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By Dr. CAROLE BEESON

The PICFun kit is a kit designed at the request of high school teachers to provide an easy way to teach micro-controller programming to students.

Labtronics International (Australia) is a small company recently graduated from being a backroom business to premises on 400 King William Street in Adelaide CBD, and is continuing to expand rapidly. They specialise in power and control electronics, and are Accredited Microchip Technology Inc. (USA) Consultants (900-265).
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POWER AND CONTROL ELECTRONICS




They have developed a new kit for school pupils in year ten. The PICFun (See the PICFun article in Electronics Australia in December 1999) is designed to follow on from their first kit, LEDFun, which is aimed at teaching basic electronics to children in year eight at school. (See the article “LEDS HAVE FUN” in Silicon Chip in February 1999.)

The kit is simple to use, but comprehensive enough to cover basic elements of practical electronics, while also being capable of more advanced microcontroller concepts. The board can be used to input/output signals, switches, sound, LED, transistor drives, relays, serial ports and is capable of building a real world/real time finished product.

The Hardware

LEDFun involves a pre-programmed PIC microcontroller and a small PC board. Armed with some LED’s, resistors and a soldering iron, these components can be put together in varying combinations to make a board  capable of random and chaser displays, alarm and doorbell, in only a few minutes.

In the new kit, PICFun, the supplied components are much the same, (extra components are available if desired) but the emphasis is on programming. The microcontroller programmer and control board were designed to be as flexible and easy to use as possible. Some students have developed car alarms, solar optimizers, metal detectors, data loggers, robots and many real life applications.

The Controller has 2 ports, Port A (5 way) and Port B (6 way). These correspond to the I/O Port numbers on the PIC16F84 and can be individually programmed to be either inputs or outputs. 

Port A has a set of resistive dividers with a pulldown resistor going to 0V. These can be used to set a trip voltage to trip an input either high or low. For example, if you need to check if an input is above 12V or under 12V – the resistors can divide the 12V down to the 3V trip voltage and will trip the pin when it is above or below. This can then be used to control another external component for regulation.

Port B has been provided with special options if used as an output. It can directly drive LED’s or transistors can be soldered into the LED space to control relays or similar devices connected to the Port B connectors.

The other major option is the use of the Serial Port for your own PC interface. A program can be written to control the RB6 and RB7 bits of Port B on the chip to send information to or from the PC. Software will need to be developed on the programmer / controller and the PC.

A circuit was designed (see Figure 1) which can program the microcontroller, test the program and interface to the outside world to become a useful product. All this can be done WITHOUT taking the PIC microcontroller off the board because the chip has FLASH MEMORY, which makes it electronically erasable. 

The Software

The kit comes with two floppies that contain a MPLAB compiler and Labtronics download program which run under Windows 95/98. There are four sample programs that can be downloaded onto the chip. These programs are in fact the programs for the first four modes of the LEDFun (non-programmable) kit. What can they do? 

· Mode 1 is a random LED display. It could be used for a dice.

· Mode 2 is an LED chaser with three patterns, which play in sequence. 

· Mode 3 is a binary count down timer, up to sixty-four seconds. 

· Mode 4 is a game to test your reaction time. If you’re good enough you can keep all the LED’s on, but you have to be pretty fast.

The floppy contains IBM PC compatible programming software. Again the documentation is clear and the instructions are easy to understand. Having loaded a sample program onto the chip, further instructions are given to demonstrate how to alter the programming, compile a new program for the chip, and reload it. 

In the case of mode one, the time delay between clicks on the buzzer is slowed down.

The program itself has explanations written into it so that the first time programmer can understand the structure and purpose of the program commands.

Board Assembly

The board is small – 80mm by 48 mm – and the kit comes with everything you need except the soldering iron and batteries. (See Figure 2 for component overlay.) The instructions for constructing the module are clear and precise. 

First solder in the resistors, ensuring the correct ones in each place. Then solder in the diodes, the capacitors, and the transistor, ensuring that the components are installed correctly according to the board direction. Next solder in the 2-pin jumper plug and the 18-pin IC socket. Follow this by the 6 LED’s, the 2 way PC6 terminal blocks, and the DB9 serial port connector. Carefully insert the 18-pin PIC16F84 microchip into its socket, noting direction. Solder 2 wires to the push button switch and insert the ends into terminal blocks on A4 and +5V. Connect the Peizo buzzer and insert battery wire leads on terminal – the red (+) end to +5V and black (-) end to 0V block. You are now ready to use your PICFun!

Where do you get it?

The kits are priced at A$4.80 for LEDFun and A$23.00 for PICFun, direct from Labtronics, at 400 King William Street, Adelaide. Please call Miroslav Kostecki on Tel: (08) 8231 5966, Fax: (08) 8231 5266, e-mail    labtron@chariot.net.au
PICFun is used by high school students to develop unique control applications for entry to the Oliphant Science Award Competition, sponsored by the Science Teachers Association (SASTA) and the Electronics Industry Association (EIA).

PICFun Parts List





1 PCB 80x48mm; tinned, solder masked and top component overlay


2 Floppy disks containing (IBM PC compatible) programming software


1 battery holder for 3 x AA batteries. (Batteries not supplied)


1 serial interface connector - 9 Pin


Hook up wire


1 microcontroller IC - 18 Pin


4 diodes


2 PCB terminal blocks


3 capacitors


1 IC socket - 18 Pin


15 resistors


1 Piezo buzzer


8 red LED’s


1 push switch





THIS IS NOT OFF The Microchip Technology Inc. (USA) Web Site!!


IT’S ORIGINAL AND IT’S NEW!!
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PIC FUN


Set the kids up with this little set


and before you know it


they’ll be addicted to electronics.





Quote from Electronics Australia Magazine December 1999 Issue:


“IF you’d like to get into PIC programming with a minimal outlay in time and Money terms, PICFun is hard to beat!” Actually it is only A$23 for a Programmer and Controller on the same pcb!





Figure 2. Component Overlay
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Figure 1.


Circuit Diagram
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Options and Onboard Facilities





Power source and Input / Output connector (5 pins) e.g. digital signal input or out put.


Shifts voltage levels from a higher voltage to 4.5volts.


Jumper selects Programmer mode or Project mode.


Flash memory. Programs can be re-loaded without chip removal for UV erasing


Serial Port (interface) for programming without external power supply and usable for final project (jumper selectable)


Multiple usage component slots for LED output, signal in / signal out wire or transistors for driving relays, lamps etc.


Input / output or driver port (6 pins).
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