
Mechatronics 
 

Using  microcontrollers 

  



Mechatronics is the combination of mechanical 
engineering, electronic engineering, computer 
engineering, software engineering, control engineering, 
and systems design engineering in order to design, and 
manufacture useful products.  Mechatronics is a 
multidisciplinary field of engineering, that is to say it 
rejects splitting engineering into separate disciplines. 
Originally, mechatronics just included the combination 
between mechanics and electronics, hence the word is 
only a portmanteau of mechanics and electronics. 
However, as technical systems have become more and 
more complex the word has been "updated" during 
recent years to include more technical areas. 
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IBM 650  
My First Personal Computer  



PDP-8  



Example of a SBC or Single Board  Computer 



Microcontrollers  

Microcontrollers are computers that are: 

ÅUsually stand alone 

ÅHave all basic computer functions; input, 
output, storage and decision ability 

ÅControlling program developed externally 

ÅUsually have the Harvard Architecture  where 
program and data storage areas are separate 

 

 



Common types of current microcontrollers  

Intel 8035 Considered the 1st introduced in 1976 
 
Parallax Basic Stamp 
 
Microchip PIC 
 
Parallax Propeller 
 
TI 430 
 
AVR ATmega 
 
ARM   
 
Many others 
 
 
 
 



Three functions required for Microcontrollers 

1.   Program  Development- The program that will run on the microcontroller  
 is developed using programs running on a PC. Once a program is 
 developed, it is compiled into a machine lever language. 

2. Download  & Burn the program- The program developed in step 1 has to be 
ŘƻǿƴƭƻŀŘŜŘ ŀƴŘ  ǿǊƛǘǘŜƴ ƻǊ ΨōǳǊƴŜŘΩ ƛƴǘƻ ǘƘŜ ƳƛŎǊƻŎƻƴǘǊƻƭƭŜǊΦ  ¢Ƙƛǎ ƛǎ ŎŀƭƭŜŘ 
Programming the microcontroller. 

3. Test the prototype- Once the program has been programmed  into     
 microcontroller, it has to be tested in the circuit for  
 which it is intended. This can be either the actual circuit 
 or in a prototyping board.  



Integrated Development Environments 
IDE 

ÅSoftware to create microcontroller programs 

ïUsually can support multiple languages from 
various sources 

ï{ƻƳŜ Ŏŀƴ ƘŜƭǇ ΨǎƛƳǳƭŀǘŜΩ ǘƘŜ ŎƘƛǇ ƻǇŜǊŀǘƛƻƴ 

ÅSoftware to download programs to the chip 

ÅMethod to download the program to the 
microcontroller 

 



Signaling Project 

Purpose: To implement an intelligent railroad signaling system to be 
installed at HALS. 

 Selection Criteria for prototyping environment:  

 Analog input  
 serial I/O built in 
 quick program development/change  
 easily obtained  
 in circuit programming  
 built in voltage regs. from batteries 
 large advanced user base  
 Inexpensive development software 
   

  



Arduino Environment  around the AVR microcontroller  

Reasons for choice: 
ÅTotally integrated program, burn and development 
ÅLarge selection of compatible attachments    
ÅEnhanced C language 
ÅWide range of usable examples 
ÅSeamlessly move to lower level language 
ÅVarious sizes interchangeable 
 



Standard Arduino  


