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Logic Levels Lab 1EECT112 – 50C 
 

 

Lab 1 – Logic Levels 

 

Names: ___Jose Alberto Tapia_____, ____ Juddo Abaker _____ 

Date: ____9/8/17_________ 

 

The purpose of this lab is to: 

Learn how to create logic levels for digital circuits using switches and resistors.   

 

Select four 10kohm resistors. 

Measure and record the resistance of each resistor.  

  

Equipment needed: 

 

1 – Digital Multimeter 

4 – 10Kohm  

1 – 4 position dip switch 

 

Using Multisim simulate Figure 1 for each voltage level and record in Table 1.  Then build and test and measure each voltage level and 

record in Table 1  

 

 
Figure 1- Lab 1 Schematic 

 

 

 

Observations:___Resistors: 10.016 K, 9.874 K, 9.701 K, 9.875 K. 

___________________________________________________________________________________________We observed how in a 

simulated environment, the values tend to neglect any other variables that could affect the outcome. Meanwhile, in the lab we noticed 

how values tend to change with what the professor says is the result of variable such as friction or heat that tends to change the 

measured voltage coming from the resistors. 

________________________________________________________________________________________________________________
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VCVBVA VD

 Simulated Test 

 Open Closed Open Closed 

VA  5 V 0 V  5.03 V   0 V  

VB  5 V  0 V  5.03 V  0 V 

VC  0 V  5 V  0 V  5.03 V 

VD  0 V  5 V  0 V  4.97 V 

Table 1 (Simulation vs Test) 
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calculation

2 1 0 210

200 10 0



calculation2.

2 1 0 210

200 10 0

1 0 0

4 2 1

4 0 0

100



Lecture(2)a-11

lecture2a-11

0 0 0 0 0000 0 0

0 0 0 1 0001 1 1

0 0 1 0 0010 2 2

0 0 1 1 0011 3 3

0 1 0 0 0100 4 4

0 1 0 1 0101 5 5

0 1 1 0 0110 6 6

0 1 1 1 0111 7 7

1 0 0 0 1000 8 8

1 0 0 1 1001 9 9

1 0 1 0 1010 10 A

1 0 1 1 1011 11 B

1 1 0 0 1100 12 C

1 1 0 1 1101 13 D

1 1 1 0 1110 14 E

1 1 1 1 1111 15 F



Lecture(1)silde(20)

2 1 0 210

200 10 0

1 0 0

4 2 1

4 0 0

100



Lecture(1)slide(21)

8 4 2 1 Decimal value Binary Decimal Octal Hexadecimal

0 0 0 0 0 0000 0 00 00

0 0 0 1 1 0001 1 01 01

0 0 1 0 2 0010 2 02 02

0 0 1 1 3 0011 3 03 03

0 1 0 0 4 0100 4 04 04

0 1 0 1 5 0101 5 05 05

0 1 1 0 6 0110 6 06 06

0 1 1 1 7 0111 7 07 07

1 0 0 0 8 1000 8 10 08

1 0 0 1 9 1001 9 11 09

1 0 1 0 10 1010 10 12 0A

1 0 1 1 11 1011 11 13 0B

1 1 0 0 12 1100 12 14 0C

1 1 0 1 13 1101 13 15 0D

1 1 1 0 14 1110 14 16 0E

1 1 1 1 15 1111 15 17 0F
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Lecture(2)

lecture2a-1

1 0 0 1 1

16 8 4 2 1

16 0 0 2 1

19

lecture 2a-1 -2 lecture2a-3

1 1 0 1 1 1 0 1 1 0 1 0 1

16 8 4 2 1 128 64 32 16 8 4 2 1

16 8 0 2 1 27 128 0 32 16 0 4 0 1 181

11011=27 10110101=181

lecture2a-4 lecture2a-5

1 0 1 1 0 0 1 0 0 1 1 0 0

32 0 8 4 0 1 45 64 0 0 8 4 0 0 76

lecture2a-6 lecture2a-7

45 101101 76 1001100



Lecure2a(12)

lectuer2a-12 (HEX-DEC)

848

3 5 6

256 16 1

768 80 6 854

356

848

2 A F

2 10 15

256 16 1

512 160 15 687

2AF

1 B C 2

11 12 2

256 16 1

192 2 194

C2



Lab(3) – Logic Gates
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Gate1-6 calculation

ckt1 or Gate ckt2 AND Gate ckt3 NAND Gate ckt4 Nor Gate ckt5 XOR Gate ckt6 X NOR Gate

A B out A B out A B out A B out A B out A B out

0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1

0 1 1 0 1 0 0 1 1 0 1 0 0 1 1 0 1 0

1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 0

1 0 1 1 0 1 1 0 0 1 0 0 1 0 0 1 0 1



Gate(3)
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Mid-T-part2
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Mid-T-part3



Lab(4)-test

S1 S2 S3 1*2 (1*2)+3

0 0 0 0 0 FALSE

0 0 1 0 1 TRUE

0 1 0 0 0 FALSE

0 1 1 0 1 TRUE

1 0 0 0 0 FALSE

1 0 1 0 1 TRUE

1 1 0 1 1 TRUE

1 1 1 1 1 TRUE

S1 S2 S3 1+2 (1+2)*3

0 0 0 0 0 FALSE

0 0 1 0 0 FALSE

0 1 0 1 0 FALSE

0 1 1 1 1 TRUE

1 0 0 1 0 FALSE

1 0 1 1 1 TRUE

1 1 0 1 0 FALSE

1 1 1 1 1 TRUE



Mid-T-part5





Lecture-b4

A B X B' B

0 0 1 A'B' A' 1 0 ̅̅̅̅̅̅
̅̅̅
_

0 1 0 A 0 1

1 0 0 [X=A'B'+AB]

1 1 1 AB

A B C D X C'D' C'D CD CD'

0 0 0 0 0 A'B' 0 1 0 0

0 0 0 1 1 A'B' 0 1 0 0

0 0 1 0 0 A'B'C'D AB 0 1 1 0

0 0 1 1 0 AB' 0 0 0 0

0 1 0 0 0

0 1 0 1 1

0 1 1 0 0 A'BC'D [X=A'B'C'D+A'BC'D+ABC'D+ABCD]

0 1 1 1 0

1 0 0 0 0

1 0 0 1 0

1 0 1 0 0

1 0 1 1 0

1 1 0 0 0

1 1 0 1 1 ABC'D

1 1 1 0 0

1 1 1 1 1 ABCD
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Lab 7 – Circuit Reduction (Part 1
EECT112 
 

Lab 7 – Circuit Reduction (Part 1) 

 

Names: Brett Barnett, Steve Kepler, Judd Abaker 

Date: 27 October 2017  

            

 

The purpose of this lab is to: 

Learn how to reduce a circuit design down to the smallest size using the 17 Theorems and Karnaugh 

maps. Part 2 will explore how to reduce the circuit.  

 

Select two 10kohm resistors. 

Measure and record the resistance of each resistor.  

 

Equipment needed: 

 

1 – Digital Multimeter 

3 – 10Kohm 

1 – 4 position dip switch 

1 – 74LS04 Hex Inverter 

1 – 74LS00 Quad NAND 

1 – 74LS11 Triple 3 input AND 

1 – 74LS32 Quad OR 

 

Using Multisim simulate Figure 1 for each input and record in Table 1.  Then build and test circuit and 

record in Table 1  
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Lecture(4)slide(5)

leture (4) slide(5)

A B C Output 1 Output 2

0 0 0 0 0

0 0 1 0 0

0 1 0 0 0

0 1 1 0 0

1 0 0 0 0

1 0 1 0 0

1 1 0 1 1

1 1 1 0 0



Lab 8 – Circuit Reduction (Part 2)

EECT112 
 

Lab 8 – Circuit Reduction (Part 2) 

 

Names: Juddo Abaker, Brett Barnett, Steve Kepler 

Date: 10 November 2017 

 

The purpose of this lab is to: 

Learn how to reduce a circuit design down to the smallest size using the 17 Theorems and Karnaugh 

maps. Part 2 will explore how to reduce the circuit. You will also need the results of Lab 7. 

 

Select three 10kohm resistors. 

Measure and record the resistance of each resistor.  

 

Equipment needed: 

 

1 – Digital Multimeter 

3 – 10Kohm 

1 – 4 position dip switch 

1 – 74LS04 Hex Inverter 

1 – 74LS08 Quad AND 

1 – 74LS32 Quad OR 

 

Using Multisim simulate Figure 1 for each input and record in Table 1.  Then build and test circuit and 

record in Table 1  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1- Lab 8 Schematic 

 



lecure4b

A B X B' B

0 0 1 A'B' A' 1 0 ̅̅̅̅̅̅
̅̅̅
_

0 1 0 A 0 1

1 0 0 [X=A'B'+AB]

1 1 1 AB

A B C D X C'D' C'D CD CD'

0 0 0 0 0 A'B' 0 1 0 0

0 0 0 1 1 A'B' 0 1 0 0

0 0 1 0 0 A'B'C'D AB 0 1 1 0

0 0 1 1 0 AB' 0 0 0 0

0 1 0 0 0

0 1 0 1 1

0 1 1 0 0 A'BC'D [X=A'B'C'D+A'BC'D+ABC'D+ABCD]

0 1 1 1 0

1 0 0 0 0

1 0 0 1 0

1 0 1 0 0

1 0 1 1 0

1 1 0 0 0

1 1 0 1 1 ABC'D

1 1 1 0 0

1 1 1 1 1 ABCD











Datasheets for all Parts used in this Lab Notebook







Lab9-1to 3 clock using JK Flops and 555 Timer





















































Lab9-Bit counter





Counter with flip-flops


