum and maximum ohmic values as the shaft is rotated from full CCW to full CW.

Rmin =  



 ohms

Rmax =  



 ohms

QUESTIONS

1.  What is a short circuit?  an open circuit?
2.  What is the resistance of a short circuit?  an open circuit?
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