
 

EHB205E Introduction to Logic Design 

Homework 3 
Deadline: 17/12/2021 (before 9:30)  

 

 

1. LOGIC DESIGN WITH DECODERS AND MULTIPLEXERS  

a) Implement f(x1, x2, x3) = ∏ (0,1,3,6,7) by using a single 3-to-8 decoder and minimum number 

of NAND-2 gates. 

b) Implement f(x1, x2, x3, x4) = ∑ (3,5,6,7,10,11,12,13) by using a single 4-to-1 multiplexer and 

minimum number of NAND-2 gates. 

c) Implement f(x1, x2, x3, x4) = ∑ (0,1,4,7,10,13,15) by using a single 8-to-1 multiplexer and 

minimum number of NAND-2 gates. 

d) Implement a 16-to-1 multiplexer by using 4-to-1 multiplexers. 

 

 

2. SIMULATION WITH VHDL 

a) Create a new project as explained in your previous homework. 

b) Write a VHDL code for an AND gate. 

c) Add your “*.vhd” by “Add Sources”, “Add or create design sources” to your project. 

d) Make sure that “*.vhd” is your top module. You can change top module by right click 

to the module that you would like to implement and choose “Set as Top” from the list. 

Produce the RTL schematic of your AND gate. 

e) Write a “*_tb.vhd” as a testbench and add “*_tb.vhd” to your project by “Add 

Sources”, “Add or create simulation sources” to your project. 

f) Simulate your AND gate. 

g) Write a VHDL code for a NOT gate. 

h) Add your “*.vhd” by “Add Sources”, “Add or create design sources” to your project. 

i) Make sure that “*.vhd” is your top module. Produce the RTL schematic of your NOT 

gate. 

j) Write a “*_tb.vhd” as a testbench and add “*_tb.vhd” to your project by “Add 

Sources”, “Add or create simulation sources” to your project. 

k) Simulate your NOT gate. 

l) Add your “OR_gate.vhd” by “Add Sources”, “Add or create design sources” to your 

project. 

m) You will implement Boolean function 𝑓(𝑥, 𝑦, 𝑧, 𝑡, 𝑤) =
∑0,10,13,14,15,18,24,28,29 + 𝑑 ∑2,16,31 using AND, OR and NOT gates. 

Simplify the given Boolean function using either Quine-McCluskey or Karnaugh map 

method. 

n) Draw your circuit for the simplified Boolean function. 

o) Write the VHDL code for the simplified Boolean function using structural modelling. 

Describe your AND, OR and NOT gates as sub-components. You can find some 

examples for structural modelling with VHDL at the following links. 

https://www.doulos.com/knowhow/vhdl_designers_guide/components_and_port_ma

ps/ 

http://www.csit-

sun.pub.ro/courses/Masterat/Xilinx%20Synthesis%20Technology/toolbox.xilinx.co

m/docsan/xilinx4/data/docs/xst/vhdl7.html 
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https://mil.ufl.edu/3701/examples/vhdl/VHDL_examples.pdf 

p) Make sure that the VHDL code for the simplified Boolean function is your top module. 

Produce the RTL schematic of your design. 

q) Write the test bench file to test the VHDL code for the simplified Boolean function. 

Simulate your design. 
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Note: Submit your homeworks through Ninova.  
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