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Objectives 

This stage of the ZBot design is intended to provide the designer with more experience in the basics 
of Robotic Control.  It is proposed that a autonomous robot should be built simply based on two IR 
emitter/ receiver pairs to detect obstacles and drive the robots motors accordingly to circumvent the 
said obstruction. 

Design 

The design was made as simple as possible after attempting to create a more complex robot with 
insufficient time and resources. 

It was therefore decided to create the simplest of all bots and take the project forward from there.  
This utilizes the ŘŜǎƛƎƴŜǊΩǎ curiosity and eagerness to get something finished.  The robot will take the 
form of having 1 set of input stimuli (IR pairs) and 1 set of output actuators (motors).  This will involve 
designing three distinct operational circuits as described in Figure 1: 

 
Figure 1: ZBot Prototype Construction 

It can be seen that there are two peripherals attached to the main body of the ZBot that provide the 
basic functionality of a robot.  The ZBot Mainframe consist of the ΨƛƴǘŜƭƭƛƎŜƴǘΩ ǇŀǊǘ ƻŦ ǘƘŜ ŎƛǊŎǳƛǘ ǿƘƛŎƘ ƛǎ 
to be a PIC18F2520 microcontroller programmed in C which holds two PWM modules a high speed 
internal oscillator (when used with the internal PLL) and many advanced interrupt functions.  The only 
particular drawback is that only 3 pins of the 28 pin package have individual assignable interrupts; the 
rest of PORTB have a group ΨƛƴǘŜǊǊǳǇǘ ƻƴ ŎƘŀƴƎŜΩ ŦǳƴŎǘƛƻƴΦ 

Motor Drive 

The Motor Drive circuit could have been created with a dedicated FET solution, but with the aim of 
this robot being compactness, it was decided that an Integrated solution should be found.  The 
simpelist, cheapest and most available was to use a simple driver which, with a low driving current 
(200mA), is more than enough for a robot of this size.  This design was based on a design taken from 
(Cook, 2004) and can be seen in Figure 2 below: 
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Figure 2: Motor Driver Schematic 

In this design, MicrochipΩǎ TC4424 was used without the accompanying diodes since this is a 
prototype.  In a future version it may be advantageous to add these.  The resistors are nessecary to stop 
the motor from spinning up when there is no control over the signal levels (turn on, etc.).  Dependant on 
the configuration (1 or 2 motors per chip), these resistors may be tied to ground or +Vdd. 

In this prototype only one chip was used, and therefore there was no room for direction control.  
This meant that the robot can only go forwards.  Again, in future designs two chips should be used to 
allow for reverse operation when it gets stuck. 

Infra-Red Sensors  

The IR sensors were set up in a proximity detection configuration which works by transmitting some 
IR light that will bounce off obstacles and be reflected back to a receiver.  To make sure that the IR 
receivers are not triggered by some sort of other light (sunlight, fluorescent light, etc.) the IR LEDΩǎ ŀǊŜ 
modulated at 38kHz and there is an internal filter in the IR Receiver.  The circuit appears like the concept 
drawing in Figure 3: 
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Figure 3: IR Circuit 

This is the proposed IR circuit and it can be seen that there are 3 sets of IR pairs.  Each IR LED has a 
potentiometer to control the output current of the IR LED and consequently, the distance.  There is also 
a separate power lead for the IR receivers (TSOP4038), since they draw a significant amount of current 
(1.8mA per device).  These can then be dynamically controlled to save current.  There is then 3 leads for 
each Receiver trigger and the (software) modulated IR power wire. 

ZBot Mainframe 

A ΨaŀƛƴŦǊŀƳŜΩ ƛǎ ƴƻǘ ǘƘŜ ōŜǎǘ description of the ZBot microcontroller at this time, but the size and 
complexity of the code and ancillary circuits will undoubtedly grow.  This holds all the software for the 
ZBot to correctly decide how to operate when confronted with different scenarios.  The software is 
based upon a state machine which can be seen in Figure 4 below: 


