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Many NearSys kits are programmed through a three pin header soldered to the PCB.  
Since a three pin receptacle is not a common termination for a serial cable, this kit 
contains the parts to make one.  In addition, most people want to program their NearSys 
product as soon as it’s completed.  This kit therefore also contains the parts necessary to 
make a LED traffic light and light sensor.  These parts will allow you to observe the 
results of your first PICAXE code by lighting or flashing LEDS and testing the 
READADC command.  

                        

                                               Figure 1. A completed programming kit              
List of Parts
Female DB-9 connector with solder cups
DB-9 housing kit
Three 680 ohm resistors (blue, gray, brown, gold)
Photocell
24k ohm resistor (red, yellow, orange, gold)
Three light-emitting diodes (red, green, and yellow)
Four 3-pin headers
2 by 3 pin receptacle
Three AWG 24 stranded wires
Heat shrink tubing

Required Tools
Wire cutters
Wire strippers
Soldering iron
Hot air gun
Small Phillips screwdriver
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Programming Cable Procedure
First, build the programming cable.  You’ll need the DB-9 connector, DB-9 housing, 
wires, 2 by 3 receptacle, and heat shrink tubing.  The DB-9 connector is a solder cup 
style.  This means there are open cups on the back of the DB-9 where wires are soldered 
to the connector.  The three wires solder to the cups labeled with numbers 2, 3, and 5.  
Five is ground, three is serial-in to the PICAXE, and two is serial-out to the PC.  Look at 
the back of the DB-9 connector and identify the proper solder cups.    

Figure 2. The back of a female DB-9 connector looks like this.  Be sure you can 
identify the numbers printed next to the solder cups before soldering any wires.

Electrically it won’t matter which wire is soldered to which cup.  However, the 
orientation of the programming receptacle does matter when you try to program a 
microcontroller.  Therefore, we will use the single black (or green)wire as the ground 
indicator.

�‘��Strip ¼ inch of insulation from both ends of all three wires
�‘��Twist the bare ends of the wires tightly and tin them 
�‘��Prop the DB-9 under a weight, in a helping hands, or have someone hold it steady
�‘��Insert one end of the black wire into solder cup 5, hold it steady, and solder it
�‘���&�R�Q�W�L�Q�X�H���Kolding the wire steady until the solder cools
�‘��Repeat with the other two wires in cups 2 and 3
�‘���5�H�Y�L�H�Z���W�K�H���V�R�O�G�H�U�L�Q�J���W�R���P�D�N�H���V�X�U�H���Q�R���F�X�S�V���Z�H�U�H���V�K�R�U�W�H�G���R�X�W

Figure 3. Three wires soldered to the DB-9 connector.  Note that the black wire is 
solder to position #5.
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The 2 by 3 pin receptacle is cut from a wider receptacle, so it has one or two rough edges.  
Sand the rough edges smooth with sand paper laid flat on a table.  Although not 
absolutely necessary, it does make the programming cable look more attractive.  Rather 
than solder to just three pins in the receptacle, we’ll solder to all six.  That way it’s not 
important which row of the receptacle you plug into your microcontroller project.  

Figure 4.  The receptacle has two rows of three pins on the back.  The pins are fairly 
long and must be cut shorter.

�‘��Cut one row of pins to half their length
�‘���%�H�Q�G���W�K�H���V�K�R�U�W�H�U���S�L�Q�V���X�Q�W�L�O���W�K�H�\���F�R�Q�W�D�F�W���W�K�H���O�R�Q�J���U�R�Z���R�I���S�L�Q�V

Figure 5. The short pins after being bent to touch the longer row.  In this image, the 
longer row of pins were also trimmed slightly.

�‘���6�R�O�G�H�U���H�D�F�K���F�R�Q�W�D�F�W�L�Q�J���S�L�Q���W�R�J�H�W�K�H�U
�‘���7�L�Q���W�K�H���S�L�Q�V���R�I���W�K�H���U�H�F�H�S�W�D�F�O�H
�‘���&�X�W���W�K�H���K�H�D�W���V�K�U�L�Q�N���W�X�E�L�Q�J���L�Q�W�R���W�K�U�H�H���H�T�X�D�O���S�L�H�F�H�V
�‘���6�O�L�G�H���K�H�D�W shrink over each wire and slide it towards the DB-9 connector
�‘���6�R�O�G�H�U���D���Z�L�U�H���W�R���H�D�F�K���O�R�Q�J���S�L�Q���R�I���W�K�H���U�H�F�H�S�W�D�F�O�H in their proper order

Note: The order the wires are soldered to the receptacle is now important.  Solder the 
wires in order, so solder cup #2 wire to either of the end receptacle pins, #3 to the middle, 
and #5 to the other end.  See figure 6 to ensure your wires are soldered correctly.
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Figure 6. The proper order for the wires.  Which side is left and which is right is not 
important.  What is important is that #3 wires is the middle wire.

�‘���6�O�L�G�H���W�K�H���K�H�D�W���V�K�U�L�Q�N���R�Y�H�U���W�K�H���V�R�O�G�H�U�H�G���S�L�Q�V���D�Q�G���V�K�U�L�Q�N

Figure 7. The receptacle pins covered in heat shrink tubing.

�‘��Squirt a thin coating of hot glue around the solder cups on the back of the DB-9
connector

Figure 8. A coating of hot glue will prevent shorts and strengthen the connection 
between the DB-9 and wires.

�‘��Fill the one side of the DB-9 housing with hot glue
�‘��Before the glue can cool, place the DB-9 inside

Figure 9. The DB-9 connector inside a glue filled housing half.
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�‘��Fill the other half of the housing with hot glue and before it can cool, close it over the
other housing half and DB-9 connector

�‘��Bolt the housing halves together
�‘��Fill the opening in the back of the closed housing with hot glue

Figure 10.  Finish filling the DB-9 housing by squirting glue into the opening in the 
back of the housing.

After the glue cools, the programming cable is ready to use.  The black (or green) wire 
indicates which side of the receptacle plugs into the ground pin of the microcontroller 
programming header.  

   

Figure 11.  A programming cable being used to program a BalloonSat Easy.

LED Procedure
Next we’ll assemble the three LEDs.  All three are assembled the same, so follow this 
procedure three times.  You’ll need an LED, 680 ohm resistor, and a three pin header.  

�‘��Cut the cathode lead of the resistor to half its length

Note: It’s not absolutely necessary that we cut the cathode as 
opposed to the anode lead.  However, we need a standard so each 
LED are done the same, so the cathode it is.

Figure 12. The cathode lead is the lead on the flat side of the LED.
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�‘��Cut one lead of a 680 ohm resistor to half its length
�‘��Tin the leads of the LED and resistor
�‘��Place the short lead of the resistor in contact with the short lead of the LED and heat 

them with a soldering iron until solder fuses them together

Figure 13. A 680 ohm resistor and LED soldered together.

�‘���&ut the free resistor lead to the same length as the free LED lead

Figure 14. Both leads cut to the same length.

�‘��Plug the long pins of the header into the receptacle on programming cable
�‘��Tin the short header pins
�‘���7�L�Q���W�K�H���I�U�H�H���H�Q�G�V���R�I���W�K�H���/�(�'���U�H�V�L�V�W�R�U���O�H�D�G�V
�‘���3�O�D�F�H���W�K�H���/�(�'���U�H�V�L�V�W�R�U���O�H�D�G�V���R�Q���W�K�H���I�L�U�V�W���D�Q�G���W�K�L�U�G���S�L�Qs of the header and heat them with

a soldering iron until the solder fuses them together
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Figure 15.  The completed LED.

�‘���5�H�S�H�D�W���W�K�L�V���S�U�R�F�H�V�V���I�R�U���W�K�H���R�W�K�H�U���W�Z�R���/�(�'�6

To work properly, the LED is plugged into an output port receptacle with the resistor side 
on ground.  To make an LED illuminate, type the HIGH  command.  For example, if the 
LED is plugged into output port #1, then type the following line in the PICAXE editor. 

HIGH 1

Download the command through the programming cable and the LED will light.  To shut 
off the LED, use the LOW  command.  To maker the LED blink, use both commands 
with a PAUSE between them and a GOTO command as the last command.  After the 
command PAUSE is the length of the pause in milliseconds (thousandths of a second).  
After the GOTO command is the name of the label where to program is suppose to jump 
to.  A label is any word, as long as it is not a valid PICAXE command, followed by a 
colon.  To make an LED connected to output port 1 blink on and off at ½ second 
intervals, use this code.

BLINK:
HIGH 1
PAUSE 500
LOW 1
PAUSE 500
GOTO BLINK

This short program will make the LED turn on for 500 milliseconds, turn off for 500 
milliseconds, and then repeat forever (or until power is shut off or a component fails).  

Make a traffic light.  How often have you been stuck at a traffic light that you felt was 
poorly programmed?  Most traffic light probably use PLCs (programmable logic 
controllers) which are similar in several ways to a microcontroller (some PLCs blur the 
line between PLCs and microcontrollers).  You can use the red, yellow, and green LEDs 
and a PICAXE to simulate a traffic light.  There’s a trick to keep in mind when doing 
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this.  Turning on and off two LEDs happens so fast that it will look simultaneous to the 
eye if one command is given after the other.  For example the code;

HIGH 1
LOW 2

LED #1 will turn on first, followed by LED #2 turning off.  However, to your eye, they 
will appear to happen at the same time.  

To make a successful traffic light simulator, you’ll have to pay attention to the order and 
timing of a real traffic light.  Good luck and have fun.

Photocell Procedure
The photocell is a light-sensitive resistor.  By soldering it to a fixed resistor, you’ll create 
a light sensor that will produce a voltage that changes in response to varying light levels.  
The way this changing voltage is measured is with the READADC or READADC10
command.

Figure 16.  The photocell.  Like a fixed resistor, it has no positive or negative lead. 
It’s resistance decreases as the intensity of light on it increases.

�‘���7�L�Q���W�K�H���O�H�D�G�V���R�I���W�K�H���S�K�R�W�R�F�H�O�O
�‘���3�O�D�F�H���W�K�H���O�R�Q�J���S�L�Q�V���R�I���W�K�H���O�D�V�W���W�K�U�H�H���S�L�Q���K�H�D�G�H�U���L�Q�W�R���W�K�H���U�H�F�H�S�W�D�F�O�H���R�I���W�K�H���S�U�R�J�U�D�P�P�L�Q�J

cable and tin the short pins
�‘���3�O�D�F�H���W�K�H���S�K�R�W�R�F�H�O�O���O�H�D�G�V���L�Q���F�R�Q�W�D�F�W���Z�L�W�K���W�K�H���I�L�U�V�W���D�Q�G���W�K�L�U�G���S�L�Q�V���R�I���W�K�H���K�H�D�G�H�U���D�Q�G���K�H�D�W��

with a soldering iron until solder fuses the leads together
�‘  Cut both leads of the resistor to half their original length
�‘���7�L�Q���E�R�W�K���U�H�V�L�V�W�R�U���O�H�D�G�V
�‘���3�O�D�F�H���D�Q�G���K�R�O�G���R�Q�H���U�H�V�L�V�W�R�U���O�H�D�G���R�Q���W�K�H���F�H�Q�W�H�U���S�L�Q���R�I���W�K�H���U�H�F�H�S�W�D�F�O�H���D�Q�G���W�K�H���V�H�F�R�Q�G���R�Q���D

lead of the photocell
�‘���+�H�Dt the leads with a soldering iron until solder fuses the leads together
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Figure 17.  The completed photocell light sensor.

For the PICAXE to be able to measure the voltage of the photocell light sensor, the 
header lead with the resistor and photocell connects to the I/O of the input port.  This also 
means the header lead soldered to just a photocell lead connects to the ground of the input 
port.  In figure 17, the I/O pin is the left side and the ground pin is the right pin.  Plugging 
the photocell light sensor in backwards does not harm the PICAXE.  You’ll know the 
light sensor is backwards when the PICAXE only measures the maximum voltage (+5 
volts) regardless of the light level.

The photocell light sensor will produce an analog voltage between roughly 1.6 volts and 
2.3 volts.  The voltage grows lower as the light intensity grows brighter (because we are 
measuring voltage across the photocell and not the resistor).  However, a PICAXE cannot 
measure an analog voltage directly.  It must convert it into a digital value.  The process of 
converting an analog voltage into a digital representation of that voltage is performed 
with an analog to digital converter (ADC).  The PICAXE has one built in to the chip.  
The command to activate it is either,

READADC
READADC10

The READADC command converts a 0 to 5 volt value into a number between 0 and 255.  
The READADC10 command converts a 0 to 5 volt value into a number between 0 and 
1023.  Why these particular values?  Because the READADC command converts the 
voltage to 8 bits of precision and the READADC10 command to 10 bits of precision.  
Eight bits equates to 28 or 255 and ten bits equates to 210 or 1023.  

After conversion, the result is stored in memory in the form of a RAM variable.  The 
particular variable used for this purpose is stated after the READADC command.  The 
PICAXE has many variables to choose.  Let’s use byte #0 (B0) and digitize the photocell 
light sensor voltage on input port 1 in the following example.

READADC 1,B0
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To see what the digitized value is, use the DEBUG command.  After downloading the 
program, the Debug window will open and show the values of all the PICAXE’s RAM 
variables.  To make this program more useful, add a GOTO so the value is updated 
constantly.  Then watch the value of the variable change as you wave your hand over the 
photocell.

LIGHT:
READADC 1,B0
DEBUG
GOTO LIGHT

A change is necessary when you decide to use the READADC10 command.  A byte can 
hold a maximum of eight bits of data.  Since the READADC10 command creates ten bits, 
its results are too large to fit into a byte sized variable.  Actually, the lowest ¼ of values 
can fit, but you take a risk of losing data if the light intensity is darker than you planned.  
Instead of using B0, use W0, or word sized variable #0.  W0 is B0 and B1 stacked 
together.  Also, to be able to see this variable properly, use the SERTXD command.  
Again, let’s assume the photocell light sensor is plugged into input port 1.  This is the 
short program needed to digitize and display its reading to 10 bits of precision.

LIGHT:
READADC 1,W0
SERTXD (“Light: “, W0)
GOTO LIGHT

Now note that not all PICAXE inputs can be digitized.  Read the directions that came 
with your project for information and consult the PICAXE datasheets.

Ready for the next challenge?  Look up the IF-THEN  statement and combine it with the 
READADC, LOW,  and HIGH  commands to create an intelligent night light that lights 
up an LED once it gets dark.   
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