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Chapter One:  Introduction to Robotics and the CalBOT 
 
1.  What is a Robot? 
 
 Robotics is about building systems.  Controller(s), sensors, a power source, and 
motors are a few of the many subsystems that make up a robot.  There are many different 
kinds of robots – robotic arms, analog insect- like robots and digital (microprocessor 
based) robots.  In EECS 40, you build a microcontroller based digital robot.  Pictorially, a 
digital robot is: 

   

                                              Figure 1.  The subsystems of a robot. 

You can see the living creature analogy.  That is, food provides us energy that we store as 
glycogens whereas the robot uses a battery to store electrical energy provided by the 
battery charger.  This figure is VERY important.  It will be referred to in further chapters 
as we fill in the details. 
 
2.  History of Robots 
 
 Robots actually go back to 1400 BC, when the Babylonians invented the 
clepsydra, or water clock.  The Chinese and the Egyptians perfected the design to replace 
the sundial and this was used in Europe as late as 1656, when the pendulum clock was 
invented.  This device is generally agreed to as the first industrial robot because it was 
able to recycle the water it used, so you don't have to keep filling water, barring 
evaporation. 



 2

                                                      
Figure 2.  A clepsydra. 

 
3.  The Last 100 years 
 

Robotics exploded in the 20th century.  Writer Karel Capek coined the word 
Robot from his play "R.U.R" - (Rossum's Universal Robots).  "Robot" comes from the 
Czech word "robota", meaning, "forced labor".  As the century progressed, robots gained 
immense popularity, thanks to Hollywood. 

                                               

                                     Figure 3.  A 1921 robot model from RUR. 
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4.  The CalBOT Project 
 
 Figure 4 shows a CalBOT.  The goal of the CalBOT project is to help you 
understand engineering design.  So what do you mean by design?  It is very difficult to 
define this term precisely, but loosely we can say to design means to build or create 
something.  Defining engineering design is even more difficult.  Rather, here are some 
examples of engineering design - a bridge, a railroad, a car, an aircraft or a robot.   
 

As you move ahead in your engineering career, you will be faced with designing 
systems that you have never seen before.  THIS IS THE PRIMARY MOTIVATION 
BEHIND THE CALBOT PROJECT.  Most of you have never used a micro-controller 
before, let alone build a microcontroller based digital robot.  However, doing so will give 
you an insight into not only robotics, but also digital microcontroller design.  In addition, 
it will give you an insight into real-world engineering design.  Nevertheless, this is an 
introductory electronics course, so our goal in this project is to help you understand basic 
electrical engineering concepts and see  them applied in the real world. 
 

                    
  
                    Figure 4.  The CalBOT. 
 
 In order to build a complex system like your CalBOT, you need to divide the 
work into manageable pieces – refer to figure 1.  This manual explains how to design the 
blocks in figure 1.  Here is an outline of the manual, using figure 1 as a guide: 
 

• Chapter 2 – Microcontroller basics explains the controller (brains) subsystem. 
• Chapter 3 – Understanding the components of your kit explains miscellaneous 

components of your kit that are used to put together your CalBOT. 
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• Chapter 4 – Programming the C167 explains how to use the C programming 
language to control your CalBOT.  Please note: this chapter is not an exhaustive 
guide to the C language.  There are excellent references available for that purpose: 
use the Internet or The C Programming Language by Kernighan and Ritchie is an 
excellent book. ISBN 0-13-110362-8 (paperback), 0-13-110370-9 (hardback). 

• Chapter 5 – Controlling the motor – programming the Pulse Width 
Modulation unit describes PWM (Pulse Width Modulation) in detail so you 
control the speed of your CalBOT. 

• Chapter 6 – Interfacing a touch sensor shows you how to make your CalBOT 
avoid obstacles. 

• Chapter 7 – Pitfalls and Pointers shows you some of the problems that you may 
encounter when building the CalBOT.  Please note: this list is by no means 
exhaustive.  If you find a problem that is not listed here, please email:  
mbharat@cory.eecs.berkeley.edu .  It also contains some tips to completing your 
CalBOT. 

• Appendix A – Number systems  has a primer on binary and hexadecimal number 
systems. 

• Appendix B – Pinouts and Datasheets has the important stuff for completing the 
CalBOT all in one place for easy reference. 

• References – has the references list. 
 
Please remember:  this manual is NOT a step-by-step guide to completing the CalBOT.  
Rather, it is to make you understand the pieces that help you build the CalBOT. 
Pictorially, this manual explains the subsystems in figure 1.  It is your task to put them 
together to make the CalBOT.   
 
Important terms in each chapter are in UPPERCASE.  UPPERCASE BOLD MEANS 
YOU COULD POTENTIALLY DAMAGE EQUIPMENT IF YOU DON’T READ 
IT CAREFULLY.  Concepts are italicized.  Each chapter ends with a summary to 
highlight the important points.  References in the  appendices are referenced by  (Reference: 

reference number) throughout the manual. Please refer to the corresponding reference number 
in the references section. 
 
What do you need to know before you start reading this manual?  Only basic Windows 
concepts like creating a directory, moving around using Explorer, creating files on the 
Desktop and basic C programming skills like variables and loops.   
 
This manual is just the start.  Please refer to the manual homepage (http://www-
inst.eecs.berkeley.edu/~ee40/calbot/webpage/index.htm) for more information on spicing 
up your CalBOT with infrared and sonar sensors.  In addition, the homepage contains 
links to other robotics stuff.  Discuss design ideas with members in your group, talk to 
your peers, ask the TAs… 
 
Have fun building the CalBOT! 


