What is a PICAXE Microcontroller?

A PICAXE is a standard Microchip microcontroller@¢hip that is
programmed with a specially designed bootstrap .c8detstrap code is
basically the compiled or machine assembled softwarbedded inside of a
microcontroller or microprocessor. The bootstragecenables the PICAXE
microcontroller to be re-programmed directly ussngimple serial
connection. This programming technique eliminatesrteed for the
conventional expensive microcontroller programrher¢by making the
whole download method easy and low cost.

The pre-programmed bootstrap code contains micewgith routine
functions like generating delays or sound so doadilog user created
programs to the PICAXE is quite fast. The bootginag code is developed
only for the PICAXE microcontroller. Blank Microghimicrocontrollers
will not accept this code because of its softwgexHic functions for the
PICAXE chip family. Therefore, the Programming Bdisoftware can only
be used with PICAXE chips.

PICAXE Packages

The PICAXE microcontroller has 4 chip sizes: 8,28, and 40 pin devices.
The primary difference between chip sizes is thalmer of the input/output
(I/0) pins packaged with devices. The 28 and 4Cchips cost a bit more
but have additional expansion capability due toitisecase of I/O. The
BASIC programming language used to create softvased applications is
available for all chip sizes.

Figure 1 shows the 8 pin package of a PICAXE micnboller.
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Figure 6.1. Typical 8 Pin PICAXE Microcontroller with Pin Out



Within each chip size there are 3 variants to cadosm when purchasing a
PICAXE microcontroller. For example, the 18 pin RXE can be
purchased in 18, 18A, and 18X devices. The majéeréince between the
microcontroller devices is the amount of memoryntdre memory is
required for a project, the appropriate varianpaan be used for
upgrading. All upgrades are easy to do becausmitr®controller pins and
BASIC programs are compatible with the lower desice

Tech Tip: All 18, 28, and 40 pin PICAXE microcontrollersveaa “reset”
pin. This pin must be in the high condition for BECAXE microcontroller
to function. All 8 pin devices do not have a rgsat Therefore, the 9V
battery must be disconnected and reconnecteddbties microcontroller.

Wiring a PICAXE Microcontroller

To wire a PICAXE microcontroller is relatively eagydo. The main
element to consider when using the PICAXE is theage requirements.
Traditionally, microcontroller devices needs +5VI normal operation.
The +5DVC should be regulated source thereby edtmg any abnormal
operations because of a low voltage supply. Fige#2eshows a diagram
illustrating the concept of +5VDC regulator witretRICAXE
microcontroller. The best way to insure no fluckoiag in power supply
voltage, a simple 7805 voltage regulator can bd.uBg wiring this voltage
regulator IC into the PICAXE circuit will help witthe voltage fluctuations
from the main energy source. Since 9V batteriecangenient in size and
voltage & current sourcing, it will be used as than energy source for the
PICAXE chip. Figure 6.3 shows the basic 7805 vateggulator circuit.
The 1N4001 diode wired in series with pin 1 of legprevents damaging
the voltage regulator IC from accidentally revegsihe battery leads of the
+9VDC source.
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Figure 6-2. PICAXE +5VDC Regulated source requirements
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Figure 6-3. Basic 7805 Voltage Regulator circuit with Component Pin Out

The simple way of wiring the circuit shown in Figus-3 is to use a
solderless breadboard. With the circuit wiring ctetg the device is ready
for testing. To test the circuit in Figure 6-3,¢ak dc voltmeter or DMM
(Digital Multimeter) and measure the voltage actbgs47uF capacitor.
With +9VDC in, +5VDC should be displayed on the emetf not, remove
the +9V battery and check the wiring. With wirinfgtiee voltage regulator
circuit ok, attach the circuit to the 9V batterydae-measure the output
voltage.

The next step is to add the PICAXE microcontraitethe voltage regulator
circuit. Again, build the circuit using the voltagegulator’s solderless
breadboard. Figure 6-4 shows the complete circhiésatic of the PICAXE
microcontroller development circuit.
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Figure 6-4. The Complete PICAXE Microcontroller Development Circuit



Here’s the PICAXE Microcontroller Development ciitcubuilt using a
Radio Shack Electronics Learning Lab.

Figure 6-5. The Author’'s PICAXE Microcontroller Development circuit

Testing the PICAXE Microcontroller

To assure the PICAXE microcontroller is wired cothg a simple BASIC
program will be used. The PICAXE BASIC languagedufse programming
Is free off the web. The URL for the software istfp://www.rev-
ed.co.uk/picaxe®. To receive the software requires a simple tegisn,
whereby Revolution Education Ltd (the makers of RWeAXE) will send
you key to use the software. Figure 6-6 shows tventbad website page
for obtaining the free software.




Figure 6-6. The software download website of Revolution Education Ltd

Once the software is installed on your desktopatelmook computer, the
following “BASIC” code can be typed into the editdbfake sure you type
the code as shown in Listing 1 correctly.

main:
if pin4 = 1 then pinon
high 1
goto main

pinon:
sertxd("LED ON")
low 1
goto main

Listing 1. Test code for the PICAXE microcontroller



Next, attach the PICAXE circuit to the serial poftyour machine using
serial cable. With the cable attached to the PICAIKE next step is to
download the code shown in Listing 1. The downlbatton is located on
the main task bar for the Programming Editor'swafe package as shown

in Figure 6-7.
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Figure 6-7. The Programming Editor Download Button

Tech Tip: Another name known in the computer technologymear serial
communications is RS232.



