Building and Installing the IR Follower Board
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Inventory parts

a. Identify the parts that are used in step II (power supply)
i. Main circuit board

ii. Bridge rectifier – note that one pin is longer than the other 3 and is identified as “+”

iii. 220 mf 25 volt capacitor – note that one lead is longer than the other – it is “+”

iv. 2 pin header for connection to track power
v. Tantalum capacitor (yellow – one pin is marked “+”)

vi. 78ls05 voltage regulator – three pin device 
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Small red LED – note that one lead is longer than the other – it is “+”
viii. 470 ohm resistor (yellow – violet – brown)
b. Identify the parts that are used in step III (programming)
i. 8 pin IC socket – note that there is a notch at one end – the pin to the left of that notch is pin 1
ii. Picaxe 08M microprocessor – has a notch that will line up with the one in the socket
iii. 22 K resistor (red – red – orange)
iv. 10 K resistor (brown – black – orange)
v. 3 pin header for programming
vi. DB9 connector 
vii. 3 pin cable with female end
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Identify the parts that are used in step IV (relay & driver)
i. 2N3904 or 2N2222 NPN transistor
ii. 10 K resistor (brown – black – orange)
iii. Yellow LED 
iv. 470 ohm resistor (yellow – violet – brown)
v. Diode – note the band at one end – that end goes to the “+” terminal in the circuit
vi. DPDT relay
vii. Dropping resistor – this will have to be matched to your engine

d. Identify the parts that are used in step V (IR emitter / detector)
i. IR emitter / detector board – probably not needed – depends on engine
ii. IR LED – clear body 
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200 ohm resistor (?-?-?)
iv. 1 K potentiometer IR Detector – dark 3 lead plastic device with at small round lens on one face
v. Tantalum capacitor (yellow – one pin is marked “+”)

vi. Black – red – white – yellow wire cable with 4 pin female connector
vii. 4 pin header
II. Install and test power supply components
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Note that all components are inserted from the side of the board marked “top” and soldered from the back side.  It is possible to move a component if it is incorrectly installed but it is not easy so double check before soldering!

b. Insert the two pin header in the holes in the circuit board marked “track power” – solder – screw terminal headers are available if you would prefer.

c. Identify the four holes in the circuit board that will accept the bridge rectifier.  Note that one is marked with a “+”.  The leads of the bridge rectifier go into these holds with the longer lead going into the hole marked “+” – Insert, solder and clip leads

d. Insert the two leads from the 220 mf capacitor into the appropriate holes just above he bridge rectifier – note [image: image6.jpg]


polarity on this device – the longer lead is “+” and the lead marked with a “-“ band is “-“ – solder and clip leads

e. Install the 78ls05 voltage regulator in the circuit board – the input lead goes into the square outlined hole – the flat side of the device goes towards the words “dc power” – solder and clip leads

f. Install the small red LED – the longer lead goes into the “+” hole – solder and clip leads

g. Install the 470 ohm resistor – It must be installed “standing up”.  Bend one of the leads over so that they are parallel - solder and clip leads - either way is OK – solder and clip leads

h. Install the tantalum capacitor in front of the voltage regulator – it is not marked but for a small “+” – the capacitor is marked with a “+”– the leads will need to be bent in a bit to fit the holes - solder and clip leads

i. Once the components are installed carefully inspect all joints making sure that all components are installed in the correct holes, observing polarity when necessary, and that all solder joints are good.  Carefully check for solder bridges that can easily create a short circuit between traces.

j. When you are positive that all is well connect the track power header to a 9 volt battery or similar low current power source.  The small red LED should illuminate.  If it does not remove power IMMEDIATELY and check all joints and components.  Note that the battery power can be connected without regard to polarity as this is where track power of either polarity comes to the board.
k. With the red LED illuminated check the voltage on pin 1 of the IC socket.  To do this set the volt-ohm meter to volts, touch the black lead to pin 8 and the red lead to pin 1 – the meter should show 5.0 volts +- .2 volts 

l. Do not proceed to the next step until the power supply checks out.

m. Disconnect from power.
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III. Install and test programming components

a. Install the 8 pin IC socket - the notch in the socket goes closest to the edge of the board - make sure that all 8 pins go through the holes.  Solder two opposite pins.  Turn the board over and make sure the socket is flat on the board.  If it is not just reheat one of the pins and push it in.  Once you are sure it is flat solder the other pins.
b. Install the 22 K resistor as indicated on the board.  It must be installed “standing up”.  Bend one of the leads over so that they are parallel - solder and clip leads

c. Install the 10 K resistor next to the 22 K in a similar manner – solder and clip leads
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Install the 3 pin header next to the two resistors.  Solder one pin, check that it is flat to the board and vertical then solder the other two pins.

e. Again, check all joints and connections – solder bridges are common around IC sockets so double check there.

f. Do not install the Picaxe yet.

g. When you are sure all is done correctly briefly connect to power as before and confirm that the red LED lights.  

h. If it does check for +5 volts at pin 1 (red lead to pin 1 and black lead to pin 8) of the IC socket.

i. Install the Picaxe aligning the notch of the socket with the notch in the Picaxe.  The pins on the chip may need to be bent in a bit to make it easier to get them into the socket.

j. Connect the 3 pin header to a programming cable.  Connect track power and download a test program from the computer.
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If it does not download properly double check all joints and components and test again until it works properly.

IV. Install and test relay driver and relay

a. Install the 2N2222 transistor – the three holes for it are near the center of the board and the two outside holes are marked “e” and “c” for emitter and collector.  The flat side of the transistor faces the large 220 mf capacitor.  Looking at the bottom of the device with the flat face towards you the emitter is on the left, the collector on the right and the base in the middle – solder and clip leads
b. Install the 10 K resistor in a standing position – solder and clip leads

c. Install the diode flat to the board in the holes marked “d1”.  Make sure the diode’s black band is to the left, towards “+”– solder and clip leads

d. Install the yellow LED and 470 ohm resistor to the side of the diode – there is a larger trace in between the two solder pads for the LED – it is VERY easy to have a solder bridge here – check carefully! – solder and clip leads
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Install the black relay – make sure no pins are bent under  – solder in place

f. Download a relay test program that will pulse the relay and yellow LED on and off repeatedly.

g. Do not continue until that test is passed.
V. Build and test IR emitter and sensor

a. Install the 1 K potentiometer to the right of the Picaxe – the center pin and one of the end pins (does not matter which) connect across the area marked “470” – you will be using a potentiometer here so that you can adjust the brightness of the IR LED and thus change the range of the sensing circuit.  Note that the leads need to be bent a bit to make things fit properly.

b. Insert and solder the 4 pin header into the holes next to the potentiometer.  Note that one of the holes is marked “+” and one “-“ – this marking will help us to connect the IR devices correctly.

c. If you are going to place the IR emitter and detector together in the front of an engine you can use the small IR carrier board to hold these two components, the resistor and tantalum capacitor.  If you are doing a more custom installation it is best not to use the board. 
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With either installation method the 200 ohm resistor goes in series with the positive (longer) lead of the IR LED and that resistor connects to the yellow wire.  The other lead goes to the black wire (negative)

e. The left lead of the IR detector goes to the white wire.  The center lead to the black wire (negative) and the right lead to the red wire (positive) – the tantalum capacitor goes between the positive and negative leads of the detector as close to the device itself as possible.

VI. Install in engine
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Below is a modification that allows you to connect the two motor leads and the two track leads directly to the board connectors. 
