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SAMbot Instructional Guide 
 
This manual will guide you through the instruction of the SAMbot mini sumo robotic kit 
with the SAM-I-AM controller. All required materials are supplied with this manual. You 
do not need to have any background in electronics or computers so everyone is capable of 
creating this robot. It will take anywhere from 3 – 6 hours depending on your background 
and soldering skill.  
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Basic tools 
Here are some basic tools that you may need, you can pick them up at an electronics store 
or order them online from one of the retailers that can be found in the back of this 
manual. 
 
Solder ing I ron     Solder  
 

  
 
Needle Nose Pliers                     Wire Str ippers                     Round Nose Pliers 

                         
 
 

                                   
             Third hand                                 Side cutters              Screw Driver                                                   
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Amount Par t Check off Picture 
1 Motor Controller 

Printed Circuit 
Board 

 

 
1 L298N  

 
6 Capacitor  

 
2 4 pin female header  

 
2 5V Regulator 

LM78L05 
 

 
1 Microprocessor 

Printed Circuit 
board 

 

 
1 LED  

 
1 Two 14 pin sockets  

 
1 Push button  

 
1 Atmel Mega8L  

 
2 Male header 

4 pins only 
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3 4.7k Ohms resistor 
Yellow purple red gold 

 

 
6 100 Ohms resistor 

Brown black brown gold 
 

 
1  Sensor Printed 

Circuit board 
 

 
2 Reflective Sensor 

 
 
 
 

 

 
1 330 Ohms resistor 

Orange orange brown 
gold 

 

 
1 Tamiya twin motor 

Gear box 
 

 
2 motors  

 
1 Robot body  

 
1 Piece of ribbon 

cable 
 

 
2 Lengths of stranded  

wire ( one red, one 
green ) 

 

 
1 Battery pack  

 
2 Wheels  
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How to read resistor color codes  

 
 http://www.action-electronics.com/grc/rescode4.gif 

 
 

The colors of a resistor are read from left to right, the last band which will be either silver or gold will be 
on the right side. You first match the color of the first band to the number in the first column, this will be 
your first number in the resistance next match the second band to its color to get the second number of the 
resistance value. 

Match the third band to its number under the multiplier column on the chart. This number is the multiplier 
for the quantity previously indicated by the first two digits and is used to determine the resistance value of 
the resistor in ohms. 

To determine the resistor's tolerance or possible variation in resistance from that indicated by the color 
bands, match the color of the last band to its associated number under the tolerance column. Multiply the 
total resistance value by this percentage. 

 

In the above image this resistor has a ohmic value of 4700 Ohms or 4.7K Ohms ( 47 x 100)= 4700 Ohms.  
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Assembly of Kit 

Motor Controller Board 
                                          
Step 1 

 
Locate your motor controller board.   

 

Step 2 

 
Solder on the L298N motor controller.  This component must be 
bent flat so the body extends behind the circuit board as shown 
in STEP 6.  
  
This part is the motor controller and can drive two motors up to 4 
amps and 48 volts! ( Far more than our Tamiya gearsets require ) 

Step 3 

       
Solder on two Capacitors.   
 
These noise suppression capacitors will minimize the noise introduced 
by the motors operation. 

Step 4  

 
Solder on theLM78L05 Regulator.  Watch the polarity ( the D-
shaped case should line up with the silkscreen ) 
This component converts the 9V battery input to a regulated 5 
volt level. 

 
Step 5 

 
Solder on  2 Female Headers. 
These are necessary to attach the microprocessor board to this motor 
controller board. 

Step 6  

 
Cut two pairs of red and green wires about 16 cm long and strip 
about 5mm of insulation off of each end of all wires. 
 
Solder them to the MOTOR LEFT and MOTOR RIGHT pads as 
shown.  GREEN wire to – ( negative ) and RED wire to + 
(positive) 
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Gearbox assembly and wiring 
 
The Tamiya gearbox may be built in two gear ratio’s   58:1 for tourque or 203:1 for 
speed.  These instructions are for the slower, torqueir 58:1 ratio, suitable for a beefier 
sumo! 
 
 
 
 
 
 
 
 
 
 

Here’s the left gear-motor 
plate.  Start by putting the 
brass bushings in the holes as 
shown! 

Add the two plastic spacer posts 
as shown 

Place the round shaft and the 
hex ( 6 sided ) shaft in the holes 
as shown.  Place the hex collar 
with a set-screw installed over 
the hex shaft, but don’ t tighten 

Open the Tamiya motor gearbox kit and find the two hex axle shafts.  
For the SAM Bot to fit in the 100mm width restrictions of mini-sumo 
these shafts must be shor tened by exactly 6mm. 
 

Mark off 6mm and cut using a hack saw - if you cut off too much you 
can't put it back on! Don't use wire cutters - they're intended for copper 
and the steel shaft will destroy them. 
 
 Smooth the cut end with file. 



Western Canadian Robotics Society SAM-bot 
www.robotgames.com 

 Pg. 8 of 14 
 Designed by www.jcminventures.com 

Attach the hex collar to the 
shaft as shown and tighten 
the set-screw 

Screw the right gear-head 
plate onto the gear 
assembly as shown here ( 
three long screws ) 

Place a small white pinion gear 
on the end of each motor and 
snap the motors into your 
gearhead assembly with the 
electr ical connection tabs 
towards the outside. 
 
L iberally grease on the 
WHITE PINION GEAR with 
your  blue grease tube.  I f you 
don’ t , you’ ll have a noisy 
gearbox! 

Now place the brass 
bushings into the holes 
shown here in the middle  
gear-head plate 

Use three longer screws to 
secure the middle plate to the 
left gear-motor plate.   
 
Next tighten the set screw 
on the hex collar. 

Now install the other brass 
bushings on the other side of 
the center plate and add the 
two plastic posts and one more 
metal hex shaft as shown! 

Add the crown gear, then 
the remaining three gears 
as shown, finishing with 
the gear with the hex collar 
as shown. 

Install the four gears 
shown here over the two 
metal shafts.  Notice the 
first gear has the fitting for 
the hex-collor.  The last 
gear is the crown gear. 

Don’ t forget to tighten your set-screws in 
your hex collars!!  (or your shaft will fall 
out!) 
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Do you remember the Red 
and Green stranded wires 
you had connected to the 
motor controller earlier?  
We are about to attach them 
to the motors now. 

Solder the motor wires onto the motors, Red 
wires on the bottom, Green wires on the top.  ( 
The bottom is the side where the gears are most 
exposed, as shown ) 
 
If your robot behaves backwards to your 
expected commands, this is where you messed 
up! 

Carefully fold the wires forward and wrap some 
black electrical tape around the wires.  This tape 
will prevent the wires from wiggling and 
breaking the terminal off the motors. 
 
The other end of the wires are shown 
disconnected from the motor controller for 
clarity.  Of  course, you’ ll have the motor 
controller dangling from yours, right? 

Use the nuts and screws found in your 
gearbox kit, mount the gearbox motor 
onto the chassis as shown. 

Here’s a top view of the gearbox motor 
attached to the chassis!  
 
Put the rubber wheels on the hubs, and 
press the hubs firmly onto the shafts. To reduce the electrical noise 

generated by the motors, connect 
the ceramic capacitor across each 
of the motors terminals as shown. 
This noise is generated by the 
inductive load of the motor 
windings, and is hopefully shorted 
out by this capacitor. 
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Installing the battery pack and switch 
 

Step 10 
 

  
 
The red wire is positive, and the black wire is negative… 

Step 11 
 

 
Solder the red and black wire to the motor controllers “Motor 
Battery”  pads as shown here. 

Step 12 
 

 
 Cut the red wire about 3 cm from the motor controller connection and 
insert the on-off switch in series ( middle terminal to outside terminal ) 

Step 13 

 
Solder the unused terminal to the large pad on the lower left 
corner of the motor controller for support. 
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Sensor Board fabrication 
 

Step 1 

 
 
Locate the edge sensor circuit board and identify the TOP 
side.  The top side is the only side that had text printed on it. 

Step 2 

 
Solder on two 100 Ohm (Brown Black Brown Gold) resistors on the far right and far left of the 
board as shown in the picture, then do the same for the 4.7K Ohm (Yellow Purple Red Gold) 
resistors. 
 
These are current limiting resistors for the reflective sensor you will install in Step 4 

 
Step 3 
 
Flip over  the board and prepare to install the down-facing 
reflective sensors. 

 
Be very careful when installing your reflective sensors… 
They are polarity sensitive!  Pin 1 of the sensor must go in the 
square pad as shown! 

 

Step 4 

 
Take two of your Reflective Sensors and check for pin one which is denoted by a indented dot 
on the surface of the sensor, orientate the sensor so that dot is going into the square hole on the 
circuit board. 

 
 

      
Note the “clear”  element on the sensor is on the LEFT side when the board is oriented as 
shown! 

Step 5 
 
Observe the 10-pad connector strip on the center of the sensor 
PCB.  Pin 1, indicated with a square pad, is on the left side in 
this picture.  Pin 10 is on the right side. 
 
Solder one end of a 20cm long  four conductor ribbon cable to 
the four rightmost pads shown on the sensor board  ( pins 
7,8,9,and 10 )   
 
This cable will carry the sensor information to the 
microcontroller board.  We will connect the other end after we 
finish the controller 
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Micro Controller Board 
 
Step1 
 
Locate the microcontroller printed circuit board. 

 
Step 2 

 
Solder in the two 14 pin dip sockets to the location of the Atmel 28 pin IC. 

 
 
 
 
 
 

 
 
 

Step 3 
 
Solder on the following components as 
illustrated on this graphic… 

1. LED ( Flat (negative) side to top of 
board ) 

2. 78L05 regulator ( flat side toward 
top of board ) 

3. 2 decoupling capacitors 
4. Pushbutton 
5. four 100 ohm resistors 
6. 4.7K resistor 

 
Place the Microcontroller in the 28 pin socket, 
pin 1 closes to the left side of the board. 
 
If you have the 25 pin  DB-25 programming 
connector, solder it to the edge connectors on 
the right side of the board. 
 

 
Step 4 
 
Solder on two 4 pin IDC male headers to the underside of the board as shown in this 
illustration.  This will connect the microcontroller board to the motor control board. 
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Step 5 
 
Take your sensor board out and solder the wire from pin 
10 to any pin along the Gnd line. Solder the wire from 
pin 9 of the sensor board to any pin along the Power 
line. Take the wire from pin 8 on the sensor board and 
solder it to pin 23 on the micro controller board, and 
finally the wire from pin 7 on the sensor board to pin 24 
on the micro controller board. 

 
These connections provide power and ground to your 
sensor board as well as connecting the edge detector 
outputs to the analog inputs of the microcontroller. 

 
 
 
 

 
Step 6 
 
Now it’s time to pass power on to the controller board. 
 
Solder a 3cm piece of black wire from the micro controller board 
to the negative power terminal on the motor controller board.  
 
Take the 3cm piece of red wire and solder it to the micro 
controller board from the positive connection of the motor 
controller 
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Final Assembly  
 
To complete the SAMbot, perform these final assembly steps. 
 

1. Install the AA batteries in the battery pack ( making sure the switch is off… ) 
2. Use electrical tape to mount the battery pack in the chassis above the gearbox. 
3. Mount the motor controller board to the top of the chassis with a nut/bolt. 
4. Attach the micro controller board to the motor controller. 
5. Mount the sensor board to the front of the chasses with the photo sensors facing down.  It’s best to mount them on a zip-tie 

adhesive pad, making the board connection with hot glue. 
 

 

 
 
 

Completion? 
 
Before you turn on your SAMbot for it’ s first test run, it’ s a great idea to have the circuit 
inspected to make sure all connections are good, and all components have the correct 
polarity. 
 
 
Improvement suggestions… 
 

1. Build a scoop!  The robot which gets under the other bot wins! 
2. Up your weight!  You have up to 500g… this robot is only about 200g. 
3. Improve your software.  Re-code your program to make your robot more cunning! 
4. Improve your traction.  Invert the wheels to create slicks.  Don’ t let them get 

dusty! 
5. Improve your sensors to locate the enemy more efficiently. 

 
See you at the robotgames in May!! 
 
 


