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LAB 2 TUTORIAL 
FUNCTION IMPLEMENTATION AND MINIMIZATION 

OVERVIEW 

 In this tutorial we will build on the circuit implemented in Lab 1 to: 

1. Design, build and test a logic function F1 using the Karnaugh map method. We are 

required to use only NAND gates (4012BP_5V components) and inverters 

(4009BCP_5V components). 

F1 = (2, 7, 9, 12, 13, 14, 15). 

2. The inputs to F1 are the outputs of the counter from the Lab1 circuit Q0, Q1, Q2, Q3. 

3. We are required to use an LED with a resistor in series to show the output F1 for all 

conditions. (i.e. The net F1 should be 1 for values of Q3, Q2, Q1, Q0 corresponding 

to 2, 7, 9, 12, 13, 14, and 15; and 0 otherwise. 
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PROCEDURE 

1. Schematic Design 

 Please follow the following instructions to construct the circuit shown in Figure 1: 

1. Create a new folder “Lab2” in your “BME328” folder. 

2. Open NI Multisim 14.2. 

3. From Multisim open your lab 1 design “Lab1.ms14”. 

4. Save a copy of “Lab1.ms14” as “Lab2.ms14” in your “Lab2” folder. 

5. Modify “Lab2.ms14” as illustrated in Figure 1. 

 

 

Figure 1 
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2. Simulations 

 Before we simulate, we need to label the nets that we wish to simulate. To label a net: 

1. Double click on each of the wires highlighted in Figure 2. 

2. Then change the “Preferred net name” field as illustrated in Figure 4 (i.e Vout555, 

etc…) 

Save your design. 

 

 

Figure 2 

 

  

Label as: 

Vout555 

Label each of these 4 wires 

as: Q0, Q1, Q2, Q3 

respectively (top to bottom).  

Label each of these 8 wires 

as: A, B, C, D, E, F, G 

respectively (top to bottom).  Label as: 

F1 
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 To simulate the design: 

1. Click on “Simulate” located at the top left of your Multisim window. 

2. Then click on “Analyses and Simulation.” 

3. Follow steps 1 to 7 outlined in Figure 3 and Figure 4. 

4. Compare your results to Figure 5. 

 

 

Figure 3 
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Figure 4 
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Figure 5 


