
RoboSlam 

In this workshop you build and program a small autonomous robot using the following 

• 1 x mini breadboard 

• 1 x Arduino Nano 

• 1 x USB cable 

• 1 x green LED      (needs 220Ohm resistor 

• 1 x SN754410NE IC 

• 2 x yellow motors (with wires attached

• 1 x TCRT5000 sensor 

• 1 x 4-terminal “connector strip

• 1 x 10kOhm resistor 

• 1 x 220 ohm resistor with long legs

• 1 x 220 ohm resistor with short legs

• 1 x 220uF capacitor 

• 1 x 4AA battery holder 

• 4 x AA batteries 

• Laser-cut acrylic chassis and wheels

The “breadboard” is the rectangular white plastic board we use to build the circuit. Each 

holes is a single electrical connection. Two wires inserted into the same row become connected 

electrically. Each row is marked with a number and ea

in the main section of the board can be uniquely identifie

sheet uses these letters and numbers to identify the exact position of each component.

is the rectangular white plastic board we use to build the circuit. Each short row o

electrical connection. Two wires inserted into the same row become connected electrically. Each row is 

marked with a number and each column is marked with a letter, so that each hole in the main section of 

the board can be uniquely identified using a letter and number. The instructions below use these letters 

and numbers to identify the exact position of each 

component. 

Before beginning, make sure your breadboard is the same

way around as in the image to the right

 

 

The first component in the circuit is the 

the brain of the robot. It is possible to

Make sure your Arduino is the right way around, with the mini USB socket at the end of the breadboard 

(row 1). The pin marked D12 should be in breadboard hole H1. Some Arduinos can be very difficult to

into the breadboard, so if you’re having problems just ask for help b

particularly tricky one. 

On each side of the breadboard there are two long rows of holes which are connected along the full length 

of the board. These rails are used to distribute the supply voltage to different parts 

line marks the negative rail (0V); the red line marks the 

its power from these rails. 

RoboSlam Instructions 2016

In this workshop you build and program a small autonomous robot using the following 

needs 220Ohm resistor below) 

w motors (with wires attached) 

connector strip” 

ohm resistor with long legs 

1 x 220 ohm resistor with short legs 

cut acrylic chassis and wheels 

The “breadboard” is the rectangular white plastic board we use to build the circuit. Each 

holes is a single electrical connection. Two wires inserted into the same row become connected 

electrically. Each row is marked with a number and each column is marked with a letter, so that each hole 

be uniquely identified using a letter and number. This

these letters and numbers to identify the exact position of each component.

is the rectangular white plastic board we use to build the circuit. Each short row o

electrical connection. Two wires inserted into the same row become connected electrically. Each row is 

marked with a number and each column is marked with a letter, so that each hole in the main section of 

identified using a letter and number. The instructions below use these letters 

and numbers to identify the exact position of each 

Before beginning, make sure your breadboard is the same 

way around as in the image to the right. 

nent in the circuit is the Arduino Nano, which is a simple computer in a tiny package. Thi

the brain of the robot. It is possible to control the robot by writing programs that run on the Arduino.

is the right way around, with the mini USB socket at the end of the breadboard 

(row 1). The pin marked D12 should be in breadboard hole H1. Some Arduinos can be very difficult to

into the breadboard, so if you’re having problems just ask for help because you might have just received a 

On each side of the breadboard there are two long rows of holes which are connected along the full length 

are used to distribute the supply voltage to different parts 

(0V); the red line marks the positive rail (6V in this circuit). The Arduino draws 

Cut and stripped single core wires

• 3 x 4cm red 

• 2 x 4cm black 

• 1 x 8cm green 

• 4 x 8cm yellow 

• 1 x 20cm red 

• 1 x 20cm black 

• 1 x 20cm blue 

2016 

In this workshop you build and program a small autonomous robot using the following components: 

The “breadboard” is the rectangular white plastic board we use to build the circuit. Each short row of five 

holes is a single electrical connection. Two wires inserted into the same row become connected 

marked with a letter, so that each hole 

d using a letter and number. This instructions 

these letters and numbers to identify the exact position of each component. The “breadboard” 

is the rectangular white plastic board we use to build the circuit. Each short row of five holes is a single 

electrical connection. Two wires inserted into the same row become connected electrically. Each row is 

marked with a number and each column is marked with a letter, so that each hole in the main section of 

identified using a letter and number. The instructions below use these letters 

, which is a simple computer in a tiny package. This is 

control the robot by writing programs that run on the Arduino. 

is the right way around, with the mini USB socket at the end of the breadboard 

(row 1). The pin marked D12 should be in breadboard hole H1. Some Arduinos can be very difficult to insert 

ecause you might have just received a 

On each side of the breadboard there are two long rows of holes which are connected along the full length 

are used to distribute the supply voltage to different parts of the circuit. The blue 

(6V in this circuit). The Arduino draws 

Cut and stripped single core wires 



• Connect a short black wire between A14 and the negative (blue) rail.

• Connect a short red wire between A15 and the positive (red) rail.

Now connect the green LED with the resistor.

• Insert the green wire between 

I11 and A18. 

• Insert the green LED between 

E18 and E19. The LED is a one

way valve for electricity, so it 

must be the right way around. 

Inside the green plastic bead, 

if you look carefully you’ll see 

that each leg is connected to 

a kind of a flat plate. As 

shown in the image below, 

the leg connected to the 

larger plate should be in E19.

• Insert the 220 ohm resistor 

(colour code  RED   RED  

 BROWN   GOLD ) with the short legs between B19 and the negative (blue) rail.

The Arduino’s output pins can only supply a very small electric current. It’s enough to light an LED, but it’s 

much too small to drive the motors. We therefore use a 

motors. 

• Place the SN754410NE chip 

in the breadboard as shown 

below. Pin 1 (at the end of 

the chip with the small 

semi-circular indentation) 

should be in E21. 

• Insert a short red wire 

between G21 and D28. 

• Insert a short red wire 

between A28 and the 

positive (red) rail. 

• Insert a short black wire 

between A25 and the 

negative (blue) rail. 

 

These red and black wires supply power to the SN754410NE chip which it uses to drive the motors. That 

power comes from the battery pack, which holds four 1.5V AA batteries providing a total supply voltage of 

6V. When the motors switch on and off they disrupt the 6V supply voltage

normally steady voltage, but a capacitor connected between the rails helps to stabilise it a bit.

Next we connect the battery pack  

NOTE: The switch shown on the red wire of the batt

the battery pack you’re using in today’s workshop.

Connect a short black wire between A14 and the negative (blue) rail. 

re between A15 and the positive (red) rail. 

connect the green LED with the resistor. 

Insert the green wire between 

Insert the green LED between 

E18 and E19. The LED is a one-

way valve for electricity, so it 

must be the right way around. 

Inside the green plastic bead, 

if you look carefully you’ll see 

. 

) with the short legs between B19 and the negative (blue) rail.

output pins can only supply a very small electric current. It’s enough to light an LED, but it’s 

much too small to drive the motors. We therefore use a driver chip to interface the Arduino with the 

These red and black wires supply power to the SN754410NE chip which it uses to drive the motors. That 

power comes from the battery pack, which holds four 1.5V AA batteries providing a total supply voltage of 

ch on and off they disrupt the 6V supply voltage, making waves in what is 

, but a capacitor connected between the rails helps to stabilise it a bit.

The switch shown on the red wire of the battery pack is actually integrated into the main body of 

the battery pack you’re using in today’s workshop. 

) with the short legs between B19 and the negative (blue) rail. 

output pins can only supply a very small electric current. It’s enough to light an LED, but it’s 

chip to interface the Arduino with the 

These red and black wires supply power to the SN754410NE chip which it uses to drive the motors. That 

power comes from the battery pack, which holds four 1.5V AA batteries providing a total supply voltage of 

, making waves in what is 

, but a capacitor connected between the rails helps to stabilise it a bit. 

ery pack is actually integrated into the main body of 



• Connect the battery pack to the 

rails as shown opposite.  

• Connect the 220uF capacitor 

between the rails as shown below. 

A stripe on one side of the 

cylindrical body of the capacitor 

marks the minus leg, which should 

be connected to the negative (blue) 

rail. The other leg should be 

connected to the positive (red) 

 

 

 

 

 

 

 

 

Before connecting the motors to the circuit, we need to build the main chassis of the robot. This is like the 

physical skeleton of the robot that everything

instructions page ( https://youtu.be/dIgoaHsM6h0

attach the motors and wheels. The figure below shows the main parts of the chassis (actually a minimum 

of 7 cable ties are needed to tie each chassis together. If you are in doubt ask an instructor how to build 

the chassis. 

 

 

 

 

 

 

 

Please ensure that the cable ties are pulled tight in 

chassie is constructed, the motors can be attached as shown in the figure below. 

pack to the 

between the rails as shown below. 

cylindrical body of the capacitor 

marks the minus leg, which should 

be connected to the negative (blue) 

connected to the positive (red) rail.  

Before connecting the motors to the circuit, we need to build the main chassis of the robot. This is like the 

physical skeleton of the robot that everything else will be attached to. A video is available on the RoboSlam 

https://youtu.be/dIgoaHsM6h0 ). This video shows how to assemble the chassis and 

The figure below shows the main parts of the chassis (actually a minimum 

of 7 cable ties are needed to tie each chassis together. If you are in doubt ask an instructor how to build 

sure that the cable ties are pulled tight in order to ensure that your robot is solid. Once the 

the motors can be attached as shown in the figure below. 

Before connecting the motors to the circuit, we need to build the main chassis of the robot. This is like the 

available on the RoboSlam 

how to assemble the chassis and 

The figure below shows the main parts of the chassis (actually a minimum 

of 7 cable ties are needed to tie each chassis together. If you are in doubt ask an instructor how to build 

re that your robot is solid. Once the 

the motors can be attached as shown in the figure below.  



Each output pin on the SN754410NE 

four input pins to a digital output pin on the Arduino, which allows the Arduino to control the motors.

• Insert a yellow wire between I10 and D27.

• Insert a yellow wire between I9 and D22

 is controlled by an input pin right next to it. C

four input pins to a digital output pin on the Arduino, which allows the Arduino to control the motors.

Insert a yellow wire between I10 and D27. 

Insert a yellow wire between I9 and D22. 

• Insert a yellow wire between I6 and G22.

• Insert a yellow wire between I5 and G27.

 

input pin right next to it. Connect each of those 

four input pins to a digital output pin on the Arduino, which allows the Arduino to control the motors. 

 

Insert a yellow wire between I6 and G22. 

Insert a yellow wire between I5 and G27. 



The final part to be added is the sensor. 

small black plastic casing with four legs, one blue eye and one black eye. The blue eye is an 

which emits a beam of infrared light wh

which detects infrared light. When the sensor is close to a surface, some of the emitted light is reflected 

back and detected by the phototransistor, but the amount of light reflected back dep

the surface. This is how the robot senses the colour of the ground. We’re going to use the TCRT5000 to 

build a 3-wire colour sensing module.

• Lay out the parts shown in the image below. The three wires visible at the bottom of the imag

the long red, blue and black wires.

• “TCRT5000” is written in tiny letters on one side of the colour sensor 

facing downwards (towards the table).

• The two legs of the TCRT5000 that are now higher off the table (i.e. closer to the camera in the 

image below) should be carefully bent towards each oth

 

 

 

 

 

 

 

 

 

Finally, connect the three wires of the colour sensor module to the circuit.

 

 

 

 

 

 

 

The final part to be added is the sensor. The TCRT5000 infrared reflective sensor is the component in the 

small black plastic casing with four legs, one blue eye and one black eye. The blue eye is an 

which emits a beam of infrared light when current flows through it. The black eye is a 

which detects infrared light. When the sensor is close to a surface, some of the emitted light is reflected 

back and detected by the phototransistor, but the amount of light reflected back dep

the surface. This is how the robot senses the colour of the ground. We’re going to use the TCRT5000 to 

wire colour sensing module. 

Lay out the parts shown in the image below. The three wires visible at the bottom of the imag

the long red, blue and black wires. 

“TCRT5000” is written in tiny letters on one side of the colour sensor – make sure that

(towards the table). 

The two legs of the TCRT5000 that are now higher off the table (i.e. closer to the camera in the 

image below) should be carefully bent towards each other until they meet.

Finally, connect the three wires of the colour sensor module to the circuit. 

• Connect the red wire to the 

positive (red) rail. 

• Connect the black wire to 

the negative (blue) rail.

• Connect the blue wire to 

B4, which feeds the sensor 

output into pin A0 of the 

Arduino. 

 

 

 

 

 

THATS IT! TIME TO TRY IT OUT!

The TCRT5000 infrared reflective sensor is the component in the 

small black plastic casing with four legs, one blue eye and one black eye. The blue eye is an infrared LED 

en current flows through it. The black eye is a phototransistor 

which detects infrared light. When the sensor is close to a surface, some of the emitted light is reflected 

back and detected by the phototransistor, but the amount of light reflected back depends on the colour of 

the surface. This is how the robot senses the colour of the ground. We’re going to use the TCRT5000 to 

Lay out the parts shown in the image below. The three wires visible at the bottom of the image are 

make sure that this side is 

The two legs of the TCRT5000 that are now higher off the table (i.e. closer to the camera in the 

er until they meet. 
Side with text on 

RPR220 facing 

down to the table 

bring the top two 

wires together, 

spread bottom two 

wires.  

Connect the red wire to the 

Connect the black wire to 

the negative (blue) rail. 

Connect the blue wire to 

B4, which feeds the sensor 

output into pin A0 of the 

TIME TO TRY IT OUT! 


