
 

 
 

 

 

 

Figure 1 I/O functional pin configuration 
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 1. Objective               

 
Learn how to solve a combinatorial equation, a combinatorial system, and evaluate the 

response-time of a system, then program a sequential system as states machine. 

 

 

Figure 2 Objective 
 

 

  2. Overview                
 

 

 
 



2.1 Input Pin 
 

Example code: 

 
1. DigitalIn input1 (p5); 

2. a = input1.read(); //or a= input1 

 

2.2 Input bus 
 
 

Example codes. 
 

1. BusIn inputs(p5, p6, p11, p23); 

2. a=inputs.read(); 

3. if(inputs & 0x07==0x05)…..; 



2.3 Combinatorial system “Successive evaluation method” 
 

 

 

Sequence diagram 

 

 
 

Outputs equation 

 

 

 

 

 

 
 

Input output mapping 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Program 



1.3 Sequential system “States Machine” 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
FSM 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Input output mapping 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Program 



  3. Procedure                       

The mbed module is supplied by the USB interface (no need of external power supply). 

The supply jumper has to be in the position “USB”. 

We will use combinatorial variables a, b, c, d, X, Y, Z and T connected to the following 

table: 
 

 INPUTS OUTPUTS 

Name a b c d X Y Z T 

MBED Pin P5 P6 P7 P16 LED1 LED2 LED3 LED4 

Board PB SW1 PB SW2 PB SW3 BNC A_IN TP SDA TP SCL TP A_OUT TP PWM 
 
 

 

 

 
Remark: there are no external pull up resistors in inputs p5, p6, p7, and p16. 

 

1. Combinatorial equation 
 

Using the DigitalIn and DigitalOut classes, write the program solving the equation: 

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

 Test the program using the push buttons and watching the LED1. 

 Connect a square wave function  generator  to  BNC  input  corresponding 

to variable d. IF the buttons are not pushed, a=b=c=1 and X=d. 

Observe simultaneously d and X with an oscilloscope. Measure the delay 

between the rising edges of d and X. 



2. Combinational system 
 

Using BusIn and BusOut classes, and the successive evaluation method, write the 

program solving the system: 

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

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

Z = a./c 

T = /b.d + c./d 
 

Test the program using the push buttons and watching the LEDs. 
 

3. Sequential system: state machine 

3.1 Write and test the program corresponding to the following specifications: 
 
 
 

 
3.2 We will display on the LCD the number of active state. 


