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Abstract 

Programmable hardware has been used widely in the recent years due it is great 

benefits and uses. This report is going to give an introduction about MBED device, 

application to use it, software libraries and discussion for the procedure was followed 

to do them and a conclusion about the experiments.  
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Introduction 1. 

1.1 What is MBED? 

MBED is a board contains ARM microcontroller. This board can do many things such 

as communication and storing data, also, it connected to many components such as 

LEDs and potentiometer. MBED has it is software which allow the user to write a 

code to control these components. So it gives you the ability to build your project 

from the scratch. 

 

Figure 1.1.1 MBED 

1.2 Prototyping MBED 

MBED allows you to write a code on top of MBED OS very quickly and this code 

can work on any other board. The MBED software looks like the next picture: 

 

 

 

 

 

 

 

 

 

Figure 1.2.1 MBED software 
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1.3 MBED pins 

MBED has analog pins to read external voltage, and digital pins for the digital unputs 

and outputs.  

The following figure shows the mbed microcontroller pins:   

 

Figure 1.3.1 MBED pins 

1.4 Combinational and sequential logic 

Both sequential and combinational logic are types of digital circuits. Combinational 

logic is used for Boolean algebra and have no memory, while the sequential logic 

used for building finite state machines and have memory to help in building them. 

Combinational circuits output depends only on the present input but sequential 

circuits output depends on the present input and past input. 

1.5 ADC 

Analog to digital converter are systems used very widely because of they are helpful 

in many applications. These systems take analog signal input and converted to digital 

output by passing it in several stages. The stages are sampling which means 

converting the input signal into numbers based on the voltage value. The sampling 

will follow the nyqest theorem. The second stage is quntitization to assign a digital 

value for the samples.    
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1.6 DAC 

Digital to analog converter is the oppose of ADC, it takes a digital input then 

converted to analog output. The stages differ from DAC. Many applications DAC can 

be used in like music players and military radar systems. 

 

1.7 Timers, Tickers, Timeout and Interrupts 

The Timer interface is used to create, start, stop and read a timer for measuring small 

times (between microseconds and seconds). Any number of Timer objects can be 

created, and can be started and stopped independently.  

The InterruptIn interface is used to trigger an event when a digital input pin changes. 

The Ticker interface is used to setup a recurring interrupt to repeatedly call a function 

at a specified rate. Any number of Ticker objects can be created, allowing multiple 

outstanding interrupts at the same time. The function can be a static function, or a 

member function of a particular object. 

The Timeout interface is used to setup an interrupt to call a function after a specified 

delay. Any number of Timeout objects can be created, allowing multiple outstanding 

interrupts at the same time. 

 

 

 

 

 

 

 

 

 

 

 

 

3

https://en.wikipedia.org/wiki/Radar
https://developer.mbed.org/handbook/DigitalIn


Procedure and discussion 2. 

2.1 LED lighting  

We started with this simple program to get familiar with MBED device and its 

software. We wrote the given program in the experiment, as follow: 

 

Figure 2.1.1 Code 

When we ran the programm the LED1 on the MBED lighted, as in the following 

picture: 

 

Figure 2.1.2 LED1 light 

After that, we wrote a code to light the four LEDs. The code as following: 
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Figure 2.1.3 Code  

2.2 Serial communication via USB 

In this part we used the TeraTerm program to make serial communication with the 

computer. We wrote the given code into MBED software and opened TeraTerm on 

the computer to see the communication. The following photos show the code, MBED 

connection and TeraTerm screen in order: 

 

Figure 2.2.1 Code 
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Figure 2.2.2 MBED connection 

TeraTerm output: 

 

Figure 2.2.3 TeraTerm screen 

2.3 Text LCD – Hello World ! 

In this part we showed "Hello World!" on the LCD connected with the MDEB, using 

the given code and pins number to connect. The following photos show the code and 

the output in order: 

 

Figure 2.3.1 Code 
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Figure 2.3.2 Output 

2.4 TODO  

In this TODO we want to display 1 on the LCD which will turn the LED1 on and 0 

which will turn the LED1 off. We wrote the following code:  

 

Figure 2.4.1 Code 
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Figure 2.4.2 Output 

2.5 Combinatorial equation 

In this part we wrote a code for the combinational equation:  

X = /a.b.c + a./b./c.d + a.c.d 

The code:  

 

2.5.1 Code 
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We pressed different buttons to make the equation true and these are different ouputs: 

 

 

 

 

    

 

Figure 2.5.2 Output 
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2.6 Combintional logic  

Using BusIn and BusOut classes, and the successive evaluation method, we wrote a 

code to solve the following equations: 

 

The code: 

 

A photo for the output: 

 

Figure 2.6.1 output 
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2.7 Sequential system : state machine 

Here we wrote a program to describe the following state machine, the output on the 

LCD is the state we are in. The following photos show the state machine digram, the 

code and the output: 

 

Figure 2.7.1 state machine 
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Figure 2.7.2 Code 

 

 

Figure 2.7.3 Output 
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2.8 Reading an Analog Input 

In this part we will connect MBED with a potentiometer, we just needed to know 

which pin the MBED is connected with the potentiometer to fill the given code:  

 

Figure 2.8.1 Code 

The output was as the following: 

 

Figure 2.8.2 Output 

2.9 Using Timeout interface 

In this part we loaded the given code in the experiment which make an interrupt and 

this interrupt will switch the LED sate after a delay. The following is the code and the 

output: 
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Figure 2.9.1 Code 

 

Figure 2.9.2 Output 

2.10 Using Ticker interface 

In this part we used ticker instead of timer to switch the LED state. The ticker calls 

the function repeatedly. The following is the code: 

 

Figure 2.10.1 Code 
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Figure 2.10.2 Output 

2.11 External interrupts on the mbed 

Here we will use mbed InterruptIn library to toggle an LED when the pushbutton is 

high. The following is the code and the output: 

 

Figure 2.11.1 Code 

The output: 
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Figure 2.11.2 output 

2.12 Using Timer Object 

In this part we are going to generate square wave signal using MBED with duty cycle 

= 0.5. 

 The following photos will show the code, connection and the output in order:  

 

Figure 2.12.1 Code 
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The connection: 

 

Figure 2.12.2 connection 

The output signal: 

 

Figure 2.12.3 The output 

2.13 TODO 

This part is the same as the previous one but with different duty cycle. The new duty 

cycle is 0.3 so we changed aout=0.3. The output: 

 

Figure 2.13.1 output 
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Conclusion  3. 

MBED can be used to build many useful applications because it is a programmable 

device, connected to many components and can be connected with many devices. 

The experiments were easy and simple. No problems faced us in them. 
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