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Build Instructions 

Start with the three resistors:  
The text on the PCB shows where R1, R2 etc go. 
Ensure that you put the resistors in the right place. 
  

PCB Ref Value Colour Bands 
R1  22K Red, Red, Orange 
R2, R4 10K Brown, Black, Orange 
 
Please note: The resistor R3 is not required, please do not attempt to fit any part in to R3. 
 

Solder the diode into the PCB where it is marked D1, make sure the black stripe on the 
diode lines up with the stripe marked on the board. It is important this part goes the right 
way around. 
 

Solder the Integrated Circuit (IC) holder in to IC1. When putting this into the board, be sure to 
get it the right way around. The notch on the IC holder should line up with the notch on the 
lines marked on the PCB. Once this has been done insert the 8 pin IC into this socket, making 
sure that the notch on the device matches the notch on the IC holder. 

Solder the programming connector (shown right) into the board where it is labelled ‘CON1’. 
 
 

Solder the switch into the PCB where it is marked SW1. Make sure the toggle of the switch is 
facing outwards from the PCB. 
 
  

PLACE RESISTORS 
1 

SOLDER THE IC HOLDER 
3 

SOLDER THE 3.5MM SOCKET 
4 

SOLDER THE DIODE 
2 

SOLDER THE SWITCH  
5 
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There are four ceramic disc capacitors.  
The text on the PCB shows where C1, C2 etc go. The capacitors are printed with a code that 
indicates the value, as detailed in the table: 
Ensure that you put the capacitors in the right place. 
PCB Ref Value Marking 
C3,C4,C7 100nF 104 
C6 10nF 103 
 

Solder the three electrolytic capacitors into C1, C2 and C5. Make sure the white stripe on the 
capacitor matches up the negative ‘-‘ markings on the PCB.  All three electrolytic capacitors are 
the same and should be marked with 220uF. 
 
Using an electrolytic capacitor backwards could result in it being destroyed. 

Now you must attach the battery clip. It needs to be connected to the terminals marked 
‘Power’. The red lead should be soldered to the ‘+’ terminal also marked ‘red’ and the black 
lead should be soldered to the ‘-’ terminal also marked ‘black’.  
 
This board must be used with the 4x AA battery box. Do not connect to a 9V battery. 

SOLDER THE CERAMIC DISC CAPACITORS 
6 

SOLDER THE ELECTROLYTIC CAPACITORS 
7 

SOLDER THE PP3 LEAD  
8 
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Checking Your Bump and Spin PCB 
 
Check the following before you insert the batteries: 
 
Check the bottom of the board to ensure that: 

 All holes except the 4 large 3 mm holes in corners and the pads for the no fit resistor (R3)  are filled with the 
lead of a component. 

 All these leads are soldered. 
 Pins next to each other are not soldered together. 

 
Check the top of the board to ensure that: 

 The notch on the IC holder / IC is next to C5 and there is a PICAXE 08M2 or similar programmable IC in the IC 
holder. 

 The colour bands on R1 are red, red, orange. 
 Nothing is in the holes marked R3. 
 The switch ‘SW1’ is set to ‘PROG’. 
 The capacitor C6 is marked 103. 
 The white band / ‘-’ signs on the capacitor match the ‘----’ marking on the PCB. 
 The red wire on the battery connector goes to the ‘+’ terminal on the power terminals and the black wire 

goes to the ‘-’ terminal. 
 

The Test Program 
 
A basic test program for a PIXACE08M2 can be downloaded from: 
www.kitronik.co.uk/2156 
 
The program goes through the following steps: 

1. Run both motors forward. 
2. Wait for SW1 to go closed circuit (i.e. the buggy bumps in to something). 
3. Run both motors backwards for a short while. 
4. Run one motor forward and the other backwards to spin the buggy. 
5. Go back to the start of the program. 

  

http://www.kitronik.co.uk/2156
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Fault Finding 
 

Does the 
test program 
download?

Yes

No

Fault finding flow chart Start
Connect power to the board and 

set the switch to ‘PROG’. 
Download the test program.

Check
• The soldering on 

CON1 for dry joints.
• Check R2 and R3 are 

in the correct position 
and for dry joints.

• Check pins 1,2,7 and 8 
on IC1 for dry joints.

• Check the IC is the 
correct way around.

• Check for dry joints on 
D1 and check D1 is 
correct way around.

Check
• SW1 for dry joints.
• Dry joints on IC1 

pins 3, 5 & 6.

Stop

Do both
motors 
move?

Yes

No, neither motor moves

Do the 
motors briefly 

change direction when
the sensor pads are 

linked?

Yes, but they keep changing when 
the button is not being pressed

Set the switch to “RUN”

No, one motor does not move.

No

Check
• Dry joints on IC1 

pins 3, 5 & 6.
• Dry joints on C1 

or C6.

Check
• IC1 pin 4 for dry 

joints. Yes

Check
• R4 for dry joints. 
• C5 for dry joints and 

check C5 is correct 
way around.

• C7 for dry joints.
• C4 and C3 for dry 

joints.
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How the Bump and Spin Circuit Works 
 
The motor drive board is based around two IC’s. One is a PIC and the other is motor driver IC. 

PIC 
The PIC (a simple computer) has one input and four outputs. All four of the outputs are used to control the motor 
driver IC. The four lines allow for forward and backwards control of two motors. 
 
The input is for connecting to a sensor or switch, typically a lever micro-switch to act as the bumper of the buggy. 
The input is low when the two input pads are not connected together and high when they are. So if a lever micro 
switch was connected the input would be low until the switch is pressed then high until the switch is released. 

Motor driver IC 
The driver IC is used to drive the motors as they are high current inductive loads which you would not be able to 
drive directly from the PIC. 

H-bridge 
An H-bridge is a type of circuit that allows a DC motor to be driven forwards and in reverse. The circuit derives its 
name from the way in which the circuit is drawn, which looks like the letter ‘H’. 

As you can see from the diagram above the circuit consists of four switches. To run the motor in the forward 
direction switch S1 and S4 are closed while the others are left open. This creates a forward voltage across the motor 
(see the middle diagram). To run it in reverse switches S2 and S3 are closed while the others are left open. This 
creates a reverse voltage across the motor (see the right hand diagram). 
 
S1 S2 S3 S4 Result 
1 0 0 1 Motor forward 
0 1 1 0 Motor reverse 
 
Each of the outputs from the motor driver IC is a half H-bridge output. This means it performs the job of two of the 
switches (S1 + S2 or S3 + S4). Although the diagram has been drawn with switches, inside the driver IC these switches 
are implemented with transistors. They are connected such that one transistor is always on and the other is always 
off. Two of these half bridges can be used as shown above to drive a motor with both forward and reverse functions. 
In this configuration the board can drive a total of two motors. 

 0V 

 V+ 

M 

S1 

S2 

 S3 

 S4 

S1 

S2 

 S3 

 S4 

S1 

S2 

 S3 

 S4 

M M 

Stopped Forward Reverse 
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How the Bump and Spin Circuit Works Continued 
 
Each of the four motor driver outputs also has: 

 Clamping diodes to prevent the high voltage spikes that are created when a motor is turned on and off from 
getting on to the power rails. These can’t be seen on the circuit diagram as they are built into the motor 
driver IC.  

 De-coupling capacitor to remove the noise on the power rails that is created when the motor is running. 
 
Motors are electrically very noisy, this means that they cause spikes to be picked up on the power supply, when they 
start, stop and also when they are running. Without the clamping diode and de-coupling capacitors the circuit would 
exhibit unusual behaviour and can cause the PIC to reset, which is why these parts are needed. 

Circuit Diagram 
 

 

Other items 
There are a couple of other parts in the circuit: 

 There is a programming connector which allows the PIC to be programmed. This is connected via a resistor 
network that limits current and holds the input low whilst not in use. 

 There is a switch on the edge of the board. This is used to switch the board from programming mode to 
running mode as one of the pins used as an output also doubles as the pin used for programming the IC, it 
cannot do both tasks at once so the switch lets the user select the function required. 

 This circuit runs off a split supply, this is to keep the power for the processor ‘clean’ even though the supply 
that drives the motors is noisy. The diode D1 splits the supply, with C5 being used to smooth the separated 
supplies when the high current devices (such as motors) are switched on and off. 

Battery
(6V max)

Bin1

Bin2

VCP

VM

GND

VINT

Ain2

Ain1

nFAULT

Bout1

BISEN

Bout2

Aout2

AISEN

Aout1

nSLEEP

C2
220uF

GNDVcc

Serial In

GP4

GP3

GP1

GP2

GP0
C5
220uF

Sensor Pads

R4
10K

C7
100nF

C6
10nF

C1
220uF

R1
22K

R2
10K

C4
100nF

M1

M2
C3
100nF

Stereo
Jack

PIC

Motor driver

D1
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Controlling Motors 
Direction control 
Each side of the motor is connected to a processor pin through the driver IC. The processor pins can be set 
to allow the motor to spin in either direction, as follows: 
 
State of output pin1 State of output pin2 Motor 
Low Low Stopped 
Low High Spinning forward 
High Low Spinning reverse 
High High Stopped 

 

Software Port Names 
 
Unfortunately different software packages use different notations for the name they give to a particular port 
pin. If the software allows you to set the name of the pin change it to reflect what the pin controls, if not you 
may wish to write the name / number used by your software in the end column of these tables. 

Inputs 
PCB marking Pin number Microchip port name Software name 
SENSOR 4 C.3  

Outputs 

  

PCB marking Pin number Microchip port name Software name 
M2 (C.0) 7 C.0  
M2 (C.1) 6 C.1  
M1 (C.2) 5 C.2  
M1 (C.4) 3 C.4  
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Designing the Chassis 
 
When you design the enclosure, you will need to consider: 
 

 The size of the PCB (below left). 
 How big the batteries are (right). 

 
These technical drawings of the PCB and battery holder should help you to 
plan this. All dimensions are in mm. The 4 corner mounting holes are 
3.3mm diameter. 

 
 
 

 

 

 
Mounting the PCB to the 
chassis 
 
The drawing to the left 
shows how a hex spacer 
can be used with two bolts 
to fix the PCB to the 
chassis. 
 
Your PCB has four 
mounting holes designed to 
take M3 bolts. 
 



 

 
 

Online Information 
Two sets of information can be downloaded from the product page where the kit can also be reordered from. The 
‘Essential Information’ contains all of the information that you need to get started with the kit and the ‘Teaching 
Resources’ contains more information on soldering, components used in the kit, educational schemes of work and so 
on and also includes the essentials. Download from: 
 
www.kitronik.co.uk/2156 
 
 
 
 

 
 
 
Every effort has been made to ensure that these notes are correct, however Kitronik accept no responsibility for 
issues arising from errors / omissions in the notes. 
 
 Kitronik Ltd - Any unauthorised copying / duplication of this booklet or part thereof for purposes except for use 
with Kitronik project kits is not allowed without Kitronik’s prior consent. 

This kit is designed and manufactured in the UK by Kitronik 

http://www.kitronik.co.uk/2156
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