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ECE 424 – INTRODUCTION TO VLSI DESIGN + LAB 

LABORATORY WORK 8 

In this laboratory work, we will study on clock division method, Mealy type and Moore type 

machines. 

Clock Division: 

When you want to show a counter on your FPGA development card, you cannot see the 

counting because of its velocity. It will count so fast, because the oscillator frequency of a 

FPGA development kit is in MHz’s. So you should divide clock by using clock division 

method.  

 

Figure 1 
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Figure 2 

Figure 1 is explaining the main idea of clock division and figure 2 is giving the vhdl codes for 

doing this for modulo9 counter. Write the codes and simulate it by using test bench 

waveform.  
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Moore Machine: 

 

Figure 3 

 

Figure 4 

Figure 3 is a simple moore machine Figure 4 is giving vhdl codes of that machine. Write these 

codes and simulate it. 
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Mealy Machine: 

 

Figure 5 

Figure 5 is a FSM(Finite State Machine) that is explaining a simple mealy type machine. 

Write your own vhdl code for this machine and simulate it to see that your code is working 

properly. 

 

 

Homework: By using Mealy / Moore machine, design a vending machine, draw the finite 

state machine diagram and truth table. 

Your vending machine is accepting 25Kr, 50Kr and 1 TL. There are three types of drinks in 

your machine. These drinks are water, ice tea and cola.  

The price of cola: 1.50TL 

The price of ice tea: 1TL 

The price of water: 75 Kr 

The customer should choose the drink after giving money. There are 4 buttons on the 

machine. 3 of them are for cola, ice tea and water. 1 of them is for giving back the money. 

Don’t forget to give back the reminder of money if there is.  

Send me FSM diagram and simulated VHDL codes with whole project file. 

Deadline: 07.01.2014 Tuesday, 21:00.   
Prepared By: İbrahim BOZKURT 

e-mail: ibrahimbozkurt@cankaya.edu.tr 
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